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Diabetes Prevention and Treatment Programs for Western Pennsylvania 
 

Final Project Report 
INTRODUCTION 
 
Diabetes aff ects approximately 20 million peop le (54 millio n with pre-diabetes) in  the United  
States (8% of the population).(1)  In 2007, diabetes was estimated to co st the United States $174 
billion in medical expen ditures and lost productivity.(2)  These estimate s do not include costs of 
uncompensated care or decrement in health related qualit y of life.  In  addition to  care directly 
associated with diabetes, people with diabetes have an  increased incidence o f neurological,  
peripheral vascular, cardiovascular, renal, and ophthalmic co-morbidities and complication s.(2) In 
order to tre at both the  underlying physiological abnormalities a s well as their b ehavioral and  
psycho-social antecede nts of risk f actors, pre- diabetes an d diabetes, a combination of medical 
and self-car e is the preferred approach.(3)  W hile both of  these com ponents ha ve been well-
defined literature, the breadth of required services and their integration are difficult to implement in 
practice.  Efforts of t his proje ct have included the development and implementation of 
comprehensive, eviden ce-based, multi-faceted approaches that improve outcomes for the 
following focus areas: 
 

• Primary prevention of diabetes 

• Diabetes self-management education (DSME) 

• Identification of diabetic retinopathy 

• Initiatives specific to the population of veterans 

• Inpatient initiatives for improved glycemic control 

• Implementation of the chronic care model (CCM) into an integrated health network 

Body 
 
UPMC Collaborative Team 
 
In recognition that reduction in the in cidence of d iabetes and alleviation of its complications have  
become national public health priorities, UPMC galvani zed a part nership that  included t he 
University of Pittsburgh  Diabetes I nstitute (UPDI) and the United States Air For ce Surgeon  
General’s Modernization Directorate (US AF SGR-M), to study how we can best  prevent diabetes 
and improve diabetes care in both the civilian and military populations.  Project evolution and 
success rel ied signif icantly on this col laboration and  illuminate d elements of the core 
infrastructure needed to implemen t a scalable and locally customizable nation al model for  
prevention and treatment, with focus on the core areas described above. 
 
UPMC is one of the country’s largest non-prof it horizontally and vertic ally integrated healthca re 
payment and delivery systems.  Its 19 hosp itals, more than 500 outpa tient sites (located in  both 
urban and rural areas),  and intern ational oper ations serve  over 4 million patients per year.  In 
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order to su pport this g eographically dispersed model and its diverse  population s, UPMC h as 
implemented one of the most ad vanced electronic medical records in the nation, deployed  
innovative telemedicine technology to connect its specia lists with remo te locations,  and put int o 
practice unique models of care  d elivery to address ne eds of und erserved locations and  
developing countries.  As the largest employer in western Pennsylvania, UPMC is also committed 
to advancing the health of the population and maintaining a productive work force.  
 
UPMC is affiliated with t he University of Pittsburgh, a major research institution that i s ranked 6 th 
nationally in  NIH funding.  Drawing on the con siderable ex pertise within its six Schools of the 
Health Scie nces, the  u niversity is a recognize d leader in  diabetes re search, having conduct ed 
major national trials such as the Diabetes Control and Co mplications Trial (DCCT)  and  the  
Diabetes Prevention Project (DPP) (4, 5).    
 
The University of Pittsburgh Diabetes Institute ( UPDI) and UPMC Diabetes Centers leverage the  
academic expertise of t he University with the c linical resources of UPMC,  in orde r to advanc e 
research and translate t hese findings into practice through critica l evaluation of new models fo r 
care.  UPDI has established the lar gest diabetes registry in  the nation,  which supp orts tracking 
and determination of o utcomes.  The Diabet es Prevention Support Center off ers educat ional 
programs and assists primary care physicians throughout the region in providing these services to 
their patient s.  In addit ion, 36 ADA-recognized  diabetes self-management centers have been  
established.    
 
In addition to our local collaboration and with the aid of AF SGR, we have fo rged a mat rix 
relationship with the active military at Wilford Hal l Medical Center (WHMC) to transla te our efforts 
into a militar y setting.  59 MDW (59th Medical Wing), the Air Force's l argest medical faci lity, is a 
national re source, provi ding compl ete medical  care to  military health care benefi ciaries in  th e 
United States, as well as specialized care to patients referred from all over th e world.  T he 
dynamic healthcare environment prov ided by WHMC allows for an exceptional rese arch center in 
expanding our efforts to the military. 
 
DIABETES 
 
Government statistics show that almost 65% of American adults, or more than 120 million people, 
are overweight or obese.  With the rate of obesity on a dramatic rise in  the U.S., the incidence of 
individuals at risk of de veloping diabetes is exp ected to co ntinue at ep idemic rates.  The Center 
for Disease Control (CDC) recently reported that one in three children born in 2003 will develop  
diabetes during their l ifetime.  Diabetes already affects mor e than 20 million Americans, with an  
estimated 54 million with pre-diabetes.  There is dispropor tionate prevalence among minority, 
underserved, and rural populations. 
  
Diabetes is the leadin g cause of new blindness, end sta ge renal disease, and  non-traumatic 
amputations (6).  Without proper medical care and patient education, individuals with diabetes will 
experience devastating, costly complication s and frequent, extended hospitalizatio ns.  Research  
shows that if patients at risk for developing diab etes make lifestyle changes, they c an decrease 
their chance of developing diabetes by 58% (5).  For tho se with diabet es, complications can be 
prevented and/or delayed with proper treatment and education (4, 7). 
 
With recogn ition of the impact of obesity on healthcare costs, prevention and tr eatment are a  
priority for both the public and privat e sectors.  The U.S. health care system focuses heavily on a 
symptom-driven response to acut e illne sses and is th erefore poo rly configur ed to provide  
preventive care and to meet the needs of the chronically ill (8).  This tra ditional medical model is  
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particularly limited in rur al, under-se rved, and geographically distributed  environme nts (such as 
the U.S. military), in whi ch the availability of both primary care and speciali sts are l imited.  Ne w 
models of care that rely on a variety of health care professionals, too ls, and inter ventions have 
been proposed to address these issues (8, 9, 10), but have not  been systematically and  
comprehensively evaluated in terms of feasibility of  implementation in diverse populat ions or their 
impact on a variety of  outcomes measures.  This project was the first phase of a multi-yea r 
program designed to rigorously evaluate new appr oaches to the pre vention and treatment of  
obesity and diabetes in adult civilian and military populations.   
 
UPMC DIABETES PROJECT 
 
Primary Prevention 
 
There is extensive evidence that  both diabetes and cardiovascular disease can  be substant ially 
delayed or even prevented.  Both lifestyle modi fication (Finnish Diabetes Prevention Study (1 1) 
and Diabetes Prevention Program (DPP) (5)) a nd pharmacotherapy (DPP (5); Sto p-Niddm (12) 
have been shown to pre vent or delay Type 2 diabetes  (T2D).  Numerous primary prevention and  
mixed pri mary/secondary pre vention studies have also shown efficacy in preve nting 
cardiovascular disease (CVD), (13, 14, 15, 16). While many factors are responsible for the lack of 
control of ri sk factor s, t he inadequ ate delivery of  prevention services and limited  availability of 
lifestyle modification pr ograms are likely leading components.  The key componen ts of the DPP 
lifestyle inte rvention have been well descr ibed ( 17), however research examining a feasib le 
practice or community based dissemination is lacking, as well as a national reso urce or cent er 
that can provide clinicia ns and researchers the most up-to-date information and guidance in t he 
area of diabetes prevention.   
 
Diabetes Self-Management Education (DSME) 
 
Diabetes is a lifestyle disease wh ere patients provide 98 % of their own care.  Patient-related 
factors cont ribute 98% of the effect on glycemic outcomes, while physician-r elated facto rs 
contribute the remaining 2%. (2)  Diabetes self-management educatio n (DSME), t he foundation  
for self-management, is defined as the ongoing process o f facilitat ing the knowledge, skill a nd 
ability necessary for eff ective self-management and is guided by evidence-based  standards.  (3)  
Research demonstrates that DSME improves self-management skills and adherence by affecting 
intermediate outcomes such as diabetes knowledge, p sychological, and beha vioral, which  
positively affect short-term metabolic outcomes that in turn, would lead to a decrease in diabete s-
related complication s.  Patients with diabetes who do not  receive DSME are fou nd to be four 
times more likely to de velop a major complicat ion of diabe tes (18) an d incur high er diabetes-
related hospital costs. (4)  
 
Healthy People 2010 has establishe d a goal of increasing t he proportion of individuals reache d 
with diabete s educat ion from 40 to  60% (19-2 0).    However, while t he rates of  diabetes ar e 
increasing, the very programs that help patie nts to bette r self-manage are closing and the  
numbers of certified d iabetes edu cators (CDE) available are shrinking.  In a cost-saving  
environment, nurse and dietitian ed ucators are  often the target of budget reduction initiative s 
when financial stab ility cannot be demonstrated.  This is a particular  hardship in underserved 
communities where budgets are severely restricted. 
 
Access to education has been proposed as a  potential barrier, particula rly in communities wher e 
the closest DSMT prog ram may b e miles away (21).  Another potential proble m may be t he 
traditional way in which education is prescribed and delivered.  Currently, physicians are expected 



FY04/05 Final Report Diabetes Prevention and Treatment Programs for Western PA 
 

   
7 Cooperative Agreement W81XWH-04-2-0030 Final Report 
 

to refer dia betes patie nts to a  ho spital-based DSME pro gram.  This hospital-b ased proce ss is 
consistent with the current system of health care delivery as it a pplies to acute care where 
services are provided at a hospital.  Although over 90% of p atients with diabetes are cared for by 
primary care physician s (PCPs) (5), education  is ra rely available in the primary care office  (22, 
23).   
 
The American Diabetes Associa tion (ADA) p rovides a Diabetes Self  Manageme nt Educatio n 
(DSME) recognition program that assures uniform quality of services and offers the opportunity for 
Medicare and other third party reimbursement  (24).  UPMC in collaboration with UPDI ha s 
systemically developed a far-reaching network of DSME programs that has increased ADA  
recognized program sites from 3 in 2001 to  3 6 in 2009  (t he third largest networ k in the US).   
Through its network, UPMC has d emonstrated that DSME can sustain through r eimbursement 
and can be delivered effectively in primary care.  
 
While the ADA recognition process is widely a ccepted, th ere is a paucity of literature on th e 
delivery process, reimbursement practices, and most importantly, hard outcomes.  The ADA an d 
the American Association of Diabetes Educators (AADE) collaborated to conduct a survey o f 
DSME programs.  Their findings in  122 sites confirmed other studies t hat indicate that diabet es 
education i s an underut ilized service (7, 13-15).  More disappointing were the reimbursemen t 
practices.  Of the sites that bill Medicare, on ly 57% were collecting  the mandated collection fees, 
while 37% of the respondents didn’t even kno w how often they were collecting t hese fees (7).   
Despite atte mpts to re medy this problem, only 57% reported having a fisca l rep orting syste m.  
Moreover, despite the  fisca l difficulties, th is activity received the highest patie nt satisfa ction 
ranking as compared with all oth er problem-solving activities.  ADA and AADE concluded that 
processes f or monitoring billing an d establishi ng a reporting system specific to  DSME were 
critically important (7).  
 
In an effort to address this national mandate, UPMC collaborated with the AADE to systematically 
evaluate the AADE National Diabetes Educat ion Outcome Syste m (NDEOS).  NDEOS 
incorporates DSME pro cesses, assessment, patient behavior and ed ucator interventions and 
outcomes evaluation with unique tools to aid in the achievement of ADA recognition.  The NDEOS 
system was tested  in b oth UPMC and community  programs as part of the Pitt sburgh Regional 
Initiative for Diabetes Education (PRIDE).  
 
Diabetic Retinopathy 
Diabetic retinopathy is the leading cause of new cases of blindness in Americans between the ages 
of 20 to 74. (25-30). It has been estimated that blindness from diabetic retinopathy is preventable in 
at least  65 % of ca ses, if abnormalities are  ide ntified throu gh screen ing, before p atients be come 
symptomatic.  Although retinal laser therapy has been shown to stabilize visual acuity, there is less 
success at improving o r restoring vision that has already been lost ( 28).  Unfortunately, retinal 
screening o f diabetics is not consistently perfo rmed.  Data from th e Behavioral Risk Factor  
Surveillance System (BRFSS) has shown that the rate of eye exa ms in Pennsylvan ia ranged fr om 
64.8% and 72.4% depending on age group, from 1994 to 1998, and It has also been estimated that 
only 77% o f the 59 MDW enrolled diabetic population receives the annual recommended  eye 
screening examinations with the screening rate for the entire Air Force Medical Se rvice, 66%, is 
even lower (31).  To improve s creening ra tes and de crease oph thalmologic complications, 
innovative approaches must be i ntroduced to make e ye exa ms a nd specialt y services more 
accessible, particularly to patients in under-served and geo graphically isolated locations (32).  New 
technology allows non- dilated examinations to be condu cted by personnel within primary c are 
practice site s, with images transmitted electro nically to  specialists for interpretation.   Howe ver, 
further study is needed to determine the effectiveness and accuracy of these methods. 
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Veteran’s Initiative 
Within the Veterans Health Admin istration (VHA), diabet es ranks among the le ading causes o f 
morbidity and mortality. Between 500,000 and 730,000 vete rans receive care for dia betes within 
the VHA e ach year, and diabetes accounts for about 25% of all pharmacy costs (33-3 5).  
According to local performance measures at the initiation of this study, 35% of vete rans in the VA 
Pittsburgh Healthcare System (VAPHS) had HbA1c levels in excess of 8%, abo ve the targets 
recommended by either  the American Diabetes Associat ion (ADA; 7.0%) or the V HA (8.0%) for 
adequate glycemic control. About 50% of local veterans with diabetes had blood pressure (BP) 
readings above the ADA target of 130/80; 22% had BP greater than 140/90. Participant fa ctors, 
such as non-adherence to an optimal regimen, and system factors, such as limited frequency and 
duration of contact with  primary care providers (PCPs) and  limited access to specialty care are  
recognized barriers to optimal glycemic, BP, and lipid co ntrol. Inade quate contr ol, in turn, is 
associated with increased morbidity and mortali ty due to micro- and ma crovascular disease (33,  
34, 36-38).    
 

Home-based telemedicine is emer ging as a  t ool for chro nic disease  manageme nt, because  it  
enables a ccess to sp ecialty care  from dista nt locat ions, provides automated education a nd 
feedback, and facilitates patient communication with providers.  Indep endent of our study, such a  
system has been adop ted in the  V A Healthcar e System nationally to improve ma nagement of  
prevalent chronic diseases, including diabetes, for defined high-cost users of the system.   
 
Home telehealth appro aches that  involve education, coun seling, and/o r transmission of clinical 
data uploaded from peripheral measurement devices (e.g. glucose meters, sphygmomanometers, 
and weight scales) may reduce barriers to self-management and improve outcomes in adults with 
type 2 diabetes.  A number of studies have evaluated the effectiveness of telehealth interventions, 
including t hree clinical investigations involving veterans with T2D (39-4 2). One u sed 
telemonitoring for messaging and  collection of participa nt data reg arding symptoms and self-
management (35), and a second  in volved bi-weekly  automated calls t hat provided counse ling, 
self-management guidance, and optional education messages (35-36);  neither involved peripheral 
uploads of clinical data .  A third reported two telemonitoring initiatives in two different diabetic 
veteran subpopulations,  one in  which veterans requiring a ggressive wound management were 
instructed to send weekly photographs of their wounds to a care manager (who referred for further 
evaluation as needed), and the oth er in which telemonitoring was use d for daily t elemessaging, 
symptom monitoring, a nd weekly uploads of glucose re sults and vit al sign s (with referral as 
needed) (42).  These int erventions resulted in r educed utilization of he althcare services (39,42); 
less depression and bed days due to illness; greater self-efficacy, satisfaction with care, and self-
management effort; and better HbA1c levels (40-42).  Non e of these studies targe ted veterans 
with poor glycemic control and no ne involved  real-time nurse practitioner adjust ment of the 
veterans’ medication regimens.  
 
Inpatient Initiatives for Improved Glycemic Control 
Evidence supporting goal-directed  manage ment of hy perglycemia in patients hospitalized with 
diabetes an d hospita l r elated hyperglycemia continues to  grow (43-45).   The criteria used to 
diagnose diabetes in t he hospital setting is similar to that in the out patient sett ing (American  
Diabetes Association (ADA)), with the recognition that factors exist within the inpatient setting that 
provoke hyperglycemia (45-47).  The re is now a  consensus that inpatient hyperglycemia poses a 
major risk factor for adverse outcomes among h ospitalized patients (45,47).  Increased mortality, 
frequency of cardiac arrhythmias, in fections, fluid and electrolyte abnormalities and a prolonged  
hospital length of stay ( LOS) have all been associated with  uncontrolled glucose levels (45,47). 
Unfamiliarity with ordering and adjusting insulin in  the context of the numerous contingencies that 
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occur in ho spitalized p atients (e.g. , altered caloric intake),  and fear of inducing h ypoglycemia, 
which represents the pr incipal impediment to int ensive glucose control,  perpetuate practices t hat 
prevent achievement of glycemic goals.  F rom an institutional pe rspective, d edication t o 
established hospital routines by nursing and medical staff, inconsistent meal distribution, and lack 
of coordination between meals and insulin administrat ion add to difficulties with inpatient glucose  
control. While it is ackn owledged that achieving and mainta ining glycemic control in hospitalized  
patients while avoiding hypoglycemia  is undeniab ly challenging, strategies must be developed to 
more tightly managed these patien ts.  It is im portant that  the barrier s that curre ntly exist be  
identified a nd addressed systematically at  several levels, including deve lopment a nd 
implementation of prot ocols, edu cation of h ealthcare p rofessionals, and improved patient 
monitoring. 
 
Chronic Care Model 
Effective chronic dise ase programs support acce ss by pro viders to decision support systems 
rooted in ev idence-based guideline s and by pat ients to  self -management educatio n and team-
based care.   Studies have demon strated, however t hat providers are often reluctant to rely on  
management tools such  as gu idelines (48), consider diabetes difficult  to treat, and  observe th at 
their patients lack sense of urgency to treat their disease (49-50).  Reports also show that patients 
do not use preventive health care services or educational t ools (51) an d that team care is rarely 
available or employed in  primary care settings (5 2).    A Chronic Care Model (CCM) is organized 
around elements shown to i mprove outcomes, requirin g pre-planned care processes an d 
innovative models of delivery system design.   
 
Many prior studies of  implement ation of the CCM ha ve been p erformed in small and/or 
homogenous populations. Implementing and evaluating co mprehensive approaches to care are 
particularly critica l in rural commu nities, which, like othe r under-served groups, experience  
increased rates of chronic disease including diabetes (31.6/1000 vs. 26.7/1000, rural Vs urban  
respectively) (53-54).  Rural residents are also known to have a po orer perception of overall 
health, lower income, and a higher  proportion of elderly and  children compared to those resid ing 
in urban settings (53-54).  Since access to diabetes specialists is limited in rural areas, it becomes 
critical to d etermine if a process delivery system that  includes initiatives to  institute A DA 
Standards of Care and diabetes self-management education are possible.  An information support 
tool designed to sup port providers in adhering to and tracking guideline s is essential to ef fective 
implementation of the CCM in diverse communi ty populations and would permit evaluation  of  
provider behaviors and patient ou tcomes respec tive its inclusion of  decision  support, self -
management and delivery system redesign.  
 
Given that  over 80,000  people with diabetes in western Pennsylvania receive care at UPMC 
facilities, the health system has expended consi derable resources to d eliver more effective car e, 
including implementation of the CCM (53-54), wh ich integrates core e lements including decision 
support, clinical information systems, self-managem ent, and delivery system desig n (51, 55-5 6).  
Decision support has been implemented in a way that monitors provider adherence to practice  
guidelines.  A large re pository of clinical infor mation supports tracking of cost s and outco mes. 
Self-management education has been facilitated by a network of 36 sites recognized by the ADA.   
The infrastructure established by UPMC presents a unique opportunity to critically evaluate the 
impact of implementation of the CCM. 
 
In an effort to deploy “lessons learned” and evaluate the Chronic Care Model in rural communities 
outside of t he UPMC health syste m, UPMC o rganized a regional qu ality-improvement initiat ive 
entitled the Pittsburgh Regional Initiative for Diabetes Edu cation (PRIDE). Diabetes educat ion is 
referred to in the broadest sense: d iabetes education for providers, patients, and th e community. 
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The initiative included: provider education, enhanced reminder and tracking systems, patient self-
management education delivered in primary care and public awareness campaigns. 
 
PURPOSE  
 
The purpose of this document is to describe key rese arch accomplishments associat ed with  
completion of the FY 0 4 and 05 Diabetes Project.  The report to follow provides a summary of 
focus area and respective goals outlined in the  awarded statement of work(s).  All publication s 
and presentations inclu ded as appendices in t his report were completed, in whole or in part, by 
UPMC and UPDI Project staff during the course of these funding periods. 
 
The FY 04 and 05 Diab etes Project focused on six sub-projects with each segmented further in to 
goals. 
 
• Primary Prevention 
 

This effort explored a model to improve the  i dentification of those at high dia betes or 
cardiovascular risk and  the management of their prevention needs.  Screening, Tra ining, 
Education, and Prevent ion services (STEP UP) were de veloped in diverse primary care  
services, with the adap tation of the  Diabetes Prevention Program’s life style intervention 
serving as the found ation for tr anslation.  In addit ion to the p rimary care setting, 
community-based scre ening for diabetes and cardiovascular risk and communit y-based 
lifestyle intervention were tested in underserved neighborhoods.  A centralized resource 
center, the Diabetes Prevention Su pport Center, was also developed to support these  
efforts, as well as prov ide wide sp read trai ning and assistance with prevention services 
and DPP based services and DP P based Lif estyle Inter vention.  Tr anslation of  these 
efforts was subsequently commenced at 59 MDW for the benefit of the military population 
and surrounding communities in San Antonio, Texas. 
 

• Diabetes Self-Management Education (DSME) 
 
This effort designed a nd explored the implementation of diabetes self-management  
education ( DSME) in PRIDE sites and primary care off ices.  Diabete s educators ( CDE) 
were integrated into pra ctices in an  effort to explore novel a pproaches for DSME ac cess.  
Educators used the AA DE NDEOS system to intervention outcomes a nd collect data for 
ADA DSME reimbursement to demonstrate program sustainability. 

 
• Diabetes Retinopathy 
 

This effort  developed and explored t he implementation of  a  diabetes te le-ophthalmology 
program to improve screening rates for diabetic retinopathy.  Specifically, the goa ls of the 
project wer e threefold:  1) to enha nce awareness of the importance of screenin g eye 
exams a mong the diab etic populat ion, 2) to  reinforce the importance of screenin g eye 
exams a mong physicia ns caring fo r patients with diabetes,  and 3) to provide continued 
education for ophthalmologists in the evaluation and treatment of diabetic retinopathy.  
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• Veteran’s Initiative 
 

This effort was a two-phase, randomized clinical trial to evaluate telemonitoring paired with 
real-time mediation management for veterans with poor  glycemic control, her eafter 
Diabetes Telemonitoring Study (DiaTel).  The  goal of Phase I was to  evaluate the short-
term effectiveness of the intervention.  S pecifically, an Active Care Management (ACM) 
and home t elemonitoring (HT) and  less- intensive Care Coordination ( CC) interve ntions 
were compared for veterans with type 2 diabete s and sub-o ptimal glycemic control.  The 
goal of Pha se II was to  exa mine th e nature of contact effe ctiveness of the interve ntion 
over time.  Specifically, the intensity of subsequent management re quired to sustain 
improvements in glycemic, blood pressure (BP), and lipid control among consenting  
participants from Phase I of the DiaTel Study. 
 

• Inpatient Initiatives for Improved Glycemic Control 
 

This effort was developed to improve inpatient medical care for th e management of  
diabetes and glycemi c control.  A co mprehensive Inpatient Diabetes Mana gement 
Program (IDMP) was developed, implemented, and evaluated for saf ety and efficacy at 
UPMC.  T his program consisted of the d evelopment of a series of protocols that  
addressed specific areas of inpatient glycemic management.  Local, regional and national 
dissemination of this IDMP is on  going to affiliate hospitals and 59 MDW  through  
education, support, and guidance in developing the infrastructure necessary for successful 
implementation of the IDMP at these sites.  

 
• Chronic Care Model 

 
This effort  was developed to improve ou tcomes for diabetes care through the 
implementation of the Chronic Care M odel.  Tasks were initiat ed to com mence 
comprehensive system changes th at incorpora te all the elements of the Chronic Care  
Model: decision suppor t, clinical in formation systems, self-manageme nt educatio n, an d 
delivery system design.  The goals of this project involved 1) developing and evaluation a 
web-based patient port al, 2) interf acing medical practice with commu nity efforts, and 3) 
establish a Diabetes Outreach Clinic at 59 MDW aligned to implement diabetes care 
practices derived from our studies noted herein. 

Project Challenges 
 
Throughout the course of this program, we encountered a series of challenges that often hindered 
our efforts f rom both an administrative and progr ammatic focus.  These  range from an evolvin g 
health care  environme nt to more familiar b arriers ofte n encounte red when participating  i n 
translational research studies.  Our challenges are bulleted below.  
 

• The constantly changing dynamic of health care and addressing chronic disease. 
• Unanticipated delays with Internal Review Board processes. 
• Unanticipated challenges with information technology (IT) security issues, particularly with 

IT programs being deployed for the military programs. 
• Delays in hiring staff,  particularly at  the Wilford  Hall Medical Center.  At the start of the 

project, the  US was beginning t o experience a shortage of diabetes healt h care  
professionals, endocrinologists, primary care ph ysicians, nurses and diabetes educators.  
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This shortage escalated throughout the course  of the proje ct period, making it extr emely 
difficult to recruit clinical and research personnel. 

• Staff turn-over, particularly medical team leadership. 
• In working with nationa l organizat ions, like AADE, unpredictable dire ction with pro gram 

development and evaluation with annual change of volunteer leadership.   
• Lack of clarity regarding reporting strategies and documents. 
• Recruitment challenges, particularly in the military setting. 
• Active duty engaged and leading projects, deployed or moving to other bases. 
• Developing trusting relationships with small community hospitals and clinics threatened by 

a large health system. 
• Inability to gather data from military setting for a long period of time. 
• Managing a personnel and clinic in Texas from a long-distance (Pittsburgh). 
• Expected challenges of t ranslational research, for example, an intervention established at 

a primary c are office was sold to a nother group of physicians, a hospital where a project  
was ongoin g was acqu ired by ano ther health system not interested in maintaining the 
project, etc.    

Evaluation 
 
Since the inception of the diabetes program, t he UPDI D ata Core has provided services and 
support for design and evaluation of projects.  Instruction and guidance on sound methodologic  
framework f or evaluation and training in syste matic data collect ion methods are provided to all 
constituents of the diabetes program.  Additionally, the primary goals of the Data Core include, yet 
are not limited to: 
 

• Development and implementation of projects within communities that translate  curren t 
knowledge into practice. 

• Design of p rojects for b oth the inpa tient and ou tpatient sett ings that ad dress patient and 
healthcare provider needs. 

• Development and impl ementation of projects that monitor quality of care delivered to 
people with diabetes. 

• Development and oversight of all human subjects protocols. 

• Training of staff in standardized data collection methods. 

• Translation and oversight of research methodologies in the Air Force. 

Reportable Outcomes 
 
Immediately below is a listing of p eer review publication s, abstracts and other presentations 
accomplished throughout the period  of performance of Cooperative A greement W81XWH-04-2-
0030:    
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PEER REVIEWED PUBLICATIONS 
 
1. DiNardo M,  Korytkowski M, Siminerio L.  The Importance of Normoglycemia in Cr itically Ill 

Patients.  Critical Care Nurse Quarterly.  27(2):126-134, 2004. 
 
2. DiNardo M. Griffin C. Curll M. Outpatient surgery. A Guide for People Wit h Diabetes. Diabetes 

Forecast. 58(5):50-4, 2005. 
  
3. Curll M. Esposito D.  Hospital Food Tips.  Practical Advice for Eating Healthy When 

Hospitalized. Diabetes Forecast. 58(9):59-60, 2005. 
 
4. DiNardo M,  Donihi A, DeVita M, Siminerio L, Rao H, Korytkowski M. A Nurse-Directed 

Protocol for Recognitio n and Treatment of Hypoglycemia in Hospitalized Patients.  Practical 
Diabetology. 37-40, 2005. 

 
5. Hess, R, Bryce, CL, McTigue, K, Fitzgerald, K, Olshansky, E, Zickmund, S, Fische r, G, The  

Diabetes Patient Portal: Patient Perspectives on Structure and Delivery. Diabetes Spectrum  
92(2):106-10, 2006. 

 
6. McTigue KM, R Hess , C Bryce,  K Fitzgera ld, E Olshansky, D Sacco, and G Fischer.  

Perception of “Healthy” Body Weig ht by Patien ts with Diabetes. Diabetes Care . 29(3):695-7, 
2006. 

 
7. Donihi A, DiNardo M, DeVita M, Korytkowski M. Use of a  Standardized Protocol to Decrease  

Medication Errors and Adverse Events Related to Sliding Scale Insulin. Quality and Safety in 
Health Care. 15:89-91, 2006. 

 
8. Donihi A, Raval D, Saul M, Korytkowski M. DeVita M.  Prevalence and Predictors of  

Corticosteroid-Related Hyperglyce mia in Hospitalized Pa tients. Endocrine Practice.  12(4):  
358-362, 2006. 

 
9. Korytkowski M, DiNardo M, Donihi A, Bigi L, DeVita M.  Evolution of a Diabetes Inpatient 

Safety Committee. Endocrine Practice. 12(Suppl 3), 2006. 
 
10. DiNardo M,  Noschese M, Korytko wski M, Freeman S. The Medical Emergency Team and 

Rapid Response System: Finding, Treating, and Preventing Hypoglycemia. Journal on Quality 
and Patient Safety. 32(10): 591-595, 2006. 

11. Hess R. Bryce CL. Paone S. Fischer G. McTigue KM. Olshansky E. Zickmund S. Fitzgerald K. 
Siminerio L.  Exploring Challenges and Potentials of  Personal Health  Records in Diabetes 
Self-Management: Implementation and Init ial Assessment. Telemedicine & E-Health.  
13(5):509-17, 2007. 

 
12. Zgibor J, Peyrot M, Ruppert K, Noullet W, Siminerio L, Peeples M, McWilliams J, Koshinsky J, 

DeJesus C,  Emerson S, Charron-Prochownik D, and th e Diabetes Education  Outcomes  
Team. Using the AADE Outcomes System to  I dentify Patient Behavior Change Goals and 
Diabetes Educator Responses. The Diabetes Educator, v33: 839-842, 2007. 

 
13. Charron-Prochownik D, Zgibor J, Peyrot M, Peeples M, McWilliams J, Koshinsky J, Noullet W, 

Siminerio L on behalf of  AADE/UPMC Diabete s Education  Outcomes Project. The  Diabetes 
Self-management Assessment Report Tool (D-SMA RT®): Process Evaluation an d Patient 
Satisfaction. The Diabetes Educator, v33: 833-838, 2007. 
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14. Peeples M, Tomky D, Mulcahy K, Peyrot M, Siminerio L on  behalf of AADE Outcomes Project 
and AADE/ UMPC Dia betes Education Outcom es Project. Evolution of the American 
Association of Diabete s Educators' Diabetes Education Outcomes Project. The Diabetes 
Educator, v33: 794-817, 2007. 

 
15. Peyrot M, Peeples M, Tomky D,  Charron-Prochownik D, Weaver T on behalf of AADE 

Outcomes Project and AADE/UPMC Diabetes Education Outcomes Project. Development of  
the American Associat ion of Diabetes Educ ators' Diabetes Self-management Assessment 
Report Tool. The Diabetes Educator, v33: 818-826, 2007. 

 
16. Siminerio L, Funnell M, Peyrot M, Rubin R. US Nurses’ Perceptions of Their Role in Diabetes  

Care:  Results of the Cross-National Diabetes, Attitudes, W ishes and N eeds (DAWN) Study.  
The Diabetes Educator 33(1):152-162, 2007. 

 
17. Korytkowski M. Commentary: Can Simple Treatment Protocols Improve Mana gement of 

Hyperglycemia in Hospitalized Patients? Nature Clinical Practice. 3: 3, 2007. 
  
18. Rea R, Donihi A, Bo beck M, Herout P, McKaveney T, Kane-Gil l K, Korytkowski M. 

Implementing an Intrave nous Insulin  Infusion Protocol in the Intensive Care Unit. American 
Journal of Health System Pharmacists. 64(15), 2007. 

 
19. Siminerio L, Piatt G, Zg ibor J. Deploying the Chronic Care  Model for DSME: The Pittsburgh 

Regional Initiative for Diabetes Education. AADE in Practice. 2008. 
 
20. Siminerio L, Ruppert K, Emerson S, Solano F, Piatt G. Delivering Diabetes Self-Management  

Education (DSME) in Primary Care:  The Pittsburgh Regional Initiative fo r Diabetes Education 
(PRIDE). Disease Management & Health Outcomes. 16(4) 267-272, 2008. 

 
21. Siminerio L., Drab S, Gabbay R, Gold K, McLaughlin S, Piatt G, Solowiejczyk J,  Weil R. The 

Role of the  Diabetes Educator in t he Chronic Care Model . AADE Po sition State ment. The 
Diabetes Educator. 34 (3) 2008. 

 
22. Seidel M, Powell R, Zgibor J, S iminerio L, Piatt G. Translating th e Diabetes Prevention  

Program into an Urban Underserved Comm unity: A Non-Randomized Prospective 
Intervention Study. Diabetes Care. 31(4) 2008.  

 
23. Zickmund SL, Hess R, Bryce CL, McTigue K, Olshansky E, Fitzgerald K , Fischer GS. Interest 

in the Use of Computerized Patient Portals: Role of the Provider-Patient Relationship. Journal 
of General Internal Medicine. 23 Suppl 1:20-6, 2008. 

 
24. Olschansky E, Sacco D,  Fitzgerald K, Zickmund S, Hess R, Bryce C, McTigue K, Fischer G. 

Living with Diabetes:  Normalizing the Process of Managing Diabetes. The Diabetes Educator 
34(6): 1004-1012, 2008. 

 
25. Siminerio L.  Approaches to Help People with Diabetes Overcome Barriers for Improved  

Health Outcomes”.  The Diabetes Educator, 32(1):  18S-24S, 2008. 
 
26. Bryce C, Zickmund S, Hess R, McTigue K, Olshansky E, Fitzgerald K, Fische r G. Value 

Versus Willingness to Pay: Persp ectives of P atients Befo re and After Using a Web-Based 
Portal for Management of Diabetes. Telemedicine & e-Health, 14(10): 1035-1043, 2008. 
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27. Noschese M, Donihi A,  Koerbel G, Karslioglu E, Dinardo M,  Curll M, Korytkowski M. Effect of 
a Diabetes Order Set o n Glyeae mic Management and Co ntrol in the Hospital. Quality and  
Safety in Health Care. 2008. 

 
28. Curll M, DiNardo M, Noschese M, Korytko wski MT. Menu Selection, Glycaemic Control, 

Satisfaction with Standard and Patient-Controlled Consist ent Carbohydrate Meal  Plans in 
Hospitalized Patients with Diabetes. Quality and Safety in Health Care. In Press. 

 
29. Lauster CD, Gibson JM, DiNella JV, DiNardo M, Korytkowski MT, Donihi A Implementation of 

Standardized Instruct ions for In sulin at Hospit al Discharge. Journal o f Hospital Medicine.  In 
Press.  

 
30. Hsu H, Smith K, Roberts M, Kramer K, Orchard T, Piatt G,  Seidel M, Zgibor J, Bryce C. Cos t 

Effectiveness Analysis of Efforts t o Reduce Risk of  Type 2 Diabet es and  Cardiovacular  
Disease in the Community. Diabetes Research and Clinical Practice, Under Review. 

 
31. Trauth J, Te rry M, Kean e C, Jaros K, Piatt G a nd Siminerio L. Exploring the Meaning of th e 

Chronic Care Model’s Community Construct: A Study of Diabetes Self-Management Support. 
Social Science in Medicine. Under Review. 

 
32. Kramer K, Miller R, Venditti E, Kriska A, Brooks M, Burke L, Siminerio L, Solano F, Orchard T. 

DPP and the Real World: Translat ing the Diabet es Prevention Program Lifestyle In tervention 
into Practice.  Preventive Medicine. Under Review. 

 
ABSTRACTS AND OTHER PRESENTATIONS 
 
American Diabetes Association Scientific Sessions 
2005 
Piatt G, Zgi bor J. Treatment and Control of the “ABCs” of Diabetes: Getting to the Heart of th e 
Matter.  American Diabetes Association 65 th Scientific Session. S an Diego, CA, June 2005.  
Published Only 
 
Zgibor J, Piatt G, Orchard T. Predict ing Cardiovascular Risk in Type 1 Diabetes: I mpact of Renal 
Disease. American Diabetes Asso ciation 65 th Scientific S ession. San  Diego, CA, June 200 5. 
Poster 
 
Siminerio L, Piatt G, Zg ibor J.  Using the Chronic Care Mo del as a Framework T o Develop a nd 
Sustain Diabetes Self-Management Training Programs.  American Diabetes Association Scientific 
Session. San Diego, CA, June 2005. Oral Presentation 
 
Emerson S, Piatt G, Solano F, Simi nerio L. The Effect of Point of Servi ce Education (POSE) o n 
Glycemic Control. American Diabet es Association 65 th Scientific Session. San Dieg o, CA, June 
2005. Poster 
 
Ruppert K, Saul M, Piatt G, Siminerio L, Orchard J, Zgibor J.  Development of a Diabetes Registry 
for a Large Health System. Am erican Diabetes Association  65 th Scientific Session.   San Diego , 
CA, June 2005. Published Only 
 
2006 
Gretchen Piatt : State of the Art Lecture: Implementing Novel Approaches to Improve Diabetes 
Care: A Population Perspective – Health Care  Delivery an d Economics; Washingt on DC, Jun e 
2006. Invited Speaker 
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Linda Siminerio: Sympo sium: The Changing Face of Diabetes Care Delivery 20 06 – Altern ate 
Care Delive ry Systems for Diabetes – Diabetes Education; Washington  DC, June 2006. Invited 
Speaker 
 
Sharlene Emerson: Symposium: Show Me  the Money – Payer Policies and Diabetes Education –  
Sustaining Self-Management Support in Primary Care – Diabetes Education; W ashington D C, 
June 2006. Invited Speaker 
 
Piatt G, Zgi bor J. Primary and Secondary Prevention of Cardiovascular Risk Factors in People  
with Diabetes: Is there a Gender Bias?  Session Title: Health Care  Delivery a nd Economi cs; 
Washington DC, June 2006. Oral Presentation 
 
Piatt G, Orchard T, Siminerio L, Zgi bor J. Susta inability of Clinical and Behavioral Improve ments 
Following a Multi-Faceted Diabetes Self-Man agement Training (DSMT) Interve ntion. Session 
Title: Diabetes Self Ma nagement T raining: Approaches, Outcomes, and Missed Opportunities;  
Washington DC, June 2006. Oral Presentation 
 
Peyrot M, Piatt G, Zgibor J, Peeples M, Char ron-Prochownik D, Siminerio L. Using the AADE 
National Diabetes Edu cation Outcomes System (NDEOS) to Identify Patient Behavior Chang e 
Needs and Diabetes E ducator Responses. Se ssion T itle: Diabetes S elf Management Training:  
Approaches, Outcome s, and Missed Opportunities. Washington DC, June 2006. Oral 
Presentation 
 
Charron-Prochownik, Z gibor J, Pe yrot M, Pe eples M, Siminerio L. Computer o r Telephonic 
Diabetes S elf-Management Assessment Report Tool  ( D-SMART): Process Evaluation with 
Patient Satisfaction. Se ssion Title: Diabetes Self Management Training : Approaches, Outcomes, 
and Missed Opportunities; Washington DC, June 2006. Oral Presentation 
 
Donihi AC, Rea RS, Haas L, Donahoe M, Korytkowski MT. Glycemic Control and Pat ient 
Outcomes Before and After Implementation of an IV Insulin Protocol. Washington DC, June 2006. 
Poster Presentation 
 
Donihi A, Rea R, Haas L, Donahoe M, and  Korytkows ki M. Safet y and Effectiveness of a 
Standardized 80-150 mg/dL IV Insulin Infu sion Protocol in the Medical Inten sive Care Unit:  
>11,000 Hours of Experience. Washington DC, June 2006. Poster Presentation 
 
Korytkowski M, Saul M,  Irsiss A, Dinardo M, CRNP Hypogl ycemia in the Hospital:  A Method for  
Measuring Frequency and Severity. Washington DC, June 2006. Poster Presentation 
 
Curll M, Dinardo M, Ruppert K, Nochese M, Banks T, Korytkows ki M. A Co mparison of a  
Consistent Carbohydrate Diet with a Patient Controlled Diet in Hospitalized Patients with Diabetes 
Mellitus. Washington DC, June 2006. Poster Presentation 
 
Noschese ML, Ruppert K, Dinardo M, Donihi A, Korytkowski M, Nurse Knowledge and Attitu des 
Towards CSII in Hospitalized Patients. Washington DC, June 2006. Poster Presentation 
 
Dinardo M, Noschese ML, Ruppert K, Banks  TR, Korytkowski MT.  An Assessment of Physicia n 
Trainee Co nfidence an d Knowledge of Inpat ient Diabetes Manageme nt. Washing ton DC, Ju ne 
2006. Published Only 
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2007 
Emerson S.  Moderating Diabetes Education Interest Group session. Chicago, IL 2007 
 
Siminerio L “Using conversation maps for diabetes educatio n”.  Americ an Diabetes Associatio n 
67th Scientific Sessions.  Chicago IL, June 2007. Invited Speaker  
 
Siminerio L “The role of diabetes health care professionals in education on advo cacy issues”.  
American Diabetes Association 67th Scientific Sessions.  Chicago IL, June 2007. Invited Speaker  
 
Kriska AM.  “Can a physically act ive lifestyle really prevent type 2 diabet es”? American Diabetes 
Association 67th Scientific Sessions.  Chicago IL, June 2007. Invited Speaker  
 
Seidel M, Powell R, Piatt G.  Translating the diabetes pr evention program (DPP) in an urban  
underserved community: long term sustainability of positive clinical outcomes.  American Diabetes 
Association 67th Scientific Sessions.  Chicago IL, June 2007. Oral Presentation  
 
Emerson S, Piatt GA, Siminerio LM.  Expanding diabetes se lf-management education (DSME): A 
look at access and ch arges for a hospital ba sed and primary care model. Ame rican Diabet es 
Association 67th Scientific Sessions.  Chicago IL, June 2007. Poster Presentation  
 
Kramer K, Miller R, Venditti E, Orchard T.  Relationship  of  risk perce ption to perfo rmance in a  
modified DPP group lifestyle intervention for i ndividuals with metab olic syndro me. American  
Diabetes Association 67th Scientific Sessions.  Chicago IL, June 2007. Poster Presentation  
 
Noschese M, Calabrese-Donihi A, Ruppert K, DiNardo M, Banks T, Korytkowski M. A guideline for 
diabetes se lf management in the hospital:  ex perience with 50 patients u sing continu ous 
subcutaneous insulin infusions. American Diabetes Association 67th Scientific Sessions.  Chicago 
IL, June 2007. Poster Presentation  
 
Terry M, Bl ueEye L, Trauth J, Jar os K, Goodm an R, Si minerio L. Community-based diab etes 
management.  American  Diabetes Associat ion 67th Scientif ic Sessions.  Chicago IL, June 2007. 
Poster Presentation  
 
Bettencourt L, Zgibor J,  Silowash R, Wilson R, Anthony L, Eller A. “Outcomes from a Diabetic  
Retinopathy Screening Study Implemented in Clinic and Community Settings” American Diabetes 
Association 67th Scientific Sessions.  Chicago IL, June 2007. Published Only 
 
McTigue K, et al. Virtual Lifestyle Management (V LM): Promoting He althy Lifestyles Using a n 
Internet-delivered Intensive Lifestyle Inte rvention. American Diabetes Association 67th Scien tific 
Sessions.  Chicago IL, June 2007. Published Only  
 
Kramer et a l. The Effect iveness of Prevention Screening for Identification and Reduction of Risk 
for Type 2 Diabetes an d Cardiovascular Disea se. American Diabetes Association 67th Scient ific 
Sessions.  Chicago IL, June 2007. Published Only  
 
Korytkowski et al. Freq uency and Severity of Hypoglycemia in Adult Inpatients P rior to and  
Following Implementation of a Hypoglycemia Treatment Program. American Diabetes Association 
67th Scientific Sessions.  Chicago IL, June 2007. Published Only  
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Curll et al.  Hospitalization, An Opportunity to Address Medical Nutrition  Therapy in Patients With 
Diabetes. American Diabetes Association 67 th Scientific Sessions.  Chicago IL,  June 2007 . 
Published Only  
 
Noschese e t al. The  Use of an  In patient Diab etes Order Set Increases the Use  of Schedule d 
Insulin. American Diab etes Asso ciation 67 th Scientific Sessions.   Chicago IL,  June 200 7. 
Published Only  
 
Donihi et al. Comparison of Different Methods of Transitioning MICU Patients from In travenous to 
Subcutaneous Insulin. American Diabetes Association 67th Scientific Sessions.  Chicago IL, Jun e 
2007. Published Only  
 
Stone et al . Diabetes Telemonitoring (DiaTel) Study:  6-Month Res ults American Diabetes 
Association 67th Scientific Sessions.Chicago IL, June 2007. Poster Presentation.  
 
McTigue K, et al. Virtual Lifestyle Management (V LM): Promoting He althy Lifestyles Using a n 
Internet-delivered Intensive Lifestyle Inte rvention. American Diabetes Association 67th Scien tific 
Sessions. Chicago, IL, June 2007. Poster Presentation. 
 
2008 
Gretchen Piatt: Meeting Healthy People 2010  Educ ation Goals in Rural Communities. Invit ed 
Speaker 
 
Jolynn Gibson, Colleen  Lauster, Je annine Dine lla, Monica Dinardo, Mary Korytko wski, Amy C. 
Donihi. Implementation of Standardized Dischar ge Instructions for Insulin at Hospital Discharg e. 
Oral Presentation 
 
Laura Bettencourt, Amy Uhler, Kristine Ruppert, Janice Z gibor, Linda  M. Siminerio, Gretchen  
Piatt, Implementing the Chronic Care Model in a Rural Healthcare Setting to Improve the ABCs of 
Diabetes Author Block. Poster Presentation 
 
Gretchen Piatt, Amy Cook, Carol Harding, Linda Siminerio Financially Sustaining a 
Comprehensive Diabetes Clinic in  Rural Southwestern Pennsylvani a through Diabetes Self-
Management Education Reimbursement. Poster Presentation                  
 
Robert Powell, Mim Sei del, Gretchen Piatt, Does BMI Predi ct Successful Sustained Weight Loss 
following a modified Diabetes Prevention Program in an Un derserved Urban Community? Poster 
Presentation                                                                                                               
 
Janice Zgibor, Kristine Ruppert, Janis McWillia ms, William Noullet, Mark Peyrot, Li nda Siminerio, 
Denise Charron-Prochownik. Assessing the R ole of Diab etes Self-Management Education in  
Behavior Change Using the AADE Outcome System.   Poster Presentation     
 
Monica m. Dinardo, Patrick Forte, Laura Bettencourt, Suzanne Rocks, Mary T. Korytkowski. Use 
of a Peri-Operative Treatment Prot ocol Improv es Glycemic Manageme nt in Same Day Surger y 
Patients. Poster Presentation         
 
Amy c. Do nihi, Jolynn  Gibson, Lindsey Fostel, Colleen Lauster, Michelle Noschese, Monica  
Dinardo, Glory Koerbel,  Michelle Curll, Melissa  Saul, Mary Korytkowski. Impact of a Targeted  
Glycemic Management Service on t he General Medicine Units of an Academic Me dical Center.  
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Poster Presentation 
 
CDC Division of Diabetes Translation Conference 
2005 
Zgibor J, Piatt G, Si minerio L., for t he UPDI  In vestigators.  Diabetes Prevention Programs for  
Western Pennsylvania:  A Large Scale Translat ion Effort by the University of Pittsbu rgh Diabetes 
Institute (UPDI). CDC Diabetes Translation Conference, Miami, FL, May 2005. Poster 
 
Zgibor J: Diabetes Prevention in the Real Worl d. CDC Diabetes Translation Conference, Miami,  
FL, May 2005. Plenary Session 
 
2006 
M.C. Seidel, J.C. Zgibor, L.M. Siminerio, G.A. Piatt. Screening for Metabolic Syndrome (MS) in an 
Underserved Urban Community. Oral Presentation 
 
Kramer K, Orchard T. PCP-Based  Group Intensive Lifest yle (GILS) I ntervention  for Metabolic 
Syndrome. CDC Diabetes Translation Conference, Denver, CO May 2006. Poster 
 
Kramer K, Orchard T. Evaluation of Recruitment for a Birthday Base d Preventio n Screening  
Program for Diabetes and CVD. CDC Diabete s Translation Conference, Denver, CO May 2006. 
Poster  
 
2007 
M.C. Seidel, R.O. Powell, G.A. Piatt. Prevention of Diabetes and Cardiovascular Disease (CVD)  
in an Urban, Underserved Community. Oral Presentation 
 
Piatt G, Harding C, Zgibor J. Improving Diabetes Care Through Systems Change: Implementing a 
Diabetes Clinic in Rural Pennsylvania. Oral Presentation 
Kramer, MK, Miller, RG, Orchard TJ: Healt h-Related Quality-of-Life Foll owing  
Group Lifestyle Balance Intervention for Metabolic. Poster Presentation 
 
2008 
Jan Miller, Pennsylvani a Diabetes Preventio n and Control Program; Pennsylva nia Diabete s 
Action Partnership members. Building the Pennsylvania Diabetes Action Plan .Oral Presentation 
 
M.C. Seidel; R.O. Powell, G.A. Piatt. Relatio nship betw een Stress and Clinical Outcomes  
Following a Modified Diabetes Prevention Program. Oral Presentation 

American Telemedicine Association Conference 
2005 
Hess R, Fisher G, Fitzgerald K, Sacco D, Bryce C, McTigue K. Olshansky E: Patient Reaction to a 
Web-Based Integrated  Disease  Management Sy stem. American Telemedicin e Association  
Conference, Denver, CO, April 2005. Oral Presentation 
 
2006 
Hess et al. A PAMPHLET'S JUST A PAMPHLET 
 
2007-2008 
Ruppert, Faderewski, McDermot, Siminerio. Using Data Inte gration and OLAP to Identify Gaps in 
Diabetes Self-Management Education (DSME) Services in Western Pennsylvania. 
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Linda Siminerio. Using Technolog y to Suppo rt and Eval uate Behavior Change in Diabetes 
Prevention and Treatment 
 
Using Data Integration  and OLAP to Identify Gaps in Diabetes Self -Management Educatio n 
(DSME) Services in Western Pennsylvania 
 
Simkin-Silverman et al. Development and Implementation of a Standardized Online Lifestyl e 
Intervention Coaching Protocol for Diabetes Prevention 

American Association of Diabetes Educators Conference 
2005 
Emerson S. , Siminerio L. The Chronic Care Model in DSMT: Program and Policy Challenges. 
American Association of Diabetes Educators Annual Meeting. August 2005. Oral Presentation 
 
McWilliams J. Implementing an  Electronic Medical Record in  a Diabetes C enter. American 
Association of Diabetes Educators Annual Meeting. August 2005. Poster  
 
McWilliams J. AADE Outcomes Project: Giving Birth to a Product. American Association of  
Diabetes Educators Annual Meeting. August 2005. Oral Presentation 
 
D.M.Luther, E.Bowlin, G.A.Piatt ,L.M.Siminerio.  Diabetes P revention in the Community Through 
Hospital Based Education. August 2005. Poster Presentation 
 
2006 
Diane M Luther, Gretchen A Piatt , Ellen Bowlin, Linda  M Siminerio. Diabetes Educators as 
Preventionists: Translating a M odified Diabetes Prevention Program (DPP) into the  Community. 
August 2006. Poster Presentation 
 
Janice Koshinsky, Janis McWilliams, Janice Zgibor, Mark Peyrot  
Symposium: AADE Outcomes System:  I mplementation and Evaluation; American Associat ion of 
Diabetes Educators Meeting, Los Angeles, CA 2006. Invited Speakers 
 
2007-2008 
 
European Association for the Study of Diabetes (EASD) 
 
Piatt et al. Predicting Return for a Long-Term Follow-Up Diabetes Self-Management Education  
Visit following a Chronic Care Model Based Diabetes Care In tervention. September 2007. Poster 
Presentation 
 
Siminerio et al. Using th e chronic care model as a framework to improve diabetes care in a large  
U.S. health system. September 2007. Poster Presentation 
 
Piatt GA, Seidel M, Zgibor JC. A Comparison of Three Indices of Obesity in Individuals at Risk for 
Diabetes and Cardiovas cular Disea se in an Underserved Community in the United States: Is  
Measuring BMI a Thing of the Past? September 2008. Poster Presentation 
 
Siminerio et al. Addressing the  ga p for diabe tes educat ion services in a rural US community.  
September 2008. Poster Presentation. 
 
Pre-Diabetes Congress 
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Piatt et al. Assessing Cardio-metabolic Risk (CMR) in Women from an Underserved Community. 
Barcelona, Spain, April 2007. Poster Presentation 
 
Society for Medical Decision Making 
Hsu et al. Cost-Effectiveness Analyses of Community-Based Efforts to Prevent Diabetes. October 
2007. Poster Presentation 
 
Society for General Internal Medicine National Meeting 
McTigue et al. Using the Internet to translate an evidence-based lifest yle intervention into clin ical 
practice. April 2007. 
 
Society for Behavioral Medicine Meeting 
McTigue et al. Translation of an Intensive Lifestyle Intervention to an Online Setting. March 2008. 

Key Research Accomplishments 
 
Primary Prevention 
  
• FY04 Efforts 
 
Creation of the Group Lifestyle Balance (GLB) program. 

o Initial adaptation of the Diabetes Prevention Program’s intensive lifestyle intervention  
to the GLB program for translatio n to the pr imary care, community, and milita ry 
settings. 

o DPSC (Diabetes Prevention Support Center) de velops training criteria and curriculu m 
for implementation of the GLB program. 

o DPSC offers GLB training to health professionals. 
 

STEP-UP for Primary Care Services 
o Prevention Screening f or risk iden tification for  type 2 dia betes and cardiovascular 

disease is f easible in a  primary care setting an d is successful in ident ifying many at 
risk 

o Recruitment rates for t he STEP-UP study varied across clinics (34.2 % versus 7%) 
based on internally ve rsus externally assi gned preventionists sugge sting familia rity 
and trust affects recruit ment, yet n ot discounting other ba sis, such a s geographic,  
racial, economic, and time barriers 

o Findings substantiated the importance of scree nings.  Spe cifically, 64% of individuals 
screened yielded at least one risk factor warranting further medical follow-up with 41% 
having new risks noted.  

o Each of the  identified  ri sks was no ted as bein g clini cally billable thereby providing 
potential source of revenue in support of such prevention services. 

o Upon chart review,  appropriate follow-up was more pre valent amon g individuals 
screened (41%) versus those not screened (36%) 

o A computer automated prevention screening pr ogram would yield increased efficiency 
and effectiveness in co mmunicating with t he patient, improved time management for 
the physician and other clinic staff, and an opportunity for patient education 

o The GLB program is successfu l in reducing so me parameters of risk for diabetes and 
cardiovascular disease  in individuals with metabolic syndrome.  The DPP lifestyle 
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intervention can be adapted for use in the “real-world” and is feasible t o conduct in a  
primary care practice setting. 

 
Group Lifestyle Balance Program in an underserved community (Braddock) 

o The GLB Program was implemented by DPSC trained preventionists. 
o Twenty-one community-based scr eenings yie lded 360 p eople scree ned with 120 

meeting risk criteria: BMI >  25 and exhibiting at least  metabolic syndrome ri sk 
parameters. 

o Forty-five percent of eligible adults chose to enroll in the GLB intervention and 78% of 
those people completed a 12 week re-assessment. 

o Non-whites comprised 26.4% of those screened for the program. 
o Thirty-one percent and 21.1% of participants met the weigh t loss goal a t three months 

and six months, respectively. 
o Roughly 74 % of participants decreased at least one metabolic syndrome  risk 

parameter at three months and 63% were able to maintain this outcome at six months. 
o Translating the national DPP into the community is both feasible and effective although 

larger numbers and longer follow-up are needed to draw conclusions. 
 

• FY05 Efforts 

STEP-UP for Primary Care Services 

o The GLB program was successfully  expanded t o primary care practice  setting s an d 
subsequently demonstrated the reduction in key components of risk for type 2 diabetes 
and CVD for participants in these local primary care practice settings.  

 38.5% met a weight loss goal of 7% at 3 months. 
o Research p rotocols h ave been approved by respective I RBs and recruitment has 

commenced and challenges noted.  
o Resolve to recruitment challenge s hav e yielded require ments to coordinate I RB 

modifications, as well as address more intense efforts to facilitate revised program 
 
Group Lifestyle Balance Program in an underserved community (Braddock) 
 

o The FY04 protocol was continued  in FY05 in the same  underserved commun ity 
yielding a t wo-year total of 599  p eople scree ned; 192 (3 2%) eligib le; and 96  (5 0%) 
participating in the intervention. 

o Twenty-four percent of the participants were non-white and 84% were female. 
o At 12 week follow-up, 28.1% lost at  least 7% of  body weigh t and 50% sustained tha t 

weight loss at last follow-up. 
o Almost 47% reduced at  least one  metabolic syndrome pa rameter at the 12 week 

follow-up with 70% sustaining that reduction at last follow-up visit. 
o Almost 22% reduced at  least two metabolic syndrome pa rameters at the 12 week 

follow-up with 57.1% sustaining that reduction at last follow-up visit. 
o Requiring a  fasting (th erefore “morning”) scre ening appe ars to be a barrier t o 

participation in this u nderserved community.  Given that BMI and waist circumfere nce 
are predictive factors for diabetes and cardiovascular risk, a screening based on these 
two risk factors without accompanying blood work may increase the program’s reach 
to the at-risk community. 

 
WHMC – Military site 

o Efforts to develop, implement, and evaluate a diabete s and card iovascular r isk 
screening and prevention progra m at 59 MDW in San Antonio,  Texas ha ve 
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commenced.  UPMC, US AF, and  HAWC personnel have been trained on the GLB 
and clinical training measurements 

o Prevention staff has been employed by UPMC for WHMC 
o A number of strategie s have be en used to recruit participants, GLB program 

recruitment remains low  
 
Diabetes Self-Management Education (DSME) 
  
• FY04 Efforts 
 

o Providing DSME in pri mary care afforded the opportunity to track outco mes and provided 
insight into access issues 

o Aggregated data from 8 primary care practices showed that African Americans with 
diabetes entered the DSME progra ms with higher A1C val ues, but with education  
there was a decline in  A1C le vels.  This same decline was also seen in our 
Caucasian population, although C aucasians came into th e programs with lower  
A1C values 

o Established a network and clinical informat ion tracking system for charges offered the 
ability to gain perspective on charges and, reimbursement for program sustainability. 

o A DSME program can cover its co sts with appropriate systems to assure compliance with 
ADA recognition, submission of charges with appropriate codes, and payor follow-up 

o DSME in primary care  leads to improvements in A1C similar to what is ob served in 
hospital DSME programs 

o Significantly more patients receive DSME at points of service in primary care sites.  This  
increased access, in part, due to a dedicated diabetes educator determining the best days 
and frequency for “Diabetes Days” 

o DSME in primary care is feasible, efficient, accessible, and effective 
o The CCM provides an excellent framework for implementing and sustaining DSME 
o Patient-centered, multidisciplinary teams understand process requirements for 

sustainability of DSME and institute measures t o accommodate individual practice needs 
respective d elivery of DSME (indivi dual versus group), record keeping , scheduling , and 
billing  

o DSME was provided by educators in the DOC and is ongoing with transition to Dia betes 
Center of Excellence (DCOE) 

 
• FY05 Efforts 

o DSME programs using  the AADE NDEOS program were  widely disseminated and 
implemented into 9 diverse practice and community settings 

o Educator use and acceptance differed among practice sites  
o AADE NDEOS was validated, yet was shown to be  somewhat  cumbersome , 

necessitated an additional am ount of time to comple te the tool (minimum 20 
minutes), and requires the addition of clinical, medication management, patient 
snapshot, patient-provider interface and new letter manager tools. 

o A user-friendly educational outcomes system t hat conside rs elements of behavior is 
under development in collaboration with UPMC, AF SGR, PRIDE, and ADA. 

o DSME Sustainability for  59 MDW cannot be pr esently supported via t hird-party payor 
reimbursement.  This limitation is n ot due to in ability to ch arge a third- party payor for 
DSME, but rather the in ability to process a charge due to information system interface 
incompatibility 
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Diabetes Retinopathy 
 
• FY04 Efforts 
 

o An eye ed ucation vid eo can be  a useful tool in an  effort to improve pat ient 
understanding of eye diseases caused by diabetes 

o Physician education remains paramount in that people with diabetes gain most of their 
information/education from their physicians 

o Patients learned that diabetes educators serve as an important resource through the  
education video program 

o A program to study diabetic ret inopathy screening utilizing a non-mydriatic fun dus 
camera, transmission o f the images over the internet, using a Stent or-like PACS 
system for image archival, and a novel pr otocol for inter preting the  images was 
implemented and show n to be ef fective in diagnosing individuals at risk for diabetic 
eye disease 

o Inability to adequately image all subjects due t o current state of technology remai ns 
and inherent limitation.  Pupil size must minimally be  4mm in size; as individuals age, 
his/her pupil tends to become smaller. 

o Study design demonstrated the need for ongo ing education and diabetic eye care  
given various compliance rates 

 
• FY05 Efforts 

o WHMC image collectio n processes remain  cumbersome and have th e potential t o be 
improved and further automated via improved connectivity 

o Expected solution for tra nsmitting retinal images from remote clinic locations is to use  
the Joslin Vision Network (JVN)/Comprehen sive Diabetes Management Program 
(CDMP).  Technical re quirements for th is implementation at WHMC a nd 37 th Wing  
systems groups are presently being reviewed by Mr. James Mason of AF SGR. 

o Initiatives will move forward with the goa l to have all retina l images stor ed 
electronically on the WHMC PACS system rather than a portable medium. 

o Educational efforts, bo th provider and patie nt, have been succe ssful in pa tient’s 
actively engaged and willing to participate in the retinal screening program at WHMC. 

o Improved access and screening has enabled th e ophthalmologist to  focus on patien ts 
with disease and defer a  large majority of patients presenting  with normal  readings to 
annual retinal screening progra m, thereby increasing  efficiency for spe cialist 
physician(s) in the military, as well as,  permit for a larg er through put that may 
ultimately screen patie nts otherwise interested  and potentially at an u nknown risk of  
clinical eye disease. 

 
 
 
Veteran’s Initiative 
 
• FY04 Efforts (Phase I DiaTel) 

o Improvements in glyce mic control c an be achieved in an abbreviated (3 mont h) 
telemonitoring intervention in which a CRNP (Certified Registered Nurse Practitioner) 
titrates the medication in response to real-time transmissio ns of blood glucose meter  
results. 
 

• FY05 Efforts (Phase II DiaTel) 
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o Glycemic improve ments are sustained for at least 6 months after active CRNP 
medication management is discontinued.   

o Patients experience a “burn-out” using the technology over time. 
o Improvement in glycemi c control ca n be sustained without continued use of a ho me 

telemonitoring device. 
o Sustained benefit in improvement of glycemic control when participants are returned to 

UC after a period of CC. 
 
Inpatient Initiatives 
 
• FY04 Efforts 

o Developed, implemented, and e valuated the following  protocols:  Hypoglyce mia 
Treatment Protocol (HTP), Inpatie nt Diabetes Order Set (IDOS), Co ntinuous In sulin 
Infusion Protocol (CII), and Insulin Pump Protocol 

o Implemented and evaluated peri-operative glycemic management protocols 
o Obtained efficacy and  safety data relative to established inpatient diabete s 

management protocols 
o Developed proactive approach to  patients at  risk for  in patient hypoglycemia and 

hyperglycemia 
 

• FY05 Efforts  
o Introduced and evaluated standardized order sets includ ing: adult diabetes admission  

order set, insulin order  for – physician order set, guidelin es for inpat ient diabete s 
management, insulin ( subcutaneous): initiat ion or modification order set, and o ral 
diabetes medication: initiation or modification order set. 

o Demonstrated improve d patient safety by d ecreasing t he frequency of seve re 
hypoglycemia through the use of HTP 

o Demonstrated improve d patient safety b y th e utilization  of a targeted manage ment 
plan (TGMP) 

o Demonstrated the use of standardized order set for CII in a critical care area improved 
patient outcomes 

o Demonstrated improved patient safety and glycemic control for patients admitted to the 
hospital with an insulin pump 

o Noted that additional studies must  be planne d to investigate the contribution of 
inpatient diabetes education to glyce mic control,  diabetes self-management practices 
and Quality of Life (QOL) in the outpatient setting. 

o Demonstrated decrease length of stay with protocol use. 
 

• Cumulative across FY04 and FY05 
o A series of  seven dia betes inpat ient protocols were developed, imp lemented, and 

evaluated for efficacy and safety. 
o Implementation of any one of these protocols requires extensive inservice education al 

sessions with nursing personnel and existence of an inpatient diabetes protocol does 
not guarantee use. 

o Institutions adopting th e protocols noted above must identify and eva luate the b est 
means for introducing these protocols into their respective hospital culture 

o Continuous quality revie w is recommended to monitor and evaluate t he impact of  
protocol(s) on overall glycemic control in the hospital setting 

 
Chronic Care Model 
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• FY04  
o Developed a web-based patient portal (HealthTrak) that enabled patients with diabetes 

to communi cate directly with their physi cians electronica lly through their person al 
health record  

o Evaluated HealthTrak in four primary care practices 
o Determined that it was not feasible to explore  integration of a patient portal into the  

military IT system because of DIACAP and security challenges 
 

• FY05 Efforts  
o Developed a web-based virtual lifestyle manager (VLM) program 
o Evaluated VLM in a general internal medical practice 
o Participants using VLM reduced risk factors and  continued t o access th e program for 

as long as 1 year 
o Established Diabetes Outreach Clinic (DOC) at WHMC and office  space, procu red 

equipment, forms, systems support  
o Gained UPMC leadership approval for positions at WHMC 
o Hired clinic staff and clinical research support personnel 
o Created a charter and Memorandum of Understanding 
o Explored best approach to build diabetic patient registry compatible with WHMC CHCS 

and other patient data  bases,  tra cking to ols (Periodic h ealth assessment, Annual 
fitness testing, AF Population Health, and other in-house data bases)  

o Transferred and enrolle d, patients with diabete s (<65 yrs) to DOC fro m other over-
enrolled clinics (begin April 2005 and ongoing). 

o Provided team-based care to > 4,000 patients with diabetes 
o Reduced HbA1C levels in total population 
o Improved lipid panels in patients 
o Provided additional serv ices on site to primary c are for diab etics (foot care, eye care,  

education)  June 2005 
o Collected data to obtain recognition from the American Diabetes Association (ADA) for 

the diabetes self management education program  
o Applied to the Education Recognition Program of the ADA for recog nition of the  

diabetes self management education program at Wilford Hall.  (December 15, 2005) 
o Received training on  a  diabetes management system to colle ct dat a for enrolled 

patients and collect baseline data – May 2005 
o Received training and initiated DIGMA (Drop In  Group Med ical Appointments)– group 

medical visits 
o Provided DIGMA visits for 126 patients 
o Determined that the DOC needed to  be fully imp lemented and tested be fore outreach 

clinics could  be established.  Per d irection fro m SGR and  AF active duty, outrea ch 
opportunities were to be explored in 2005. 

o Determined that the DOC should be  re-organized as a Diab etes Center of Excellence 
(DCOE) 

Conclusions 
 
In our effo rts to te st the appl icability of p revention and treatment modalitie s in  diverse 
communities and racial and ethnic groups, we focused on several themes: primary prevention of  
diabetes using a modified DPP (mDPP) program, treatment of diabet es using a CCM approach, 
and employi ng rigorous evaluation methods to determine t he impact o f specific pr evention an d 
treatment strategies and inform development of new health care delivery paradigms.  Throughout  
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the course of our study, we were able to deplo y the mDPP in a variety of settings a nd implement 
multiple methodologies, as well as review strategies for the treatment of  diabetes.  Specifically,  
we addressed the utilization of multi-disciplinar y staff, data management systems, educatio n 
programs, protocols for inpatients, telemedicine to veterans, and retinal imaging screenings. 
 
Throughout our effort, we recognized that the  proposed comprehensive model required robu st 
infrastructure to meet the needs of geographically and  culturally diverse co mmunities and  
constituencies.  The pro ject drew on  the depth o f academic and clinical resources at UPMC and  
our civilian  and military partners to  best det ermine the ce ntral resources necessary to maintain  
continuity of our program efforts.  These includ ed the Data Core as described abo ve, as well as 
other support centers to  facilitate research and program efforts.  Specif ically, we coordinated the 
following: 
• modified and implemen ted a lifestyle intervent ion known as Group Lifestyle Balance (GLB) 
that was proven to be  effective in the nati onal DPP throu gh the Diab etes Preven tion Support 
Center (DPSC) 
• coordinated the creation of screening tools to identify those at risk, worked with the AF Center 
for Excellence in Medical Media (CEMM) in the creation of a DPP interactive DVD 
• created (in  collaborat ion with University of Pittsburgh ex perts) a co mputer-based Virtual  
Lifestyle Manager (VLM), as well as web-site for Physical Activity Resources (PARC), 
• promoted effective patient self management through creation of a patient  portal (HealthTrak), 
and implemented and evaluated an education tool for patients and educators  
• deployed telemedicine  techniques from the Pittsburgh Veteran’s Affairs (VA) to reach 
homebound veterans 
• placed retin al imaging cameras a specialty, in ternal medicine clinic and a mobile van to  
expand reach to underserved areas 
• demonstrated improvements in both glycemic control and length of stay (L OS).    through the 
use of inpatient management protocols   
 
Additionally, partnership s were established be tween the UPMC and  leaders in  communities 
throughout western Pennsylvania (PA) and the  AF, using focus group s to gain in sight on local  
needs and issues related to the  prevention and treatment of diabetes (4 9).  We further extended 
our reach, by wa y of d eveloping formal partnerships with 4  identified communit y institution s in  
other healthcare networks (Conemaugh Health Syste m, Highlands, Indiana Regional Medical 
Center (IRMC), and Uniontown Hospital), lea ding to the  formation of the Pittsburgh Regional 
Initiative for Diabetes Education (PRIDE). Elements of th e mDPP program and the CCM h ave 
been instituted into the PA communities and their local primary care practices. 
   
Our last eff orts of this program ha ve been to  successfully translate our works to WHMC. W e 
performed a preliminary assessment at WHMC , whereby WHMC DOC staff, physicians, a nd 
nurses were interviewed to identify various needs: sup port of local diabetes prevention and 
comprehensive treatme nt programs; data man agement tools and systems; diabetes education 
services; alternative methods for endocrinology se rvices; expansion of the roles of non-physician 
healthcare providers; p ublic aware ness campaigns; and  p artnerships with an aca demic hub t o 
facilitate awareness, da ta collection and reporti ng.   Our ef forts on th is program then focused  to 
commenced to establishing a local infrastructure and clinic in support of future efforts awarded in 
follow-on years.  Specifically, we staffed a multi-disciplinary clinical team serving 700 patients with 
a total of 5 000 visits since Januar y, 2006.   Group medi cal visit s ha ve been est ablished an d 
protocols ar e being de veloped to test the eff ectiveness of this model.  The DOC has also 
performed cross-training of staff to increase access to non-dilated retinal screenings. 
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In summary, UPMC, in concert with t he rural and AF communities, has made significant progress 
with each cohort recognizing the need to further advance the care and clinica l outcomes of the 
diabetic population.  As such, UPMC, AF SGR, WHMC, VAPHS continue to refine existing models 
of care an d note the  necessity to continua lly revise st rategic dire ction to a ssure effect ive 
implementation of national prevention and treatment strategies for diabetes. 
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APPENDIX A: Glossary of Acronyms  
 
 
59MDW 59th Medical Wing 
AADE American Association of Diabetes Educators  
ACM Active Care Management 
ADA American Diabetes Association  
BP Blood Pressure 
BRFSS Behavioral Risk Factor Surveillance System  
CBOCS Community Based Outpatient Clinics  
CC Care Coordination  
CCM Chronic Care Model  
CDC Center for Disease Control  
CDMP Comprehensive Diabetes Management Program  
CRNP Certified Registered Nurse Practitioner  
CVD Cardiovascular Disease  
DCCT Diabetes Control and Complications Trial  
DCOE Diabetes Center of Excellence 
D-ET Diabetes Educator Training 
DIGMA Drop In Group Medical Appointments 
DOC Diabetes Outreach Clinic 
DPP Diabetes Prevention Project  
DPSC Diabetes Prevention Support Center 
D-SMART Diabetes Self-Management Assessment Report Tool  
DSME Diabetes self-management education  
DSMT Diabetes Self-Management Training 
GLB Group Lifestyle Balance 
GLI Group Lifestyle Intervention Program 
HCI Health Care Integrators 
HCPCS Health Care Common Procedure Coding System 
HT Home Telemonitoring  
IDMP Inpatient Diabetes Management Program  
IT  Information Technology 
JVN Joslin Vision Network  
LOS Hospital Length of Stay 
MARS Medical Archival Retrieval System  
NDEOS National Diabetes Education Outcome System  
PACS Picture Archiving and Communication System 
PCP Primary Care Physicians  
PRIDE Pittsburgh Regional Initiative for Diabetes Education  
STEP UP Screening, Training, Education, and Prevention 
TGMP Targeted Glycemic Management Plan  
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UC Usual Care 
UPDI University of Pittsburgh Diabetes Institute  
VAPHS VA Pittsburgh Healthcare System  
VHA Veterans Health Administration  
VLM Virtual Lifestyle Manager or Management 
WHMC Wilford Hall Medical Center  
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Project 1: Primary Prevention 
 
PREPARED BY: 
Barbara E. Barnes, MD 
Megan G. Marks, PhD 
 
This project was designed to develop a centrally  organized, locally delivered prevention service 
utilizing ann ual birthday reminders to increase the number of patients clinica lly evaluated for 
diabetes and/or cardiovascular disease risk.  Subsequently, programs were expan ded to further 
assist identified individu als in  achie ving goal le vels respect ive of the p rogram(s) through the  
utilization of two centralized sources: Diabetes Prevention Support Center (DPSC) a nd Physical 
Activity Resource Center (PARC). 
 
The project had six goals: 
 

1.1 Develop, Implement and Evaluate a Diabetes and Cardiovascular Risk Screening and 
Prevention Programs 

1.2 Modify, Deliver, and Evaluate an  I ntensive Lifestyle Inter vention Program for at Risk 
Patients Based on the Diabetes Prevention Program (DPP) 

1.3 Expand Di abetes Pr evention Program (DPP) Tra nslation A ctivities th rough 
Establishment of a Dia betes Prevention Sup port Center and the In troduction o f the  
STEP-UP Program to Additional Rural Practices 

1.4 Develop Centers with resources fo r nutrition, exercise, DSME, and Access to Specialty 
Services for Minority-Urban and Rural Populations 

1.5 Develop and Implement  a Diabetes and Cardiovascular Risk Screening and Prevention 
Program at 59 MDW in San Antonio, TX 

1.6 Modify, Deliver, and Implement a Group Lifestyle Intervention Program (GLI) at 59 MDW 
for High-Risk and Pre-Diabetic Milita ry Members or Other MHS Eligible Patients, Based 
on the Diabetes Prevention Program (DPP) 

 
This report serves as a final summary of Project 1 research accomplishments. 

Goal 1.1:  Develop, Implement, and Evaluate a Diabetes and Cardiovascular 
Risk Screening and Prevention Programs 
 
As described in deliverable # 124 (Appendix B), Screening, Training, Education and Prevention 
Service of the University of Pittsburgh:  Final Screening an d Chart Rev iew Report, a screening 
program was devised to address various barriers to preventio n screening and risk identification, 
specifically a lack of organized prevention screening for risk ide ntification, as well a s 
simplification of prevention guidelin es for ea sier implementation, provision of pat ient education 
information regarding individual risk and alleviating time constraints. 
 
A concise, “user-friendly” document summarizing current guidelines was compiled based on the 
recommendations for prevention screening regarding diabetes, hypertension, dyslip idemia, and 
obesity (57-62).  In addition, a computer-based automated screening program was developed to 
facilitate the  collection o f screening information and to provi de immediate feedback regarding  
risk and necessary follow-up. 
For project implementation, four primary care practices, two urban and two rural, were identified 
in the West ern Pennsylvania area.  Each practice was requested to id entify a “preventionist”, 
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possessing a healthcare background, to facilit ate the prevention scre ening program, including 
screening, recruitment, and deliv ery of a lifestyle cha nge intervention progr am.  Each 
preventionist was train ed for appr opriate prevention scre ening, colle ction measures (blood  
pressure, lipid profiles,  height, weight, and waist cir cumference) an d use of a n automated  
computer program to t rack, scree n, and report on targeted patients within the respective  
practice. 
 
Eligible patients, age 25-74, were recruited fro m each pra ctice via issuing computer-generated  
invitation letters to those satisfying a pre-determined data set that addressed age and patient  
birthdates within one quarter of the year.  Upon entry into the study, the patient attended a brief 
screening visit, and the  preventionist reviewed hi s/her cha rt for the above name d measures .  
Follow-on chart reviews were conducted to examine the efficacy of the prevention screening. 
 
Efficacy of the computer-assisted prevention screening program was evaluated by documenting 
the proportion of individuals responding to the following: 

• screening invitation by age and gender 
• reasons for declining the invitation for screening 
• proportion of cases contacted after a reminder from the central coordinating center 

 
Additionally, charts were reviewed for the following data: 
 

• the numbers of patient s within the selected qua rter that were evaluated for diabete s or 
CVD risk according to national guidelines 

• newly identified to be at risk 
• newly identified to be at risk and received appropriate action  

 
Research Accomplishments 
 
Recruitment 
• 2,786 comp uter-generated invitation letters originating from three  primary care practices 

(patient volume range 2,150-2,659) and one urban, primary care center reporting 5,539.  
• Various exclusions (re-location and  refusal)  yielded an n =350 for screening part icipation, 

whereby 61.7% self-re sponded im mediately following re ceipt of  invitation.  Subsequent 
follow-up, one phone call and two/three phone calls, yielded additional participation  for 14%  
and 11.4%, respectively. 

 
Screening Results   
• Median age of those screened was 49 years old; 26.3% less than age 4 0, 60% age 40-64,  

13.7% 65 and older. 
• 72% screened were women. 
• 19.4% were from minority ethnic groups (African American (17.2%) and other (2.2%). 
• Screening attendance rates varied by clinic with a high  of 34.2% and a low of 7.0% 

(p=0<0.001).  The two rural clinics,  both of whom used internally assigned preventionists 
had significantly higher rates of screening attendance than the urban clinics with externally  
identified preventionists (27.9% vs. 10.9%, p=0.00). 

• 79.1% had a body mass index (BMI) >  25kg/m2, of whom 2 7.7% had no reported history o f 
diabetes an d met criteria for the metabolic syndrome (b ased on National Cholesterol 
Education Program Adult Treatment Panel III) (53) 

• 45.3% enrolled in the prevention program, repre senting a yield of 2.2% from the att empted 
invitation of 1,963 patients.  
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Identification of Risk Factors at Screening 
• 224 patients (64%) h ad at least one risk factor meriting further medical evaluation  

regardless of previous diagnosis. 
• 236 new p otential risk factor states were identified by examining elevated le vels and  

assessing patient report of previous diagnosis at screening 
o 6% were found to have elevated blood pressur e (SBP ≥ 140 and/or DBP ≥ 90) 

without reporting a previous diagnosis 
o 2.6% and 16% had elevations in glucose at the diabetes and pre-diabetes levels, 

respectively 
o 22.3% and 20.6% had elevated total cholester ol (≥ 200mg/dl) and triglycerides,  

respectively 
• Almost one-half (n=66, 44.9%) of 147 patients who reported no previo us diagnosis with any 

of the above conditions had at least one risk factor which warranted further follow-up.   
 
Chart Review for Potential New Risk Factors 
• 206 potential case s of  new hypertension, diab etes, pre-diabetes or h ypercholesterolemia 

were identified at screening, with only 9.2% of those condit ions being a lready noted in the  
chart. 

• 41% of those screened being identif ied through screening to  have one  or more potentially 
new risk states. 

 
Chart Review 
• A total of 7,116 chart reviews were completed with 3,765 (2,011target and 1,754  

comparison) completed  prior to the screenin g period (primary re view) and 3,3 51 (1,599  
target and 1,752 comparison) completed post-screening (secondary review). 

• Based on th e chart review, the scre ened/target cohort showed an incre ased prevalence of 
clinically dia gnosed hyperlipidemia including  ch olesterol an d triglycerid es (p<0.05)  as well 
as a significant increase  in the prevalence of diagnosed pre-diabetes ( p<0.05); however no 
such differe nces were seen in the  comparison group.  The prevalence of dia gnosed 
hypertension, diabetes and obesity did not change materially in either cohort. 

• Including the target and  comparison groups for  both primary and secon dary review, a total 
of 189 chart s were noted to have glucose levels above 125 mg/dl and 682 within the pre-
diabetes ra nge of 100 mg/dl-125mg/dl (those with previous diagnosis of diabet es were  
excluded for both group s); appropriate follow-up action was noted for 95 (50.3%) and 151 
(22.1%) charts respectively. 

• A total of 1,823 charts were note d to have an elevated blood pressure recorded ( ≥140 
and/or ≥ 90 mmHG); ap propriate action was not ed for 620 (34%), while 728 were noted to 
have elevated LDL ch olesterol (b ased on r isk), with ap propriate a ction noted  for 330  
(45.3%).  Elevated triglycerides were noted on 901 charts with appropriate action n oted for 
479 (53%).   Obesity (BMI >30kg/m 2) was also examined; 1,816 charts were noted to have  
obesity with appropriate follow-up noted for 541(29.9%). 

• The same ri sk factors a nd appropriate action were exa mined for charts of individuals who 
attended the screening and had a post-screening review completed (n=185 individu als) and 
are further shown in Table 3, Appendix B, Deliverable #124.  A total of 11 charts were noted 
to have glu cose levels at or abo ve 125 mg/dl and 41  within the pre-diabetes range; 
appropriate follow-up action was noted for 6 (55.5%) and 16 (39%) charts respectively. 

• A total of 73 charts we re noted to have an elevated blood pressure re corded; appropriate 
action was noted for 20 (27.4%). 

• A total of 49 charts with elevated LDL cholesterol wer e noted wit h appropria te action  
occurring for 23 (46.9%); 46 charts had elevated triglycerides with appropriate action noted 
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for 24 (52.2%).   Obesi ty was note d on 117 charts with appropriate action noted on 48 
charts (41%). 

• A significan t difference  was noted  in the se condary chart reviews between those who  
completed the screening versus those who did not in the target and the comparison groups  
for appropriate action f or pre-diab etes (39% vs. 16.7%, p=0.002) and obesity (41% vs. 
30.8%, p=0.03); no sign ificant differ ences were noted for appropriate a ction for dia betes, 
hypertension, elevated LDL or triglycerides.  Overall results for  app ropriate act ion were 
significantly higher in the scree ned versus non-scree ned group  (79.9% vs. 63.1%, 
p=<0.001). 

Goal 1.2:  Modify , Deliver, and Eval uate an Intensive Life style Intervention 
Program for at Risk Patient s Based on t he Di abetes Prevention Progr am 
(DPP) 
 
As describe d in de liverable # 96  ( Appendix C), DPP and the Real World: Tran slating the 
Diabetes Prevention Pr ogram Lifestyle Inter vention to Primary Care Practice , UPMC assessed 
the effectiveness and feasibility of a modified Diabetes Prevention Program (DPP) Lifestyle 
Intervention delivered in a primary care practice setting. 
 
In consider ation of kno wn challeng es in tran slating intervention progr am(s), inclu ding lack of  
trained personnel, patie nt recruitment and retention, coord ination of care, and availability o f 
quality programs (Reference 8 of Appendix C),  UPMC  elected to deploy its study in an ideal 
venue, primary care  practice(s) .  Institutio nal delivery and reinforcement of prevention 
intervention within a primary care practice  more easily accommodates patient-provider 
familiarity and ease of access.    
 
Four primary care practices represe nting moderately low in come and e thnically diverse patient  
populations were invited to participa te in a lifest yle change intervention study.  51 p articipants 
(42 female) without prior history o f diabetes with a body mass inde x (BMI) > 25kg/m2 and  
metabolic syndrome (NCEP ATPIII  definit ion) were enrolled in the  12-session Group Lifestyle  
Balance (GLB) program.  The program closely follo wed the DPP protocol with min or 
adaptations; weight loss and phys ical activity goals remained at 7% and 150  min/week  
respectively.  Anthropometric measures were collected before and after the intervention.  
 
Research Accomplishments 
 
• Average weight loss, comparing pre and post-in tervention assessments, was 4.6 lbs. (2.2% 

relative loss, p<0.001) using la st observation carried forward methodology for participants 
who did not complete the intervention 

• An average 0.5 pound weight loss per week was estimate d (p<0.001)  after adju sting for 
starting weight and clinic. 

• Waist circu mference, BMI and fasting blood  glucose  d ecreased a n average of 0.69 in.  
(1.6%, p=0.003), 0.82 kg/m 2 (2.3%, p<0.001) and 4.63mg/dl (3.7%, p= 0.02) respectively. A 
positive correlation was noted between total activity minutes and total pounds lost  
(Spearman’s r=0.36, p=0.01). 
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Goal 1.3:  Expand Diabetes Prevention Program (DPP) Translation 
Activities through Establishment of a Diabetes Prevention Support Center 
(DPSC) and the Introduction of the STEP-UP Program to Additional Rural 
Practices 
 
As described in deliver able # 230 (Appendix D), Final Report on the Implementation of STEP 
UP at Additional Prim ary Care Practices , UPMC expande d the services and sup port of the 
Diabetes Prevention Support Center (DPSC) of the UPDI t o additional regional primary care  
practices th at provide a universal framework f or translatio n of all asp ects of DPP research  
efforts and readily allows for implementation in a variety of settings. 
 
Translation involved mo difying the original DPP lifestyle intervention to the GLB program for 
group rather than individual delivery.  In addition, the intervention sessions were decreased from 
16 to 12 t hroughout the quarter in order to better accommodate a “real-world” schedule .  
Additional modifications included concentrating on healthy fo od choices r ather than specifically 
the food pyramid, a focu s on calorie as well as f at intake from the beginning of the intervention 
and an enh anced emphasis on th e pedometer, which or iginally had not been pa rt of the  core 
DPP sessions.  The DPSC of the  UPDI further developed training for GLB delivery;  ten training 
workshops have been held to date, with over 350 health care professionals completing training.   
 
Research Accomplishments 
 
Attendance 
• GLB progra m was well  attended, with 89.1% of the total group (n=46) and 100% o f 

participants in the research group (n=13) attending at least  half of the sessions.  The mean 
number of sessions atte nded was 10.  In add ition, 11 (85%) research participants attended 
the six month assessment visit, and 10 (77%) attended the 12 month assessment visit. 

 
Clinical Outcome Measures 
• Demographic character istics of the  research g roup are sh own in Tab le 1, Appen dix B,  

Deliverable #124, with specific results of t he baseline and post intervention comparisons fo r 
weight, waist circumference and BMI for both the research and the total group inclu ding all 
primary care practices (n=46) shown in Table 2, Appendix B, Deliverable #124.  A significant 
decrease in weight (-9.3 pounds, -4.3%, p<0.0001), waist circumference (-1.4 inches, -3.2%, 
P<0.0001) and BMI (-1.7 kg/m2, -4.4%, p=<0.0001) was noted over all.  

• Weight loss remained significant at  the 6 mont h (-15.1 pounds, -7.4%, p=0.0002) and 12  
month assessment visits (-10.6 pounds, -5.2%, p=0.001), as did BMI, waist circumference, 
LDL cholesterol, and systolic blo od pressur e.  Total cholesterol r emained significantly 
decreased at the 6 month assessment and margina lly decreased at the 12 month 
assessment.  In additio n, a significant decreas e in diastolic blood pre ssure from baseline  
was noted at 6 months and 12 months and a significant increase in HDL cholesterol was 
noted between baseline and the 12 month assessment visit.  Results ar e shown in Table 3,  
Appendix B, Deliverable #124. 
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Goal 1. 4:  Devel op Cent ers wit h re sources for nutrition, e xercise, DS ME, 
and Access to Specialty Services for Minority-Urban and Rural Populations  
 
The process for developing centers with resources for nutr ition, exercise, DSME, and access to 
specialty se rvices for minority-urban and rural populatio ns was mu ltifaceted a nd spanned 
across multiple years.  Efforts were primarily to  establish local capacit y and infrastructure to 
facilitate ce nters of diabetes edu cation and  treatment within the designated populations.  
Specifically, necessary infrastructure improvements were coordinated at each site , urban and 
rural, as well as the following services being offered: 
 
• DSME classes 
• Modified DPP (mDPP) 
• Healthy Lifestyle Program 
• Diabetes Support Group 
• Gestational Diabetes Care 
• One-on-One Diabetes Education 
• Community Outreach and Public Awareness 
 
Details pertaining to each sub-goal can be read respective the bulleted Appendix: 
 
Goal 1.4.1: Identify p eople with metabolic syndrom e through co mmunity screenings in  
accessible sites 
 
• Appendix E, Deliverable # 214 Evaluation Process and Measuring Tools 
• Appendix F, Deliverable # 215 Evaluation Process and Measuring Tools 

 
Goal 1.4.2:  Assure access in the community to DSME and Develop diabetes data repository for 
evaluation (rural) or DSMT program implementation 
 
• Appendix G, Deliverable #199 Final Report to  Include Training and Advertising Materials 

Produced  
 
Goal 1.4.3:  Develop Diabetes Data Repository for Evaluation (rural) or DSMT progra m 
implementation 
 
• Appendix H, Deliverable # 216 Final Report on Data Repository 

 
Goal 1.4.4:  Determine the demographic characteristics of those people in the community wh o 
are screene d for m etabolic syndrome and of those people in the  co mmunity with m etabolic 
syndrome, who participate in the intensive lif estyle progra m, and to e xamine the relationship 
with class participation 
 
• Appendix I, Deliverable # 89 Diabetes and Cardiovascu lar Risk Reduction Progra m for an  

Underserved Community; including two power point presentations: 
o Deliverable #86 Translating the DPP in an Urban Underserved Community: Long 

Term Sustainability of Positive Clinical Outcomes 
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o Deliverable #87 Prevention of Diab etes and Cardiovascu lar Disease in Urban 
Underserved Community 

. 
Goal 1.4.5:  Determ ine if community members with metabolic syndrome will lose at l east 7% of 
their body weight in 12 weeks and maintain it for at least six m onths and maintain that weigh t 
loss for up to one year 
 
• Appendix I, Deliverable # 89 Diabetes and Cardiovascu lar Risk Reduction Progra m for an  

Underserved Community; including two power point presentations: 
o Deliverable #86 Translating the DPP in an Urban Underserved Community: Long 

Term Sustainability of Positive Clinical Outcomes 
o Deliverable #87 Prevention of Diab etes and Cardiovascu lar Disease in Urban 

Underserved Community 
 
Goal 1.4.6: Determ ine if the community m embers with metabolic synd rome will decrease at 
least one of their metabolic syndrome parameters in six months and will susta in those changes 
for up to a one year post-completion of the initial six month period 
 
• Appendix I, Deliverable # 89 Diabetes and Cardiovascu lar Risk Reduction Progra m for an  

Underserved Community; including two power point presentations: 
o Deliverable #86 Translating the DPP in an Urban Underserved Community: Long 

Term Sustainability of Positive Clinical Outcomes 
o Deliverable #87 Prevention of Diab etes and Cardiovascu lar Disease in Urban 

Underserved Community 
 
Goal 1.4.7:  Determine if the community members with metabolic syndrome who were unable to 
decrease at least one of their metabolic syndrome parameters after completion of the six month 
Intensive Lifestyle Balance demonstrates a positive change  post-six months and/or up to one  
year post-completion of the Intensive Lifestyle Balance program 
 
• Appendix I, Deliverable # 89 Diabetes and Cardiovascu lar Risk Reduction Progra m for an  

Underserved Community; including two power point presentations: 
o Deliverable #86 Translating the DPP in an Urban Underserved Community: Long 

Term Sustainability of Positive Clinical Outcomes 
o Deliverable #87 Prevention of Diab etes and Cardiovascu lar Disease in Urban 

Underserved Community 
 
Research Accomplishments 
 
Recruitment 
• The targeted community is an underserved, lo w income communit y made up of eleven non-

homogenous neighborh oods. In tot al, 24% an d 76% participating in t he intervention were 
African-American and Caucasian, respectively. 

• 75% participating are part of households with a family inco me under $ 50,000 and of those,  
half have an income less than $20,000 (poverty level). 

• The majority of particip ant had le ss than a  college educat ion, but 99 % had at least a h igh 
school education with many noting that they had some education or train ing after high school. 
Almost 75% of the participants had a family member with diabetes, a fact that the participants 
stated as their reason for joining the intervention. 
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• BMI of  25 or greater a nd the presence of three of the fi ve risk para meters for Metabolic 
Syndrome were the minimal inclusion criteria with a mean BMI of the 36.2 for participants. 

• Abdominal obesity wa s the most  commonly seen Met abolic Syndrome risk factor in 
participants with low HDL cholesterol seen second most often. Diagnosed hypertension or an 
elevated systolic or d iastolic read ing at the scr eening was seen in 68 % of the participants. 
Half had elevated triglycerides and 43% had elevated glucose. 

 
Clinical Outcomes 
 
• 28% of participants met a weight loss goal of 7 % within a 12 week intervention and 50% of 

those participants were able to sustain that weight loss at their last follow up visit. 
• 50% of par ticipants lost at least  5 % of their starting weight with 66 % of those  people 

sustaining the weight loss over time 
• 75% of the participants lost at least 3% of their starting weight at 3 months with 58% of them 

sustaining that weight loss at last follow up visit.  
• 47% of part icipants reduced at lea st one metabolic syndrome risk par ameter after the 12 

week intervention and 70% were able to sustain that improvement. 
• 22% reduced at least t wo Metabolic Syndrome  risk parameters at thre e months with more  

than half sustaining that reduction at last follow up visit.  
• Demographic measures – gender, r ace, age, in come and education – did not diffe r among 

those participants with positive clinical outcomes compared to those without. 
• Class attendance was not a factor. Mean class attendance was 9.2 classes out of 12. 

Goal 1.5:   Develop and Im plement a Diab etes an d Card iovascular Risk 
Screening and Prevention Program at 59 MDW in San Antonio, TX 

Goal 1. 6:  Modify , Deli ver, and Im plement a Group Lif estyle Intervention 
Program (GLI) at 59 MDW for High-Ri sk and Pr e-Diabetic Military Members 
or Other MHS Eligible Patients, Based on the Diabetes Prevention Program 
(DPP) 
 
As describe d in deliver able # 230  (Appendix J), Final Re port on the  Im plementation of the  
Diabetes Project , the in cidence of T2D in military personnel is similar to that of t he civilia n 
population ( 1.9 vs 1.6 cases per 1 ,000 persons per year) despite having weight and fitness 
standards in place (61).  Further,  heavy de mands of e ver-changing schedule s and stress 
impose by t ours of dut y in extre mely remote locations, p resent the potential for  decreased 
participation in healthy lifestyle practices. 
 
These circumstances lend themselves to an op timum venue in studying  the effect iveness of a 
mDPP to reduce the risk (as measu red by components of the metabolic syndrome) of diabete s 
and cardiovascular disease in an Air Force population. 
 
Challenges and Project Delays 
Numerous unanticipated challenges with Institutional Review Board (IRB), as well as challenges 
with recruitment caused delays in the actual implementation of this pro ject with implication tha t 
affected de livery.  As such, eff orts focu sed t o coordinat e and finalize methodology, target 
population, and criteria with the intent to complete study efforts with follow-on funding. 
 
Research Accomplishments 
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Methods Determination 
• mDPP will be facilitate d at WHMC, San Antonito, Texas using metabolic synd rome to  

determine p atient eligibility due to p racticality wi thin commu nity setting (62, 63, 64).  The 
following risk factors will be measured for the respective population: 

o Abdominal obesity 
o Fasting triglycerides 
o Low levels of high density lipoprotein (HDL) cholesterol 
o Elevated blood pressure 
o Elevated fasting glucose 
o High body mass index (BMI) 

• This method was use d in the mDPP imple mented in the UMPC North urban primary 
prevention project.  Parameters of the MetS include: Abdominal obesit y; fasting  
triglycerides, low levels of High Density Lipoprotein (HDL) cholester ol; elevated blood 
pressure; elevated fasting glucose and high Body Mass Index (BMI).  

 
Study Population 
 
The study population will include individuals satisfying the following criteria: 
• Retired members of the US military and their adult depen dents as well as adult dependents 

of active duty US military members for MetS risk factors: 
o Abdominal obesity (waist circumference > 102 cm in males or > 88 cm in females) 
o Fasting triglycerides > 150 mg/dL 
o Low high density lipopro tein (HDL) cholesterol <  40 mg/dL f or men and < 50 mg/dL  

for women 
o Blood pressure > 130/85 
o Elevated fasting glucose > 100 mg/dL < 126 mg/dL 

• Those who have a body mass inde x (BMI) of > 25kg/m² an d who test positive for three of 
five MetS ri sk factors will be eli gible for a GLB program directed at co ntrolling weight and 
improving physical activity levels.   Risk factors for MetS include: 

 
Clinical Outcomes 
 
Clinical endpoint is to  increase the  proportion of subjects who improve the para meters of th e 
metabolic syndrome and/or meet one of the following clinical outcome goals: 
 
• 50% of people completing at least 80% of the curriculum exhibit a weig ht loss of 7% of their 

body weight in six months, or 
• Blood pressure < 130/85, or 
• Waist Circumference < 102 cm in males or <88cm in females, or 
• Fasting triglycerides <150 mg/dL, or  
• Fasting blood sugar < 100 mg/dL, or 
• HDL cholesterol greater than or equal to 40 mg/ dL for males or greater than or equal to 50  

mg/dL for women. 
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FY 04 and 05 Diabetes Final Report 
 

Project 1:   List of Appendices 
 
• Appendix B, Deliverable #124, Screening, Training, Education and Prevention Service of the 

University of Pittsburgh:  Final Screening and Chart Review Report 
• Appendix C, Deliverable #96, DPP and the Real World: Translating the Diabetes Prevention 

Program Lifestyle Intervention to Primary Care Practice 
• Appendix D, deliverable #230, Final Report on the Implementation of STEP UP at Additional 

Primary Care Practices 
• Appendix E, Deliverable #214, Evaluation Process and Measuring Tools 
• Appendix F, Deliverable #215, Evaluation Process and Measuring Tools 
• Appendix G, Deliverable #199, Final Report to  Include Tra ining and A dvertising Materials 

Produced  
• Appendix H, Deliverable #216, Final Report on Data Repository 
• Appendix I, Deliverable #89.  Diabetes and Cardiovascu lar Risk Reduction Program for an  

Underserved Community; including two power point presentations: 
o Deliverable #86, Translating the  DPP in an Urban Underserved C ommunity: 

Long Term Sustainability of Positive Clinical Outcomes 
o Deliverable #87, Prevention of Diabetes and Cardiovascu lar Disease in Urban  

Underserved Community 
• Appendix J, Deliverable # 230, Final Report on the Implementation of the Diabetes Project, 
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Project 2: Diabetes Self-Management Education (DSME) 
 
PREPARED BY: 
Barbara E. Barnes, MD 
Linda Siminerio, PhD 
Megan G. Marks, PhD 
 
This project  was designed to develop a Diabetes Self-Managemen t Education program t o 
improve access, reach, and sustainability for DSME.  
 
UPMC worked with primary care practices to  integrate DSME into the office setting.  In  
partnership with the AADE, the National Diabetes Education Outcome  System (NDEOS) which 
provides tools to support the educator in facilitati ng data collection promoting patient knowledge 
and behavi or change and reporting tools to achieve ADA recognition was de ployed and  
evaluated.  These tools were implemented and tested in  five education programs and are  
available th rough three  technological mediums: web-based, touch screen and  telephonic.  
Follow-on efforts have been to widely disseminate and evaluate in rural, underserved PA 
communities, as well as establish a sustainable DSME program at 59 MDW. 
 
The project goals are as follows: 
 

2.1 Implement and Evaluate a Theo ry-Based Self-Management Education Computer Based 
Touch-Screen Program Based on the American Association of Diabetes Educators 
(AADE) Na tional Diabetes Outcome Stud y (NDEOS) Program in Diverse Practice 
Settings 

2.2 Deploy an Education Intervention into Primary Care Practices and Community Settings. 
2.3 Establish Sustainable, Cost-Effective DSME Programs for Diverse Practice Settings and 

Communities. 
2.4 Establish Sustainable Diabetes Education Programs for 59 MDW 

 
This report serves as a final summary of Project 2 research accomplishments. 

Goal 2.1:   Implement and Evaluate  a Theory -Based Self-Managem ent 
Education Computer Based Touch-Screen Program Based on the American 
Association of  Di abetes Educat ors (AADE) National Diabetes Ou tcome 
Study (NDEOS) Program in Diverse Practice Settings 
 
The NDEOS system consists of several components which can be used to validate the value of 
the system by demonstrating its ability to track the delivery and impact of diabetes interventions. 
The patient  tool (DSMART) trac ks patien t self-care b ehavior (as well as p atient leve l 
determinants of behavior such a s intention s to change,  barriers to  change a nd outcome 
efficacy) over time and the educato r tool (DET) tracks the delivery of services and a number of 
clinical parameters (including levels of glycem ia, cholesterol, blood pressure, and weight) ove r 
time. The Diabetes Self -Management Assessment Report Tool (D-SMART ), an in strument 
within the AADE 7 Self-Care Behaviors, was de signed to assist diab etes educators to assess,  
facilitate an d track beh avior chang e in the  pro vision of d iabetes se lf-management education  
(DSME). D-SMART wa s integrated into compu ter and telephonic systems at four University of 
Pittsburgh Medical Center DSME programs. The University of Pittsburgh Diabetes Institut e 
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(UPDI) rese arch team performed all of the analyses for the study. Process evaluation was 
conducted at the programs among 242 patients with diabetes using the system.  
 
Additional a nalyses was also conducted to ch aracterize p atients’ self-identified an d mutually-
identified or  agreed upon (working with diabe tes educato rs) behavior change g oals and  
examine the diabetes educators’ response to these goals during the p rovision of d iabetes self-
management education .  Data from patients and their d iabetes educators were obta ined from 
the D-SMART and D-ET. Nine hun dred fifty-four i ndividuals with diabetes (type 1 and type 2) 
using the D-SMART were evaluated.  
 
Research Accomplishments:  

• Seventy-six percent reported completing the D-SMART at home, in one attempt (87%) 
via the internet (57%).  

• On average , patients completed the asse ssment in 29  minutes on  the interne t, 42  
minutes on the telephonic system, and 25 min utes using a touch screen. Sevent y five  
percent felt the questions were easy to understand, and only 22% needed assistance. 

• Moreover, 7 5% felt that the D-SMART helped them to thin k about their diabetes, and 
67% said that it gave the diabetes educator good information about themselves and their 
diabetes.  

• Overall, the D-SMART  was easily completed at home in one attempt, content was 
understandable, patients were generally satisfied  with the wo rding of the questions a nd 
the selection of answers, and ease of use.  

• Computer-based and telephonic D-SMARTs app ear to be feasible assessment methods 
for diabetes educators. 

• Individuals with diabetes using the  D-SMART self-identified Healthy Eating=74% and  
Activity=54% most commonly as behavior change goals.  

• From that sample, 527 patients ide ntified goals that were mutually identified or ag reed 
upon with their diabetes educator: Healthy Eating =94%, Activity=59%, Risk 
reduction=19%, Coping=18%, Monitoring=49%, Problem-solving=18%, and 
Medications=26%.   

• Educators a ddressed th ese goals in the follow ing proportions:  Health y Eating=98%,  
Activity=90%, Risk reduction =80%, Coping=48%, Monitoring=94%, Problem-
solving=72%, and Medications=75%.  

• These data demonstrate that the most common behavior change goals identifie d by 
patients ( self-identified or mutually-identified) were Healthy Eating and Activity; and 
diabetes educators addressed these behaviors the majority of the time.   

• The behavior change goal least addressed by patients and educators alike was Coping.  
• Mutually-identified goals among educators and patients may improve targ eted 

appropriate educational strategies to support patients in meeting these goals.   
• Coping strategies and goal setting to address coping may need further attention.  
• These results demonstrate the feasib ility of using the NDEOS system fo r data collection 

and tracking of patient behavior goals 

Goal 2.2:   Depl oy an Education I ntervention into Primary Care Practices 
and Community Settings 
 
As described in delivera ble # 34 (A ppendix K), Final Report on Deployment , this st udy utilized 
an alternat e care delivery syste m focusing  on self-m anagement education  strategies to  
effectively deploy a comprehensive self-management education program.  Individuals at risk for  



FY04/05 Final Report Diabetes Prevention and Treatment Programs for Western PA 
 

Cooperative Agreement W81XWH-04-2-0030 Final Report  43 
 

diabetes or  diagnosed  with diabet es are larg ely responsible for the  lifestyle de cisions that  
directly affect their hea lth outcomes.  To assist individuals to make appropriate  decision s 
regarding their food choices, activity changes, medication adherence and adjustment, education 
is critical in laying the foundation. 
 
DSME is a n important part of car e and there  is a body of evidence  to support it.  Althoug h 
national standards serve as a too l for benchmarking and the ADA recognition program provides 
a framework for programs and the Medicare and  State rules support reimbursement for DSME, 
reality dictates that not enough people received adequate education due to cost cutting efforts. 
 
In response to these challenges, U PMC looked to innovative and creative methods to increase 
reach and access while  establishing methods t o sustain pr ograms.  Such an approach lends 
itself to the Chronic Care Model that focuses on a more informed activated patient and prepared 
proactive practice team.  Specifically, the provisions of DSME included: 
 

• community resources and policies, such as partnerships with local community hospitals 
and centers 

• health syst ems that a re responsible for providing quality services and est ablishing 
policies 

• self-management support that is facilitated through DSME  
• delivery system redesign - using a planned team approach  
• decision support that  includes promoting care and education that is evidence-based 
• clinical information systems, that assure ready access to key data  

 
Overall objectives were to demonstrate the valu e of DSME by showing improvements in A1C 
levels for the health of their patients, financial sustainability, and increased access by expanding 
the number of programs and reach to primary care practitioners. 
 
Research Accomplishments 
 

• All elements of the C CM were u sed to expand and su pport DSME at UPMC with 
administrative support from the following ar eas: finance, information systems, and  
academic and community medicine physician practices. 

• Upon expa nsion to communities and practices external to UPMC, the pro ject 
coordinated communications to edu cate external parties w ith the DSME program and 
the most timely and relevant clinical information.  This initiative is known as the 
Pittsburgh Regional Initiative for Diabetes Education (PRIDE) 

• A central data repository, Medical Archival Retrieval System (MARS), was a n 
informational resource t o identify st udy patient population, as well as a system to track 
reimbursement and metabolic out comes for 8 UPMC hospital programs and 4 prim ary 
care practices. 

• System-wide seminars were designed with obje ctives that h elped educators meet ADA 
and CDE requirements 

• UPMC utilized the above referenced data to establish a co ordinating center and submit  
application f or a system-wide ADA recognition; sites incre ased from 3 to 21 affo rding 
increased access to quality and consistent pro grams and opportunity to bill for ser vices 
at diverse sites: hospital, adult and pediatric, government, and primary care. 

• An annual plan and continuous quality improvement(s) (CQI) were established to assure 
effectiveness of educator ability, as well as track charging and reimbursement for DSME 
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Goal 2.3:  Establish Sustainable, Cost-Effective Education Programs for 
Diverse Practice Settings and Communities 
 
As describe d Appendix L, Deploying the Chronic Care Model to I mplement a nd Sustain  
diabetes Se lf-management Training  Progra ms, efforts focu sed to ident ify process issues that 
should be considered when implementing DSME progr ams, as described immediately above, in 
primary care settings and provide helpful in formation about the billing and revenue issue s 
associated with such an education program.   
 
Historically, management of diab etes has b een viewed primarily as the responsibility of  
providers, and very rec ently has b ecome more patient centric with team approac hes to care.   
Patient-centered, multidisciplinary teams that most often  include a d iabetes educator now must 
be charged with understanding the process requirements for sustainability, as well as instituting 
such processes. 
 
Individual versus group visits 

• Individualized DSME is supported under certain conditions by the Centers for Medi care 
and Medicaid Services regulations 

• Group education for DSME is the preferred method of delivery, yet most primary practice 
settings do not have adequate space to hold  group classes and pract ice must consider  
HIPAA privacy requirements for each participant 

• Space and privacy concerns addressed by scheduling group classes during hours when 
there were no patients in the waiting rooms.  Commu nity rooms,  senior cen ters, 
churches, and libraries are other potential ideal locations for DSME.  

Record keeping 
• Medical record access and record keeping are  important factors to address at the onset 

of a primary care DSME program.  
• Policies for charting and accessing health records must be known and understood. 
• Communication with the provider i s essential f or the diabetes educato r to organize an 

approach to each patie nt’s educational plan a nd must address all in formational system 
gaps (e.g. delayed record due to dictation) 

Scheduling 
• The office manager or scheduler  is often  t he initia l contact to a rrange a DSME 

appointment in a primary care site and is often  done electronically, yet can be don e via 
an appoint ment book.  The sche duler/manager must be kept abrea st of sched uling 
changes an d times that  must be b uilt into  the  schedule  t emplate for documentation, 
lunch, or meetings. 

• Initial visit s with an educator are scheduled  for 90 min utes.  Return visits take 45 
minutes.  All attempts are made to stay close t o scheduled visit times t o prevent acute 
patient prob lems associated with d elayed meal  or medication administr ation times.   At  
the end of a DSME visit, the patient and educator discuss when the patient will return for 
further DSME, if warranted.  Most p atients choose to return  for 2–4 visits per year.  A  
few patients wish to return monthly or on some type of ongoing schedule for behavioral 
support, although these services may not be covered by the health insurer.  
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Billing 
• Infrastructure to support appropriate billing requires the engagement of clinical providers 

and multiple ancillary administrative depar tments: finance, compliance, medical 
management, enrollment, codin g/charge processing, complian ce, legal,  and 
representatives from third-party payors. 

o Challenges noted while  coordinatin g processe s were contractual rela tions to  
facilitate pa yment, capitation, personnel  reimbursement, and third-par ty payor 
authorization  

• Specific att ention must be to DSME codi ng systems. Coding of DSME services is 
identified by CMS as G0108 (individual DSME) or G0109 (group DSME). 

o Primary pra ctice sites often provide services to me mbers representin g man y 
different insurance plans.  Not a ll insurers recognize the “G” codes.  Efforts must 
be coordina ted to interf ace above named codes with tho se recogn ized by an  
entity’s internal billing software, as well as the third-party payor’s software.  

Goal 2.4:  Establish Sustainable Diabetes Education Programs for 59 MDW 
 
As described in deliverable # 218-221 (Appendix N), Final Report on the Implementation and 
evaluation of the AADE Outco mes Tool at 59  MDW ,  syste ms capable of defining, measuring, 
and collect ing relevant data on education ou tcomes that specifica lly include elements o f 
behavior change are yet unavailable to DSME program s and facilitator s.  Initial collaborations 
with the American Association of  Diabetes Educators (AADE) ha ve been burdened with 
challenge and only now yield an ed ucational Outcome System that will be available to PRIDE 
and WHMC under a 10 year license agreement. 
 
AADE Outcome System Project Challenges 
As has been reported in a series of  program communications to US AF SGR, effort s to execute 
a reasonable agreement with AADE have not been successful or statisfactory to date.  Although 
efforts prior to this respective project yielded an initial, validated AADE Outcome System, follow-
on studies determined the AADE System to be cumbersome, necessitated an extensive amount 
of time to complete the tool (minimum 20 minutes), and required the addition  of clinical, 
medication managemen t, patient snapshot, patient -provider interface and new lett er manager 
tools. 
 
These process evaluation finding s and user-defined challenges severely limited th e practicality 
of the existing tool and suggested the need for a more robust tool.  AADE agreed to shorten the 
tool (based  on the process evalua tion) and engaged a separate an independent  vendor to  
modify the existing software program. 
 
To date, the revised AADE Outcome System is unavailable.   However, UPMC understands that 
AADE is pursuing the revision of its AADE Outcomes System.  In an agreement between AADE 
and UPMC, the AADE agreed that on completion of the revision, it will be made available to 
PRIDE and WHMC sites under a license for 10 years. 
 
DSME Sustainability at 59 MDW Project Challenges 
 
As discussed previously, DSME i s widely c onsidered to  be an important part of diabetes 
management and national standar ds for DSME administered through the ADA recognition  
program provide a framework for delivery and quality.  As such, Medicare and other third-part y 
payors reimburse for programs when they meet ADA requirements.  Reimbursement is linked to 
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codes, and charges are typically based on Medicare rates. Medicare requires that in order to bill  
for DSME, programs must meet the National Standards for DSME and be  approved through the 
American Diabetes Association Re cognition Program. Education charges are ba sed on Health 
Care Common Procedure Coding System (HCPCS) “G” codes. 
 
In a fiscal e nvironment where healt h care adminis trators are skept ical of services that do not  
generate r evenue, tracking re imbursement in just ifying positio ns is cr itically important.  
Reimbursement is critical in ge nerating op erational re venue to support various clin ical 
programs.  As noted above, UPMC north efforts demonstrated that a DSME program can more 
than cover its co sts w hen appropriate measures assure compliance with ADA certification , 
submittal of charge with appropriate charge code, and payor follow-up.   
 
Although Texas mandates coverage for DSME and UPMC facilitated ADA DSME Recognition 
for 59 MDW , efforts to b ill for such services remain impeded for 59 MDW.  Specifically, billin g 
capacity of Tricare and other government agen cies (e.g. Veteran’s Administration) are limited in 
their billing information systems to allow charges against a Health Care Commo n Procedure  
Coding System (HCPCS) G code for  DSME.  This limitation  is not un like what had been initially 
experienced at UPMC.  Recommendations have been communicated to Lt. Col Nina Watson 
(ret) to explore various information system interfaces that would permit for such billing.   
 
Research Accomplishments 
 
In recognition that an educational system tool i s essentia l to DSME an d elements of behavior 
change also  remain crit ically important, UP MC continued to develop system components and  
review alternatives to improve workflow and comp lete efforts for this project.  S pecifically, 
UPMC de veloped clin ical, medication man agement, patient sna pshot, patient-provider 
interfaces, and new letter manager tools.  Additionally, efforts are currently under way to expand 
on these components and develop a user-friendly comprehensive Educational Outcomes  
System in collaboration with PRIDE, AF SGR, and American Diabetes Association (ADA). 
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FY 04 and 05 Diabetes Final Report 
 

Project 2:   List of Appendices 
 
• Appendix K, Deliverable #34, Final Report on Deployment 
• Appendix L, Deliverable #17, List of Billing Processes for Future Sustainability 
• Appendix N, Deliverable #218-221,  Final Repo rt on the Implem entation and evalu ation o f 

the AADE Outcomes Tool at 59 MDW 
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Project 3: Diabetes Retinopathy 
 
PREPARED BY: 
Barbara E. Barnes, MD 
Linda Siminerio, PhD 
Megan G. Marks, PhD 
 
This project  was intended to improve diabetic eye care through the establish ment of a 
comprehensive retinal screening program that improve s acce ss t o care an d enhance s 
prevention strategies of vision loss.  The key components were to provide the clinical resources, 
appropriate education, and access to an at risk population. 

Goal 3.1:  Design, Implement and Evaluate an Educational Program on the 
Importance of Screening for Diabetic Eye Disease to the Diabetic Patient 
Population and Physicians in Rural Communities 
 
As described in Appendix 0 , Deliverable 209 Final Report Design, Im plement, and Evaluate an  
Educational Program on the I mportance of Screening for Diabetic Eye Disease t o the Diabetic 
Patient Population and Physician s in Rural Co mmunites, a  didactic ed ucational video module  
was develo ped to be shown and integrated into the current workflow of Diabetic Retinopathy 
Screening.  Educational material on eye care, importance of good glycemic control and sources 
of diabetes information were each incorporated  into the video to be vie wed as part of an eye  
screening p rogram.  Two screenin g sites wer e selected  t o pilot the study, Grea t American 
Cookout and Healthy 4 Life, each site drawing from a unique population , rural and likely urban, 
respectively. 
 
Along with the video presentation, t wo questionnaires were administered pre and post-viewing 
to determine where individuals received their diabetes information: 
 

• 7-item assessment questionnaire identifying barriers in obta ining quality eye care ( The 
Diabetes Eye Education Barrier Assessment) 

• 10 questions adapted from a standardized questionnaire available from the National Eye 
Institute (Diabetes Eye Education Eye-Q Assessment) 

 
Research Accomplishments 
 

• Barriers associated with  lack of retinal screenin g did not appear to be associated with 
patient’s report of challenges in receiving quality eye care or locating a provider 

• Patient’s re port lack of  support a nd fear of learning as barriers to  seeking  re tinal 
imaging, as well as cost 

• Majority of patients recognized tha t good glyc emia preve nts complications and that  
diabetic eye disease can be prevented.   

• > 25% of the patients te sted had not had an eye exam in t he past year and almost half  
didn’t know their A1C level 

• Pre- and post-eye education survey de monstrated a n eye educational pr ogram 
contributes to the improvement in participant’s u nderstanding of the concepts of diabetic 
retinopathy, the import ance of glucose contro l, and the overall self-managemen t of 
diabetes among people with diabetes. 
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• Results demonstrated that viewing the educational video improved understanding of the 
cause of retinopathy, value of diabetes educators, and the use of laser surgery to halt 
the progression of diabetic retinopathy. 

Goal 3.2:  Develop a Solution for the Photography, Storing, and Tracking of 
Eye Images for Diabetes Patients in Outlying Communities 
 
As describ ed in App endix P , Deliverable  2 10 Final R eport Develop a Solution for the 
Photography, Storing,  and Tracking of Eye I mages for Diabetes Patients in Outlyin g 
Communities, a remote system was developed and deployed to detect visio n threatenin g 
diabetic retinopathy, as well as the  establishm ent of reco mmendations for the re ferral to an 
ophthalmologist for treatment.  Specifically, this study investigated a comprehensive educational 
outreach pr ogram to b oth patients and primary care phys icians and its respectiv e impact on  
screening r ates for dia betic retino pathy in a target population.  Additionally, awareness was 
enhanced t hrough edu cating the  t arget population as to the importance of screening eye  
examinations among the diabetic population, and access improved via employing digital fundus 
photography in convenient locat ions, in con junction wit h Tele-Medicine.  La stly, “Laser 
treatment was recommended to those individuals with threshold disease. 
 

• Patients with a diagnosis of Diabet es Mellitus,  for diabetic retinopathy were screened  
using the Topcon Non-Mydriatic Fundus Camera.   

• The clin ical study was p erformed in three different settings.  There were  two locat ions 
within the complex of  the University of Pittsburgh Medical Center and a third setting for 
the photo-screening of diabetic retinopathy held in a numb er of “health fairs” that were  
performed in various communit y locations (Co mmunity He alth Fairs o r CHF).  These  
community events took place in a  variety of location s including ho spitals, picn ics, 
churches, and a synagogue.  

• Maximum of three, 45-degree images were acq uired for each eye.  Fe wer images were 
acquired if the image(s) were felt to be of acceptable quality.  At the completion of each 
patient, the  images we re uploaded  to a  server for arch ival purpose s.  The  soft ware 
developed for this purp ose was ba sed on a St entor-like P ACS (picture archiving and 
communication system).  After archived in PAC S, images are available for interpret ation 
and grading. 

• In the community screening events, the camera and computer were transported t o the 
site with a van.  

 
Research Accomplishments 

• A program to study diabetic retinopathy screening using a non-mydriatic fundus camera, 
transmission of the im ages over the internet,  using a  Stentor-like P ACS syste m for 
image archival, and a novel protocol for inte rpreting the images was implemented in tw o 
different out-patient, hospital-based  practices, the General Internal  Medicine  Clinic and 
in the Center for Diabetes and Endocrinology, UPMC- Presbyterian Hospital. 

• Community diabetic retinopathy photo-screening  events were held at  a variety of health 
fairs in th is region, usin g a mobile unit.  This program showed that 83 to 91% of  the 
images were of adequate quality to grade.  Furthermore, 1-2% of the individuals in this 
study were found to  h ave a level of disease  that was considered p otentially vision  
threatening, and were a dvised to seek eye care  within a pe riod of 6 we eks.  As noted 
above, the “Recommen dations” for follow-up eye care can be correlated to the lev el or 
stage of d iabetic ret inopathy.  One might h ypothesize that more advanced disease  
would be identified in t he subspecialty Center for Diabetes and Endocrinology clinic 
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where patients with co mplex management issues are tr eated.  On the other hand, 
perhaps there ma y be less retinop athy in patients with improved  diabetic contr ol as 
provided by the subspe cialists.  Re sults also suggest that people with diabetes ar e not 
receiving annual eye exams despite recommendations. 

• It is genera lly accepted  that appro ximately 50% of diabet ics re ceive routine, yearly 
screening eye exams for diabetes, and these numbers are basically confirmatory. 

Goal 3.3:  Design, Implement and Evaluate a Telemedicine Pilot Project 
Using a Mobile Screening for Detection and Treatment of Diabetic Eye 
Disease 
As described in Appendix Q, Deliverable 126 Final Report Design, Implement, and Evaluate a 
Telemedicine Pilot Project Using a Mobile Screening for Detection and Treatment of Diabetic 
Eye Disease 

Goal 3.4:  Continuation of Retinal Screening with Digital Fundus Cameras 
 
As describe d in Appendix R, Deliverable 231 Copy of image collection process , a workable 
image collection process was developed to enable timely and accurate reading of retinal images 
by a medically trained ophthalmologist.  Pre-defined image collection processes were translated 
into workable collection processes for clinic(s) located in the San Anto nio area participating in 
this retinal imaging study. 
 
Research Accomplishments 
 

• The processes used to transmit and store images to the WHMC reading center to date 
have been dictated by connectivity limitations.   Specifically, images a re taken via the  
Topcon camera, stored on a dedicated CPU directly supporting the Topcon camera, and  
subsequently copied to a portable medium (e.g. CD, key drive, etc.). 

• The images stored on the portable medium are then transferred to another computer 
networked at WHMC for reading  and permanent stora ge.  Upon transfer to  the  
networked computer, the portable medium is securely stored. 

• Similarly, images collected at K elly Clinic  are immediately stored  to the  local CPU 
supporting the Topcon  camera, t ransferred to a CD and hand carried by the  
ophthalmology technician at the close of each work day.   

• Each set of images is reviewed by t he Dr. Waller that yields the respective follow-up for 
each patient.  Potential follow-up includes:  

 
(1) Patient follow-up communicating th at there is no additiona l need to vi sit specia list and 

request for follow-on appointment and retinal image within one year 
(2) Patient follow-up communicating re quest to visit specia list whereby visits are prior itized 

per retinal image findings.          
 
Goal 3.5:  Develop Educational Activities 
 
As described in Appendix S, Deliverable 232 Develop Educational Activities, providers, patients, 
and the patients’ families were educated with respect to the importance of monitoring patients at 
risk for diab etic retinop athy via ap plication of a two-tiered approach and using multi-faceted 
media. 
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Wilford Hall Medical Ce nter’s (WHMC) ophthalmologist, Stephen Waller MD, worked with the  
UPMC and University of Pittsburgh, and participated with Joslin Diabete s Center to establish a 
comprehensive knowledge base an d resource dissemination at WHMC Reading Center.  He  
established the educational program by coordinating an infrastructure for provider education, as 
well as, patient education. 
 
Provider ed ucational ef forts were concentrated in spring and summer 2006 an d continued  
locally via Dr. Waller ser ving as the lead educat or.  Provider education focuses on information 
dissemination, and part icipation in  clin ical do main specif ic summits.   Patient educational 
activities involve communicating with the patie nt at the t ime of their initia l visit,  as well as,  
providing ready access to informational hand- outs.  Specifically, the pro viders, both 
ophthalmologist and ophthalmic technician, educate the pat ient and their respective families on 
the importance of screening, as well as the following salient points: 
 

• Diabetes is the #1 cause of blindness in American adults of working age 
• Diabetic retinopathy is directly related to blood glucose 
• Hemoglobin A1c having a value of < 7 is safe and is the KEY to maintaining one’s sight 

for a person at risk 
• Nearly every patient ha s the ab ility to maintain  their A1c at a level o f < 7 with  t he 

appropriate actions: 
o Being co mpliant with medical recomme ndations a nd pharmaceutical 

prescriptions 
o Losing weight as deemed necessary 
o Exercising 30 minutes daily, five times a week 

 
Additionally, each patient and his/her family can actively consult with the ophthalmologist to gain 
a better understanding  of the reti nal screening process,  frequency, and diagnostic capacity.   
Individuals can also use  these discussions to learn more of  other eye d isease states, such as,  
glaucoma, macular degeneration, etc.  
 
Research Accomplishments 
 

• The educational efforts,  both provi der and pat ient, have b een successful in patie nt’s 
actively engaged and willing to participate in the retinal screening program at WHMC. 

• Improved a ccess and screening has enabled the ophthalmologist to focus on patient s 
with disease and defer a large majority of patients presenting with normal readings to the 
annual retinal screening program, thereby increasing efficiency for specialist physician in 
the military, as well as, permit for a larger through put that may ultimately screen patients 
otherwise not interested and potentially at an unknown risk of clinical eye disease.  
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FY 04 and 05 Diabetes Final Report 

Project 3:   List of Appendices 
 
• Appendix 0, Deliverable #209, Final Report Design, I mplement, and Evalua te an  

Educational Progra m o n the Im portance of S creening for  Diabetic E ye Disease  to the 
Diabetic Patient Population and Physicians in Rural Communites 

• Appendix P, Deliverable #210, Final Report Develop a Solution for  the Photography, 
Storing, and Tracking of Eye Images for Diabetes Patients in Outlying Communities 

• Appendix Q, Deliverable #126, Final Repo rt Design,  I mplement, and Eva luate a  
Telemedicine Pilot Project Using a Mobile Screening fo r Detection  and Treat ment o f 
Diabetic Eye Disease 

• Appendix R, Deliverable #231,  Final Report Develop a Solution for  the Photography, 
Storing, and Tracking of Eye Images for Diabetes Patients in Outlying Communities 

•  Appendix S, Deliverable # 232, Develop Educational Activities 
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Project 4: Veteran’s Initiative 
 
PREPARED BY: 
Barbara E. Barnes, MD 
Linda Siminerio, PhD 
Megan G. Marks, PhD 
 
 
Home-based telemedicine is emerging as a t ool for chronic disease management, because it 
enables access to spe cialty care from distant locations, pr ovides automated education and 
feedback, and facilitates patient communication with providers.  Indep endent of our study, such 
a system has been adop ted in the VA Healthcare System nationally to improve management of 
prevalent chronic diseases, including diabetes, for defined high-cost users of the system.   
 
Goal 4.1:  Implement a Telemedicine Project with the Overall Goal to Assess the 
Effectiveness and Acceptability to Veteran Patients of Several Modalities of 
Chronic Disease Management 
 
The DiaTel Study was a two–phase, randomized clinica l trial to evaluate telemonitoring paired  
with real-time medicatio n management for veterans with p oor glycemic control.  The goal o f 
Phase I wa s to evaluate the short-term effectiveness of th e intervention. The goal of Phase II 
was to examine the nature of cont act required to sustain effectiveness of the intervention over 
time.  We report Phase I here; Phase II will be reported separately. 
 
Phase I 

• Evaluated a 6-month Active Care Management intervention for vet erans with poor 
glycemic control that in cluded home telemoni toring (ACM+HT) combined with intensive 
medication management by a Certified Registered Nurse Practitioner (CRNP). 

• The intervention was compared to a  lower intensity Care Coordination (CC) intervention, 
which consisted of monthly telephone contact with a study registered nurse. 

• Secondary analyses examined diff erences bet ween ACM+HT and CC with regard to 
satisfaction with care, quality of life, and behavioral factors associated with adherence to 
the diabetes self-management regimen. 

• Changes in medication manageme nt were descr ibed in bo th treatment arms over the 
course of the intervention. 

• The following process-oriented factors were described for participants randomized to the 
ACM+HT 

o frequency of capillary glucose self-monitoring using home glucose meters 
o frequencies of unacceptably low and high capillary glucose  readings a s defined 

by the home telemonitoring support system, Viterion 100.  
 
Phase II 
 

• Continuation of the DiaTel Study Phase I trial 
• Primary ai m was to assess whether  glycemic, BP, and lipid control at  the end of  an  

additional 6 months of follow-up differed for participants randomized to the four groups 
o ACM+HT-to-Care Coordination plus Home Telemonitoring (CCHT) 
o ACMHT-to- CC 
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o CC-to-C C 
o CC-to-Usual Care (UC) 

• Participants who completed the 6  month visit of DiaTel Phase I were invited to 
participate in Phase II study 

• Participants were consented and re-randomized to subseque nt management group s as 
noted immediately above at the  same or lower intensity as in Phase  I, and followed for 
an additional 6 months 

 
Details pertaining to each sub-goal can be read respective the bulleted Appendix: 
 
Goal 4.1.1: Design, Implement, and Evaluate a  Pilot Diabetes Care Manage ment/Coordination 
Program Uti lizing Nurses (RNs) or Nurse Practitioners (CRNPs) Supported by Appropriate In-
Home Technology (Home Blood Glucose and Blood Pressure (BP) Monitoring Interfaced with a 
Home Messaging Device Capable of Electronic Data Transmission to VA Pittsburgh Healthcar e 
System-Based (VAPHS) Providers via a Secure Network. 
 
• Appendix T, Deliverables #77 and #84 Final report on program 

 
Goal 4.1.2: Establish Pilot Telem edicine Diabetes Consultative Services Based at VAPHS for 
the Altoona and Butler VAMCs and Three VA Community Based Outpatient Clinics (CBOCS) 
 
• Appendix U, Deliverable # 172 Final Report on data analysis 

 
Goal 4.1.3: Follow Veterans with Diabetes Mellitus and Suboptim al Glycemic Control (HBA1C > 
7.5% Who Were Enrolled in a Prospective St udy of Two Interventio ns to Im prove Glycem ic, 
Blood Pressure (BP), and Lipid Control for an Additional Six Months to Determ ine the  
Appropriate Level of Subsequent Management Required to Sustain Improved Glycemic Control 
 
• Appendix V, Deliverable # 173 Final Report and analysis of the study 

 
Research Accomplishments 

Phase I 
Compared to CC, ACM+HT particip ants will ex perience gr eater improvements in HbA1c, BP, 
lipids (total cholesterol, HDL, LDL, and triglycer ides) and w eight.  We defined improvement in  
terms of mean differen ces at 3 an d 6 months as well as differential change over time.  In 
addition, we examined change over time within each treatment arm separately. 
 
Phase II 
• Short-term ACM+HT intervention for a period of  possibly as brief as 3 months, during which 

most improvement was  observed, is an eff ective intervention approach for ach ieving and  
sustaining g lycemic control for at le ast 12 months in veterans who have been una ble to 
achieve HbA1c goals after 12 months or more of standard diabetes care. 

• After initial improvements in glycemia are achieved with ACM+HT, continued prompting and  
education via the home telemedicine device used in this study offered no significan t 
advantage over a monthly phone call from a nurse coordinator. 
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FY 04 and 05 Diabetes Final Report 
 

Project 4:   List of Appendices 
 
• Appendix T, Deliverables #77 and #84, Final report on program 
• Appendix U, Deliverable #172, Final Report on data analysis 
• Appendix V, Deliverable #173, Final Report and analysis of the study 
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Project 5: Inpatient Initiative 
 

PREPARED BY: 
Barbara E. Barnes, MD 
Linda Siminerio, PhD 
Megan G. Marks, PhD 
 
This project primarily focused to de velop and implement a  series o f p rotocols tha t addressed 
specific are as of inpatient gylcemic managemen t.  The protocols wer e evaluated for efficac y 
and safety and inten ded as ge neral guide lines tha t must be a dapted to the specific 
circumstances of hosp itals and institutional providers, physicians and h ealthcare professionals, 
and their patients.  UPMC Diabetes Protocols to date are as follows: 

• Hypoglyce mia 
o Hypoglycemia Treatment Protocol  

• Insulin Pump 
o Continuous Subcutaneous Insulin Pump Order Set 
o Insulin Pump Patient Assessment Form 
o Insulin Pump Log Sheet 
o DPSC Treat ment Guidelines – Hosp ital Management of Patients Admitt ed with  

Continuous Insulin Pumps 
• Diabetes Order Set 

o Adult Diabetes Admission Order Set 
o Insulin Order Form – Physician Order Set 
o Guidelines for Inpatient Diabetes Management 
o Insulin (Subcutaneous): Initiation or Modification Order Set 
o Oral Diabetes Medication: Initiation or Modification Order Set 

• DKA 
o Diabetic Ketoacidosis Order Set  

• IV Insulin Infusion 
o Regular Insulin IV Infusion Protocol: Goal Bl ood Glucose 80-150, Order Set  

(Limited use – through diabetes service only) 
 

• Sliding Scale 
o Regular Humulin Insulin Sliding Scale Physician Order Set 

• Perioperative Order Set 
o Anesthesiology Management 

 IV Insulin Infusion 
 Subcutaneous Insulin Orders 

o Pre-operative Instructions for Patients with Diabetes 
 
Details and specific re search accomplishments pertainin g to each goal are included in the 
previously submitted reports noted below. 
 
Goal 5.1:  Develo p and Im plement a Standardized Appr oach for Improving 
Glycemic Control and Clinical Out comes in Patients Hospitalized w ith a 
Diagnosis of Diabetes or Newly Recognized Hyperglycemia 
 

• Deliverable #8 Copy of efficacy data. 
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Goal 5.2:  Implement Protocol for Peri -Operative Gl ycemic Managem ent of the 
Pateint with Diabetes or Newly Recognized Hyperglycemia 
 

• Deliverables #63, 64, 65, 67, 68, 69, 70 Final report on program. 
• Deliverable #66, Copy of approved protocols. 

 
Goal 5.3:  Introduce and Impl ement Hyperg lycemia Drip Pr otocol w ithin Critical 
Care Unit(s) at 59 MDW Intensify  Implementation and Obtain  Efficacy and Safety 
Data Related to Estbalished Protocols for Inpatient Dia betes Management,  
Including Hypoglycemia Treatment Protocol (HTP), Use of Sliding Scale Regular  
(SSR) Insulin, and Order Set for Management  of Patients Admitted to the  Hospital 
with Diabetic Ketoacidosis (DKA) 
 

• Deliverables #71, 72, and 73 Final report on implantation and data collected. 

Goal 5.4:  Develop a proactive app roach to patients at risk for inpatient 
hypoglycemia and hy perglycemia, includi ng assignment of fasting status to 
patients receiving insulin or oral h ypoglycemic agents, or the initiation of enteral 
and parenteral nutrition or high dose steroi d therapy to patients with and without 
a prior diagnosis of diabetes 
 

• Deliverables #10, 75, and 76 Final report to include education materials developed. 
 
Goal 5.5: Introduce and evaluate a st andardized admission order set that 
encompasses critical aspects of inpatient glycemic management w ith the goal of 
improving caregiver  know ledge across a ll disciplines and decreasin g adverse 
events 
 

• Deliverables #101a-d Copy of Order Set/Guidelines at UPMC-PUH. 
• Deliverable #102 Copy of UPMC-PUH Diabetes Ketoacidosis (DKA) order set/guidelines 
• Deliverable #103 Summary report  of DKA QI project. 
• Deliverable #104 Copy of UPMC-PUH Guidelin es and Algorithm s for Management of 

Hyperglycemia in Patients on High Dose Steroids. 
• Deliverable #105 a, b Summary report of Steroid Project. 
• Deliverable #61 Copy of QI program  that will evaluate ph ysician and nurse knowledge 

and perceived barriers to glycemic control in the hospital. 
• Deliverable #151 Copy of internet learning modules. 
• Deliverable #106 Copy of the PDA version of Inpatient DM Management Guidelines. 

 
Goal 5.6: Improve Patient Safet y by decreasing the frequency of sever e 
hypoglycemia 
 

• Deliverables #107 a, b Final report on the evaluation of frequency of mild, moderate and 
severe hypoglycemia and analysis of related inpatient outcome. 

• Deliverable #152 Final report on th e dissemination of the HTP to UPMC affiliates and 
rural community hospitals. 
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Goal 5.7: Improve Patient Safet y b y decreasing the frequency  and severit y o f 
hyperglycemia. Development of a targeted glycemic management plan (TGMP) for 
high risk patients to improve patient safety b y decreasin g the frequency an d 
severity o f h yperglycemia d efined as  CBG >180 and  severe h yperglycemia 
defined as CBG >300 mg/dl in the hospital setting 
 

• Deliverable #109 Final analysis an d report on  im plementation of a  t argeted glycem ic 
management plan (TGMP) for high risk patients. 

 
Goal 5.8: Improve patient outcomes in cr itical care areas by increasing the use of  
the standardized order set for Continuou s Intravenous Insulin Infusion targeting 
BG of 80-150 mg/d 
 

• Deliverables #111 a, b Summary report of  Inpatient Protocol for Transition from Insulin  
Infusion to Subcutaneous Insulin Injections. 

• Deliverables #112 a-e Final analysis of outcomes in the Medical ICU and other I CU's 
within UPMC PUH of the 80-150 and 80-130 mg/dl IV infusion protocol. 

 
Goal 5.9: Develop and implement a sta ndardized order set for peri-operative 
glycemic management as a means of re ducing peri-operative complications and 
hospital LOS 
 

• Deliverable #114 Final analysis an d report on  per-inopera tive glycemic m anagement, 
evaluation of outcomes and dissemination of protocol to outside facilities. 

 
Goal 5.10: Improve patient safet y and g lycemic control for patients admitted to  
the hospital with an insulin pump 
 

• Deliverables #152 and 155 Final analysis and report on the i mplementation of the 
continuation of the in sulin pum p QI project including su mmary of  outcom es and 
dissemination of protocol to outside facilities. 

 
Goal 5.11: Develop methodologies to assess current dietary  practices as they  
relate to glycemic management of patients with diabetes in the hospital discharge 
 

• Deliverables #152 and 156 Final a nalysis and  report.   D issemination of inform ation 
regarding approaches to inpatient nutrition. 

 
Goal 5.12: Measure the impact of inpa tient gl ycemic management and diabet es 
education on DSM practices and quality of life following hospital discharge 
 

• Deliverable #127 Final report on the i mpact of the unit based diabetes education project 
on patient satisfaction, diabetes self management practices and qualit y of life follo wing 
discharge. 
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Goal 5.13: Improve patient outcomes in  critical care u nits at 59 mdw  b y 
increasing use of the standardized order set for intravenous insulin 
administration that targets a blood glucose of 80-150 mg/d 
 

• Deliverable #127 Final analysis an d report of findings re lated to outp atient m etabolic 
control and frequency of hospitalizations. 

 
Research Accomplishments 
 

• A series of  seven dia betes inpat ient protocols were developed, imp lemented, and 
evaluated for efficacy and safety. 

• Implementation of any one of these  protocols requires extensive inservice educat ional 
sessions with nursing personnel and existence of an inpatient diabetes protocol does not 
guarantee use. 

• Institutions adopting th e protocols noted abo ve must identify and evaluate the best  
means for introducing these protocols into their respective hospital culture. 

• Continual q uality review is recommended to monitor and evaluate the impact of 
protocol(s) on overall glycemic control in the hospital setting. 

• Use of protocols reduces hospital length of stay. 
 

FY 04 and 05 Diabetes Final Report 

Project 5:   List of Appendices 
 
• None included. 
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Project 6: Chronic Care Model 
 

PREPARED BY: 
Barbara E. Barnes, MD 
Linda Siminerio, PhD 
Megan G. Marks, PhD 
 
This effort was to improve provide r processes and patient  outcomes for diabetes care through 
the implementation of the Chronic Care Model. Understanding that instituting system changes to 
incorporate the elements of t he C hronic Care  Model (de cision supp ort, clinical information 
systems, self-management education, and delivery system design), this project  focused to 
accomplish four overarching goals. 
 
The project had four overarching goals: 
 

6.1 Develop and evaluate a web-based patient portal that enables patients with diabetes to 
communicate directly with their physicians electronically and receive diabetes care 
information 

6.2 Interface medical pract ice and co mmunity ef forts to improve diabetes care and 
outcomes 

6.3 Establish a Diabetes Outreach Clinic at WHMC 

This report serves as a final summary of Project 6 research accomplishments. 
 
Goal 6.1: Develop and evaluate  a w eb-based patient porta l that enables patients 
with diabetes to communicate directly  w ith their ph ysicians electronically  and  
receive diabetes care information 
 
 Effective chronic dise ase programs assure pr ovider access to pat ient information and to  
patients for self-management education and team-based care.  Self-ma nagement is recognized 
as a critical component of effective chronic care delivery models. The  portal was de veloped in 
two phases. Phase 1 included the  developme nt of the web-based portal. HealthTrak was 
designed as an interact ive patient p ortal, with a  specif ic focus on diabe tes self-management. 
HealthTrak connects the patient to  the physician office  Electronic Medical Reco rd (EMR) 
through a secure portal and allows the patient to vie w lab oratory resu lts, message with the 
physician of fice, sched ule appointments, receive preventive health reminders (e.g., need to 
measure A1C), and track diabet es related  values, such as blood glucose. Followin g 
implementation of HealthTrak in four primary care practices, several evaluation processes were  
organized.  
 
In Phase 2  based on  fe edback obt ained on H ealthTrak, p roviders an d patients e xpressed a 
need for the portal to be expan ded to include a lifest yle manage ment syste m. A multi-
disciplinary team of researchers hypothesized that an internet-based approach may facilitate the 
translation of an evid ence-based intensive lifestyle cou nseling curr iculum into  the clinica l 
setting, and so adapted the DPP Li festyle Balance Curriculum for online delivery. I n Phase 2, 
the resulta nt program, Virtual Lif estyle Management (VLM), includes a sin gle in-perso n 
orientation session, then  16 weekly and 8 monthly lessons derived from DPP mat erials. Each 
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lesson is a utomated and include s interactive  workbook exercises. The progra m includes a 
variety of behavioral tools su ch as email pro mpts for diet, physical activity and weight se lf-
monitoring, and automated weekly progress re ports. Each participant was assigned a life style 
coach, who regularly reviewed participants’ status, self-monitoring efforts, and workbook entries, 
sends scheduled and a s-needed coaching not es, and mo derates chat sessions.  The program 
incorporates behavioral tools such a s email pro mpts for onl ine self-monitoring of diet, physical 
activity and weight, and automated weekly progr ess repo rts. Support was also provided vi a 
electronic counseling. A before-after pilot study  of program imple mentation, feasibility and 
effectiveness was conducted in an academic general internal medicine practice in Phase 2.  
 
Goal 6.1.1: Create a Patient Portal f or Diabetes Mellitus (DM) management for patients to vi ew 
and annotate their personal health management 
 
Goal 6.1.2: Develop and Implement a technology based delivery of a diabetes self-management 
program, Virtual Lifestyle Management (VLM) 
 

Research Accomplishments (Phase 1) 
Focus grou ps were co nducted to ascertain p atients’ vie ws regardin g HealthTrak’s value t o 
them. While the focus group participants appr eciated feat ures of HealthTrak, the y expressed  
frustration when messages or laboratory tests were not responded to promptly. Fe atures that  
patients found particularly useful included: electr onic reminders about u pcoming appointments, 
online sche duling of ap pointments, and email access to t he health care team. Patients also  
reported a reluctance to assign a value, or willingness to pay for HealthTrak. While men, college 
graduates, and those recently diagnosed with diabetes ap pear to me  more likely to assign a 
monetary value to HealthTrak, these difference s do not rea ch statistical significance. Reasons 
cited for reluctance to assign a monetary val ue included  the fact th at these se rvices (e.g.,  
diabetes nurse educators and telephone calls with practice) are already provided free of charge, 
preference for telephone communication, and potential for the “system” to realize savings as a 
result of improvements (so the system should bear the costs).  
 
The impact of HealthTrak on diabetes related process measures (e.g. , having a diabetic foot  
exam), and  intermediate outcomes (e.g., A1C value) has also been e xamined. Patients who 
participated in HealthTrak achieved more diabe tes related process measures and were more  
likely to be at goals for diabetes related intermediate outcomes. Ho wever, when HealthTrak 
participants changes in achieving these process measures and attaining goal values before and 
after signin g up for He althTrak were compared to a sample of patie nts over the same time  
period who did not sign  up for HealthTrak, ther e was no difference in t he trend. This led to the  
hypothesis that providing passive access to information and reminders is inadequa te to change 
health outcomes and that future work should test more active self-management systems.  
 
Research Accomplishments (Phase 2) 
The VLM was designe d and teste d in Phase  2.  Fifty a dults recru ited from a large UPMC 
General Internal Medicine practice were recruited to part icipate in a pilot study to  evaluate the 
use of VLM. Patients with a BMI > 25 kg/m 2, at least one weight-related cardiovascular risk 
factor and Internet access were eligible if the referring physician felt that  the lifestyle goals were 
safe and medically app ropriate. Program use and change s in weight and blood p ressure were 
assessed. Participants were primarily female (76%), with a n average age of 51.94  (SD 10.82), 
and BMI of 36.43 (SD 6.78).  At 12 months of enrollment, 50% of participants ha d logged in 
within 30 days. On a verage, completers (n=45) lost 4.79 (SD 8.55) kg. Systolic blood pressure  
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dropped 7.33 (SD 11.3 6) mm Hg and diastolic blood pressure chang ed minimall y (+0.44 mm 
Hg; SD 9.27).  
 
The investi gators con clude that a n Internet-b ased lif estyle interventi on may facilitate  the 
incorporation of evidence-based life style interventions into primary care. Pilot data  suggest that  
a wide spectrum of primary care patients can successfully use the program for lifestyle change. 
 
Details and specific re search acco mplishments pertaining  to each of the above  named sub-
goals as well as those listed immediately below ar e included in previously submitted reports a s 
noted. 
 
Goal 6.1.4: Create secured messaging to ena ble patient s to exchange messages with their  
providers about their health care and diabetes management. 
 
Goal 6.1.5: Create toolset that provides disease management tools via patient portal. 
 
Goal 6.1.5: Appropriate education sites and content will be identified with links to slected UPMC 
approved content web sites. 
 

• Deliverables #16, 23, 2 4, 36, and 37 Final Re port on the Diabetes Portal and the  DM 
Patient Portal Outcomes 

 
Goal 6.2: Interface medical practice an d community efforts to improve diabet es 
care and outcomes 
 
Despite agreement wit h guideline s for diabetes management, provi ders often fail to enact  
appropriate care. Patients are often either unaware of, or mistrust, advice about diabetes 
interventions. Even wh en patients agree with care goals, they often lack the knowledge, 
resources, and motivation to ta ke action steps. The UPMC Shadyside Primary Care Institut e 
providers with the faith-based Centers for Healthy Hearts and Souls (CHHS) to develop  
community-based exercise groups, smoking cessation prog rams, and d iabetes support groups 
in order to reduce card iovascular risk in the African  American commu nity. This project ties  
together the medical practice and community programs to improve diabetes care and outcomes. 
It was our h ypothesis that culturally-tailored, co mmunity-based programs for diabetes suppor t 
will improve mastery and outcomes for diabe tic patien ts. Modules t o encourag e smoking 
cessation, exercise init iation, and depression awareness used to enhance actio n steps by 
diabetics, their family and care taker s, and at-risk individuals were designed and implemented.  
We wanted to determine if community-based :  
1. diabetes support groups help pa tients increase mastery and improve markers f or diabetes 
outcomes.  
2. smoking cessatio n programs help people with diabetes to quit smo king and avoid second 
hand smoke.  
3. exercise groups engage patients with diabet es and family me mbers in activities that reduce 
cardiovascular risk and improve quality of life.  
 
Support Group: Each group member is trained to take better care of his own diabet es, that of a 
significant o ther or his own risk st atus. Group Structure: Each group of 15 to 30 individuals  
meets every two  week s at local churches or  community centers. The group is led by the 
Diabetes Nurse and a Lay Ad vocate with the assistan ce of the group's Physicia n. A typical  
meeting includes a spiritual greetin g, introduct ion and testimony of new members , sharing  of 
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action steps and new problems or questions, stretching and snack, topical presentation or video 
vignette, an educational handout and spiritual message.  
 
Data Management: Forms used for the program are linked to an ACCESS data base developed 
and maintained by the Shady Side Primary Care In stitute. Data transcription is p rovided by 
CHHS for s moking cessation, fitness and diabetes programs. Each month grou p facilitator s 
review reports on missing data and needed referrals. Patients are encouraged to engage in a  
partnership with their physicians by the utilizatio n of "My Diabetes Progress Report" form. The  
physicians are asked to provide p atients HbAlc, LDL, HDL, blood pressure and weight, and to  
set desired  goals spe cific to the se categories. There is also a comment section  o n the form 
where physicians can give specific advice.  
 
Fitness and Smoking Cessation program 
The smoking cessation programs are directed by an experienced community-base d registered 
nurse. Each group of 4-8 individ uals meets over  a six week period at local churches or 
community centers. Ea ch group is led by tr ained commu nity facilitat ors using a n American 
Cancer Society-approved methodology. Individuals who  will not a ttend a gr oup receive 
telephone counseling a nd in some case ho me visits for counseling. Subsidized nicotin e 
replacement therapy is available through fundi ng from Tob acco Free Allegheny (TFA), and is 
now provid ed through commercial and state -supPOlied health pla ns. Formal assessme nt 
includes an initial "Readiness Questionnaire" and "Smoking History"; CO monitoring; self-report; 
and attendance. A well-organized f ollow-up program utilizin g phone and mail contacts aims to  
help each person to meet his/her smoking cessation goals.  
Research Accomplishments: 

• CHHS community-based programs have hosted > 15,000 visits in five sites including > 
2000 patients.  

• Forty of forty-seven sedentary support group members have met exercise action steps.  
• Ninety-seven me mbers of the CHHS diabetes support groups now participate in the 

special low-impact CHHS exercise program  
• 292 person s with diab etes or hig h-risk for d iabetes participated in  t he exercise  and  

fitness programs.  
• Among forty participant s with multi-year particip ation, mean HbAlc levels declin ed from 

7.92 to 6.99%, LDL was reduced from 112.5 to 113, and weight reduction 216.9 to 199.5 
lbs.  

• Members ra ted themselves as having made si gnificant changes in a ctivity, diet, self-
care, and ability to talk openly about diabetes.  

• Successful cultural tailoring of pr evention and disea se management progra ms is 
essential to care  

• Utilization o f retired community nu rses and training of la y ad vocates provides vital 
culturally-competent resources in underserved communities.  

• Smoking intervention: Outcomes analysis report, Attachment W. 
Fitness Inte rvention: Data gathere d at each support gro up session  from each participant. 
Outcomes analysis report, Attachment W. 
 
Goal 6.3: Establish and Continue a Diabetes Outreach Clinic at WHMC 
 
The AF Me dical Service delivers diabetes car e to 132,000 beneficiaries.  At WHMC 10,000 
persons with diabetes ( majority Type 2) are “eligible” for ca re.  There are 3,600 persons with 
type 2 diabetes enrolled at WHMC, including approximately 800 of the most compl ex cases, as 
well as  700 persons with type 1 diabetes under age 21.   In order  t o meet the needs of the 
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increasing populations, in co llaboration with US Air Force (USAF) medical par tners, it  was 
determined that a model diabete s program should be develo ped and evaluated.  Th e Air Force 
Medical Service (AFMS) in partnership with the UPMC established a Diabetes Outreach Clinic 
within the Wilford Hall Medical Center (WHMC)  Internal Medicine Clinic.  The D OC is a full-
service diabetes clinic that supports the team care approach and primary care services at  
WHMC.  Th e DOC mod el was designed based on feedback and direction from AF active duty 
endocrinologists and representatives from SGR during  phase 1 of the project.  It wa s 
hypothesized that comprehensive, improved disease management for diabetic patients within a 
model diabetic program for the USAF would result in better control and therefore fewer co-
morbidities and complications in diabetic patients.  
 
Project Accomplishments (The DOC) 
 
Staff 
The clinic operates under a “one stop shop” concept, which means clinic patients have access 
to multiple health care providers at one visit.  It was anticipated that the DOC would serve as a 
resource for  improve ment in diabet es care and  in doing so reduce co sts.  Prior to   the clinic 
opening on January 3, 2006, efforts were targeted toward staff recruit ment and setting up the 
clinic to be  fully ready for patient  care, with attention to  items and processes that include: 
obtaining fu rniture, setting up office s and exam rooms, obtaining patie nt educatio n materials 
and creating contacts within the hospital.   
 
The UPMC Program Management Office representative Jane Ward, MD, was resp onsible for  
hiring the majority of  the original staff in September and October 2005 and  organizing 
preparations for opening  the clin ic.  The initial clinic staff included: an Endocrinologist, a Nurse 
Practitioner, 1 RN, Dietitian, L icensed Pr ofessional Counselor, Ophthalmologist, 1  
Ophthalmology technician and Med ical Receptionist.  A second Ophthalmology Tec hnician was 
hired in Jan uary 2006 and a seco nd RN was  hired in March 2006.   The position of Clinic 
Manager was approved and added and filled in Nove mber 2006. Staffing attrition  for the first 
year included 2 ophthalmology technicians and 1 RN.  One ophthalmic technician was replaced 
in November 2006.  Aft er reviewing  staffing needs in ophthalmology, i t was decided that only 
one ophthalmology technician would be needed.  Initially, total clinic management/oversight was 
the responsibility of the  Medical Director, unti l the Clinic Manager Posi tion was ad ded later in 
the year.    
 
Space 
The WHMC Internal Medicine clinic provided space for the clinic, which  consisted of a check in  
area, 6-exam rooms a nd 3-offices.  Family Medicine pro vided space  for the Ophthalmology  
section, which consists of 2-offices and one eye lane, with the eventual goal of 2-fully functional 
eye lanes in the future .  Medical supplies ess ential to  direct patient  care are p rovided by 
WHMC.  Ot her supplies, i.e. office supplies and educational materials,  are purcha sed through 
UPMC. 
 
Patient Enrollment 
The initial empanelment  goal for th e DOC was 500 patients, with a lo ng term goal of serving  
1500 patien ts.  In  servicing and  recruiting pa tients for the  DOC, staff worked wit h the Wilfor d 
Hall Health Care Integrators (HCI’s).  The HCI ’s were given the follo wing criteria  for patient 
recruitment:  (1) patient s must have  either type 1 or 2 diabe tes; (2) patients must b e between 
the ages of 18-62; (3) p atients must have a HbA1C > 6.5%.  The HCI’s then worked with th e 
primary care clinics at both WHMC and Kelly to obtain patient names for recruitment.  The initial 
list of 500 patients was sent to th e clinic and  an announcement of the DOC services in a 
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brochure was sent.  No other promotional materials were used.  In the letter, patients were  
instructed to call the clin ic to sch edule an initia l visit.   When patients w ere called t o schedule 
the appointment, they were instructed to obtain their laboratory work prior to their visit. The clerk 
explained to the patient what was to  be expecte d at the visit.  The clinic patients a re a mi x of 
active duty military, military retirees, and depe ndent family members of retirees.    A se cond 
round of empanelment  occurred beginning in June 2006, with another group of 5 00 patients.   
These patients were phased into the clinic at 100 patient visits per month so that the demand for 
appointments would not exceed availability.   
 
Patient Visits 
Initial (first time) visits were designed as proposed as a  “one stop shop” for the patients.   
Patients would visit their provider, either the M.D. or the Nurse Practitioner for one hour followed 
by a half ho ur visit with the dietitian,  the RN for education and an eye e xam if needed, with the  
ophthalmologist.  Follow up visits w ere scheduled as nece ssary. The initial templa tes for the 
providers allowed for 3  initial visit s per day,  6 follow u p visits and 2 acute (same day)  
appointments.  The inte nt was to have patients follow up mo re frequently in the DOC than they 
would in ot her Primary Care clinics.  Most primary care p ractitioners follow patien ts every si x 
months to one year.  Patients are f ollowed every three mo nths at the  DOC once good blood  
glucose control is reached and are followed more frequently (as determined by their  provider) if  
uncontrolled glucoses or problems are noted. 
 
Group Medical Appointments (DIGMA) 
Group medi cal visits h ave been shown to be an effective method t o provide chronic care  
services. In  September 2006, the clinic held its first “Drop  In Group Medical Appointments" 
(DIGMA).  The concept of the DIGMA was devel oped by Dr.  Mark Nofsinger, who trained clin ic 
staff in h is model earlie r in the yea r.  The inte nt of the DI GMA is to maximize the number of 
patients that a provider sees in an abbreviated time slot.  DIGMAs helped create greater access 
to care in the clinic.  The DOC p roviders see between 6-8 patients in the DI GMA o ver 90  
minutes.   P atients and people that accompany them to the visit are first  consented.  They are  
also given a packet of e ducational materials.  The DIGMA is facilitate d by the DOC Counselor.  
During the first year 126 patients were seen at the DOC using the DIGMA Model.  This model of 
care was ef fective in in creasing a ccess for  follow up routine care ser vices.  In a  usual care 
model only 27 patients would have  been seen in the time  frame of re cord. Using the DIGMA 
model 126 patients had visits and were seen for a variety of  reasons that can be facilitated in a 
group appointment, e.g. medication titration, acute issues, etc.   
 
Research Accomplishments 
The proposal for the DOC translational research study was developed and approved by both the 
University of Pittsburgh and Wilford Hall IRBs (Quality Assurance Research).  The area of study 
is ongoing a nd consists of comparing the health outcomes and costs of  providing primary an d 
diabetes care in a disease manage ment forum, to enrolled diabetics.  Their previous two years  
of health status and records of accessing the h ealth care system will be used to establish the 
level of baseline care.   Indices n ormally use d to evaluate diabetes care processes and  
outcomes include: weight, blood pressure, HbA1C values, cholesterol, renal function, foot health 
status, and retinopathy assessment .  Chronic care visits, e ducation sessions, and  acute care  
episodes as well as use of pharmacy, lab, and critical or emergency care will be documented.   
 
Data Management 
We have determined that the Comp rehensive Diabetes Management Program (CDMP) was th e 
best method in collecting this clinical data and monitoring patient outcomes.  The staff was 
trained on t he CDMP, which is also being use d by Walter Reed Army Medical Center in their 
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diabetes disease management program.  Staff worked with AF systems and Estenda to be able 
to have interface to have  CDMP with AF systems, specifically ICDB, which is a lengthy process 
given DoD security requirements.  The interface was not activated until 2007.  Although the 
CDMP, is now activated the data available is reported in aggregate numbers.  Currently, staff is 
working with the CDMP in using the system to be able to identify and monitor individual patients 
and reports.  Clinical baseline data is illustrated below.  
 

FIGURE1: AGGREGATED HBA1C VALUES 

 
 
The above figure is an aggregate view of the data collected at the DOC over the first year.  This 
data is represented in quarterly time periods.  In  the first qu arter there was over 1, 100 patients 
represented in the average HgA1C value.  The number of patient s enrolled at the DOC 
increased over time therefore, the last quarter represented in the  above figure consists of lab 
values of over 1,400  patients.  The American Diabetes Association (ADA) guideline s 
recommended that ind ividuals with  diabetes h ave an HbA1C < 7%.  This graph depicts that 
there is a trend for the average patient at the DOC to reach  the recommended guidelines by the 
ADA.     
 
TABLE 1:AGGREGATE VIEW OF THE DOC’S LIPID MANAGEMNET:  
 

DATES TOTAL 
CHOLEST
EROL 

TOTAL 
# 
CHOL. 
LABS 

LDL TOTAL 
#   
LDL 
LABS

HDL TOTAL 
#  
HDL. 
LABS

TRIG  TOTAL 
#  
Trig. 
LABS

JAN 1-
MAR 30  
2006 

176.18 580 88.12 570 50.33 558 172.21 568

APR 1-
JUN 30  
2006 

170.79 507 82.79 498 50.18 493 162.54 549

JUL 1-
SEPT 30  
2006 

170.87 561 86.24 542 49.13 545 165.18 548

Aggregated  HbA1C

6.9
7 

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Jan 1-Mar
30 2006

Apr 1-Jun
30 2006

Jul 1-Sept
30 2006

Oct 1-Dec
31 2006

Dates

A1C (%) 
Hb A1C
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OCT 1-
DEC 31  
2006 

171.66 552 86.51 547 50.13 547 165.53 550

GOAL 
VALUES  

<200 

mg/dL 
 <100

mg/dL
 >45 

mg/dL
 <150 

mg/dL 
 

 
The above table represents the ag gregate patient view of the lipid pro files.   Lipid  values are  
represented as a numerical value  for each as well as the number of patie nts that were  
measures during the quarterly timeframe.  Target goal values (ADA Standards) are represented 
at the bottom of the table.  These  goal values are the values that the ADA recommends for lipid  
management.   
 
 

TABLE 2: NUMBER OF PATIENTS SEEN AT THE DOC : 
 
 

TYPE OF APPOINTMENT NUMBER OF PATIENTS 
Scheduled 4030

Walk-In 776
Total 4806

 
 
In summary, with the implementation of the DOC there were lessons le arned and based on the  
lessons, future strategies that need to be addressed as next steps, include: 
 

1) Recruitment:  The original position p ostings were advertised as a splash ad in the San 
Antonio Express News , on www.monster.com and on the UPMC website.  While most  
positions w ere filled th rough these means, it was difficult  to obtain applicants for  the 
remaining open positions and vacated positions.  It is recomme nded that more  
aggressive recruitment occur for future openings.  It is also  recommended, that while it  
must be disclosed that these positions are gra nt funded, it is re commended that f uture 
recruitment ads not refe rence this in  the lead o ff statement.  This modification may add 
to more qualified individuals responding to the advertisement. 
 

2) Empanelling patients:  After the ini tial round of  letters was mailed, it was decided that 
when the next round of patients were empanelled, a letter would not be used.  The letter  
instructed patients that they were now going to  be enrolled  in the  DOC as the ir primary 
care clinic, but they had the option to stay with their current physician.  This proved to be 
a confusing message to patients.  F uture empanelments are being don e by sending the  
standard letter from Humana.  Another lesson learned from empanelling patients is tha t 
we found that we could not direct ly recruit patients from the primary care clinics as 
initially intended.  The p rocedure at WHMC is to  work through HCI’s to obtain a pool of 
patients from Primary Care clinics, approved by the providers in those clinics.  Th us, no 
advertised, active recruitment campaign was carried out. 

 
3) Empanelling patients:  After the ini tial round of  letters was mailed, it was decided that 

when the next round of patients were empanelled, a letter would not be used.  The letter  
instructed patients that they were now going to  be enrolled  in the  DOC as the ir primary 
care clinic, but they had the option to stay with their current physician.  This proved to be 
a confusing message to patients.  F uture empanelments are being don e by sending the  
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standard letter from Humana.  Another lesson learned from empanelling patients is tha t 
we found that we could not direct ly recruit patients from the primary care clinics as 
initially intended.  The p rocedure at WHMC is to  work through HCI’s to obtain a pool of 
patients from Primary Care clinics, approved by the providers in those clinics.  Th us, no 
advertised, active recruitment campaign was carried out. 
 

4) Equipment:  2 fax/scann er/copiers were paid fo r with UPMC funds.  It is very difficult to 
obtain approval for non-AF procured telecomm unications equipment to be installe d on  
base due to high security conditions.  This some what impeded patient care as providers 
receive and send faxes as a part of patient care on a daily basis.  A method for procuring 
all future  telecommunications throu gh AF chan nels needs to be examined so systems 
can be installed on a timely basis so clinic functions are not slowed down. 

 
5) DIGMAs:  T he DOC do es not have a dedicate d classroom or conferen ce room for the  

DIGMAs.  Not only should space be  planned for this in BRAC and other WHMC spa ce 
planning documents, but future group education should not be started until a committed 
space is id entified for these appointments.  Space had to be arranged at loca tions 
throughout the hospital, creating confusion for p atients and making it dif ficult to prov ide 
all the services that the appointment should provide. 

 
6) Systems:  As stated above, CDMP was not ready for use as of the end of calendar year 

2006.  The AF has strict security re quirements and bringing new, non-AF programs into 
WHMC will carry with it long waits until the program is installed (or  interfaced)  and  
operational.  When building new programs to the DOC, ad equate time should be built 
into future  mileston es/deliverables to  a llow for  the delays so these 
milestones/deliverables can be met.   

 
7) Management/Oversight:  The in itial staffing p lan for the  DOC had a Medical Dire ctor 

responsible for all DOC day to d ay positions, which is adds excessive duties to a 
practitioner with a full p atient load.  Adding a Clinic Manager at the start would h ave 
been a benefit to the medical dire ctor, leaving t hat position to medical clinica l decisions 
and patient care, but f reeing that position of the administrative clinical burden that 
accompanies the day to day running of a clinic. 

 
8) Diabetes S elf-Management Education: We be gan colle cting data to obtain reco gnition 

from the American Diabetes Association (A DA) for the diabetes self management 
education p rogram.  The plan wa s to collect  necessary  data for a pplication f or the  
Education Recognition Program by the mid 2007.   

 
Diabetes outreach clinic: Small Base Outreach project planning. 
 
Project Accomplishments: 
It was determined that the WHMC DOC ne eded to be establishe d and evaluated before 
services where expanded to other outreach sites. Over the course of the project, UPMC and AF 
active duty medical team me mbers determined that with the limited numbers of  
endocrinologists, services that in cluded primary care  delivered by specialists, was an 
unsustainable model of diabetes care delivery services. It  was recommended that the DOC 
services be reserved f or high risk diabetes patients who required special atten tion from a n 
endocrinologist and team. The DOC was re organized into a Diabe tes Center of Excellence 
(DCOE), where specialty care for high risk patie nts is provided and from which a “Go Team” is 
deployed to support and educate outreach bases.  The DCOE was e stablished in 1/09. Focus 
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group meetings were h osted at  ou treach base s, where in formation regarding th eir specific 
diabetes ca re needs was assesse d. Go teams have been subseque ntly deployed and are  
actively involved in visiting the outreach bases in disse minating quality care p rograms to  
educate provider staff and patients. 

FY 04 and 05 Diabetes Final Report 

Project 6:   List of Appendices 
 
• Appendix W, CHHS Diabetes Support Groups 
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Screening, Training, Education and Prevention Service of the University of 
Pittsburgh:  Final Screening and Chart Review Report 

Prepared for the Department of Defense October 31, 2007 
 

Often referred to as a “touch of sugar” and frequently perceived by the general 

population as nothing more than a nuisance requiring a pill, type 2 diabetes  has 

continued to hide behind a wall of ignorance and denial, with the truth often revealed 

only after an individual is diagnosed with the disease.   Currently over 20 million people 

or about 7% of the US population are estimated to have diabetes, with one-third 

unaware (1).  With rates increasing steadily around the world (2), diabetes is clearly one 

of the most important public health concerns of our time. 

 A major complication of diabetes, cardiovascular disease (CVD) is the leading 

cause of death for those with diabetes in the U.S.  Individuals with diabetes are 2-4 

times more likely to have heart disease or suffer a stroke than those without diabetes 

(3).  CVD is the most costly complication of diabetes, accounting for more than $17 

billion of the $91.8 billion in annual direct medical costs for diabetes in 2002 in the U.S. 

(4).    

CVD risk factors are often present in the interim stages prior to diagnosis with 

T2D and predict its development (5-14).  The clustering of these conditions of risk 

including insulin resistance, dyslipidemia, obesity and hypertension has been referred to 

as syndrome X, insulin resistance syndrome and more recently the metabolic syndrome. 

While definitions of and criteria for inclusion in this disorder have varied (15-20) and 

even its very existence as a syndrome has been debated (21; 22), research has 

supported the conclusion that the grouping of these risk factors generally places an 

individual at increased risk for both type 2 diabetes and CVD (23-28).  It seems 

appropriate therefore, that prevention be directed toward both type 2 diabetes and CVD, 

a position consistent with the recent American Diabetes Association cardiometabolic 



Appendix B 

 3 

initiative and joint statements form both the U.S. and European diabetes and cardiology 

associations (21). 

   Current estimates from the Center for Disease Control indicate that over 54 

million people in the US have pre-diabetes (1).  In addition, using NCEP ATP III 

diagnostic criteria, the estimated unadjusted prevalence of the metabolic syndrome in 

the U.S. was approximately 23% based on NHANES data from 1988-1994  (29), while 

data from NHANES 1999-2000 showed a significant increase in prevalence to 26.7% 

(30).  The current target group for a joint diabetes/CVD prevention thus likely exceeds a 

quarter of the adult population. 

 Fortunately proven strategies exist for the prevention or delay of type 2 diabetes 

and for the reduction of CVD risk (31-35) in those at risk for diabetes by virtue of 

impaired glucose tolerance. While most physicians practice some form of prevention 

screening, many are falling short of recommended prevention guidelines (36-38).  When 

prevention screening does occur it may often be combined with a “sick” visit where other 

acute medical conditions require attention or the patient may be ill thus rendering risk 

assessment and counseling difficult. Other reasons for lack of routine prevention 

assessment may be attributable to multiple and confusing prevention guidelines (39), 

physician and patient time constraints, patient ignorance concerning screening 

requirements, cost of testing and both physician and patient attitude and personal 

characteristics (40).    

 For these reasons, a systematic birthday-based prevention screening program 

incorporating national guidelines designed for type 2 diabetes and CVD risk assessment 

for patients in a primary care practice setting was developed and evaluated.  The 

screening program was devised to address some of the above barriers to prevention 

screening and risk identification, specifically a lack of organized prevention screening for 

risk identification, as well as simplification of prevention guidelines for easier 
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implementation, provision of patient education information regarding individual risk and 

alleviating time constraints. 

Methods 

 Initially, a concise, “user-friendly” document summarizing current guidelines was 

compiled based on the recommendations for prevention screening regarding diabetes, 

hypertension, dyslipidemia, and obesity (41-45).  In addition, a computer-based 

automated screening program was developed to facilitate the collection of screening 

information and to provide immediate feedback regarding risk and necessary follow-up.   

Practice and Preventionist Identification 

 Four primary care practices, two urban and two rural, were identified in the 

Western Pennsylvania area.   Each practice was asked to identify a “preventionist” to 

oversee the prevention screening program, including screening, recruitment and delivery 

of a lifestyle change intervention program.  The preventionists were required to have a 

healthcare background; four were nurses and two were health educators (in one practice 

the position was split and in one practice the preventionist was replaced when she left 

the position).  In two practices, the preventionists were identified from within the practice; 

in the other two practices the preventionists were brought in specifically for the position.  

The preventionists completed clinical measurement certification through the project 

Coordinating Center for the measures that were collected including blood pressure, 

height, weight, and waist circumference, as well as training regarding prevention 

screening and use of the automated computer program.   

Automated Computer Screening Program  

In collaboration with Flipside Media, Inc. a lap top driven questionnaire and data 

collection system was developed to track, screen and report on targeted patients within 

the practices.  The system included a study recruitment tool, integrated with the office's 

existing patient database, which facilitated sending invitation letters to eligible patients 
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and tracking their progress.  The system also generated a patient-specific report.  The 

data was synchronized weekly with a central server, through which progress reports 

(indicating who needed to be contacted) were generated and emailed to the researchers 

weekly.  The system is based on Flipside's “ScoreMD” screening and data collection 

platform which is built upon a Unix-based operating system, Apache web server, MySQL 

database, the PHP scripting language, PDF-based reporting, secure web services for 

data transfer, and is usable through standard web browsers (like Internet Explorer, 

Firefox/Mozilla, Safari, and Opera). 

Eligibility and Recruitment 

Initially, each practice was assisted in preparing a data set which included all 

practice patients age 25-74 in 2005 that had been seen by a practice physician within 

the past three years.   All patients were assigned a random 8-digit ID number with the 

link to the patient‟s identifying information kept in a secure location on site.  Within each 

practice, all patients with birthdates within one quarter of the year (a consecutive 13-

week period of time) were identified as eligible for a prevention screening invitation and 

were sent computer generated invitation letters near their specific birthday.  The 

invitations, which encouraged the recipient to call the preventionist to set up an 

appointment, were sent out weekly by the preventionists.  Up to three subsequent follow-

up telephone calls at different time and days of the week were made if no response was 

received within one month. This prevention screening and chart review project received 

approval by the University of Pittsburgh Medical Center Quality Assurance Council.   

Screening and Data Collection  

Patients attended a brief 30 minute screening visit which was conducted at the 

primary care practice, completing a short interview concerning medical, social and family 

history.  The preventionist reviewed the chart for pre-existing blood glucose and lipid 

profiles, blood pressure, height, weight, and waist circumference.  This information was 
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subsequently entered into the computer program which determined if and when 

screening measures needed to be performed according to the guidelines.  After 

completion of the required testing the program also determined the prevention follow up 

schedule and provided a written summary for the patient, preventionist and physician. 

The prevention screening was provided at no cost to the patients, however any follow-up 

lab tests or care that was required as a result of the screening were billed for in the usual 

manner.   

Chart Review 

 In addition to the collection of patient screening data, a chart review was 

conducted to examine the efficacy of the prevention screening.  Chart reviews were 

conducted by trained staff members that were independent of the research component 

of the project.  A „pre‟ screening (primary) chart review which covered the 13 months 

immediately prior to the 13-week screening period was conducted for those who had the 

prevention invitation letters sent.  Similarly a „post‟ invitation (secondary) chart review 

was conducted for the 13 month period forward from the date of the invitation letter.  A 

comparison group consisting of those with birthdates in another quarter of the year and 

not invited for screening was similarly examined by chart review.  All data collected was 

de-identified by the chart reviewers and uploaded to the Coordinating Center.   

 Outcome Measures 

 All clinical measures were obtained by a certified preventionist.  Blood pressure 

was measured in a sitting position in the right arm after resting for five minutes.  First 

appearance and last heard (phase V) Korotkoff's sounds were used to define the 

pressure readings; the measures were repeated twice with a thirty second wait between 

each reading.  An average of the 2nd and 3rd readings was computed.  Height and weight 

were measured twice without shoes with the average computed; BMI was calculated as 

average weight divided by average height squared (kg/m2).  Waist circumference was 



Appendix B 

 7 

measured at the midpoint between the lower rib margin and the iliac crest; the 

measurement was repeated twice and the average computed.    

 Total cholesterol, LDL cholesterol, HDL cholesterol, triglycerides and glucose 

were recorded from the patient chart or when necessary, were completed by the practice 

or referred lab.  Type 2 diabetes and global CVD risk assessment (46) was completed 

automatically by the program, as well as determination of follow-up scheduling. 

Evaluation 

 The efficacy of this computer-assisted screening program was evaluated by 

firstly documenting the proportion of individuals responding to screening invitation by 

age and gender, the reasons for declining the screening invitation and the proportion of 

cases identified that were contacted after a reminder from the central Coordinating 

Center.  These data will be helpful for future operational and costing analysis.  Secondly, 

the numbers of patients within the selected quarter that were 1) evaluated for 

diabetes/CVD risk according to national guidelines, 2) newly identified to be at risk and 

3) newly identified to be at risk and received appropriate action were also documented 

from the chart review.  For the purposes of this evaluation, appropriate action was 

defined as the reasonable response that would be expected to occur upon the 

identification and documentation of a risk factor state, i.e., scheduling a repeat test or 

follow-up visit, beginning a new treatment or changing treatment type or dose, or referral 

to a specialist.  Situations where the time interval following detection of a new risk factor 

was not sufficient for action within the chart review period were not counted as lack of 

action.  Patient attendance or compliance with recommendations were not required for 

the action to be considered appropriate; for example if it was documented that a repeat 

visit was to occur but the patient did not attend, the action was still considered to be 

appropriate by the clinic.   
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 The study sample size was based on the ability to detect with 80% power, a 20% 

increase in the prevalence of known LDL and hypertension between pre and post, 

assuming no background change in pre-post comparison rates.  One of the rural 

practices was sold prior to the secondary chart review phase and could not provide full 

reviews and was thus excluded from the analyses of prevalence rates.   

Results 

Recruitment 

 Three of the primary care practices reported a similar number of patients (range 

2,150-2,659); however the fourth, urban, center was a larger practice with 5,539 

patients.  Figure 1 shows the planning and recruitment scheme for this project.  A total of 

2,786 letters were sent out across all practices; those found to have moved away from 

the area permanently, to have a different primary care physician outside the practice, or 

found to be deceased were subsequently excluded (n=823).  Of the remaining 1,963 

patients, 776 (39.5%) were not able to be reached with three phone calls and 837 

(42.6%) refused screening.  Among refusals, most common known reasons were 

illness/medical condition (23.1%), scheduling issues (lack of time or out of area-21.9%), 

felt screening was not necessary (18.8%) and lack of insurance (11.6%).  A significantly 

higher number of males refused the screening invitation compared to females (69.1% vs. 

58.1%, p=0.00).  Three hundred and fifty (17.8%) of those invited attended a screening 

assessment. 

Of the 350 individuals that attended a screening visit, 216 (61.7%) self-

responded after receiving the invitation.   Of the remaining group, 45 individuals (12.9%) 

required one follow-up telephone call to schedule a visit, 49 (14%) and 40 (11.4%) 

scheduled a visit on the second and third follow-up calls respectively.  No significant 

differences by age were noted for self-response; 68% of whom were female.   

Screening Results   
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The median age of those screened was 49 years old; 26.3% were less than age 

40, 60% were age 40-64, 13.7% were 65 and older.  Seventy-two percent of those 

screened were women.  A total of 68 patients (19.4%) were from minority ethnic groups 

(African American (17.2%) and other (2.2%)).  The two urban practices were significantly 

more ethnically diverse with 51.2% non-white participants compared to 1.4% non-white 

participants in the rural practices (p<0.001); these racial proportions reflect the local 

community structure.  Screening attendance rates varied by clinic with a high of 34.2% 

and a low of 7.0% (p=0<0.001).  The two rural clinics, both of whom used internally 

assigned preventionists had significantly higher rates of screening attendance than the 

urban clinics with externally identified preventionists (27.9% vs. 10.9%, p=0.00).    

Of the 350 individuals who attended screening, 277 (79.1%) were found to have 

a body mass index (BMI) > 25kg/m2, of whom 97 (27.7%) had no reported history of 

diabetes and met criteria for the metabolic syndrome (based on National Cholesterol 

Education Program Adult Treatment Panel III) (42), thus were eligible to participate in a 

lifestyle change program.  A total of 43 patients (45.3%) enrolled in the prevention 

program, representing a yield of 2.2% from the attempted invitation of 1,963 patients.   

Identification of Risk Factors at Screening 

Overall, regardless of previous diagnosis, 224 patients (64%) had at least one 

risk factor meriting further medical evaluation (405 total risk factor states noted) (Table 

1).  New potential risk factor states were identified by examining elevated levels and 

assessing patient report of previous diagnosis at screening; 21 patients (6%) attending 

screening were found to have elevated blood pressure (SBP ≥ 140 and/or DBP ≥ 90) 

without reporting a previous diagnosis, while elevations in glucose at the diabetes and 

pre-diabetes levels were seen in 9 (2.6%) and 56 (16%) respectively.  Elevated total 

cholesterol (≥ 200mg/dl) was identified in 78 (22.3%) and elevated triglycerides (≥150 

mg/dl) in 72 (20.6%) individuals without previously reported dyslipidemia.  Thus a total of 
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236 cases of potentially new risk states were identified at screening (Table 1).  

Furthermore, almost one-half (n=66, 44.9%) of 147 patients who reported no previous 

diagnosis with any of the above conditions had at least one risk factor which warranted 

further follow-up.   

Chart Review for Potential New Risk Factors 

Results of the chart review are further shown in Table 1 and revealed that of the 

21 individuals with new potential hypertension, 2 (9.5%) had a previous diagnosis of 

hypertension recorded on the patient chart (2 did not have a chart review completed).  

Similarly, of the 56 with glucose in the pre-diabetes range, 3 (5.4%) had a diagnosis 

noted in the chart (2 had not had a chart review completed), while for the 72 with 

elevated triglycerides, 7 (9.7%) had this noted previously in the chart.  No previous 

diagnoses of diabetes was noted for 8 of those with glucose levels in the diabetes range; 

however one did not have a chart review completed.  Of the 78 with cholesterol levels 

greater than or equal to 200mg/dl, 7 (9%) had a diagnosis noted on the chart (6 had no 

chart review completed).  Thus excluding those without chart review, 206 potential cases 

of new hypertension, diabetes, pre-diabetes or hypercholesterolemia were identified at 

screening, with only 19 (9.2%) of those conditions being already noted in the chart.  This 

translates to 142 patients (41% of those screened) being identified through screening to 

have one or more potentially new risk states. 

Chart Review 

A total of 7,116 chart reviews were completed with 3,765 (2,011target and 1,754 

comparison) completed prior to the screening period (primary review) and 3,351 (1,599 

target and 1,752 comparison) completed post-screening (secondary review).  Based on 

the chart review, the screened/target cohort showed an increased prevalence of 

clinically diagnosed hyperlipidemia including cholesterol and triglycerides (p<0.05) as 

well as a significant increase in the prevalence of diagnosed pre-diabetes (p<0.05); 
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however no such differences were seen in the comparison group. The prevalence of 

diagnosed hypertension, diabetes and obesity did not change materially in either cohort. 

(Table 2) 

Overall appropriate follow-up action was examined for each risk factor identified 

in all charts included in the chart review (Table 3).  A risk factor was counted if it was 

recorded at least once during the chart review period; patients were assumed to be 

fasting when not specifically noted in the chart as non-fasting.  Including the target and 

comparison groups for both primary and secondary review, a total of 189 charts were 

noted to have glucose levels above 125 mg/dl and 682 within the pre-diabetes range of 

100mg/dl-125mg/dl (those with previous diagnosis of diabetes were excluded for both 

groups); appropriate follow-up action was noted for 95 (50.3%) and 151 (22.1%) charts 

respectively.  A total of 1,823 charts were noted to have an elevated blood pressure 

recorded (≥140 and/or ≥ 90 mmHG); appropriate action was noted for 620 (34%), while 

728 were noted to have elevated LDL cholesterol (based on risk), with appropriate action 

noted for 330 (45.3%).  Elevated triglycerides were noted on 901 charts with appropriate 

action noted for 479 (53%).   Obesity (BMI >30kg/m2) was also examined; 1,816 charts 

were noted to have obesity with appropriate follow-up noted for 541(29.9%). 

The same risk factors and appropriate action were examined for charts of 

individuals who attended the screening and had a post-screening review completed 

(n=185 individuals) and are further shown in Table 3.  A total of 11 charts were noted to 

have glucose levels at or above 125 mg/dl and 41 within the pre-diabetes range; 

appropriate follow-up action was noted for 6 (55.5%) and 16 (39%) charts respectively.  

A total of 73 charts were noted to have an elevated blood pressure recorded; 

appropriate action was noted for 20 (27.4%).  A total of 49 charts with elevated LDL 

cholesterol were noted with appropriate action occurring for 23 (46.9%); 46 charts had 
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elevated triglycerides with appropriate action noted for 24 (52.2%).   Obesity was noted 

on 117 charts with appropriate action noted on 48 charts (41%).   

A significant difference was noted in the secondary chart reviews between those 

who completed the screening versus those who did not in the target and the comparison 

groups for appropriate action for pre-diabetes (39% vs. 16.7%, p=0.002) and obesity 

(41% vs. 30.8%, p=0.03); no significant differences were noted for appropriate action for 

diabetes, hypertension, elevated LDL or triglycerides.  Overall results for appropriate 

action were significantly higher in the screened versus non-screened group (79.9% vs. 

63.1%, p=<0.001). 

Discussion 

The results of this evaluation demonstrate that prevention screening for risk 

identification for type 2 diabetes and cardiovascular disease is feasible in a primary care 

practice setting and can be successful in identifying many at risk so that appropriate 

action and follow up may occur.  It is interesting to note that over 60% of the individuals 

that attended a screening visit responded to the invitation letter and scheduled a visit 

without further recruitment contact.  This suggests that letter mailing may be a 

reasonable method to contact patients for prevention screening as well as being time-

saving and fairly inexpensive.  Although no formal cost-effectiveness evaluation was 

performed, based on feedback from the preventionists, the authors estimate that on 

average approximately 5 minutes per individual was spent during the recruitment 

process.  For this project this would translate to about to about 164 hours of time per 

clinic or about 32% of a full-time employee‟s annual hours.  Much of the time initially was 

spent in the identification of patients that were actually eligible to be contacted, i.e., alive, 

still living in the area and listing that primary care physician as their provider.  Once a 

practice has developed and subsequently maintains a database, future time spent on 

contacting patients would be minimized.   
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As noted, recruitment rates varied significantly across the clinics (34.2% versus 

7%) , with the two rural clinics who used internally assigned preventionists 

demonstrating significantly higher recruitment rates than the two urban clinics with 

preventionists brought in specifically for the position.  These results suggest that 

recruitment for screening may be higher when done by someone the patients already 

are familiar with and trust, i.e. the internally assigned preventionist.  However, other 

reasons for this discrepancy could certainly exist, for example, both of the externally 

assigned preventionist clinics were in an urban area with a significantly higher non-white 

population attending screening.  Because these proportions reflect the racial makeup of 

the communities it is quite conceivable that certain racial barriers related to screening 

may exist.  There may also be some inherent differences between urban and rural 

responses to health care.  It will be important to further evaluate these issues in order to 

develop appropriate recruitment methods for different settings. 

Several key themes emerged from the data concerning refusal of prevention 

screening: medical illness/health condition, lack of time/out of the area, felt screening 

was not necessary and lack of insurance were the top rated known reasons for refusal.  

Medical problems (47) and lack of time/inconvenience are reasons that are often cited 

for non-participation (48; 49).  Further investigation revealed that of those who felt that 

prevention screening was not necessary, over half (57%) were missing at least one risk 

assessment measure including weight, glucose, blood pressure or LDL measure within 

the 13 month primary review period prior to screening. It is interesting to note that lack of 

insurance was a common reason for refusal even though there was no charge for the 

screening visit.  There were also a fair number of individuals that cited “other” unknown 

reasons for non-participation.  Research has suggested that those who do not 

participate in health-related research may be at higher risk than those who do (50).  

Similarly individuals who do not take part in preventive practices may also be at higher 
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risk; thus it is important to further evaluate reasons for refusal in order to reach out to 

patients that may not initiate a “healthy” visit with their physician.   

Of the 350 individuals that attended a screening assessment visit, 224 (64%) had 

at least one risk factor warranting further medical follow-up (405 elevated risk factors), 

with 206 risk factors subsequently determined to not have been previously diagnosed 

through patient self-report at screening and chart review.  This translates to 142 patients 

(41% of those screened) with potentially new risk states.  Thus the importance of 

screening is once again substantiated, and may be a consideration when planning for 

financial support for a prevention screening program as all of the risk factors identified 

are potentially billable in the future as follow up services provided by the practices.  The 

authors estimate based on preventionist feedback that each screening visit took about 

30 minutes to complete; when considering a preventionist salary of approximately 

$50,000, each visit cost approximately $12 in staff time (excluding fringe).  It is 

anticipated that the automated screening program and process could be streamlined in 

the future to permit the patient to complete a large portion of the information prior to or at 

the visit, which would allow for a significant reduction in staff time.  It is also conceivable 

that using a program such as this could actually save cost by decreasing physician time 

spent in reviewing old results, determining risk manually and evaluating the prevention 

schedule as all of these components would be completed prior to the actual encounter 

with the patient. 

While more than half of those screened were identified as having at least one 

elevated risk state warranting further follow-up, it is somewhat disturbing to note that 

overall, for the entire group with chart reviews completed, only 36% of elevated risk 

factors noted in the charts received appropriate follow-up.  The screened group exhibited 

slightly better follow-up with 41% of elevated risk factors receiving appropriate action in 

the chart review conducted post-screening.  Elevated LDL-C, glucose in the diabetes 
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range (>125mg/dl), and triglycerides seemed to receive appropriate action most often, 

occurring in 45-55% of overall and screening group chart reviews, while elevated blood 

pressure, glucose in the pre-diabetes range (100-125mg/dl), and obesity were not as 

well addressed ranging from 22-41%.  The lack of appropriate follow up for blood 

pressure is surprising although the lack of clear guidelines and relatively new focus on 

pre-diabetes and obesity may be reflected in their poor action.  It is interesting to note 

however that appropriate action overall was significantly higher in the screened versus 

non-screened group, with pre-diabetes and obesity showing significantly higher results 

individually.  This suggests that prevention screening may have increased awareness of 

and subsequent action overall and specifically for these conditions.  When performing 

the chart review, along with other actions considered appropriate, a follow-up visit 

scheduled for a patient was counted even if the patient did not actually attend.  Because 

patient non-compliance with return visits is a well-known problem, the actual number 

receiving appropriate follow-up action may thus be even lower than these results 

indicate.   

The overall prevalence of diagnosed hyperlipidemia (including LDL and 

triglycerides) and pre-diabetes increased significantly in the target group, while no 

changes were seen in the prevalence of diagnosed hypertension, diabetes or obesity.  

No significant changes were noted in any parameters in the comparison group.  This 

again supports the effectiveness of prevention screening; it is possible that changes in 

the other risk states may have shown a difference if the screening numbers had been 

larger.  These results seem to follow the trend noted for appropriate action noted above, 

i.e. LDL cholesterol and triglycerides received appropriate follow-up more frequently than 

some of the other risk parameters.  It will be important to continue to evaluate screening 

programs to determine if certain elements of prevention are more frequently addressed 

in order to promote all aspect of prevention as equally important. 
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Although widely recognized as being essential for prevention of many chronic 

diseases, organized screening programs for risk factors leading to these conditions are 

lacking; little progress has been made toward making prevention part of our health care 

system(51).  While other stimuli for preventive services have been examined such as 

patient satisfaction as a mechanism to prompt physicians to refer for prevention (52) it is 

generally agreed that in order for preventive service use to increase, prevention must 

become an integral part of the health care system (40).  The results of this project 

validate the need for prevention screening and describe a means for implementation in a 

health care system.  A computer automated prevention screening program such as 

described could certainly be integrated into the usual routine of a primary care practice.  

The program has several advantages:  1)  reminder invitation letters may be set up to be 

sent out on a regular schedule automatically with little time and effort on the part of the 

primary care staff;  2) the program provides a print-out of the screening information for 

the patient and physician thus providing an excellent opportunity for patient education 

about risk, 3) the results, risk assessment and time schedule for prevention measures 

are completed and available to the physician at the time of visit,  thus potentially 

facilitating better  time management for the physician and 4) ongoing screening would be 

provided on a regular basis with built-in follow-up guidelines, thus making the entire 

process somewhat less daunting but more effective for practices.   

There are some limitations to this project including 1) a smaller than desired 

sample size responding to and attending screening, thus possibly limiting the observed 

results and 2) a lack of a formal cost analysis which would be very beneficial in further 

understanding financial implementation of prevention screening in the health care 

system.  In addition, there will certainly be challenges to implementing a program such 

as this including a general lack of the existence of patient databases within primary care 

practices, thus necessitating that this step be completed first, as well as getting 
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physicians and staff “on-board” with the idea of prevention screening. Ensuring that 

follow-up action after risk states are identified is completed is another challenge, 

although this seems to better when risk factors are discovered as part of a structured 

program as shown here. 

Future areas of study should include examination of potential barriers to 

recruitment for preventive services, including racial, cultural and financial concerns, 

research to continue to follow post-screening action taken for risk states that are 

identified and comprehensive cost analysis to help clinicians determine how best to 

make prevention work in their setting. 

While prevention has become the “buzz” word of this century, very few concrete 

measures have been taken toward one of the most key components of prevention: 

identification of those at risk.  It is hoped that the information provided here will offer an 

overview of the importance of prevention screening as well as present a roadmap for 

prevention screening implementation which is rooted in the health care system. 
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Figure 1 Screening Program Development and Recruitment: Group Lifestyle Balance Program-

University of Pittsburgh Primary Care Practice Population 

 

Development of 
Prevention Guidelines 

& Automated 
Screening Program 

Prevention Screening 
Invitations Sent 

n=2,786 

Eligible Patients 
n=1,963 

Participated in  
Screening 

n=350 
(17.8%) 

 

Unable to Reach 
n=776  

(39.5%) 
 

Refused 
n=837 

(42.6%) 

Scheduled after  
Letter Sent 

n=216 
(61.7%) 

 

Required 1  
Telephone Call 

n=45 
(12.9%) 

 

Required 2  
Telephone Calls 

n=49 
(14%) 

 

Required 3  
Telephone Calls 

n=40 
(11.4%) 

 

Illness/ 
Medical Condition 

n=205 
(23.1%) 

 

Lack of Time/ 
Out of Area 

n=183 
(21.9%) 

 

Not Necessary 
n=157 

(18.8%) 
 

Lack of Insurance 
n=97 

(11.6%) 
 

Transportation/ 
Lack of Child Care 

n=32 
(3.8%) 

Other Unknown 
Reasons 
n=163 

(19.5%) 

Ineligible: 
Moved/Changed 
PCP/Deceased 

n=823 
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Table 1 Potential New Risk Factors Identified at Screening: Group Lifestyle Balance Program-

University of Pittsburgh Primary Care Practice Population 

 

 Elevated Risk Factors Identified 
at Screening  

Potential New Risk States   
at Screening 
(Excluding those w/previously 
reported diagnosis) 

Potential New Risk States Based 
on Chart Review 
(Excluding those w/previous 
diagnosis on chart review) 

TC ≥ 200mg/dl 
 
 

139 78  65 

 

7 w/previous diagnosis 

6 w/o chart review 

Trig ≥ 150mg/dl 
 
 

114 72 65 7 w/previous diagnosis 

SBP ≥ 140 mmHg 
and/or DBP ≥ 90 
mmHg 

66 21 17 

 

2 w/previous diagnosis 

2 w/o chart review 

FBG ≥ 126 mg/dl 
 
 

23 9  8 1 w/o chart review 

FBG ≥ 100 mg/dl 
& ≤ 126 mg/dl 
 

63* 56  51 3 w/previous diagnosis 

2 w/o chart review 

Total 
 
 

405 236 206  

* Those with previously reported diabetes excluded
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Table 2 Prevalence of Diagnosed Conditions in Target and Comparison Groups Between Primary and Secondary Chart Review: Group Lifestyle 

Balance Program-University of Pittsburgh Primary Care Practice Population 

 

 

 Hyperlipidemia Hypertension Diabetes Pre-diabetes Obesity 

 Primary 
Review 
n=1600 

Secondary 
Review 
N=1606 

Primary 
Review 
n=1600 

Secondary 
Review 
N=1606 

Primary 
Review 
n=1600 

Secondary 
Review 
N=1606 

Primary 
Review 
n=1600 

Secondary 
Review 
N=1606 

Primary 
Review 
n=1600 

Secondary 
Review 
N=1606 

Target 322 
(20%) 
 

367 
(22.9%)* 
 

488 
(30.4%) 

504 
(31.5%) 

163 
(10.1%) 

179 
(11.2%) 

33 
(2.1%) 

51 
(3.2%)* 

248 
(15.4%) 

271 
(16.9%) 

 Primary 
Review 
n=1650 

Secondary 
Review 
N=1650 

Primary 
Review 
n=1600 

Secondary 
Review 
N=1650 

Primary 
Review 
n=1650 

Secondary 
Review 
N=1650 

Primary 
Review 
n=1650 

Secondary 
Review 
N=1650 

Primary 
Review 
n=1650 

Secondary 
Review 
N=1650 

Comparison 343 
(20.8%) 
 

371 
(22.5%) 
 

491 
(29.8%) 

523 
(31.7%) 

162 
(9.8%) 

173 
(10.5%) 

41 
(2.5%) 

51 
(3.1%) 
 

271 
(16.4%) 

289 
(17.5%) 

*Significant at the 0.05 level
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Table 3 Elevated Risk Factors and Appropriate Action Based on Chart Review: Group Lifestyle 
Balance Program-University of Pittsburgh Primary Care Practice Population 
 
 
 Screened Group Post-Invitation Chart 

Review 
Whole Group Primary and Secondary 
Chart Review 

 Elevated Result Appropriate 
Action 

Elevated Result Appropriate 
Action 

Glucose > 
125mg/dl 

11 6  
(55.5%) 

189 95 
(50.3%) 

Glucose 100-125 
mg/dl 

41 16 
(39%) 

682 151 
(22.2%) 

BP >= 140 or 90 
mm/Hg 

73 20 
(27.4%) 

1,823 620 
(34%) 

LDL (based on 
risk) 

49 23  
(46.9%) 

728 327 
(45%) 

Triglycerides >= 
150 mg/dl 

46 24 
(52.2%) 

1,861 541 
(29.9%) 

Obesity BMI >30 
kg/m2 

117 48 
(41%) 

901 479 
(53%) 
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ABSTRACT 
 
Objective: To assess the effectiveness and feasibility of a modified Diabetes Prevention 
Program (DPP) Lifestyle Intervention delivered in a primary care practice setting.   
 
Research Design and Methods: Four primary care practices were invited to participate in a 
lifestyle change intervention study.  51 participants (42 female) without prior history of 
diabetes with a body mass index (BMI) >25kg/m2 and metabolic syndrome (NCEP ATPIII 
definition) were enrolled in the 12-session Group Lifestyle Balance (GLB) program.  The 
program closely followed the DPP protocol with minor adaptations; weight loss and physical 
activity goals remained at 7% and 150 min/week respectively.  Anthropometric measures 
were collected before and after the intervention.  
 
Results: Using last observation carried forward methodology for participants who did not 
complete the intervention, average weight loss, comparing the pre and post-intervention 
assessments, was 4.6 lbs. (2.2% relative loss, p<0.001). An average 0.5 pound weight loss 
per week was estimated (p<0.001) after adjusting for starting weight and clinic. Waist 
circumference, BMI and fasting blood glucose decreased an average of 0.69 in. (1.6%, 
p=0.003), 0.82 kg/m2 (2.3%, p<0.001) and 4.63mg/dl (3.7%, p=0.02) respectively. A positive 
correlation was noted between total activity minutes and total pounds lost (Spearman’s 
r=0.36, p=0.01). 
  
Conclusions: The results of this translational research suggest that the GLB program was 
successful in reducing some parameters of risk for diabetes and cardiovascular disease in this 
group of individuals with metabolic syndrome.  The DPP lifestyle intervention can be 
adapted for use in the “real-world” and is feasible to conduct in a primary care practice 
setting.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 In 2001, the Diabetes Prevention Program (DPP) ended prematurely due to significant 
results indicating that the intensive lifestyle intervention utilized in the program was highly 



  

  

successful in reducing risk for type 2 diabetes in all groups regardless of ethnicity, age or 
gender (1).  Other studies have also demonstrated the efficacy of lifestyle intervention and 
reduction in risk for type 2 diabetes (2-5). In addition, the DPP lifestyle intervention was 
found to be effective in reducing risk factors for cardiovascular disease (CVD) (6) and 
components of the metabolic syndrome (7).  While it is apparent that type 2 diabetes and 
CVD risk can be lowered with lifestyle intervention, the translation of these intervention 
programs in a real-world setting presents a number of challenges. 
 Some of these challenges include lack of trained personnel, patient recruitment and 
retention, coordination of care, and availability of quality programs (8).  Primary care 
practices provide an ideal venue for institutional delivery and reinforcement of prevention 
intervention, long-term, for several reasons.  They employ individuals who have the 
knowledge and background to be trained to deliver a lifestyle intervention.  Patients are 
familiar with their primary care practice staff, routine, and location, which could facilitate 
participation and retention.  Finally, since one of the most important aspects of prevention 
intervention is continued monitoring regarding lifestyle change, primary care practices are 
well placed to provide ongoing follow-up care.  For these reasons, translation of a modified 
DPP Group Lifestyle Balance (GLB) intervention for patients with the metabolic syndrome 
was assessed for effectiveness and feasibility in a variety of moderately low income and 
ethnically diverse primary care settings.   
 
Research Design and Methods 
 This prospective study used a one-group design to deliver intervention, incorporating 
pre and post intervention testing of subjects in four diverse primary care practices in the 
Western Pennsylvania area (two urban and two rural practices).   Each of the participating 
practices was asked to identify a “preventionist” to be responsible for implementation of the 
GLB program.  The identified preventionists included nurses, a health educator and an 
exercise physiologist.  One practice shared the responsibilities between two nurses. 
Preventionists were required to attend a two-day training workshop which addressed all 
aspects of the intervention and was conducted by faculty at the study Coordinating Center.  
Additionally, preventionists took part in a pilot GLB intervention themselves where they 
completed all of the components of the program as well as clinical outcomes measurement 
certification through the study Coordinating Center.   
Participant Inclusion and Exclusion Criteria 
 Inclusion criteria consisted of males and females without previously reported 
diagnosis of diabetes, age 25-74 years in 2005 with body mass index (BMI) > 25kg/m2 and at 
least three of five components of the metabolic syndrome (based on National Cholesterol 
Education Program Adult Treatment Panel III) (9) identified at screening.  At the time of 
study, the NCEP had not yet changed its glucose criterion, although the American Diabetes 
Association had lowered its criterion for pre-diabetes from a fasting glucose of 110 mg/dl to 
100 mg/dl (10).  Therefore patients who met the above criteria with only 2 components of the 
metabolic syndrome with a fasting glucose between 100 mg/dl and 109 mg/dl were also 
included at their primary care physician’s discretion.  Exclusion criteria included previously 
reported diabetes, pregnancy, lack of physician approval and inability to sign informed 
consent.   
Recruitment and Study Population 



  

  

 In order to facilitate screening for diabetes and CVD risk, an automated screening 
program was developed which provided immediate feedback regarding the patient’s risk and 
determined eligibility for the GLB program.  Invitations for prevention screening were sent 
to all practice patients age 25-74 with birthdays within a specific quarter of the year.  The 
screening assessment included collection of medical and family history, fasting lipid and 
glucose and clinical measures consisting of blood pressure, height, weight, and waist 
circumference.  A total of 388 patients attended the screenings, with 106 (27%) found to 
meet eligibility criteria for the intervention.   
 Eligible patients were invited to take part in the study which included attendance at 
the 12-session GLB program, as well as pre and post intervention assessments.  Of the 106 
eligible individuals, 55 declined participation, yielding a study population of 51.  Specific 
reasons for non-participation are not available as the screening component is not part of the 
research evaluation.  This research project was approved by the University of Pittsburgh 
Institutional Review Board and the University of Pittsburgh Medical Center Quality 
Assurance Council, as well as the Surgeon General’s Office of Review.  Eligible and 
interested patients signed informed consent prior to beginning the study. 
Procedures and Outcome Measures 
 Enrolled participants were asked to attend an assessment to obtain clinical measures 
prior to beginning and again at the conclusion of the intervention.  All clinical measures were 
obtained by a certified preventionist and/or certified Coordinating Center staff member.  
Blood pressure was measured in a sitting position in the right arm after resting for five 
minutes.  First appearance and last heard (phase V) Korotkoff's sounds were used to define 
the pressure readings; the measures were repeated three times with a thirty second wait 
between each reading (11).  An average of the 2nd and 3rd readings was computed.  Height 
and weight were measured twice without shoes with the average computed; BMI was 
calculated as average weight divided by average height squared (kg/m2).  Waist 
circumference was measured at the midpoint between the lower rib margin and the iliac crest; 
the measurement was repeated twice and the average computed.    
 Total cholesterol, high-density lipoprotein (HDL) cholesterol, non-HDL cholesterol 
(total cholesterol - HDL cholesterol) and glucose were measured after at least a two-hour fast 
using the Cholestech LDX System by a certified laboratory assistant.   Global CVD risk 
assessment (12) was estimated and medication use was assessed via participant interview.  In 
addition, weight was recorded weekly at each session. 
Intervention 
 The original DPP Individual Intensive Lifestyle Intervention was developed at the 
University of Pittsburgh by the DPP Lifestyle Resource Core and has been described in detail 
elsewhere (13).   Members of the original DPP lifestyle team collaborated to adapt the 
individual intervention to a group-based program and to condense the program from 16 
individual sessions delivered over 24 weeks to 12 group sessions delivered over 12-14 
weeks.  Other modifications included concentrating on healthy food choices rather than 
specifically the food pyramid, a focus on calorie as well as fat intake from the beginning of 
the intervention and more emphasis on the pedometer.  As in the original DPP lifestyle 
program, the goals of the GLB intervention were to achieve and maintain a 7% weight loss, 
and to safely and progressively increase physical activity to 150 minutes per week of 
moderately intense physical activity similar to a brisk walk. 



  

  

 The GLB curriculum was administered by the trained preventionist(s) in each practice 
at the primary care practice location.  Each participant received a copy of the GLB 
participant handouts, Fat and Calorie Counter, self-monitoring books for keeping track of 
food and physical activity, a pedometer with instructions, a set of measuring cups and 
spoons, and a chart for self-monitoring weekly weights over the course of the program.  All 
subjects were asked to self-monitor weight, food intake and physical activity and were given 
feedback concerning progress.   
Sample Size Estimation and Statistical Analysis 
 Based on the local DPP weight loss experience and using this variance estimate, we 
estimated that 21 subjects were needed to detect a 7% weight loss (as per the DPP goal) with 
α=0.05 and 90% power. The DPP achieved a 7% mean weight loss in the intensive lifestyle 
(ILS) group after 6 months. In translation to a real-world setting, we assumed the new 
intervention might achieve only half the DPP goal by 3 months, i.e. a 3.5% mean weight loss, 
requiring 78 subjects.   
 Analyses were carried out using the SAS statistical package (version 9.1, SAS 
Institute, Cary North Carolina, USA).  The mean change between pre and post intervention 
measures was analyzed using the Paired Student’s t-test when change data was normally 
distributed (weight, waist circumference and BMI); however, for most measures the non-
parametric Wilcoxon Matched-Pairs Signed Rank test was used.  Mixed models were used to 
examine weight change over time (repeated measures per participant) adjusting for weight at 
study entry and clustering of participants within clinical site; individual participant and 
clinical sites were random effects in this model.  Correlations were calculated using 
Pearson’s or Spearman’s correlation coefficient r.  Primary analyses were conducted on an 
intention to treat basis; to handle missing data we used last observation carried forward 
methodology for participants who did not attend the post assessment visit (n=51).  Subjects 
with changes in medication during the course of the intervention for the condition being 
evaluated were excluded from the analyses; in addition 8 participants whose glucose results 
were affected by a laboratory error were excluded from glucose analysis.  Secondary (per 
protocol) analyses were also performed for the group (completers) that attended at least 50% 
of the intervention sessions and the pre and post intervention assessments (n=28).   
Results 
 The mean age of the participants in this study was 52.9 years; the majority (82%) of 
participants were female (n=42/51) and approximately 25% of the participants were non-
white.  Baseline clinical measures for the total group are shown in Table 1.  There were no 
notable differences in baseline measures between gender with the expected exception of a 
higher HDL cholesterol for females (43.8 mg/dL v. 31.4 mg/dL, p<0.05).  Average BMI for 
the group was greater than 30kg/m2. 
   A total of 31 participants (61%) attended 6 or more of the 12 intervention sessions, 
with 81% of those (25 participants) attending 8 or more sessions.  Retention rates varied 
between the clinics (p<0.05) with a range of 39%-82%.   Attendance at fifty percent or more 
of the sessions was associated with achieving 3.5% weight loss (p=0.002) and reaching the 
150 minutes/ week physical activity goal (p=0.003).   
 Table 2 shows the results of the pre and post intervention measure comparisons for 
the total group (n=51) and those who completed the intervention and the post assessment 
visit (n=28).  Overall weight loss for the total group was significant with an average weight 
loss of 4.6 pounds (2.2%, p<0.001).  Using mixed models, participant weight loss was 



  

  

estimated as 0.5 pound per week (p<0.001) after adjusting for starting weight and clinic 
(p<0.001).  A significant decrease from pre to post intervention was also found for waist 
circumference (-0.69 inches, 1.6%, p=0.003), BMI (-0.82 kg/m2, 2.3%, p<0.001) and glucose 
(-4.63 mg/dl, 3.7%, p=0.02).   No significant changes were noted for systolic or diastolic 
blood pressure or total, non-HDL or HDL cholesterol. There is no suggestion of 
heterogeneity between the clinics for any of the measures with the exception of waist 
circumference, where one center had an increase in contrast to all other centers. 

 A sub-analysis of “completers” (those who attended at least 50% of the intervention 
sessions as well as the pre and post assessments, n=28) was also conducted.   Significant 
results were seen in the same variables as for the total population, although mean weight loss 
was greater in this group (7.22 pounds, 3.5%, p<0.001), and a marginally significant decrease 
in diastolic blood pressure (-2.55 mm/Hg, 2.5%, p=0.09) was noted. The change results 
comparing pre and post intervention measurements were not impacted by age or by gender.    
 Attainment of the program goals was examined for both the total and “completer” 
groups (Figure 1). In the total group of 51 participants, four participants reached the weight 
loss goal of 7% (7.8%), while 11 (21.6%) reached 5% or greater and 17 participants (33.3%) 
had 3.5% or more weight loss.  Of those participants who recorded physical activity minutes 
(n=21), 12 (57.1%) were successful in reaching the physical activity goal (average of > 150 
minutes/week) with an overall mean of 242.5 (sd=398.6, range=0-1,914) activity minutes per 
week observed.  For those who recorded both initial and later activity (n=16), a non-
significant mean increase of 46.1 (sd=139.6, 28.3%, p=0.11) in activity minutes was noted. 
 Within the “completers” group, 4 of 28 participants reached the 7% weight loss goal 
(14.3%), while 10 (35.7%) and 15 (53.6%) achieved weight loss of at least 5% and 3.5% 
respectively.  Of the 18 “completers” who recorded physical activity minutes, 12 (66.7%) 
met the physical activity goal, with an overall mean of 274.88 (sd=423.0) activity minutes 
per week.  Of those completers who recorded activity level for both initial and later weeks 
(n=15), a significant increase in mean physical activity minutes of 51.13 (sd=142.99, 31.8%, 
p=0.04) was noted.   
 Overall, a positive correlation was observed between total activity minutes and total 
pounds lost (Spearman’s r=0.36, p=0.01).  Furthermore, a significant association between 
attainment of the activity and weight loss goals was noted; 25% (n=12) of those who attained 
activity goal vs. 2.5% (n=39) of those who did not were successful in reaching the weight 
loss goal (p=0.03).   
Discussion 
 The current project is one of the first attempts to take the successful intervention 
utilized in the DPP, modify it for real-world implementation and evaluate its effectiveness in 
a primary care setting.  The results suggest that the current GLB adaptation of the DPP 
lifestyle intervention can be successfully delivered by trained healthcare providers in diverse 
primary care practices, with comparable weight loss to that achieved in DPP itself.  As is 
well known, translation from research to the “real-world” presents a number of challenges, 
which make the current findings particularly encouraging.   

One notable difference between research studies such as the DPP and the real world is 
the population being examined.  Unlike volunteer research, the current program targeted all 
primary care practice patients found to be at risk, rather than the more selective recruitment 
of volunteers already willing to participate in a clinical treatment trial.   In a recent analysis 
of the physical activity component of the DPP intervention, investigators found that the level 



  

  

of reported physical inactivity in the DPP cohort was less than that reported in the NHANES 
III subgroup with impaired glucose tolerance (14) suggesting that the DPP volunteers were 
likely healthier and more motivated.  In the current study, the primary reasons for non-
attendance were related to medical and psychosocial problems.   
 Retention of enrollees in an intervention program can be difficult in a research 
environment, however, may be even more challenging in real-world settings operating with 
limited funds and devoid of monetary rewards or incentives.  In the current study, about 60% 
of participants attended at least half of the sessions.  Interestingly, there was a significant 
difference between retention rates in two clinics (82% vs. 39%, p<0.05) although there were 
no significant differences in age, gender or ethnic distributions in these clinics and both 
clinics were located in an urban setting.  This finding warrants further investigation to 
determine what factors may contribute to program retention.   
 Comparisons for retention to similar translational programs are limited; however, one 
such translational study in a workplace setting exhibited about 95% retention.   Participants 
were encouraged to attend during work hours without loss of pay or personal time and 
received other small incentives (15).   Another lifestyle translation study involving a 
partnership between a university and a local HMO noted a 92% retention rate; patients were 
charged an initial commitment fee which was returned in its entirety if the subject met certain 
attendance requirements (16). These translation attempts suggest that allowing patients to 
attend sessions during work without loss of pay and offering some incentive and/or 
reimbursement for attendance may be beneficial in improving retention.  Since the current 
project’s evaluation indicated a correlation between attendance and weight loss as well as 
physical activity, attention to provision of motivational items for attendance should be an 
important consideration for future translational efforts. 
 Likewise, levels of interest for primary care staff working in the real world may be 
dissimilar to those involved in traditional research, with different goals and role expectations.  
One study examining health care provider attitudes toward the detection and management of 
those at risk for diabetes found that many have concerns including lack of resources and 
questionable patient motivation for making lifestyle change (17).  It is important to note that 
the preventionists who were trained to deliver the GLB had no prior experience in behavioral 
modification, nor specialist diabetes interest and had varied backgrounds.  Thus, a large pool 
of health professionals is potentially eligible to deliver the GLB with appropriate training.   
 The GLB was successful in reducing certain risk factors for diabetes and CVD 
including weight, BMI, waist circumference and glucose.  Weight loss data from the DPP is 
only available for the 6 month follow up visit forward, so we are unable to directly compare 
weight loss in the DPP at 3 months to the GLB weight loss; however, review of the trend in 
the DPP at 3 months shows a mean weight loss of 3.5%, similar to that achieved by over half 
of the “completer” group.  As it is expected that the effectiveness of an intervention may be 
reduced when being translated from research to clinical practice (18), thus these findings are 
encouraging.    
 Strengths of this study include a prospective follow-up design in one of the first 
efforts to translate the DPP lifestyle intervention to a real-world health care setting.  In 
addition, we were able to collect measures of change in risk parameters for subjects in both 
rural and urban primary care settings.  Data were analyzed according to the principle 
“intention to treat” as well as for those that actually completed the program and follow-up 
assessment. 



  

  

Limitations of this study include: 1) a lower number of participants enrolled than 
originally anticipated, thus not permitting practice specific comparison analyses, 2) the 
attrition of participants and subsequent lack of evaluation of those who did not complete the 
intervention and 3) the limited period of study (3 months) due to funding considerations.  

We have successfully adapted the individual lifestyle intervention utilized in the DPP 
for group implementation in a “real-world” setting while maintaining the fundamental 
aspects of the original intervention.  The current evaluation suggests that the GLB program 
delivered by trained health professionals was feasible and effective in reducing some 
parameters of risk for type 2 diabetes and CVD in this group of individuals with the 
metabolic syndrome.  It will be important to evaluate the GLB program in larger populations 
and other venues over time.  Additional future areas of study should address methods of 
delivery of GLB versus standard care, as well as in-depth cost analysis. It will also be 
important for future evaluations to consider longer follow-up.   
  In the “real-world”, patients with risk factors for diabetes and CVD are often told to 
“lose weight and increase activity”.  It is hoped that this, and similar programs will enable 
physicians to write a “prescription” for lifestyle change (and insurers to cover the costs) with 
the assurance that tangible health benefits will ensue.   
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Table 1 Baseline Characteristics of Study Population: Group Lifestyle Balance Program-University of 

Pittsburgh Primary Care Practice Population 

 Female (n=42)  
Mean (sd) 

Male (n=9) 
Mean (sd) 

Overall (n=51)  
Mean (sd) 

Weight (pounds) 
 

212.8 (44.7) 231.0 (24.8) 216.0 (42.3) 

Total Cholesterol (mg/dL) 194.5 (31.3) 176.2 (28.7) 191.3 (31.4) 

HDL Cholesterol* (mg/dL) 43.8 (11.1) 31.4 (5.7) 41.6 (11.4) 

Non-HDLC (mg/dL) 150.7 (32.1) 144.8 (28.2) 149.7 (31.2) 

Blood Glucose (mg/dL) 98.4 (18.4) 100.6 (17.6) 98.8 (17.9) 

Systolic Blood Pressure
(mm Hg) 

122.9 (19.1) 130.1 (19.3) 124.2 (19.1) 

Diastolic Blood Pressure
(mm Hg) 

77.8 (12.6) 80.4 (8.3) 78.3 (11.9) 

Waist (inches) 
 

42.8 (5.9) 44.8 (3.9) 43.2 (5.6) 

Body Mass Index1 36.9 (7.9) 35.2 (3.9) 36.6 (7.4) 

 Data are means (standard deviation) 
 *p<0.05, statistically significant difference between genders 
 1n=50, height missing for 1 participant 
 

 

 

 

 

 

 

 

 

 

 

 



  

  

Table 2  Pre and Post Intervention Comparisons: Group Lifestyle Balance Program-University of Pittsburgh 
Primary Care Practice Population 
 

 Total Group 
n=51 

Completers 
n=28 

Variable n Pre-
Mean 
(sd) 

Post-
Mean 
(sd) 

Mean 
Change 
(sd) 

Mean %
Change 

p-value n Pre-
Mean 
(sd) 

Post-
Mean 
(sd) 

Mean 
Change 
(sd) 

Mean %
Change 

p-value 

Weight 
(pounds) 

51 216.0 
 (42.3) 

211.4 
 (43.0) 

-4.60  
(7.2) 

-2.2% <0.001 28 213.98 
(46.9) 

206.76 
(47.8) 

-7.22  
(8.1) 

-3.5% <0.001 

Total 
Cholesterol* 
(mg/dL) 

47 190.57 
(31.4) 

190.74 
(32.4) 

0.17  
(23.9) 

0.8% 0.92 25 194.0  
(30.2) 

195.52 
(33.1) 

1.52  
(32.0) 

1.96% 0.69 

HDL* 
(mg/dL) 

47 42.11  
(11.5) 

42.77  
(11.7) 

0.66  
(7.1) 

2.2% 0.32 25 44.56  
(13.1) 

45.48  
(13.2) 

0.92  
(9.63) 

3.45% 0.41 

Non-HDL* 
(mg/dL) 

47 148.47 
(31.2) 

147.98 
(32.8) 

-0.49  
(22.6) 

-0.51% 0.84 25 149.44 
(29.9) 

150.04 
(33.7) 

0.6  
(30.0) 

1.8% 0.92 

Glucose** 
(mg/dL) 

43 99.09  
(15.7) 

94.46  
(15.5) 

-4.63  
(16.7) 

-3.7% 0.02 21 102.28 
(16.1) 

95.28  
(18.9) 

-7.0  
(19.4) 

-5.9% 0.03 

SBP* 
(mm Hg) 

45 122.41 
(17.9) 

124.23 
(19.9) 

1.82  
(9.31) 

1.6% 0.29 22 124.73 
(16.2) 

126.50 
(20.2) 

1.77  
(12.0) 

1.5% 0.71 

DBP* 
(mm Hg) 

45 77.59  
(11.8) 

76.58  
(10.9) 

-1.00  
(5.39) 

-0.08% 0.22 22 79.09  
(8.3) 

76.55  
(5.9) 

-2.55  
(7.0) 

-2.5% 0.09 

Waist 
(inches) 

51 43.16  
(5.58) 

42.46  
(5.67) 

-0.69  
(1.61) 

-1.6% 0.003 28 42.85  
(5.3) 

41.63  
(5.5) 

-1.21  
(2.0) 

-2.8% 0.003 

BMI 
(kg/m2) 

50 36.55  
(7.35) 

35.74  
(7.45) 

-0.82  
(1.18) 

-2.3% <0.001 28 36.85  
(8.8) 

35.62  
(9.0) 

-1.23  
(1.3) 

-3.53% <0.001 

*Patients with med changes excluded 
**n=43 due to lab error 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

  

 
 
Figure 1   Weight Loss Attainment for Total Group and Completers:  Group Lifestyle Balance Program-
University of Pittsburgh Primary Care Practice Population 
 
Legend: 
 
Black:  Weight loss ≥ 7% 
Light gray: Weight loss ≥ 5% 
Dark gray:     Weight loss ≥ 3% 



RESULTS

All 
Groups

Device 
Malfunction

CBG < 40 
mg/dl DKA

CSII removed/ 
SQ or IV insulin 

required

Infusion 
Site 

problems

% CBG
>300 mg/dl

50 1 0 0 11 1 8%

Agree Neutral Disagree
I was satisfied with my insulin pump diabetes management during 
my hospital stay. 86% 0 14%

While I was on my pump in the hospital, my diabetes was managed 
just as well or better than as at home.  50% 33% 17%

Hospital staff understood my insulin pump. 57% 29% 14%
I had control over my diabetes management in the hospital. 57% 0 43%
The hospital staff supported the use of my insulin pump in the 
hospital. 83% 0 17%

I had the information I needed to be able to take care of my diabetes 
during my hospital stay. 71% 29% 0

The meals that I received in the hospital were adequate for 
maintaining blood sugar control. 67% 33% 0

The insulin adjustments made while I was in the hospital were 
appropriate for keeping my blood sugar under control. 86% 0 14%

I had the supplies that I needed to maintain my insulin pump while in 
the hospital. 86% 14% 0

I know what to do with my pump settings after I am discharged from 
the hospital. 100% 0 0

Patient Satisfaction with CSII Therapy 

A Guideline for Diabetes Self- Management in the Hospital: 
Experience with 50 Patients using Continuous Subcutaneous Insulin Infusions

Michelle Noschese, Amy Calabrese Donihi, Kris Ruppert, Monica DiNardo, Tracey Banks, Mary Korytkowski

This research was sponsored by funding from the United States Air Force administered by the U.S. Army Medical Research Acquisition Activity, Fort Detrick, Maryland, Award Number W81XWH-04-2-0030.

Problems Related to CSII Use in Hospitalized Patients

Patients using Continuous Subcutaneous Insulin Infusions (CSII) as outpatients are 
candidates for inpatient diabetes self management. Essential components of self 
management include appropriate patient selection, physician orders for infusion rates, and 
documentation of capillary blood glucose (CBG) and boluses. The absence of information 
regarding inpatient outcomes and clinician unfamiliarity with CSII contribute to 
inconsistencies in hospital management. To address this, an inpatient CSII guideline and 
order set were developed and implemented at the University of Pittsburgh Medical Center 
by a multidisciplinary Diabetes Patient Safety Committee. We report the experience in 50 
consecutive inpatients using CSII, between November 2004 and August 2006, grouped as 
follows: I: No guideline or Diabetes Service Consultation (DSC); II: Guideline only; III: 
Guideline & DSC.

*Length of Stay
There was one pump malfunction and one infusion site problem; no DKA or hypoglycemia 
with loss of consciousness was reported. A high degree of satisfaction with hospital CSII 
management was expressed in 13/15 patients in Groups II and III who responded to a 
patient survey. All surveyed patients reported adequate knowledge regarding pump settings 
and adjustments at discharge. These results suggest that alert patients using CSII as 
outpatients can safely continue this in the hospital with adequate clinical support. The high 
percentage of CBG > 180 mg/dl in all groups suggests the need for continued efforts 
toward improving glycemic control in hospitalized patients. 

0.260.170.700.670.160.19--p value
42.951.45.75.4 7.19.8 15.448 1534Group III
51.841.86.43.2 2.95.2 6.251 1612Group II
59.633.37.13 1.53 1.536 124Group I

% CBG >180 
mg/dl

% CBG 70-
180 mg/dl

% CBG <70 
mg/dl

CSII Use 
(days)

LOS* 
(days)

Agen

ABSTRACT

• Alert patients who use CSII as an outpatient can safely self-manage CSII in the 
hospital with support from clinical staff.

• Use of a standardized CSII Guideline and Order Set helps guide inpatient use of 
CSII therapy

• Inpatients who continue to use CSII require vigilant blood glucose monitoring and 
insulin dose adjustments to maintain blood glucose levels in a desired range

CONCLUSIONS/FUTURE DIRECTIONS

• Patients who have been well controlled with CSII prior to hospitalization are candidates 
for diabetes self management in the hospital.

• Essential components of hospital self-management include an assessment of a patient’s 
ability to perform pump functions and deliver insulin doses accurately.  Additional 
requirements include a physician order for diabetes self management; the recording of 
basal, bolus and correctional insulin doses in the medication record; and documentation 
of all capillary blood glucose (CBG) results as well as site changes. 

• Personnel knowledgeable in CSII therapy who are able to support these patients by 
making indicated adjustments to basal and bolus infusion rates, and assist with trouble-
shooting of mechanical problems can contribute to the success of an inpatient insulin 
pump program.

• Currently, there are no standardized guidelines for use of CSII therapy in the inpatient 
setting, in part due to the lack of information regarding outcomes in patients who use 
CSII therapy in the hospital.

• The paucity of outcomes data and a lack of familiarity with CSII technology among 
nurses and physicians has created variability in how these patients are managed in the 
hospital. 

INTRODUCTION

The purposes of this quality assurance project were to:
• Report the safety and effectiveness of CSII self-management in the hospital 
• Compare glycemic control in hospitalized patients managed with a standardized CSII 

Guideline alone or together with consultation from the Inpatient Diabetes Service with 
patients who are managed with usual care.

• Measure patient satisfaction with CSII self-management in the hospital 

OBJECTIVES

A Guideline for CSII use in the hospital was developed and implemented by the hospital 
Diabetes Patient Safety Committee. Key features of this guideline included:

• Evaluation of a patient’s physical and mental ability to self-manage CSII in the 
hospital

• Recommendation for consultation with the Inpatient Diabetes Service to assist with 
management. 

A CSII Protocol was developed to accompany the Guideline.  Components include:
• Patient Self-Assessment and Attestation Statement
• Standardized Order Set
• Bedside Patient Logbook
• Medical Administration Record

Educational sessions were conducted for nursing staff prior to implementation of the 
protocol

PROTOCOL DEVELOPMENT & IMPLEMENTATION

INPATIENT CSII GUIDELINE

• This project was approved as a Quality Improvement Initiative by the UPMC Total Quality 
Council

• Retrospective chart review was performed on 50 consecutive inpatients identified as 
continuing CSII therapy in the hospital between November 2004 and August 2006.  

• Patients were grouped as follows:
• 4 were managed without the Guideline or Diabetes Service
• 12 were managed with the CSII Guideline only
• 34 were managed with the CSII Guideline in consultation with Diabetes Service

• Age, LOS, number of days of CSII use, all CBG values during CSII therapy, mechanical 
pump problems

• Patients identified as using CSII while still hospitalized were invited to complete a survey 
at the time of discharge to determine satisfaction with CSII management in the hospital. 

METHODS

Bedside Glucose in Inpatients Using CSII 
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Introduction 
 
Approximately  314 million people worldwide are estimated to have impaired glucose 
tolerance and are therefore at increased risk for developing type 2 diabetes and 
cardiovascular disease (CVD) [1].  The metabolic syndrome, a clustering of risk factors 
including insulin resistance, dyslipidemia, obesity and hypertension has also been associated 
with elevated risk for both of these conditions [2-6].   
 
Lifestyle intervention clearly reduces the risk for type 2 diabetes [7-10].  In the United States, 
the Diabetes Prevention Program (DPP) demonstrated that intensive lifestyle intervention 
was highly successful in reducing risk for type 2 diabetes in all groups regardless of ethnicity, 
age or gender [11].  In addition, the DPP lifestyle intervention was effective in reducing risk 
factors for CVD [12] and components of the metabolic syndrome [13].   Recent research has 
focused on translating the DPP intervention to a variety of settings including local YMCAs 
[14],  primary care practice settings [15], and hospital-based locales [16, 17].  These 
successful projects focused on lifestyle intervention delivery in their respective settings; 
however, did not address a model for training and support that could be applied to health 
professionals in other settings.  The challenge for public health is to devise a universal 
framework for translation of all aspects of the DPP research effort (from training and support 
to the intervention program and materials) in order to be readily implemented in a variety of 
settings. 
 
Objective 
 
The objective of this project was to expand the services and support of the Diabetes 
Prevention Support Center of the University of Pittsburgh Diabetes Institute to additional 
regional primary care practices. 
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Methods 
 
Intervention Adaptation 

 

The original DPP Individual Intensive Lifestyle Intervention was developed at the University of 
Pittsburgh by the DPP Lifestyle Resource Core (LRC) and has been described in detail 
elsewhere [18].   For translation, based on analysis from the DPP which suggested that group 
delivery could be cost-effective [19], several members of the DPP LRC modified the original 
DPP lifestyle intervention to the Group Lifestyle Balance (GLB) program for group rather than 
individual delivery.  In addition, the translation team adapted the intervention to be more 
compatible with a real world schedule by decreasing the number of sessions from 16 to 12 in 
order for the program to be delivered on a quarterly basis.  Other modifications included 
concentrating on healthy food choices rather than specifically the food pyramid, a focus on 
calorie as well as fat intake from the beginning of the intervention and an enhanced emphasis 
on the pedometer, which originally had not been part of the core DPP sessions.  Major 
modifications are summarized in Table 1. 
 
GLB program participants receive handouts for each session, a fat and calorie counting book, 
self-monitoring books for keeping track of food and physical activity, a pedometer with 
instructions, and a chart for self-monitoring weight over the course of the program.  All 
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subjects were asked to self-monitor their own weight, food intake, and physical activity levels 
and received feedback concerning their progress.   
 
Training and Support System 
 

 

A major component of the successful DPP intervention revolved around the training and 
support provided to the interventionists delivering it [20].  In an effort to mirror the successful 
DPP model, the Diabetes Prevention Support Center (DPSC) of the University of Pittsburgh 
Diabetes Institute (https://diabetesprevention.upmc.edu) was established in 2006.  Members 
of the DPSC faculty developed a two-day training workshop for health care professionals in 
order to provide a complete, standardized overview of the GLB program and its 
implementation.   Ten training workshops have been held to date, with over 350 health care 
professionals completing training, including the preventionists providing the intervention for 
this present evaluation.  Figure 1 shows the breakdown of attendee locale, as well as the 
proportion of those trained who are involved in Department of Defense projects.  In addition, 
military personnel from Wilford Hall are shown (TX). Figure 2 depicts the professional 
affiliation of those attending workshops to date. 

 

https://diabetesprevention.upmc.edu/


 

7 

 

University of Pittsburgh Diabetes Institute 

  

Figure 1:  Group Lifestyle Balance Training Workshop Attendee Locale  
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Figure 2:  Group Lifestyle Balance Training Workshop Attendee Professional 

Affiliation 

The workshops provide an overview of the background and results of the DPP, the rationale 
for the nutrition and physical activity goals of the program, and a thorough summary 
regarding teaching the basic components of each intervention session.  In addition, one 
section of the workshop is devoted to instruction in conducting group sessions and also 
provides time to help attendees “brainstorm” how they might implement the program in their 
setting.  Training closely follows the GLB manual of operations, which includes a leader’s 
guide for teaching each session as well as a complete set of participant handouts; the 
manual has thus been designed to be a one-stop resource for implementation of the GLB 
program. 
 
In addition to receiving initial training, interventionists in the DPP also received ongoing 
support from the DPP Lifestyle Resource Core (LRC) as they implemented the program.  
Support was provided via monthly conference calls or as needed calls for specific assistance 
with any problems that arose.  In order to replicate this support structure, the DPSC is 
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available to all preventionists who have attended the GLB training workshop including those 
who have participated in this current effort.  During this past year, the DPSC also completed a 
“train the trainer” for our military partners so that these training workshops may be conducted 
onsite within the military framework. 
 
Expansion of the DPSC to Additional Primary Care Practices 
A non-randomized prospective one-group design was chosen for this effectiveness 
evaluation as it is a design often used in translation efforts.  The primary care practice setting 
was chosen initially for translation because it provides an ideal venue for institutional delivery 
and reinforcement of prevention intervention, as well as the provision of ongoing follow-up 
care.  Working with Dr. Francis Solano of the University of Pittsburgh Medical Center, 6 
primary care practices were identified and approached to take part in this evaluation.   The 
primary care practices that agreed to participate were located in Aspinwall, Cranberry 
Township, Monroeville, Murrysville, New Kensington, and Pittsburgh.  Two practices, 
Aspinwall and Monroeville, agreed to take part in formal research evaluation.  One practice 
(Murrysville) later withdrew their participation as they had other competing demands in the 
office such that they were not able to direct attention to this project.  One of the research 
practices had a patient base of approximately 5,000, and the other approximately 10,000.   
 
Subjects age 18 and older without diabetes, a body mass index (BMI) >25kg/m2 and the 
metabolic syndrome (NCEP ATPIII definition)[21] and/or pre-diabetes (fasting glucose 100-
125) [22] were invited to take part.  Potential participants learned about the GLB program 
through flyers posted in primary care practices or directly from their physician.  A physician 
referral documenting eligibility as well as permission for physical activity was required.   
 
Procedures and Outcome Measures 
After completion of informed consent, participants completed assessments at baseline and at 
the conclusion of the intervention.  Subjects had blood pressure, height, weight and waist 
circumference measured following a standard protocol. Total cholesterol, high-density 
lipoprotein (HDL) cholesterol, non-HDL cholesterol and glucose were measured after at least 
an eight-hour fast using the Cholestech LDX System by a certified laboratory assistant.   
Global CVD risk assessment [23] was also estimated and medication use was assessed via 
participant interview.  In addition, weight was recorded weekly at each session.  After 
completion of the 12 core sessions, participants attended monthly maintenance meetings to 
report their weight and activity minutes.   
 
Complete outcomes data were collected for the two research practices (N=13) with limited 
quality assurance data available (weight, BMI and waist circumference) for the total primary 
care practice group (N=46) at baseline and 3 months post-intervention. 
 
Sample Size Estimation and Statistical Analysis 
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Based on pr evious local DPP weight loss experience and us ing this variance estimate, we 
estimated that for paired analysis 21 s ubjects were needed t o detect a 7%  weight loss with 

=0.05 and 90 % pow er.  A nalyses w ere c arried out  us ing the S AS s tatistical pa ckage 
(version 9.1, SAS Institute, Cary North Carolina, USA).  The mean change between pre and 
post intervention measures was analyzed using the Paired Student’s t-test when change data 
were nor mally di stributed ( weight, w aist c ircumference and B MI); how ever, for most 
measures the non-parametric Wilcoxon Matched-Pairs Signed Rank test was used.  M ixed 
models were used to examine weight change over time (repeated measures per participant) 
adjusting for weight at study entry and c lustering of participants within clinical site; individual 
participant and clinical sites were random effects in the model.  Correlations were calculated 
using Pearson’s or Spearman’s correlation coefficient r.  Analyses were conducted on an 
intention t o t reat ba sis; t o handl e missing data w e us ed l ast obs ervation carried forward 
methodology f or participants who did not  at tend the pos t assessment v isit.  Subjects w ith 
changes i n medication use dur ing the c ourse o f the i ntervention for the c ondition bei ng 
evaluated were excluded from appropriate specific analyses.   

Results 

Attendance
The Group Lifestyle Balance program was well attended, with 89.1% of the total group (n=46) 
and 100% of participants in the research group (n=13) attending at least half of the sessions.  
The mean number of sessions attended was 10.  In addition, 11 (85%) participants attended 
the six month assessment visit, and 10 (77%) attended the 12 month assessment visit. 

Clinical Outcome Measures
Demographic characteristics of the research group (N=13) are shown in Table 1, with specific 
results of the baseline and post intervention comparisons for weight, waist circumference and 
BMI f or bo th t he research and t he t otal gr oup i ncluding al l pr imary c are pr actices (n=46) 
shown in Table 2.   A s ignificant decrease in weight ( -9.3 pounds, -4.3%, p<0.0001), waist 
circumference (-1.4 inches, -3.2%, P<0.0001) and BMI (-1.7 kg/m2, -4.4%, p=<0.0001) was 
noted over all.   

Table 1:  Demographic Characteristics: Group Lifestyle Balance Program-University of 
Pittsburgh Primary Care Practice Population 

N=13

Female/Total Group (%) 11/13 (85%)

Non-Caucasian (%) 0 (0%)
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Mean age (sd) 57.4 (sd=10.9) 

Age Range 37-73 

 
Table 2:  Baseline and Post-Intervention Comparisons for Weight, Waist and BMI in Total 
and Research Groups: Group Lifestyle Balance Program-University of Pittsburgh Primary 
Care Practice Population 
 

Variable n Pre-Mean (sd) Post-Mea (sd) Mean 
Change(sd) 

Mean % 
Change 

p-value 

Weight (lbs) 46 220.1 (47.1) 210.9 (47.7) -9.3 (9.1) 4.3% <.0001 

 13 204.0 (40.9) 192.6 (40.7) -11.3 (7.9) -5.6% 0.0002 

Waist (inches) 44* 42.0 (6.1) 40.6 (6.0) -1.4 (1.9) 3.2% <.0001 

 13 40.8 (6.8) 39.0 (6.1) -1.8 (2.5) -4.4% 0.01 

BMI (kg/m2) 44* 37.5 (7.4) 35.9 (7.6) -1.7 (1.6) 4.4% <.0001 
 

 13 34.7 (6.2) 32.7 (6.2) -1.9 (1.4) -5.7% 0.0002 

* Waist and height not measured on 2 participants 
 
The remaining outcome measures for the research group at the 3 month post-

intervention assessment are shown in Table 3, with significant decreases noted in total 
cholesterol (-28.3 mg/dL, -15.3%, p=0.006), LDL cholesterol (-21.5 mg/dL, -20.3%, p=0.005) 
and systolic blood pressure   (-9.7 mm/Hg, -7.5%, p=0.005) at the 3 month post-intervention 
assessment.   No significant changes were noted for diastolic blood pressure, HDL 
cholesterol, triglycerides, glucose, or HbA1c.   

 
Weight loss remained significant at the 6 month (-15.1 pounds, -7.4%, p=0.0002) and 

12 month assessment visits (-10.6 pounds, -5.2%, p=0.001), as did BMI, waist 
circumference, LDL cholesterol, and systolic blood pressure.  Total cholesterol remained 
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significantly decreased at the 6 month assessment and marginally decreased at the 12 
month assessment.  In addition, a significant decrease in diastolic blood pressure from 
baseline was noted at 6 months and 12 months and a significant increase in HDL cholesterol 
was noted between baseline and the 12 month assessment visit.  Results are shown in Table 
3 to follow. 
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Table 3: Baseline and Post-Intervention Comparisons for Clinical Outcome Measures: Group Lifestyle Balance Program-University of 
Pittsburgh Primary Care Practice Population 

 Baseline 3 Months (n=13) 6 Months (n=11)  12 Months (n=10) 
Variable n Mean 

(sd) 
Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p n Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p 

Weight (lbs) 13 204.0 
(40.9) 

192.6 
(40.7) 

-11.3 
(7.9) 

-5.6% 0.0002 188.9 
(41.7) 

-15.1 
(10.5) 

-7.4% 0.0002 10 193.3 
(43.1) 

-10.6 
(10.6) 

-5.2% 0.001 

Waist 
(inches) 

13 40.8 
(6.8) 

39.0 
(6.1) 

-1.8  
(2.5) 

-4.4% 0.01 37.7 
(6.0) 

-3.1  
(2.5) 

-7.5% 0.0005 10 37.2 
(6.3) 

-3.6  
(2.5) 

8.7% 0.0005 

BMI (kg/m2) 13 34.7 
(6.2) 

32.7 
(6.2) 

-1.9  
(1.4) 

-5.7% 0.0002 32.1 
(6.4) 

-2.6  
(1.8) 

-7.7% 0.0003 10 32.8 
(6.5) 

-1.9  
(1.8) 

-5.6% 0.0007 

Total Chol. 
(mg/dl)* 

13 187.3 
(24.2) 

159.0 
(37.5) 

-28.3 
(29.2) 

-15.3% 0.006 161.5 
(36.1) 

-25.8 
(25.5) 

-14.2% 0.004 10 177.3 
(31.5) 

-10.0 
(18.0) 

-5.6% 0.07 

HDL Chol.l 
(mg/dl)* 

13 46.2 
(6.9) 

43.9 
(9.2) 

-2.3  
(5.6) 

-5.2% 0.25 46.7 
(8.2) 

+0.5 
(5.9) 

+1.4% 0.84 10 51.2 
(6.4) 

+4.9 
(5.8) 

+11.6% 0.01 

LDL  Chol. 
(mg/dl)* 

13 108.2 
(26.4) 

86.7 
(31.1) 

-21.5 
(23.2) 

-20.3% 0.005 86.8 
(29.5) 

21.4 
(21.9) 

-20.0% 0.004 9 95.3 
(27.6) 

-14.2 
(18.4) 

-12.7% 0.02 

Triglycerides 
(mg/dl)* 

13 162.7 
(73.6) 

147.5 
(62.1) 

-15.2 
(47.9) 

-9.3% 0.27 139.7 
(59.3) 

-23.0 
(38.8) 

-13.9% 0.08 9 160.1 
(71.9) 

-2.6 
(44.5) 

-2.4% 0.98 

Glucose 
(mg/dl)* 

13 98.9 
(12.0) 

103.2 
(5.6) 

+4.3 
(10.1) 

+4.5% 0.15 93.4 
(5.4) 

-5.5 
(12.3) 

-4.3% 0.12 10 95.0 
(17.1) 

-3.9 
(18.4) 

0.84 0.70 

HbA1c (%) 13 5.7 
(0.4) 

5.8 
(0.4) 

+0.07 
(0.3) 

+1.2% 0.33 5.8 
(0.32) 

+0.07 
(0.32) 

+1.4% 0.27 10 5.9 
(0.4) 

+0.16 
(0.31) 

+2.9% 0.26 

SBP 
(mmHg)* 

12 122.9 
(10.7) 

113.3 
(6.6) 

-9.7  
(8.6) 

-7.5% 0.005 113.5 
(8.7) 

-9.4  
(8.1) 

-7.4% 0.001 8 112.6 
(11.5) 

-11.3 
(12.2) 

-8.8% 0.03 

DBP 
(mmHg)* 

12 80.3 
(4.5) 

7.7 
(6.2) 

-3.7  
(7.1) 

-4.4% 0.10 75.0 
(5.5) 

-5.3  
(6.4) 

-6.4% 0.01 8 73.1 
(5.4) 

-7.4  
(6.7) 

-9.0% 0.004 

* Participants with any medication changes excluded



 

  
 

14 

 

University of Pittsburgh Diabetes Institute 

Achievement of Goals 
Results for weight loss achievement are shown in Figure 3 below. When examining weight 
loss, 9 of 13 participants (69.2%) reached a weight loss of at least 3.5%, 8 of 13 (61.5%) had 
weight loss of at least 5%, and 5 of 13 (38.5 %) reached the 7% weight loss goal.  At the 6 
month follow up assessment visit, 77% (10/13) reached 3.5% weight loss, 69% (9/13) 
reached 5% weight loss, and 46% (6/13) reached the 7% goal.  In addition, 100% of those 
who achieved 3.5%, 5% and 7.5% weight loss at the 3 month post intervention assessment 
maintained that weight loss at the 6 month assessment visit. At the 12 month assessment 
visit, 7 of the 13 participants (53.9%) had weight loss greater than or equal to 3.5%, 38.5% 
(5/13) had weight loss greater than or equal to 5% and 30.8% (4/13) had weight loss greater 
than or equal to 7%;  80%, 63% and 77%  respectively maintained those weight loss levels at 
one year 
 

 

Figure 3:  3, 6 and 12 Month Post-Intervention Weight Loss: Group Lifestyle Balance 
Program-University of Pittsburgh Primary Care Practice Population 
 
 Of the 7 (53.8%) participants that recorded activity minutes, 2 (28.6%) successfully 
reached the physical activity goal (average of 150 minutes per week).  Additionally, the mean 
number of activity minutes completed per week was positively correlated with weight loss in 
Phase 2 (r=0.71, p=0.07).   Based on information collected during participant interview, a 
significant increase in the median self-reported activity minutes was noted between baseline 
and the 3 month post-intervention assessment (30 versus 150 minutes, p=0.001) and a 
marginally significant increase noted between baseline and the 6 month post-intervention visit 
(30 versus 120 minutes, p=0.08).  Reported activity minutes remained increased at the 12 
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month assessment when compared to baseline; however, this difference was not significant 
(30 versus 59 minutes, NS). 
 
Discussion 
 
The findings of this project provide further evidence that this diabetes prevention model was 
successfully expanded to these UPMC Primary Care Practices.  The Group Lifestyle Balance 
program was successfully administered to preventionists who, in turn, received their training 
and support from the DPSC.  The program reduced key components of risk for type 2 
diabetes and CVD for participants in these local primary care practice settings.  In the DPP, 
49% of lifestyle participants reached the 7% weight loss goal by the completion of the core 
intervention at the end of six months [24]; in the current project, 38.5%  met a weight loss 
goal of 7% at 3 months.  The GLB program was also recently implemented by DPSC trained 
preventionists in an urban medically underserved community setting subjects with the 
metabolic syndrome; 26.1% reached the 7% weight loss goal at the conclusion of the 3 
month intervention and over one-third reduced at least one component of the metabolic 
syndrome [25].   
 
We expected that the effectiveness of our translation effort might be reduced relative to that 
administered in a controlled research setting like the DPP [26], however, 69.2% achieved 
weight losses of at least 3.5% at 3 months in the current group which appears somewhat 
similar that the trend for weight loss seen in the DPP at 3 months.  In addition, 100% of 
participants that achieved 7%, 5% and 3.5% weight loss maintained that weight loss at the 6 
month assessment, with 80%, 63% and 77% respectively maintaining those weight loss 
levels at one year.  Furthermore, significant decreases in weight and several other 
parameters of risk were successfully maintained through the 6 and the 12 month assessment 
visits, demonstrating the long-term impact of the intervention.   
  
Achievement of the physical activity goal was limited in this group; however, only a little more 
than half of the participants actually recorded activity minutes.  This may reflect a problem in 
tracking and reporting of physical activity since self-reported activity minutes increased 
significantly between baseline and the 3 month assessment.  This trend continued at the 6 
month assessment and activity minutes remained increased from baseline at the 12 month 
assessment, however the difference was no longer significant.  In moving forward with 
prevention intervention it will be important to determine more effective methods to encourage 
tracking and recording of physical activity was well as general measures of physical activity. 
 
Retention of participants in an intervention program can prove difficult in the most supportive 
research environment; this is even more challenging in a real-world setting that must operate 
with limited staffing and funds, devoid of monetary rewards or incentives.    For this project, 
we demonstrated excellent retention of participants.  It is likely that by fine-tuning the types of 
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motivators that are introduced, participant engagement strategies have improved as we move 
forward with translation.  In the current project, preventionists in earlier projects learned which 
tools were effective and were able to share that knowledge in planning for later 
implementations.  Preventionists reported positive participant response to providing samples 
of low fat/calorie foods for taste-testing in appropriate sessions, individual participation in 
providing favorite healthy recipes or cookbooks, and small incentives such as a food scale or 
certificate of achievement for completing the program. These translation attempts 
demonstrate that creativity is necessary for participant retention, and that a small budget for 
healthy lifestyle enablers and incentives should be considered during planning.  Since poor 
treatment outcome for weight loss has been shown to be related to poor program attendance 
[27, 28] and the current project’s evaluation indicated a correlation between attendance and 
weight loss, attention to provision of motivational items for attendance is an important 
consideration for future translational efforts.  
  
Strengths of this project include the development of a framework for training and support for 
lifestyle intervention implementation, as well as prospective follow-up design in the initial 
evaluation of this modified DPP lifestyle intervention for translation to real-world settings.  In 
addition we collected measures of change in risk parameters for subjects in both urban and 
rural environments, in two phases, with data analyzed according to the intention to treat 
principle. 
 
Limitations of this study include the modest sample size, thus not permitting sub-group 
analysis.  In addition, only a small number of males participated, and the cohort consisted of 
only Caucasians, thus it will be important for future translational efforts to determine strategies 
to engage other groups. 
 
Future translation steps will address the development of a recognition program that will 
further enhance program delivery expertise and standardization, thus providing third-party 
payers with confidence that the program meets a prescribed level of quality for 
reimbursement. 
 
By mirroring the successful intervention training and support scheme utilized in the DPP, we 
have further expanded our translation model for diabetes prevention and CVD risk reduction. 
At the core is the modified lifestyle intervention utilized in the DPP which has been adapted 
for implementation in real world settings, while maintaining the fundamental aspects of the 
original intervention.  The GLB program has now been successfully implemented in several 
health care locales, and a medically underserved community setting, and is currently in 
process within the military.  By providing a central training center for intervention delivery via 
workshops as well as provision of subsequent post-training support, it is hoped that this 
model will provide a framework for large-scale prevention dissemination in expanded civilian 
and military settings.   
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Title:    Diabetes Prevention and Treatment Programs for Western PA  
 
Contract No.   W81XWH-04-2-0030  
 
Sub-project Title:  Rural & Minority Outreach – Johnstown  
 
Goal:  Identify people with metabolic syndrome through community 

screenings in accessible sites 
 
Deliverable:   Evaluation process and measurement tools. 
 
Submission Date:  November 19, 2008 
 
Deliverable No:  214 and 215 
 

BACKGROUND 

Implementing and evaluating diabetes interventions with comprehensive approaches is 

particularly critical in rural communities as this population experiences increased rates of 

chronic disease, including diabetes (31.6/1000 vs. 26.7/1000, rural vs. urban 

respectively) and in minority populations who are at increased risk for developing 

diabetes and its complications (1) . The efficacy of lifestyle change to prevent or delay 

type 2 diabetes in at-risk adults has been demonstrated nationally in the Diabetes 

Prevention Program (2).  Subsequently, we demonstrated the effectiveness of 

implementing a modified Diabetes Prevention Program (DPP) entitled Group Lifestyle 

Balance (GLB) in a high risk urban community (3). It is equally important to test a similar 

intervention in a rural site since rural residents are known to have a poorer perception of 

overall health, lower income, lower use of preventive services and a higher proportion of 

elderly and children compared to those residing in urban settings (1). This arm of the 

Diabetes Prevention and Treatment Program project was designed to target people with 

metabolic syndrome who are at increased risk for diabetes and cardiovascular disease 

who live in an underserved rural community and facilitate the GLB in a community-based 

clinic.  
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METHODS 

Setting 

The Johnstown community with its lower socioeconomic and aging population serves as 

the site for the project.  Through this program, the Conemaugh Diabetes Institute (CDI) 

was established as part of the Pittsburgh Regional Initiative for Diabetes Education 

(PRIDE) network. At the heart of CDI is a comprehensive clinic located in downtown 

Johnstown. While much of the clinic’s activity revolved around the treatment of persons 

already diagnosed with diabetes, the staff embarked on providing a Group Lifestyle 

Balance program to persons with metabolic syndrome, and at high risk for developing 

diabetes.  

Population profile 

The Johnstown community, with approximately 23,906 residents, is located in rural 

Cambria County, 100 miles east of Pittsburgh. Johnstown has suffered economic 

hardship with the closing of the steel and mining industry. The population is largely 

elderly and of lower socioeconomic status made up of 86% Caucasians, 45% > 45 years 

of age, and a per capita personal income of $13,236 in 1999 (4). According to the 

Pennsylvania Department of Health’s 2004 Behavioral Risk Factor Surveillance Survey, 

9% of adults in Cambria County have diabetes compared to 8% with diabetes in 

Pennsylvania (,5).    

 

Screening 

People at risk for diabetes and cardiovascular disease often have a cluster of symptoms 

that are characterized as metabolic syndrome (6). The causes of metabolic syndrome 

are usually related to improper nutrition and inadequate physical activity.  

The risk factors for metabolic syndrome include: 

1. Abdominal obesity (waist circumference > 102 cm in males or > 88 cm in females 
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2. Triglycerides > or equal to 150mg/dL 

3. Low high-density lipoprotein (HDL) cholesterol<40mg/dL for men and <50 mg/dL 

for women 

4. BP > or equal to 130/85 

5. High fasting glucose> or equal to 100 mg/dL  

People living in the PRIDE Johnstown community were screened for metabolic 

syndrome in the community service area. Participants were eligible for the study if they 

were overweight (BMI of at least 25) and had at least three of five risk factors for the 

metabolic syndrome. Participants were recruited by posting flyers in physicians’ offices 

and through community advertisements (Appendices A and B).  The majority of patients 

were self referrals    

Intervention - The Group Lifestyle Balance Program (GLB) 

Three nurses and 1 dietitian were trained to be the GLB preventionists. Ten groups of 

participants, for a total of 105 at-risk adults, enrolled in the GLB program. . The GLB 

program began with a 12-week nutrition and activity curriculum adapted from the 

National Diabetes Prevention Program’s 16-week curriculum.  Morning, afternoon and 

evening classes were offered during the 12-week period. Participants were told of all 

exercise opportunities available to them in the local area.  All GLB classes took place at 

the Conemaugh Diabetes Institute. 

Support Groups 

Initially, support groups were offered quarterly for those participants who completed the 

12 week GLB. However, participants requested monthly support groups and beginning 

with the third set of participants, support groups became available on a monthly basis.  

The support group meetings were offered in the afternoons and evenings with 7 - 10 

participants usually attending the sessions. 
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RESULTS 

Results are available for the 76 participants who completed clinical measurements at the 

end of the 12 week GLB.  

Weight Loss 

The average participant weight loss was 10 pounds, a significant weight loss (p< 

0.0001).  

Baseline 12 Week Post Intervention 

204.7 lbs 194 lbs. 

 

Change in Weight Following a Group Lifestyle Balance 

Intervention
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Body Mass Index (BMI) 

On average, BMI dropped 2 units, a significant reduction in BMI (p < 0.0001). 

Baseline 12 Week Post Intervention 

BMI 33.9 BMI 31.9 

 

Change in BMI Following a Group Lifestlye Balance 
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Waist Circumference (WC) 

On average, just over two inches was lost in waist circumference (WC), a significant 

reduction (p< 0.0001). 

Baseline 12 Week Post Intervention 

41.6 inches 39.4 inches 
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Change in Waist Circumference Following a Group Lifestyle 

Balance Intervention
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Blood Pressure 

At baseline, less than half of participants met the blood pressure recommendation of  
<130/85.  After the 12 week intervention, 75% met the blood pressure recommendation, 
a significant improvement (p < 0.0007). 
 

Change in the Proportion of Patients with Blood Pressure < 

130/80 mmHg Following a Group Lifestyle Balance Intervention
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75.8
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Attendance and Adherence to Behavioral Recommendations 

The majority of participants attended 85% of the classes. Of those attending the classes, 

approximately 97% tracked their calorie and fat intake as well as their time spent 

exercising. According to the “Keeping Track” records the majority of participants used 

walking or swimming as their choice of physical activity. Some participants added 

strength training by lifting weights or using exercise bands.  

Program Challenges 

We consider recruitment and program participation reasonable, despite challenging 

community dynamics that occurred during this project. When this project was initiated, 

the Conemaugh Diabetes Institute was part of UPMC Lee Hospital. Shortly after project 

implementation, the Conemaugh Memorial Health System assumed administrative 
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responsibility for the Conemaugh Diabetes Institute and became the major medical 

institution and host for the diabetes treatment and diabetes prevention programs. With 

the hospital leadership transition, personnel and community trust needed to be attended 

to and re-established. 

CONCLUSIONS 

Implementing a community-based diabetes clinic in an underserved, rural area that 

facilitates an evidence-based diabetes prevention program appears to be feasible and 

effective. Attendance and active participation was high. More than one hundred adults 

participated in the lifestyle intervention to reduce or delay type 2 diabetes and 76 fully 

completed the program. Statistically significant reductions in weight, BMI, waist 

circumference and blood pressure were demonstrated.  
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Approval Date:  April 4, 2005 
Renewal Date:   April 3, 2006 

University of Pittsburgh 
Institutional Review Board 

IRB #0502153 
 

         Appendix A - Flyer, 
General 

We’re Happy To Announce 
The Opening Of The New 

UPMC Lee Regional 
Diabetes And Heart Disease 

Prevention Program –a 
Research Study for eligible adults-  

 

If eligible for this Research Study, you will 
receive: 

 classes to help you prevent diabetes and heart 
disease 

 opportunities to exercise in different, 
convenient locations 

 follow-up health screenings to see how you 
are doing 

 personal help from a professional, caring staff. 
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We are offering a series of free Health Screenings in  many community locations  

 
Find out if you are eligible for this research study - Get 
Screened! 
 

For more information about the UPMC Lee 
Regional Diabetes And Heart Disease 

Prevention Program 
and a list of Screening Dates and Sites, 

contact Carol Harding, Director, At 814-
533-0594. 

A Program Of UPMC  Lee Regional  and the University of Pittsburgh 
Diabetes Institute 
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Approval Date:  April 4, 2005 
Renewal Date:   April 3, 2006 

University of Pittsburgh 
Institutional Review Board 

IRB #0502153 
 

         Appendix B - Flyer, 
Specific 

Worried About Getting 
Diabetes Or Heart Disease? 

Find out if you’re at risk at a Free Health 
Screening 

Date 
Time 
Place 

Address 
The Free Screening Includes: 

 Fasting Blood Test for HDL Cholesterol, 
Blood Fats and Blood Sugar (Do not eat for 

3 hours or 8 hours before the Screening –  
Refreshments will be served at the Screening.) 

 Height, Weight, and Body Measurements 
 Blood Pressure 

For information about the UPMC Lee 
Regional Diabetes and Heart Disease 
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Prevention Program - a Research Study for 
eligible adults 

and a list of additional screening dates and 
sites,  

contact Carol Harding, Director, at 814 533-
0594. 

Reminder: You must not eat for at least 3 hours. Or, you may do an 
“overnight” 8 hour fast before the Screening. You may have water 

and medicine. Refreshments will be served. 
A Program Of UPMC Lee Regional and the University of Pittsburgh Diabetes Institute 
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Deliverable # 199: Final Report to Include Training and Advertising 
Materials Produced  



Title:    Diabetes Prevention and Treatment Programs for Western PA  
 
Contract No.   W81XWH-04-2-0030  
 
Sub-project Title:  Rural and Minority Outreach -- Johnstown 
 
Goal:  Develop centers with resources for nutrition, exercise, DSME and 

access to specialty services. 
    
Deliverable:   Final report to include training and advertising materials produced. 
 
Submission Date:  June 30, 2008 
 
Deliverable No:   199 



Background 

The goal of the Rural and Minority Outreach component of the 2004 Diabetes 

Treatment and Prevention Program proposal was to develop centers with resources for 

nutrition, exercise, DSME and access to specialty services in rural and minority 

communities. The focus of the effort for rural outreach was Johnstown, Pennsylvania.  

At the time of the project’s inception, there were two major health providers in 

the greater Johnstown area, UPMC Lee Regional and Conemaugh Health System. In 

order to build local capacity for the treatment of persons with diabetes, renovations were 

planned to the UPMC Lee Regional Main Medical Building in downtown Johnstown to 

establish a diabetes center for education and treatment. Nearly six months into the project 

it was learned that UPMC planned to sell the UPMC Lee Regional business unit to 

Conemaugh Health System. As of August 1, 2005, the sale of UPMC Lee Regional to 

Conemaugh Health System was official. At that point, plans were made to incorporate 

this project into the Conemaugh Health System by establishing the Conemaugh Diabetes 

Institute (CDI).  

The Conemaugh Diabetes Institute opened on March 22, 2006 (Appendix A). 

Services offered at the Institute at the time of inception and continuing through the 

present day are:  

• Diabetes Self Management Education (DSME) classes 

• Modified Diabetes Prevention Program (mDPP) 

• Healthy Lifestyles Program 

• Diabetes Support Group 

• Gestational Diabetes Care  



• One-on-One Diabetes education 

• Community Outreach and Public Awareness 

Throughout its 2-year existence the CDI educated persons with diabetes, health 

professionals and the community. The attached appendices are education materials, 

presentations and information on various publicity agents used to train, educate and 

advertise the services of the Conemaugh Diabetes Institute. The materials are those used 

in treatment and education. Materials for diabetes prevention are included in another 

deliverable.  

Appendices 

A. Conemaugh Diabetes Institute Grand Opening press coverage 

B. Education presentations used in delivering Diabetes Self Management 

Education 

C. Diabetes Self Management Education Assessment 

D. Healthy Nutrition Program presentation given to schools 

E. School Nurse program – Students with Diabetes 

F. DSME Program for Nursing Home professionals 

G. Education delivered to Meyersdale Hospital 

H. Community Awarenss 

a. Dining Out Program 

b. Diabetes Phone Bank 

c. Diabetes Health Fair 2006 

d. Boscov’s Diabetes Awareness event 

e. Diabetes Health Fair 2007 
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Appendix H, Deliverable # 216 Final Report on Data Repository 
 



Title:    Diabetes Prevention and Treatment Programs for Western PA  

Contract No.   W81XWH-04-2-0030  

Sub-project Title:   

Goal:    Final report on data repository development 

Deliverable:   

 

Submission Date:  12/15/2008 

Deliverable No:  216 



Final report on data repository development (Rural Community) 
 
Background  
 
Timely, useful data about individual patients and populations of patients from clinical 
information systems is a critical feature of effective programs using the Chronic Care Model. The 
first step is to develop a repository to serve as a mechanism for practitioners to gain information 
on performance and results 1, 2. Both the American Diabetes Association (ADA) and the 
American Association of Diabetes Educators (AADE) have concluded that a reporting system 
specific to DSME is critically important 3. We implemented systems to evaluate and 
satisfy these recommendations.  The Delphi Diabetes Manager® and AADE Outcomes 
System were implemented in the Conemaugh Diabetes Institute (CDI), Johnstown PRIDE 
community, and served as the repository for clinical and education data. Through the data 
repository, clinicians and the University of Pittsburgh Diabetes Institute (UPDI) research 
team had the opportunity to monitor patient clinical and behavior changes and 
characterize populations for targeted interventions.  
 
Methods  
 
Delphi Diabetes Manager®  
The first step included a PRIDE community wide assessment of diabetes data 
management systems occurred throughout 2004.  Several programs that included: the 
Chronic Disease Management Program (CDMP), DECS, Imetrikus, and Delphi Diabetes 
Manager® were presented to the project investigators and community representatives.  
Demonstrations and on-site meetings (at national diabetes conventions) took place to help 
to identify the best system (available at the time) for the PRIDE communities.  Ease of 
use, company support and training, opportunity for sustainability (costs), etc. were 
considered during the review of the programs available at the time. The principal 
investigator, Linda Siminerio, also validated the decision in a call to the ADA Medical 
Director who had extensive experience with using Delphi.  He confirmed that Delphi 
Diabetes Manager® was a flexible system that provided good information and timely 
support to clinicians. 
 
To meet the needs of rural providers who often lack access to sophisticated technical 
resources, the Delphi Diabetes Manager® which integrates ADA Medical Standards 4 into 
an office-based electronic medical record was implemented and an outcomes database 
developed for PRIDE communities.  Sites were added in a stepped approach as training 
and staff opportunities were made available. Delphi and the University of Pittsburgh 
Diabetes Institute provided training on the Chronic Care Model, the ADA standards 4, 
and technical skills needed to use Delphi.  Physicians, nurses, hospital administrators, 
dietitians and office staff participated in the trainings. The Delphi Diabetes Manager® 
system was implemented into PRIDE Conemaugh in April 2005.  
 
The UPDI evaluation and administrative and UPMC Information Technology staff 
closely monitored the processes.  Routine calls were arranged between Delphi staff and 
the UPDI evaluation team.  The UPDI has demonstrated experience in building and 



evaluating data bases 5.  De-identified data was collected from the Delphi system and 
forwarded to the UPDI evaluation core for analysis.  
 
AADE Outcomes System 
Assessing patient behavior change is a key component in determining the effectiveness of 
diabetes self-management education (DSME).  As a result of this need, the American 
Association of Diabetes Educators (AADE) Outcome System was created.  The Diabetes 
Self-Management Assessment Report Tool (D-SMART®) and the Diabetes Educator 
Tool (D-ET®) were developed to capture patient diabetes self-management behavior, as 
well as provide the educator with information regarding patient behavior change.   
 
In an effort to evaluate the effectiveness of the AADE Outcome System, both the  
D-SMART and the D-ET tools were installed in the Conemaugh site.  All data included 
was obtained through the first session of a patient’s visit to the program (the forms are 
intended to be completed multiple times throughout patient visits to the clinic).   
 

Results 

Delphi Diabetes Manager® 
Several types of data were collected in the Delphi Diabetes Manager®, including patient 
demographics, clinical lab values (relevant to the ADA Medical Standards of  Care) 4, 
rates of reported complications and co-morbidities.  These data were captured and 
reported in order to characterize the community populations in planning targeted clinical 
and education programs. 
 
Demographic information on the population entered and monitored in the Delphi System 
is presented in table 1.  
 
Table 1 – Demographics for Conemaugh Diabetes Institute vs. PRIDE Community 

 Conemaugh Diabetes 

Institute 

PRIDE Community 

% Female 70.0% 55.0% 

Mean age 55.3 58.6 

Mean # of visits per person 3.2 3.5 

 
 
 
 
 
 
 
 
 
 



An overview of all PRIDE community site rates (n=793) of co-morbidities and 
complications are illustrated in Figure 1.  
 
Figure 1 
 

Comorbidities- PRIDE Sites (N =793)
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Comparative rates of complications, obesity neuropathy, heart disease and 
hyperlipidemia in the CDI versus all PRIDE sites are illustrated in Figure 2. As shown in 
Figure 2 the CDI community had lower rates of all co-morbidities and complications.  

Figure 2. Delphi Data System, Conemaugh N = 105
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AADE Outcome System 
 
The AADE System was implemented in the CDI and was used to evaluate patient 
behavioral and clinical outcomes and educator teaching processes.  A full description of 
the findings has been reported and published 6-9.  Data in the CDI represents 901 patients. 
 
Population Characteristics 
Baseline demographic and clinical characteristics of the 901 patients who were seen for 
diabetes education services at CDI are presented in Table 2.  The mean age was 57.6 
years and the majority of the patients were white (91.5%) females (65%).  Nearly three-
fourths of the patients had a family history of diabetes (72.5%); however, only 27.2% of 
patients attended diabetes self-management education classes prior to seeking care at 
CDI.  Table 1 also characterizes the patients’ weight and diabetes “ABCs” (A1c, blood 
pressure, and cholesterol). The average weight of patients was 202.4 pounds. Mean A1c 
levels were 8.7%. Mean LDL, systolic, and diastolic blood pressure levels met target 
goals at 99.6 mg/dL, 126.5 mmHg, and 74.9 mmHg respectively (Table 2). 
 
Table 2. Baseline Characteristics of the Patients Seen for Diabetes Education 
Services at Conemaugh Diabetes Institute (n=901) 
 % (n) or mean (S.D.) 
Age (years) 57.6 (15.3) 
Race (% white) 91.5 (806) 
Gender (% male) 35.0 (315) 
Smoker (% no) 81.2 (665) 
Family History of Diabetes (% yes) 72.5 (593) 
Previously attended DSME classes 27.2 (245) 
  
Weight (lbs) 202.4  
A1c (%) 8.7 (4.4) 
LDL (mg/dL) 99.6 (36.8) 
Systolic blood pressure (mmHg) 126.5 (15.9) 
Diastolic blood pressure (mmHg) 74.9 (9.7) 
 
American Diabetes Association (ADA) Standards of Care 
The proportion of patients who met the ADA Standards of Care varied by each standard 
at baseline.  Less than half of all patients received an annual A1c test (38.4%), urinalysis 
for protein (49.8%), foot exam (43.5%), or flu vaccine (46.3%) before seeking care at 
CDI (Figure 1). Approximately three-fourths of patients received a lipid profile (70.9%) 
and eye exam (72.1%). 
 



Diabetes Education Services 
When the proportion of patients who received diabetes education services, prior to their 
care at CDI, was examined, approximately half of patients (50.4%) received some type of 
diabetes education previously (Figure 3). When broken down further, less than a third 
attended formal diabetes self-management education classes (27.2%), or saw a diabetes 
educator (26.2%), or saw a dietitian for nutrition counseling (31.0%) (Figure 3). None of 
these groups met the Healthy People 2010 goal of 60% for diabetes education 10.
However, as the CDI has grown, the number of patients attending diabetes self-
management education classes  increased three-fold from 245 patients to 901 patients. 



Conclusions 

Having comprehensive data repository systems are critically important in assessing 
patients at the individual level and characterizing populations for addressing targeted 
initiatives for improvements.  For example, the baseline information afforded the UPDI 
investigators to determine which of the PRIDE community partners were at highest risk 
for co-morbidities and complications and affording the opportunity for prioritization of 
services.  In using the AADE Outcome System, rates of poor clinical care and education 
services provided the necessary feedback to the local clinicians for improvement in their 
services. In capturing and analyzing the data, community risk and co-morbidities have 
been presented to the community sites. This data has characterized their populations, so 
that targeted interventions (monitored through the replacement data system) can be 
developed and implemented.  

CDI and all of the PRIDE community partners recognized and appreciated the 
opportunity to monitor outcomes and receive feedback for quality improvements. 
Unfortunately at the time of this project, the development and implementation of data 
management systems was in the embryonic stage. As a result, both systems were 
cumbersome and had flaws that posed problems for the community users and researchers. 



During the course of the implementation, PRIDE partners reported that using the Delphi 
Diabetes Manager® was cumbersome and disrupted work flow.  The UPDI evaluation 
core had questions about the validity of the data.  For example, on careful examination of 
the results, patient demographic information did not correlate with disease state.  In the 
CDI data an 85 year old with type 2 diabetes was characterized as being pregnant with 
gestational diabetes. On numerous occasions when the UPDI staff organized calls to vet 
challenges and discrepancies, the Delphi staff missed the calls.  
 
In collaboration with UPMC Information Technology, an audit (supported by UPMC) 
was performed on the Delphi system (audit report previously submitted).  Thus, after 
implementation, for a variety of reasons, poor technical support and connectivity to 
existing systems including inaccuracy and inconsistency of patient data, inadequacy of 
data and reports delivery, and poor user satisfaction, the Delphi system license was not 
renewed.  
 
Although the Delphi Diabetes Manager® license was not renewed, UPDI investigators 
manually downloaded data from all PRIDE sites into a hub database located at the UPDI 
in order to preserve the sites’ active data.   
 
During the evaluation process in UPMC and PRIDE communities, it was determined that 
the AADE Outcome System was cumbersome, necessitated that the patient spend an 
extensive amount of time completing the tool (minimum 20 minutes) and required the 
addition of clinical, medication management, patient snapshot, patient-provider interface 
and new letter manager tools.  The findings of the process evaluation and the challenges 
for users of the tool were communicated to AADE.  AADE leadership and UPMC agreed 
that without the additions, the AADE Outcome System was not robust and would not be 
useful in helping the diabetes educator in capturing necessary and relevant data.  In 
recognition that these components were critically important to the development of any 
diabetes education system tool, UPMC developed these systems (clinical, medication 
management, patient snapshot, patient-provider interface and new letter manager tools) 
for use by educators serving both civilian and military populations.   
 
To date, the revised AADE Outcome System is unavailable.  However, it is UPMC's 
understanding that AADE is pursuing the revision and in an agreement between AADE 
and UPMC, the AADE agreed that on completion of the revision of the AADE Outcome 
System, it will be made available to PRIDE sites under a license for 10 years. 
 
In discussions (and through demonstrations) with the PRIDE and WHMC teams, it was 
agreed that the numerous challenges and delays in using the AADE System were 
unacceptable.  There is a critical need for an education system tool and relying on the 
final development and release of the AADE System was affecting workflow and 
completing important efforts on the project. 
 
Recommendations   
Thus, it was agreed that a system that included the identified relevant clinical and 
educational be developed for implementation into all PRIDE communities, including CDI 



in Johnstown. The UPMC team is actively developing the comprehensive management 
system that includes a data repository with input from PRIDE partners that meets the 
needs of clinicians participating in the Chronic Care Model program.  This system is 
being created in collaboration with the American Diabetes Association.  A beta version 
will be available in Jan. 2009.The projected date for completion of this Data Management 
System is Feb. 2009.  
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Translating the DPP in an Urban 
Underserved Community: Long 
Term Sustainability of Positive 

Clinical Outcomes

Mim Seidel, MS, RD, LDN
Robert Powell, BS, CSCS
Gretchen Piatt, MPH, PhD

June 24, 2007



Background

• Results of the National DPP demonstrated 
the efficacy of an intensive lifestyle 
program in preventing diabetes compared 
to medication and placebo

• There is a paucity of literature regarding 
the sustainability of clinical improvements 
following lifestyle interventions in 
community settings



Objectives

• To understand if a community-based 
diabetes prevention program is effective in 
decreasing risk for diabetes and CVD in 
urban, underserved community 

• To determine sustainability of improvement 
of clinical outcomes at long-term follow-up



Study Setting

• Underserved urban community
• 11 neighborhoods near Pittsburgh
• Former steel town – victim of industrial 

downsizing and out-migration of youth with 
skills more elderly with more chronic 
disease

• Local community hospital is base of study





Eligibility Criteria

To be determined “at risk” and eligible for the 
Intensive Lifestyle Intervention, must have:

BMI > 25  AND
At least 3 of the 5 parameters:

1. Abdominal Obesity  ( M > 40 inches; F > 35 inches)
2. Abnormal HDLc  (M <40 mg/dL, F <50 mg/dL) 
3. Hypertension (BP ≥130/85 mmHg)
4. Triglycerides > 150 mg/dL 
5. Glucose > 100 < 126 mg/dL 



Program

• Community-based screening for BMI and 
Metabolic Syndrome

• At-risk residents invited to participate in 
intervention

Intensive Lifestyle Balance Program (ILBP)   
modified from national DPP
12 week curriculum
90 minute weekly sessions
Facilitators: RD and Exercise Specialist
Lay Health Coach participation



Study Design

1 withdrew
30 no show

3 withdrew
13 no show

Screening Population n = 599

Eligible n =  192 Not Eligible n = 407 

Consented to intervention over 2 year period    n = 96

Completed 3 month re-assessment  n =  73

12 withdrew
11 no show

Completed 6 month re-assessment  n= 57

Completed 12 month re-assessment  n = 24

Completed 18 month re-assessment  n = 11

Completed 21 month re-assessment  n = 7

4 withdrew
19 no show

1 withdrew
15 no show



Demographic Characteristics (n=96)

Gender Distribution Age DistributionAge Distribution



Demographic Characteristics

Race Distribution Income Distribution

Less than 
$20,000

36.5%

$20,000-
$49,999

38.5%

Greater 
than

$50,000

25%



Demographic Characteristics

Education Distribution Family History

Yes

72.2%

No

27.8%



Baseline Clinical Characteristics
Characteristic n=96

Weight (lbs) 215.6

BMI 36.2

Abdominal Obesity                                             
(Males: ≥ 40 inches, Females: ≥ 35 inches)

93.8 (90)

Abnormal HDLc 84.4 (81)

Hypertension (Blood Pressure > 130/85 mmHg 67.7 (65)

Triglycerides > 150 (mg/dL) 51.0 (49)

Glucose > 100 (mg/dL) 42.7 (41)

*Data are mean (S.D.) or % (n)



Sustained Weight Loss

Lost at Least 3% of Body

Weight Lost at Least 5% of Body

Weight Lost at Least 7% of Body

Weight

58.3 65.6

5075

50

28.10
20
40
60
80

100

Achieved Goal at 3 Month Follow-Up

Sustained Loss at Last Follow-Up Visit

%

*Achievement of goal was 
not associated with age, 
gender, race, family history, 
poverty status, or class 
attendance



Sustained Reduction in MetS Parameters

Reduced at Least One

MetS Parameter Reduced at Least Two

MetS Parameters

70

57.1

46.9

21.9

0

20

40

60

80

100

Achieved Goal at 3 Month Follow-Up

Sustained Reduction at Last Follow-Up Visit

*Achievement of goal was not 
associated with age, gender, 
race, family history, poverty 
status, or class attendance



Summary

• 28% of subjects lost at least 7% of their 
body weight at the 3 month follow-up. At 
the last follow up  half of those subjects 
had sustained that weight loss.

• 47% of subjects decreased at least 1 
metabolic syndrome parameter at 3 
months and 70% of those subjects 
sustained that improvement at the last 
follow up.



Limitations
• Volunteer bias  -- Fasting/timing/working
• Small sample size
• Incomplete data on calories/exercise 
• Community screenings as the only method of 

recruitment limits the pool of possible 
participants – multi-pronged approaches are 
needed 

• Measurement of abdominal obesity and BMI 
may be a more efficient as a 1st step screening 
method than screening for all parameters of the 
metabolic syndrome



Conclusion

• Adults living in an underserved community 
can decrease their risk factors for 
metabolic syndrome through participation 
in an Intensive Lifestyle Balance Program.

• Long term sustainability is feasible.
• Follow-up of these subjects is continuing



Thank you
Principle Investigator: Mim Seidel, MS, RD, LDN

seidelmc@upmc.edu
Epidemiologist: Gretchen A. Piatt, PhD
Exercise Specialist:    Robert Powell, CSCS
Lay Health Coaches:  Rhonda Lee and Helen Tomasic

“This research was sponsored by funding from the United States Air Force administered 
by the U.S. Army Medical Research Acquisition Activity, Fort Detrick, Maryland, Award 
Number W81XWH-04-2-003 .  Review of material does not imply Department of the 

Air Force endorsement of factual accuracy or opinion.”

mailto:seidelmc@upmc.edu




Prevention of Diabetes and 

Cardiovascular Disease in an Urban 

Underserved Community

Mim Seidel, MS, RD, LDN
Robert Powell, BS, CSCS
Gretchen Piatt, MPH, PhD



Background

Results of the National DPP demonstrated 
the efficacy of an intensive lifestyle 
program in preventing diabetes compared 
to medication and placebo

The effectiveness of an intensive lifestyle 
program implemented in a group setting in 
an underserved community is unknown

Additionally, there is a paucity of literature 
on the sustainability of this type of 
community-based prevention intervention



Objectives

To understand if a community-based 
diabetes prevention program is effective in 
decreasing risk for diabetes and CVD in 
urban, underserved community

To determine sustainability of 
improvement of clinical outcomes at six 
month follow-up



Study Setting

Underserved urban community
11 neighborhoods about 8 miles east of 

Pittsburgh
Former steel town – victim of industrial 

downsizing and out-migration of youth with 
skills more elderly with more chronic 
disease

Local community hospital is base of study





Recruitment Methods

Advertising the screenings:
 Flyers to churches, MD offices, worksites, 

community agencies, community 
partnerships; storefronts, several areas of the 
hospital for staff and visitors

 Local cable television 
 Announcements at church; church bulletins; 

health ministry helped recruit
 Local newspaper
 Word of mouth



Eligibility Criteria

To be determined “at risk” and eligible for the 
Intensive Lifestyle Intervention, must have:

BMI > 25  AND
At least 3 of the 5 parameters:

1. Abdominal Obesity  ( M > 40 inches; F > 35 inches)
2. Abnormal HDLc  (M <40 mg/dL, F <50 mg/dL) 
3. Hypertension (BP ≥130/85 mmHg)
4. Triglycerides > 150 mg/dL 
5. Glucose > 100 < 126 mg/dL 



Intervention

Intensive Lifestyle Balance Program (ILBP)   
modified from national DPP

12 week curriculum
90 minute weekly sessions
Facilitators: RD and Exercise Specialist
Lay Health Coach participation



Screening Population (n=573)

Participated in intervention (n=88)

Completed 3 month re-
assessment (n-69)

Eligible for 3 month re-assessment (n=77)

11 withdrew

9 not due
3 withdrew
15 no show
5 not entered

8 no show

Study Design

Not Eligible (n = 388)Eligible (n=185)

Completed 6 month re-assessment (n=45)



Demographic Characteristics

Characteristic Screening              
(n = 573)

Intervention 
(n=88)

Age (years) 53.7 (15.6) 54.0 (10.5)

Race (% non-white) 27.7 (157) 27.3 (24)

Gender (% female) 75.2 (430) 77.3 (68)

> High school education (% yes) N/A 77.4 (65)

Poverty (% < $20,000/year) N/A 22.7 (17)

Family history of diabetes (% yes) N/A 71.1 (59)

Weight (lbs) 186 (46.4) 216.8 (40.7)

*Data are %(n) or mean (SD)



Components of the Metabolic Syndrome

Baseline Characteristic Intervention 
(n=88)

Abdominal Obesity                                              
(Males: > 40 inches in males, Females: > 35 inches)

92.1 (81)

Abnormal HDLc                                                      
(Males: <40 mg/dL, Females: <50 mg/dL)

79.6 (70)

Hypertension (BP ≥130/85 mmHg) 68.2 (60)

Triglycerides > 150 mg/dL (% yes) 47.7 (42)

Glucose > 100 < 126 mg/dL (% yes) 40.9 (36)

*Data are %(n) 



46.4
51.1

26.1
31.1

0

20

40

60

80

100

3 month follow up (n=69) 6-month follow-up (n=45)

At least 5% Weight Loss At least 7% Weight Loss

%

Proportion of Subjects who Lost Weight at 3            

and 6 Month Follow-Up



Of those who lost at least 5% of their 
body weight at 3 month follow-up, 82% 
kept the weight off at 6 month follow-up

Of those who lost at least 7% of their 
body weight at 3 month follow-up, 64% 
kept the weight off at 6 month follow-up



Change in the proportion of subjects with 

each of the MetS parameters over Time (n=45)

91.1

68.9

82.2

40

80

31.1

86.7

48.9

38.6

61.4
57.855.655.6

44.4

65.966.7

48.9
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Abdominal
obesity

BP >= 130/85
mmHg

Triglycerides >
150 mg/dL

Abnormal HDLc Blood glucose >
100 mg/dL

Decreased > 1
parameter of

MetS

Baseline 3 month 6 month

****

**

**

***

*

*p<0.1, **p<0.05, ***p<0.01, ****p<0.0001

%



Summary

26% of subjects lost at least 7% of their 
body weight at the 12 week follow-up. At 
the six month follow up, 31% of subjects 
demonstrated at least a 7% weight loss

44% of subjects decreased at least 1 
metabolic syndrome parameter at 12 
weeks and 58% of subjects did so at 6 
month follow-up



Limitations

Volunteer bias  -- Fasting/timing/working
Small sample size
Incomplete data on calories/exercise 
Community screenings as the only method of 

recruitment limits the pool of possible 
participants – multi-pronged approaches are 
needed

Measurement of abdominal obesity and BMI 
may be a more efficient as a 1st step screening 
method than screening for all parameters of the 
metabolic syndrome



Conclusion

Adults living in an underserved community 
can decrease their risk factors for 
metabolic syndrome through participation 
in an Intensive Lifestyle Balance Program.

Short term (outcomes at 6 months) 
sustainability is feasible.

Long term follow-up of these subjects is 
currently happening.



Thank you

Principle Investigator: Mim Seidel, MS, RD, LDN
seidelmc@upmc.edu

Epidemiologist: Gretchen A. Piatt, PhD
Exercise Specialist:    Robert Powell, CSCS
Lay Health Coaches:  Rhonda Lee and Helen Tomasic

“This research was sponsored by funding from the United States Air 
Force administered by the U.S. Army Medical Research Acquisition 
Activity, Fort Detrick, Maryland, Award Number W81XWH-04-2-003 .  

Review of material does not imply Department of the Air Force 
endorsement of factual accuracy or opinion.”

mailto:seidelmc@upmc.edu
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Diabetes and Cardiovascular Risk Reduction Program for an Underserved 

Community 
 
UPMC Diabetes Institute    Grant Number: W81XWH-04-2-0030. 
Principal Investigator: Mim Seidel, MS, RD, LDN 
2005 Deliverables 
Submitted:  07/2007 
 
Final Report  
 
Abstract 
 
Diabetes is a chronic disease affecting 20.8 million people nationwide (14.6 million 
diagnosed; 6.2 million undiagnosed (1).  In persons 20 years or older, 9.6% have 
diabetes; in those age 60 or older, 20.9% have diabetes (1). In Pennsylvania, 1.1 million 
individuals have diabetes and approximately half of those diagnosed are over the age of 
65, reflecting the relatively older age of the state’s population (2). The Braddock 
community is at high risk for diabetes. According to the 2000 US Census, the Braddock 
community has approximately 4,682 residents, 70% of which are African American, 
57.4% greater than 45 years of age, 21.7% greater than 65 years old and a mean 
household income per capita of $13,135. The national Diabetes Prevention Program 
used the results of an Oral Glucose Tolerance Test (OGTT) to determine pre-diabetes in 
potential research subjects (8). 
 
Screening for metabolic syndrome in the community is more practical than using an oral 
glucose tolerance test to diagnose risk for developing type 2 diabetes (6, 7).  The term 
“metabolic syndrome” describes individuals who may be close to but have not yet 
reached the diagnostic values for high blood pressure, diabetes or hyperlipidemia thus 
putting them at risk for diabetes, heart disease and stroke. The national Diabetes 
Prevention Program found that people at-risk for diabetes can minimize this risk through 
weight loss and exercise (8).  Given the relationship between weight, metabolic 
syndrome and the future development of diabetes and/or cardiovascular disease, 
initiatives to address weight and metabolic syndrome in low-income, high risk 
communities may be a cost-effective route to deal with the epidemic of diabetes. 
 
 
Introduction and Key Literature 
 
Diabetes is a chronic disease affecting 20.8 million people nationwide (14.6 million 
diagnosed; 6.2 million undiagnosed (1).  In persons 20 years or older, 9.6% have 
diabetes; in those age 60 or older, 20.9% have diabetes (1). In Pennsylvania 1.1 million 
individuals have diabetes and approximately half of those diagnosed are over the age of 
65 reflecting the relatively older age of the state population (2). Diabetes is also 
problematic in minority populations where, nationwide, 13.3% of non-Hispanic blacks 
age 20 or older have diabetes (1). The Braddock community is at high risk for diabetes. 
In the UPMC Braddock service area, African Americans are twice as likely to have 
diabetes as Caucasian-Americans (3).   The prevalence of diabetes is also higher 
among those of lower socioeconomic status (4, 5). According to the 2000 US Census by 
zip code, the Braddock community has approximately 4,682 residents, 70% of which are 
African American, 57.4% greater than 45 years of age, 21.7% greater than 65 years old 
and a mean household income per capita of $13,135. 
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Metabolic syndrome, a term describing individuals who may be close to but have not 
reached the diagnostic values for high blood pressure, diabetes or hyperlipidemia, is 
common in the nation and is a precursor to diabetes and cardiovascular disease (6).  
The national Diabetes Prevention Program (DPP) used the results of an OGTT to 
determine pre-diabetes and demonstrated that people with an impaired glucose 
tolerance (IGT)  could prevent diabetes if they lost 7% of their body weight and 
exercised 150 minutes per week for at least six months (7, 8, 9). However, the OGTT is 
not a practical screening tool in a community setting (10). The parameters measured for 
metabolic syndrome are a practical surrogate for predicting risk for diabetes and 
cardiovascular disease (11). 
 
The researchers hypothesized that the elimination of one or more of these risk factors 
along with (or due to) a minimal weight loss of only 7% of body weight and an increase 
in physical activity would decrease risk for diabetes and could be achieved in the same 
manner that the national DPP decreased conversion to diabetes in people with an 
impaired glucose tolerance.  
 
It is the experience of UPMC Braddock that the people in low-income communities have 
a host of barriers keeping them from participating in healthy lifestyle practices such as 
eating right and exercising more.  The challenges to eating right, losing weight and 
exercising were addressed by the successful use of professional health coaches working 
individually with subjects in the national DPP (12). It is not known if the type of Intensive 
Lifestyle Program (ILS) used in the national DPP will achieve the same results when 
some changes are made: a group setting instead of individual encounters; use of 
professional and lay health coaches; intervening with subjects with lower income and 
education levels than those who participated in the nDPP.  Ascertaining if using lay 
health coaches can increase successful participation in a chronic disease prevention 
program is important for planning future targeted interventions that attempt to prevent 
lifestyle related diseases in minority and low- income populations. . 
 
The overall objective of this study was to address health care needs of those individuals 
living in the communities served by UPMC Braddock through implementation of a model 
of chronic disease prevention focused on patient empowerment in the areas of food 
choices and physical activity. Specifically, in this community, we aimed to: 
 

1. Determine the demographic characteristics of those people in the community 
who were screened for metabolic syndrome and of those people in the 
community with metabolic syndrome, who participated in the intensive lifestyle 
program, and to examine the relationship with class participation. 

2. Determine if community members with metabolic syndrome could lose at least 
7% of their body weight in 12 weeks and maintain it for at least six months and 
maintain that weight loss for up to one year. 

3. Determine if the community members with metabolic syndrome could decrease 
at least one of their metabolic syndrome parameters in six months and could 
sustain those changes for up to a one year post-completion of the initial six 
month period. 

4. Determine if the community members with metabolic syndrome who were unable 
to decrease at least one of their metabolic syndrome parameters after completion 
of the six month Intensive Lifestyle Balance demonstrated a positive change 
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post-six months and/or up to one year post-completion of the Intensive Lifestyle 
Balance program. 

 
Research Design and Methods 
 
The protocol was for a study of the effectiveness of an intensive lifestyle intervention 
(ILS) aimed at low- income adults in an underserved community who were overweight 
(as ascertained by BMI) and exhibited metabolic syndrome. The purpose of the lifestyle 
intervention was to encourage people to lose weight and to decrease at least one of the 
metabolic risks exhibited by the participants through proper diet and consistent exercise. 
The study looked at three questions: 1) Will this population join and then remain 
engaged in the program – a 12 week curriculum with an additional three months of 
practicing positive nutritional and physical activity behavior change? 2) For the people 
who complete at least six months of the program, will they be able to lose 7% of their 
body weight and negate at least one of their metabolic syndrome risk factors? 3) Will 
those people who made at least one positive change be able to sustain that change 
and/or make further positive changes? 4) Will those people who demonstrated no clinical 
changes related to metabolic syndrome during the first six months exhibit at least one 
positive change subsequently?  
 
There were three phases to the study. Phase I was recruitment/screening; Phase II was 
intervention and Phase III was follow-up of original participants with additional but limited 
recruitment/screening.  
 
Phase I, recruitment/screening. The study population was be drawn from UPMC 
Braddock’s Primary Target Area: Braddock, North Braddock, Rankin, East Pittsburgh, 
Duquesne, Homestead, West Homestead, West Mifflin, North Versailles, Whitaker and 
Munhall as well as from UPMC Braddock employees. We recruited participants through 
intensive case finding using referrals from local physicians and the local Family Health 
Center; the hospital’s Emergency Department; local work sites; the many and various 
social and community service agencies and churches in the targeted area; flyers and 
advertisements in area work sites, including the hospital, and word of mouth from 
outreach workers. The advertising stated that we were looking for adults (ages 18 
years+) who were at risk for diabetes and cardiovascular disease. We described what “at 
risk” encompassed and invited interested people to be screened. All interested adults 
recruited from the aforementioned neighborhoods were provide informed consent and 
had a blood sample (approximately 15ml) drawn after an 8 hour fast and analyzed at the 
UPMC Braddock laboratory to measure blood glucose, triglycerides and HDL 
cholesterol. In addition, waist circumference; blood pressure and height and weight (to 
ascertain BMI) were measured using accepted research protocol for anthropometric 
measurements. We  looked for the following indicators of metabolic syndrome: 
Abdominal obesity (waist circumference > 102 cm in males or >88 cm in females); 
Fasting triglycerides > 150 mg/dl (in people who fasted eight or more hours); Low levels 
of High Density Lipoprotein (HDL) cholesterol < 40 mg/dl for men and < 50 mg/dl for 
women; Blood pressure > 130/85; Elevated fasting glucose > 100 mg/dl  < 126 mg/dL 
(6). Eligible subjects met at least three of the five above listed parameters of metabolic 
syndrome and had a BMI of at least 25. Results were sent to both the subject and the 
subject’s physician. Adults were deemed ineligible for the study if it was determined they 
had diabetes or if they were pregnant by self-report. The ineligible adults were referred 
to programs and support as needed. 
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Phase II, intervention. Interested and eligible adults were enrolled in the Intensive 
Lifestyle (ILS) program of the DPP at UPMC Braddock following informed consent. This 
program began with a 12 week nutrition and activity curriculum adapted from the 
National DPP’s 16 week curriculum (10). Day time and evening classes were offered 
during each 12 week period and consisted of not more than 20 participants. As with the 
national DPP, the Intensive Lifestyle Program was facilitated by professional health 
coaches (a dietitian and an exercise specialist). However, unlike the national DPP, we 
also used lay health coaches to provide peer support and help identify barriers and 
solutions to keep the participants engaged in the program. All professionals and lay staff 
were trained in the DPP methods. Participants were also be told of all exercise 
opportunities that were available to them at no cost as participants in the study. A health 
questionnaire was administered at baseline (first day of the 12 week ILS), and at 3 
months (last day of the 12 week ILS) along with a re-assessment of clinical 
measurements. Three months later (six months after baseline), the health questionnaire 
was again administered along with a re-assessment of clinical measurements. These 
questions included identification of co-morbidities and prescription medications; self-
assessment of “health” and feelings of well being; a few questions regarding dietary and 
exercise habits as well as demographic questions regarding income and education. 
A repeat of the clinical assessment as well as the health questionnaire was offered every 
six months after the six month re-assessment.  
 
During Phase III, people who completed the Intensive Lifestyle Program were contacted 
and invited to return for re-assessments of the same parameters described above at 
least every six months, plus or minus two weeks until the end of the program. All 
participants were offered a $20 incentive to return for each re-assessment beginning 
with the 6 month re-assessment (6 months after the ILS class ends). Results of this re-
assessment(s) were sent to the person and physician. 
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Results 
 
 
Between May 2005 and May 2007, 599 were screened for program eligibility and 192 
were determined eligible for the intervention. See Figure 1. 
 
 Figure 1   
 

  
 

Screening Population N =  599 

Not eligible N =  407 

Participated in intervention N =  96 

Eligible  N =  192  

Had 12 month re-assessment  N = 24 

Had 18  month re-assessment   N = 11 
 

Had three month re-assessment  N = 73 

Had six month re-assessment N = 57  

Had 21 month re-assessment  N = 7 
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There w as no  significant difference be tween t he de mographics of the screening and 
intervention populations. The charts and table below reflect the intervention population. 

Chart 1 

Demographic Characteristics (n=96)

Gender Distribution Age DistributionAge Distribution

Chart 2 

Demographic Characteristics

Race DistributionRace Distribution Income DistributionIncome Distribution

Less than 
$20,000

36.5%

$20,000-
$49,999

38.5%

Greater 
than 

$50,000

25%
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Chart 3 

Demographic Characteristics

Education DistributionEducation Distribution Family HistoryFamily History

Yes

72.2%

No

27.8%

Table 1 

Baseline Clinical Characteristics
Characteristic n=96

Weight (lbs) 215.6

BMI 36.2

Abdominal Obesity                                             
(Males: ≥ 40 inches, Females: ≥ 35 inches)

93.8 (90)

Glucose ≥ 100 (mg/dL) 42.7 (41)

Triglycerides ≥ 150 (mg/dL) 51.0 (49)

Abnormal HDLc
(Males: > 40 mg/dL, Females: > 50 mg/dL)

84.4 (81)

Hypertension (Blood Pressure ≥ 130/85 mmHg) 67.7 (65)

*Data are mean (S.D.) or % (n)



Appendix I 

 
 
Chart 4 

Sustained Weight Loss

Lost at Least 3% of Body

Weight Lost at Least 5% of Body

Weight Lost at Least 7% of Body

Weight

58.3 65.6

5075

50

28.10
20
40
60
80

100

Achieved Goal at 3 Month Follow-Up

Sustained Loss at Last Follow-Up Visit

%

*Achievement of goal was 
not associated with age, 
gender, race, family 
history, poverty status, or 
class attendance  

 
 
Chart 5 

Sustained Reduction in MetS Parameters

Reduced at Least One

MetS Parameter Reduced at Least Two

MetS Parameters

70

57.1

46.9

21.9
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Sustained Reduction at Last Follow-Up Visit

*Achievement of goal was not 
associated with age, gender, 
race, family history, poverty 
status, or class attendance  
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Discussion 
 
As is common in community interventions, more women than men participated in the 
screening as well as the intervention. The majority of participants were under age 60. 
 
The targeted community is an underserved, low income community made up of eleven 
neighborhoods. These neighborhoods are not homogeneous, however. The three 
smallest neighborhoods have a predominately African American population.  The largest 
neighborhood is predominately Caucasian. In total, twenty-four percent of those 
participating in the intervention were African-American and 76% were Caucasian.  
Seventy-five percent of the participants are part of households with a family income 
under $50,000 and of those, half have an income less than $20,000 (poverty level).  
 
The majority of participant had less than a college education, but 99% had at least a 
high school education with many noting that they had some education or training after 
high school. Almost 75% of the participants had a family member with diabetes, a fact 
that the participants stated as their reason for joining the intervention. 
 
Inclusion criteria for the intervention were a BMI of 25 or greater and the presence of 
three of the five risk parameters for Metabolic Syndrome.  As noted in Table 1, the mean 
BMI of the participants was 36.2. Abdominal obesity was the most commonly seen 
Metabolic Syndrome risk factor in participants with low HDL cholesterol seen second 
most often. Diagnosed hypertension or an elevated systolic or diastolic reading at the 
screening was seen in 68% of the participants. Half had elevated triglycerides and 43% 
had elevated glucose. 
 
As with the NDPP, the weight loss goal was to lose at least 7% of initial body weight at 
the end of the 12 week intervention – noted as “three month follow up” on Chart 4. As 
noted, 28% of participants met that goal and 50% of those participants were able to 
sustain that weight loss at their last follow up visit. The literature demonstrates that a 5% 
and even a 3% weight loss can have clinical significance for preventing diabetes and 
cardiovascular disease (15, 16).  Chart 4 shows that 50% of participants lost at least 5% 
of their starting weight with 66% of those people sustaining the weight loss over time; 
75% of the participants lost at least 3% of their starting weight at 3 months with 58% of 
them sustaining that weight loss at last follow up visit.  
 
Chart 5 demonstrates reduction in Metabolic Syndrome risk parameters. 47% of 
participants reduced at least one parameter after the 12 week intervention and 70% 
were able to sustain that improvement. Twenty-two percent reduced at least two 
Metabolic Syndrome risk parameters at three months with more than half sustaining that 
reduction at last follow up visit.  
 
Demographic measures – gender, race, age, income and education – did not differ 
among those participants with positive clinical outcomes compared to those without. 
Class attendance was also not a factor. Mean class attendance was 9.2 classes out of 
12. 
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Conclusions 
 
To identify people at risk for diabetes, community screenings were offered. Because a 
fasting blood test was necessary to identify Metabolic Syndrome, screenings were only 
offered in the morning. Morning screenings appear to be a barrier to some people: those 
who work early, inflexible shift (for example, a bus driver who must be on his route by 
7:00 a.m.); those who swing shift; those who take the bus to work or have limited 
capability of making a detour to a screening; those with sole responsibility for childcare 
or eldercare. The literature notes that BMI and waist circumference are independent risk 
factors for diabetes. Using both together is a stronger predictor of risk. In the next phase 
of the study, only BMI and waist circumference will be used to determine risk to provide 
greater flexibility in screening times.  Fasting blood work will be done for those who 
consent to the intervention. 
 
It appears that adults living in an underserved community can decrease their risk factors 
for Metabolic Syndrome through participation in a Healthy Lifestyle Program 
emphasizing moderate weight loss and physical activity. Long term sustainability of 
positive clinical outcomes is feasible. Continued follow up of subjects will demonstrate 
sustainability of positive outcomes over a longer time. Further analysis is needed to 
define and differentiate the clinically successful from unsuccessful participants. 
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Introduction 
 
Approximately  314 million people worldwide are estimated to have impaired glucose tolerance and are 
therefore at increased risk for developing type 2 diabetes and cardiovascular disease (CVD) [1].  The 
metabolic syndrome, a clustering of risk factors including insulin resistance, dyslipidemia, obesity and 
hypertension has also been associated with elevated risk for both of these conditions [2-6].   
 
Lifestyle intervention clearly reduces the risk for type 2 diabetes [7-10].  In the United States, the 
Diabetes Prevention Program (DPP) demonstrated that intensive lifestyle intervention was highly 
successful in reducing risk for type 2 diabetes in all groups regardless of ethnicity, age or gender [11].  
In addition, the DPP lifestyle intervention was effective in reducing risk factors for CVD [12] and 
components of the metabolic syndrome [13].   Recent research has focused on translating the DPP 
intervention to a variety of settings including local YMCAs [14],  primary care practice settings [15], 
and hospital-based locales [16, 17].  These successful projects focused on lifestyle intervention delivery 
in their respective settings; however, did not address a model for training and support that could be 
applied to health professionals in other settings.  The challenge for public health is to devise a universal 
framework for translation of all aspects of the DPP research effort (from training and support to the 
intervention program and materials) in order to be readily implemented in a variety of settings. 
 
Objective 
 
The objective of this project was to expand the services and support of the Diabetes Prevention Support 
Center of the University of Pittsburgh Diabetes Institute to additional regional primary care practices. 
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Methods 
 
Intervention Adaptation 

 

The original DPP Individual Intensive Lifestyle Intervention was developed at the University of 
Pittsburgh by the DPP Lifestyle Resource Core (LRC) and has been described in detail elsewhere [18].   
For translation, based on analysis from the DPP which suggested that group delivery could be cost-
effective [19], several members of the DPP LRC modified the original DPP lifestyle intervention to the 
Group Lifestyle Balance (GLB) program for group rather than individual delivery.  In addition, the 
translation team adapted the intervention to be more compatible with a real world schedule by 
decreasing the number of sessions from 16 to 12 in order for the program to be delivered on a quarterly 
basis.  Other modifications included concentrating on healthy food choices rather than specifically the 
food pyramid, a focus on calorie as well as fat intake from the beginning of the intervention and an 
enhanced emphasis on the pedometer, which originally had not been part of the core DPP sessions.  
Major modifications are summarized in Table 1. 
 
GLB program participants receive handouts for each session, a fat and calorie counting book, self-
monitoring books for keeping track of food and physical activity, a pedometer with instructions, and a 
chart for self-monitoring weight over the course of the program.  All subjects were asked to self-
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monitor their own weight, food intake, and physical activity levels and received feedback concerning 
their progress.   
 
Training and Support System 
 

 

A major component of the successful DPP intervention revolved around the training and support 
provided to the interventionists delivering it [20].  In an effort to mirror the successful DPP model, the 
Diabetes Prevention Support Center (DPSC) of the University of Pittsburgh Diabetes Institute 
(https://diabetesprevention.upmc.edu) was established in 2006.  Members of the DPSC faculty 
developed a two-day training workshop for health care professionals in order to provide a complete, 
standardized overview of the GLB program and its implementation.   Ten training workshops have 
been held to date, with over 350 health care professionals completing training, including the 
preventionists providing the intervention for this present evaluation.  Figure 1 shows the breakdown of 
attendee locale, as well as the proportion of those trained who are involved in Department of Defense 
projects.  In addition, military personnel from Wilford Hall are shown (TX). Figure 2 depicts the 
professional affiliation of those attending workshops to date. 
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Figure 1:  Group Lifestyle Balance Training Workshop Attendee Locale  
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Figure 2:  Group Lifestyle Balance Training Workshop Attendee Professional Affiliation 

The workshops provide an overview of the background and results of the DPP, the rationale for the 
nutrition and physical activity goals of the program, and a thorough summary regarding teaching the 
basic components of each intervention session.  In addition, one section of the workshop is devoted to 
instruction in conducting group sessions and also provides time to help attendees “brainstorm” how 
they might implement the program in their setting.  Training closely follows the GLB manual of 
operations, which includes a leader’s guide for teaching each session as well as a complete set of 
participant handouts; the manual has thus been designed to be a one-stop resource for implementation 
of the GLB program. 
 
In addition to receiving initial training, interventionists in the DPP also received ongoing support from 
the DPP Lifestyle Resource Core (LRC) as they implemented the program.  Support was provided via 
monthly conference calls or as needed calls for specific assistance with any problems that arose.  In 
order to replicate this support structure, the DPSC is available to all preventionists who have attended 
the GLB training workshop including those who have participated in this current effort.  During this 
past year, the DPSC also completed a “train the trainer” for our military partners so that these training 
workshops may be conducted onsite within the military framework. 
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Expansion of the DPSC to Additional Primary Care Practices 
A non-randomized prospective one-group design was chosen for this effectiveness evaluation as it is a 
design often used in translation efforts.  The primary care practice setting was chosen initially for 
translation because it provides an ideal venue for institutional delivery and reinforcement of prevention 
intervention, as well as the provision of ongoing follow-up care.  Working with Dr. Francis Solano of 
the University of Pittsburgh Medical Center, 6 primary care practices were identified and approached to 
take part in this evaluation.   The primary care practices that agreed to participate were located in 
Aspinwall, Cranberry Township, Monroeville, Murrysville, New Kensington, and Pittsburgh.  Two 
practices, Aspinwall and Monroeville, agreed to take part in formal research evaluation.  One practice 
(Murrysville) later withdrew their participation as they had other competing demands in the office such 
that they were not able to direct attention to this project.  One of the research practices had a patient 
base of approximately 5,000, and the other approximately 10,000.   
 
Subjects age 18 and older without diabetes, a body mass index (BMI) >25kg/m2 and the metabolic 
syndrome (NCEP ATPIII definition)[21] and/or pre-diabetes (fasting glucose 100-125) [22] were 
invited to take part.  Potential participants learned about the GLB program through flyers posted in 
primary care practices or directly from their physician.  A physician referral documenting eligibility as 
well as permission for physical activity was required.   
 
Procedures and Outcome Measures 
After completion of informed consent, participants completed assessments at baseline and at the 
conclusion of the intervention.  Subjects had blood pressure, height, weight and waist circumference 
measured following a standard protocol. Total cholesterol, high-density lipoprotein (HDL) cholesterol, 
non-HDL cholesterol and glucose were measured after at least an eight-hour fast using the Cholestech 
LDX System by a certified laboratory assistant.   Global CVD risk assessment [23] was also estimated 
and medication use was assessed via participant interview.  In addition, weight was recorded weekly at 
each session.  After completion of the 12 core sessions, participants attended monthly maintenance 
meetings to report their weight and activity minutes.   
 
Complete outcomes data were collected for the two research practices (N=13) with limited quality 
assurance data available (weight, BMI and waist circumference) for the total primary care practice 
group (N=46) at baseline and 3 months post-intervention. 
 
Sample Size Estimation and Statistical Analysis 
Based on previous local DPP weight loss experience and using this variance estimate, we estimated that 
for paired analysis 21 subjects were needed to detect a 7% weight loss with α=0.05 and 90% power.  
Analyses were carried out using the SAS statistical package (version 9.1, SAS Institute, Cary North 
Carolina, USA).  The mean change between pre and post intervention measures was analyzed using the 
Paired Student’s t-test when change data were normally distributed (weight, waist circumference and 
BMI); however, for most measures the non-parametric Wilcoxon Matched-Pairs Signed Rank test was 
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used.  Mixed models were used to examine weight change over time (repeated measures per 
participant) adjusting for weight at study entry and clustering of participants within clinical site; 
individual participant and clinical sites were random effects in the model.  Correlations were calculated 
using Pearson’s or Spearman’s correlation coefficient r.  Analyses were conducted on an intention to 
treat basis; to handle missing data we used last observation carried forward methodology for 
participants who did not attend the post assessment visit.  Subjects with changes in medication use 
during the course of the intervention for the condition being evaluated were excluded from appropriate 
specific analyses.   
 
Results 
 
Attendance 
The Group Lifestyle Balance program was well attended, with 89.1% of the total group (n=46) and 
100% of participants in the research group (n=13) attending at least half of the sessions.  The mean 
number of sessions attended was 10.  In addition, 11 (85%) participants attended the six month 
assessment visit, and 10 (77%) attended the 12 month assessment visit. 
 
Clinical Outcome Measures 
Demographic characteristics of the research group (N=13) are shown in Table 1, with specific results of 
the baseline and post intervention comparisons for weight, waist circumference and BMI for both the 
research and the total group including all primary care practices (n=46) shown in Table 2.  A significant 
decrease in weight (-9.3 pounds, -4.3%, p<0.0001), waist circumference (-1.4 inches, -3.2%, P<0.0001) 
and BMI (-1.7 kg/m2, -4.4%, p=<0.0001) was noted over all.   
 
Table 1:  Demographic Characteristics: Group Lifestyle Balance Program-University of Pittsburgh 
Primary Care Practice Population 
 

 N=13 

Female/Total Group (%) 11/13 (85%) 

Non-Caucasian (%) 0 (0%) 

Mean age (sd) 57.4 (sd=10.9) 

Age Range 37-73 
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Table 2:  Baseline and Post-Intervention Comparisons for Weight, Waist and BMI in Total and 
Research Groups: Group Lifestyle Balance Program-University of Pittsburgh Primary Care Practice 
Population 
 

Variable n Pre-Mean (sd) Post-Mea (sd) Mean 
Change(sd) 

Mean % 
Change 

p-value 

Weight (lbs) 46 220.1 (47.1) 210.9 (47.7) -9.3 (9.1) 4.3% <.0001 

 13 204.0 (40.9) 192.6 (40.7) -11.3 (7.9) -5.6% 0.0002 

Waist (inches) 44* 42.0 (6.1) 40.6 (6.0) -1.4 (1.9) 3.2% <.0001 

 13 40.8 (6.8) 39.0 (6.1) -1.8 (2.5) -4.4% 0.01 

BMI (kg/m2) 44* 37.5 (7.4) 35.9 (7.6) -1.7 (1.6) 4.4% <.0001 
 

 13 34.7 (6.2) 32.7 (6.2) -1.9 (1.4) -5.7% 0.0002 

* Waist and height not measured on 2 participants 
 
The remaining outcome measures for the research group at the 3 month post-intervention 

assessment are shown in Table 3, with significant decreases noted in total cholesterol (-28.3 mg/dL, -
15.3%, p=0.006), LDL cholesterol (-21.5 mg/dL, -20.3%, p=0.005) and systolic blood pressure   (-9.7 
mm/Hg, -7.5%, p=0.005) at the 3 month post-intervention assessment.   No significant changes were 
noted for diastolic blood pressure, HDL cholesterol, triglycerides, glucose, or HbA1c.   

 
Weight loss remained significant at the 6 month (-15.1 pounds, -7.4%, p=0.0002) and 12 

month assessment visits (-10.6 pounds, -5.2%, p=0.001), as did BMI, waist circumference, LDL 
cholesterol, and systolic blood pressure.  Total cholesterol remained significantly decreased at the 6 
month assessment and marginally decreased at the 12 month assessment.  In addition, a significant 
decrease in diastolic blood pressure from baseline was noted at 6 months and 12 months and a 
significant increase in HDL cholesterol was noted between baseline and the 12 month assessment visit.  
Results are shown in Table 3 to follow. 
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Table 3: Baseline and Post-Intervention Comparisons for Clinical Outcome Measures: Group Lifestyle Balance Program-University of Pittsburgh 
Primary Care Practice Population 

 Baseline 3 Months (n=13) 6 Months (n=11)  12 Months (n=10) 
Variable n Mean 

(sd) 
Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p n Mean 
(sd) 

Mean 
Change 

(sd) 

Mean 
% 

Change 

p 

Weight (lbs) 13 204.0 
(40.9) 

192.6 
(40.7) 

-11.3 
(7.9) 

-5.6% 0.0002 188.9 
(41.7) 

-15.1 
(10.5) 

-7.4% 0.0002 10 193.3 
(43.1) 

-10.6 
(10.6) 

-5.2% 0.001 

Waist 
(inches) 

13 40.8 
(6.8) 

39.0 
(6.1) 

-1.8  
(2.5) 

-4.4% 0.01 37.7 
(6.0) 

-3.1  
(2.5) 

-7.5% 0.0005 10 37.2 
(6.3) 

-3.6  
(2.5) 

8.7% 0.0005 

BMI (kg/m2) 13 34.7 
(6.2) 

32.7 
(6.2) 

-1.9  
(1.4) 

-5.7% 0.0002 32.1 
(6.4) 

-2.6  
(1.8) 

-7.7% 0.0003 10 32.8 
(6.5) 

-1.9  
(1.8) 

-5.6% 0.0007 

Total Chol. 
(mg/dl)* 

13 187.3 
(24.2) 

159.0 
(37.5) 

-28.3 
(29.2) 

-15.3% 0.006 161.5 
(36.1) 

-25.8 
(25.5) 

-14.2% 0.004 10 177.3 
(31.5) 

-10.0 
(18.0) 

-5.6% 0.07 

HDL Chol.l 
(mg/dl)* 

13 46.2 
(6.9) 

43.9 
(9.2) 

-2.3  
(5.6) 

-5.2% 0.25 46.7 
(8.2) 

+0.5 
(5.9) 

+1.4% 0.84 10 51.2 
(6.4) 

+4.9 
(5.8) 

+11.6% 0.01 

LDL  Chol. 
(mg/dl)* 

13 108.2 
(26.4) 

86.7 
(31.1) 

-21.5 
(23.2) 

-20.3% 0.005 86.8 
(29.5) 

21.4 
(21.9) 

-20.0% 0.004 9 95.3 
(27.6) 

-14.2 
(18.4) 

-12.7% 0.02 

Triglycerides 
(mg/dl)* 

13 162.7 
(73.6) 

147.5 
(62.1) 

-15.2 
(47.9) 

-9.3% 0.27 139.7 
(59.3) 

-23.0 
(38.8) 

-13.9% 0.08 9 160.1 
(71.9) 

-2.6 
(44.5) 

-2.4% 0.98 

Glucose 
(mg/dl)* 

13 98.9 
(12.0) 

103.2 
(5.6) 

+4.3 
(10.1) 

+4.5% 0.15 93.4 
(5.4) 

-5.5 
(12.3) 

-4.3% 0.12 10 95.0 
(17.1) 

-3.9 
(18.4) 

0.84 0.70 

HbA1c (%) 13 5.7 
(0.4) 

5.8 
(0.4) 

+0.07 
(0.3) 

+1.2% 0.33 5.8 
(0.32) 

+0.07 
(0.32) 

+1.4% 0.27 10 5.9 
(0.4) 

+0.16 
(0.31) 

+2.9% 0.26 

SBP 
(mmHg)* 

12 122.9 
(10.7) 

113.3 
(6.6) 

-9.7  
(8.6) 

-7.5% 0.005 113.5 
(8.7) 

-9.4  
(8.1) 

-7.4% 0.001 8 112.6 
(11.5) 

-11.3 
(12.2) 

-8.8% 0.03 

DBP 
(mmHg)* 

12 80.3 
(4.5) 

7.7 
(6.2) 

-3.7  
(7.1) 

-4.4% 0.10 75.0 
(5.5) 

-5.3  
(6.4) 

-6.4% 0.01 8 73.1 
(5.4) 

-7.4  
(6.7) 

-9.0% 0.004 

* Participants with any medication changes excluded
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Achievement of Goals 
Results for weight loss achievement are shown in Figure 3 below. When examining weight loss, 9 of 
13 participants (69.2%) reached a weight loss of at least 3.5%, 8 of 13 (61.5%) had weight loss of at 
least 5%, and 5 of 13 (38.5 %) reached the 7% weight loss goal.  At the 6 month follow up assessment 
visit, 77% (10/13) reached 3.5% weight loss, 69% (9/13) reached 5% weight loss, and 46% (6/13) 
reached the 7% goal.  In addition, 100% of those who achieved 3.5%, 5% and 7.5% weight loss at the 3 
month post intervention assessment maintained that weight loss at the 6 month assessment visit. At the 
12 month assessment visit, 7 of the 13 participants (53.9%) had weight loss greater than or equal to 
3.5%, 38.5% (5/13) had weight loss greater than or equal to 5% and 30.8% (4/13) had weight loss 
greater than or equal to 7%;  80%, 63% and 77%  respectively maintained those weight loss levels at 
one year 
 

 

Figure 3:  3, 6 and 12 Month Post-Intervention Weight Loss: Group Lifestyle Balance Program-
University of Pittsburgh Primary Care Practice Population 
 
 Of the 7 (53.8%) participants that recorded activity minutes, 2 (28.6%) successfully reached 
the physical activity goal (average of 150 minutes per week).  Additionally, the mean number of 
activity minutes completed per week was positively correlated with weight loss in Phase 2 (r=0.71, 
p=0.07).   Based on information collected during participant interview, a significant increase in the 
median self-reported activity minutes was noted between baseline and the 3 month post-intervention 
assessment (30 versus 150 minutes, p=0.001) and a marginally significant increase noted between 
baseline and the 6 month post-intervention visit (30 versus 120 minutes, p=0.08).  Reported activity 
minutes remained increased at the 12 month assessment when compared to baseline; however, this 
difference was not significant (30 versus 59 minutes, NS). 
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Discussion 
 
The findings of this project provide further evidence that this diabetes prevention model was 
successfully expanded to these UPMC Primary Care Practices.  The Group Lifestyle Balance program 
was successfully administered to preventionists who, in turn, received their training and support from 
the DPSC.  The program reduced key components of risk for type 2 diabetes and CVD for participants 
in these local primary care practice settings.  In the DPP, 49% of lifestyle participants reached the 7% 
weight loss goal by the completion of the core intervention at the end of six months [24]; in the current 
project, 38.5%  met a weight loss goal of 7% at 3 months.  The GLB program was also recently 
implemented by DPSC trained preventionists in an urban medically underserved community setting 
subjects with the metabolic syndrome; 26.1% reached the 7% weight loss goal at the conclusion of the 
3 month intervention and over one-third reduced at least one component of the metabolic syndrome 
[25].   
 
We expected that the effectiveness of our translation effort might be reduced relative to that 
administered in a controlled research setting like the DPP [26], however, 69.2% achieved weight losses 
of at least 3.5% at 3 months in the current group which appears somewhat similar that the trend for 
weight loss seen in the DPP at 3 months.  In addition, 100% of participants that achieved 7%, 5% and 
3.5% weight loss maintained that weight loss at the 6 month assessment, with 80%, 63% and 77% 
respectively maintaining those weight loss levels at one year.  Furthermore, significant decreases in 
weight and several other parameters of risk were successfully maintained through the 6 and the 12 
month assessment visits, demonstrating the long-term impact of the intervention.   
  
Achievement of the physical activity goal was limited in this group; however, only a little more than 
half of the participants actually recorded activity minutes.  This may reflect a problem in tracking and 
reporting of physical activity since self-reported activity minutes increased significantly between 
baseline and the 3 month assessment.  This trend continued at the 6 month assessment and activity 
minutes remained increased from baseline at the 12 month assessment, however the difference was no 
longer significant.  In moving forward with prevention intervention it will be important to determine 
more effective methods to encourage tracking and recording of physical activity was well as general 
measures of physical activity. 
 
Retention of participants in an intervention program can prove difficult in the most supportive research 
environment; this is even more challenging in a real-world setting that must operate with limited 
staffing and funds, devoid of monetary rewards or incentives.    For this project, we demonstrated 
excellent retention of participants.  It is likely that by fine-tuning the types of motivators that are 
introduced, participant engagement strategies have improved as we move forward with translation.  In 
the current project, preventionists in earlier projects learned which tools were effective and were able to 
share that knowledge in planning for later implementations.  Preventionists reported positive participant 
response to providing samples of low fat/calorie foods for taste-testing in appropriate sessions, 
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individual participation in providing favorite healthy recipes or cookbooks, and small incentives such as 
a food scale or certificate of achievement for completing the program. These translation attempts 
demonstrate that creativity is necessary for participant retention, and that a small budget for healthy 
lifestyle enablers and incentives should be considered during planning.  Since poor treatment outcome 
for weight loss has been shown to be related to poor program attendance [27, 28] and the current 
project’s evaluation indicated a correlation between attendance and weight loss, attention to provision 
of motivational items for attendance is an important consideration for future translational efforts.  
  
Strengths of this project include the development of a framework for training and support for lifestyle 
intervention implementation, as well as prospective follow-up design in the initial evaluation of this 
modified DPP lifestyle intervention for translation to real-world settings.  In addition we collected 
measures of change in risk parameters for subjects in both urban and rural environments, in two phases, 
with data analyzed according to the intention to treat principle. 
 
Limitations of this study include the modest sample size, thus not permitting sub-group analysis.  In 
addition, only a small number of males participated, and the cohort consisted of only Caucasians, thus it 
will be important for future translational efforts to determine strategies to engage other groups. 
 
Future translation steps will address the development of a recognition program that will further enhance 
program delivery expertise and standardization, thus providing third-party payers with confidence that 
the program meets a prescribed level of quality for reimbursement. 
 
By mirroring the successful intervention training and support scheme utilized in the DPP, we have 
further expanded our translation model for diabetes prevention and CVD risk reduction. At the core is 
the modified lifestyle intervention utilized in the DPP which has been adapted for implementation in 
real world settings, while maintaining the fundamental aspects of the original intervention.  The GLB 
program has now been successfully implemented in several health care locales, and a medically 
underserved community setting, and is currently in process within the military.  By providing a central 
training center for intervention delivery via workshops as well as provision of subsequent post-training 
support, it is hoped that this model will provide a framework for large-scale prevention dissemination in 
expanded civilian and military settings.   
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The Facts

 73.3 million Americans have diabetes or IFG
 Daily decisions made by patient
 Diabetes self-management education 

(DSME) is important
 90% diabetes care provided by PCPs
 Education rarely available in the office



Diabetes Self-Management 
Education (DSME)

 DSME is an important part of clinical management 
 Nat’l. Standards & ADA recognition
 Expanded coverage for diabetes outpatient self-

management (Medicare final rule) 
 Numbers of patients who receive education and 

program closings are disappointing 
 Educators report frustration with the logistics 

implementing reimbursement  practices



Barriers
 Lack of reporting outcomes (including 

reimbursement)
 Access
 Traditional Model (Hospital-based programs) 
 Poor direct communication with physicians
 Sustainability

Siminerio L, Piatt G, Zgibor J.  “The Diabetes Educator, Vol 31 (2): 225-234, 2006.
Siminerio, L., et al “The Diabetes Educator, Vol , 2006.
Piatt, G. et al Diabetes Care,
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Objective

 By implementing the CCM we could:
– Gain health system support
– Demonstrate improvements in A1C 
– Demonstrate reimbursement for services
– Expand number of programs in communities
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Health System & Community
 UPMC board initiative
 Support from all departments

– Finance
– Information systems
– Physician practices

 Presentations to top leadership
 Corporate Communications
 Pittsburgh Regional Initiative for Diabetes 

Education (PRIDE)



UPMC Diabetes Repository
 ICD-9 Code for diabetes, A1c, Glucose > 200 

mg/dl, Diabetes Medication (oral hypoglycemic or 
insulin)

 MARS data in 8 DSME sites
 Used to describe target population
 Tracked A1C, charges & reimbursement



Nat’l. Standards for DSME

Decision Support
 Established a centralized core 
 Sponsored a system-wide ADA application
 Appointed a system coordinator (appointed 

coordinator at each site)
 Assured qualified staff
 Formed an advisory board, who: 

– Developed an annual program plan  
– Identified continuous quality improvement (CQI) : 

reimbursement & A1C
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Trends in Glycemic Control by Race Over Time
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Reimbursement Challenges

 Missing certificates
 Staff neglected to submit charges
 Wrong codes were entered
 Billing on 1 hour frames instead of 30 min.
 Insurers ignored charges

Siminerio L, Piatt G, Emerson S, Ruppert K, Saul M, Solano F, Stewart A, Zgibor J. “Deploying the chronic care model to implement and 
Sustain diabetes self-management training programs.”  The Diabetes Educator, volume 32 (2):  1-8, 2006.



Figure 23 - DSME Reimbursement and Educator Salary at 8 UPMC 
ADA Recognized Programs (January 2002-June 2004)
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Objective

 By implementing DSME in Primary Care 
– Demonstrate improvements in  A1C
– Increase number of patients reached





 “Diabetes Days” were scheduled









Age Adjusted Trends in Glycemic Control Over Time
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Proportion of People with Diabetes who were Seen for 

DSME in Primary Care Practice Settings Compared to 

those Seen for Traditional Hospital-Based Education
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Proportion of People Educated at PCP 
Office Compared to 

Hospital Based Outpatient DSME
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Summary
DSME in Primary Care is:

 Feasible
 Efficient
 Accessible
 Effective



Conclusions
 The CCM provided a good framework for implementing 

and sustaining DSME
– Gained health system and community attention
– Increased number of DSME sites

 Clinical information systems afforded the opportunity for 
tracking populations & reimbursement

 Reimbursement can be achieved if approached in a 
systematic way

 System redesign
– Improved access
– Physicians and patients reported increased communication and 

satisfaction.



Limitations

 Lack of long term follow up
 Measures limited to A1C
 Preliminary reports of reimbursement in 

primary care
 Individual visits at primary care vs. group 

visits in hospital programs



Future Direction
 Monitor metabolic, behavioral, 

psychosocial and costs
 Track educator practice, e.g. medication 

prescribing, dose adjustments, etc.
 Integrate and evaluate educator practice 

with primary prevention
 Evaluate physician and patient satisfaction
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Deploying the Chronic Care
Model to Implement and
Sustain Diabetes
Self-management Training
Programs

Purpose

The purpose of this project was to evaluate the utility of
using the 6 elements of the chronic care model (CCM;
health system, community, decision support, self-man-
agement support, clinical information systems, and
delivery system design) to implement and financially
sustain an effective diabetes self-management training
(DSMT) program.

Methods

The University of Pittsburgh Medical Center (UPMC)
uses all elements of the CCM. Partnerships were formed
between UPMC and western Pennsylvanian community
hospitals and practices; the American Diabetes
Association DSMT recognition program provided deci-
sion support. A clinical data repository and reorganiza-
tion of primary care practices aided in supporting
DSMT. The following process and patient outcomes
were measured: number of recognized programs, reim-
bursement, patient hemoglobin A1C levels, and the pro-
portion of patients who received DSMT in primary care
practices versus hospital-based programs.

Results

Using elements of the CCM, the researchers were able to
gain administrative support; expand the number of rec-
ognized programs from 3 to 21; cover costs through
increased reimbursement; reduce hemoglobin A1C lev-
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els (P < .0001), and increase the proportion of patients
receiving DSMT through delivery in primary care
(26.4% suburban; 19.8% urban) versus hospital-based
practices (8.3%; P < .0001).

Conclusions

The CCM serves as an effective model for implementing
and sustaining DSMT programs.

D
iabetes self-management training (DSMT) is
widely considered to be an important part of
diabetes management.1,2 One of the goals of
the US Health and Human Services’ Healthy

People 2010 is to increase the number of people who
receive diabetes education from 40% (1998) to 60%
(2010).3

The national standards for DSMT4 administered
through the American Diabetes Association (ADA)
recognition program5 provide a framework for delivery
and quality. Medicare and other third-party payers reim-
burse for programs when they meet ADA requirements.
Reimbursement is linked to codes, and charges are typi-
cally based on Medicare rates.6 Reimbursement is criti-
cal in generating revenue to support nurse and dietician
educators who provide DSMT. Educators can be the tar-
get of cost-cutting initiatives when financial stability
cannot be demonstrated.7

The numbers of patients who receive diabetes educa-
tion are disappointingly small.8,9 Access to education has
been proposed as a barrier, particularly in communities
in which the closest DSMT program may be miles
away.10 Another potential problem may be the traditional
way in which education is prescribed and delivered.
Currently, physicians are expected to refer diabetes
patients to a hospital-based DSMT program. This
process is consistent with the current system of health
care delivery as it applies to acute care where services
are provided at a hospital. Although more than 90% of
patients with diabetes are cared for by primary care
physicians (PCPs),11 education is rarely available in the
primary care office.12,13

Patients and physicians at University of Pittsburgh
Medical Center (UPMC) identified education as a barri-

er to the promotion of quality diabetes care.10 In an effort
to provide education for physician practices and outlying
hospitals, the UPMC Endocrine Division supported a
certified diabetes educator (CDE). This provided an
immediate solution, but a long-term strategy was needed
for the UPMC system.

In contrast to traditional methods, the chronic care
model (CCM) provides a framework for a systematic
approach and has been shown to improve processes and
outcomes.14-16 The CCM is based on the premise that
effective chronic disease programs are delivered in part-
nership with health systems and communities.14-16

Although the CCM has been used in diabetes improve-
ment projects, it has never been tested in facilitating
DSMT programs.10,17,19 The CCM identifies key elements
that are critical to success: (1) health system, to serve as
the foundation by providing structure and goals; (2)
community, to link with community resources; (3) deci-
sion support, to ensure that providers have access to evi-
dence-based guidelines; (4) self-management support, to
help patients acquire skills and confidence to self-man-
age; (5) clinical information systems, to provide timely
access to data about patients and patient populations
using clinical information systems; and (6) delivery sys-
tem design, to restructure medical practices to facilitate
team care.

It was the objective of this study to evaluate the ben-
efits of using all of the elements of the CCM to expand
and support DSMT. The researchers hypothesized that
introducing the components of the CCM would lead to
increased administrative support along with improved
reimbursement for services and A1C levels. By increas-
ing the number of programs and providing DSMT in pri-
mary care, it was hoped that some of the barriers to
DSMT could be curtailed, including access.

Methods

Setting

UPMC is an integrated health system that includes 19
hospitals and a physician division with 166 primary care
and 1400 academic physicians providing services for
approximately 90 000 people with diabetes in western
Pennsylvania. Implementation of the CCM involved a
stepped approach and changes at multiple levels from
2000 to 2004. This project was referred by the



University of Pittsburgh Institutional Review Board to
the UPMC Quality Council, where it was approved as a
quality improvement project.

The CCM implemented at UMPC is outlined in Table
1. The CCM differs from traditional approaches in that it
emphasizes self-management support and training.14,15

The ADA recognition program provided the framework
to implement the evidence-based DSMT standards5 and
served as the decision support. In compliance with ADA

requirements, an Advisory Committee was established
and became responsible for developing an annual plan,
assessing the target population, and determining meth-
ods for continuous quality improvement (CQI). The
Advisory Committee realized a dual purpose could be
served if reports on reimbursement, access to DSMT,
and A1C levels were available. These reports would
serve as important CQI measures and would give UPMC

Implementing and Sustaining DSMT Programs
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Table 1

Implementation of the Chronic Care Model (CCM)

CCM Component Activity

Community and health system UPMC provided educators access to resources in Finance

Information systems

Physician practices

Administration in community hospitals and practices

Self-management support Nurses and dietitians educators agreed to

Use consistent forms, educational materials, and a curriculum

Meet the qualifications for recognition

Facilitate DSMT to meet the ADA recognition requirements

Monitor and report CQI processes

Decision support UPMC supported

The implementation of national standards for DSMT

Fee for ADA recognition application

A central coordinating center to support the educators

Seminars for training and certification

A central advisory committee with representation from physician

practices, communities, and hospital sites

Clinical information systems MARS was used to track

Reimbursement

Rates of DSMT services

A1C levels by race

Delivery system design DSMT delivered in primary care offices was facilitated by

A CDE who worked with office staff to schedule DSMT

A CDE who served as a clinical resource available by telephone to

physicians, office staff. and patients

Office staff who reorganized the practices to host “diabetes days”

Physicians who made direct referrals to the CDE

UPMC = University of Pittsburgh Medical Center; DSMT = diabetes self-management training; ADA = American Diabetes Association; CQI = continuous quality
improvement; MARS = Medical Archival Retrieval System; CDE = certified diabetes educator.
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administration the feedback necessary to gain continued
support.

Elements of the CCM

In 2000, the UPMC health system designated diabetes
as its quality initiative and agreed to administratively
support implementation of the CCM in its network of
community hospitals and practices.17

The Medical Archival Retrieval System (MARS), a
repository of information forwarded from the UPMC
electronic clinical, administrative, and financial databas-
es, was used to provide data to the educators and served
as the clinical information system. MARS has been
refined and validated so that diabetes patients are accu-
rately identified by a combination of diabetes criteria,
A1C levels, glucose >200 mg/dL (11 mmol/L), medica-
tions, and International Classification of Diseases, ninth
revision, codes. At the time of the initiative, only 8 of 21
hospital programs had complete data that were accessi-
ble in MARS. This report includes information from
those 8 hospitals and 2 primary care practices programs.

When reports of limited access were brought to the
attention of the Advisory Committee, UPMC addressed
delivery system design and began to implement DSMT
in primary care offices in August 2003. A CDE provided
DSMT at 1 suburban and 1 urban practice identified as
having large populations of diabetes patients. A CDE
was available on “diabetes days,” when office staff
scheduled DSMT appointments. Because of space con-
straints in the office, DSMT was delivered on an indi-
vidual basis at the start of the initiative. Group visits
were facilitated later on in the project when space was
available.

Population

During the tracking period between January 2, 2003,
and June 30, 2004, a total of 31 150 people were identi-
fied in MARS to have diabetes in the 8 hospitals with
DSMT programs (Figure 1). During this time frame
4190 people were identified as having received DSMT at
those hospital programs documented by a charge for
service generated in MARS. To be eligible for the A1C
component of this study, a person had to have their ini-
tial education session during this time frame and have at
least 2 A1C levels (1 before and 1 after the initial ses-
sion). Of the 4190 people receiving DSMT, 382 (9%)

were eligible for tracking A1C levels. In the suburban
and urban practices, 1306 patients were identified as
having diabetes using the MARS criteria.

Program Outcomes

Number of sites. At the start of the initiative, only 3
UPMC hospital programs had ADA recognition.
Applications for additional sites were submitted
throughout the initiative.

CQI Measures

Reimbursement and patient A1C levels. The tracking
of reimbursement was initiated when a program received
ADA recognition and bills for service could be generat-
ed. A subset of the reimbursement population was used
to analyze the effect DSMT had on A1C level trends. At
the time of the tracking period, the PCP offices had not

Figure 1. Monitored program populations. UPMC = University of Pittsburgh
Medical Center; ADA = American Diabetes Association; MARS = Medical
Archival Retrieval System; DSMT = diabetes self-management training.

21 UPMC  
ADA-recognized hospital programs 

8 programs had complete data for 
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and A1c levels 
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(1/2/2003-6/30/2004) 

4190 patients received DSMT from 
these 8 programs  

(1/2/2003-6/30/2004) 

382 patients eligible for analysis   
(Eligibility criteria: initial education 

session between 1/2/03-6/30/04  
and  2 A1c values--one before and 

one after the initial education session) 



received ADA recognition and therefore
could not bill for services.

Patient reach. The proportion of
patients who received DSMT at 1 urban
and 1 suburban primary care practice was
compared to the proportion who received
DSMT at the 8 hospital-based programs
where DSMT services were available dur-
ing the same time period (July 2003-
December 2004).

Analyses. The statistical analyses
incorporated both descriptive and inferen-
tial techniques. Measures of central ten-
dency (e.g., proportions, means, standard
deviations, medians, etc) were used for all
descriptive analyses. In univariate analy-
ses, Student t tests for continuous data and
Pearson’s χ2 tests for categorical data
were used to determine differences in means and propor-
tions. In addition, for each outcome of interest, analysis
of variance was used to test for differences in means
between more than 2 groups, and χ2 tests for trends were
used to test for differences in proportions between more
than 2 groups. To analyze the effect that education had
on A1C values, a multilevel model for change was used.
This type of analysis allows one to measure change over
time while allowing the individuals to be their own con-
trols. All models considered were adjusted for age.18

Results

Decision Support

Between 2000 and 2004, the number of ADA-recog-
nized programs grew from 3 to 21 including pediatric,
rural, academic, and 2 primary care practices.

Clinical Information Systems

MARS afforded the opportunity to track reimburse-
ment and A1C levels. As shown in Figure 2, at the 8
DSMT hospital programs where revenue was captured,
total charges in 6-month intervals increased from the
beginning of the tracking period in January 2002 from
$120 846.00 to $241 472.00 in June 2004. Total payment
per 6 months increased from $37 192.00 to $120 572.00

over the same period. Interestingly, efficiency of collec-
tion increased from approximately 25% to 50%. Most
important, diabetes educator effort was covered by the
third 6-month period. Thus, at the initiation of this proj-
ect, DSMT services were a loss leader. In contrast, by the
conclusion, educators were more than self-supporting
their efforts devoted to DSMT.

When examining patient data from the hospital pro-
grams, the mean age was 57.2 years. Patients who
received DSMT at the point of service in a suburban
office were significantly older than those at the urban
PCP office (age: suburban = 66.2 years vs urban = 54.7
years, P < .0001). Patients entered the hospital DSMT
programs with higher mean A1C values did those in the
primary care practices (8.28% vs 7.83%). Figure 3
shows the analysis of the A1C values through 1 year
after the initial education session. A mean age-adjusted
decrease in A1C values in those in hospital programs
(0.95%) versus primary care (0.48%) was achieved (P =
.0001). A longer follow-up period would be necessary to
determine the effects of DSMT over time.

Delivery System Design

In tracking numbers of patients who received DSMT
from July 2003 through December 2004, it was found
that a 2- to 3-fold greater proportion of patients were
reached when DSMT was made available in PCP offices

Implementing and Sustaining DSMT Programs
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Figure 2. DSMT reimbursement and educator salary at 8 University of Pittsburgh Medical Center
American Diabetes Association–recognized programs (January 2002-June 2004).
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(26.4% suburban; 19.8% urban) as com-
pared to 8.3% of the population who were
referred to hospital-based programs. Of
31 000 patients identified as having dia-
betes in MARS, only 13% (4190)
received DSMT at hospital-based pro-
grams during the time period. Of 1306
identified diabetes patients in both the
suburban and urban practices combined,
24.7% received DSMT in their PCP’s
office.

Discussion

In this report, it is demonstrated that
the CCM is an effective framework to
support DSMT, results in improved pro-
gram and patient outcomes, and is fiscally
self-supporting. With reliable clinical
information systems, educators were able to demonstrate
the benefits of DSMT delivered in different settings on
A1C levels. In a fiscal environment in which hospital
administrators are skeptical of services that do not gen-
erate revenue, tracking reimbursement in justifying posi-
tions was also important.

While the ADA recognition process is widely accept-
ed, there is a paucity of literature on the delivery process,
reimbursement practices, and, most important, hard out-
comes. Educators in both the ADA and the American
Association of Diabetes Educators (AADE) report pro-
gram closings and express frustration with the imple-
mentation of Medicare benefits and receiving
appropriate reimbursement.7 The AADE and ADA col-
laborated to conduct a survey of DSMT programs. Their
findings in 122 sites confirmed the findings of other
studies that indicate that diabetes education is an under-
utilized service.7-10 Nearly half of the sites reported an
average visit volume of fewer than 50 visits per month,
and 19% reported only 51 to 100 visits per month. More
disappointing were the reimbursement practices. Of the
sites that bill Medicare, only 57% were collecting the
mandated collection fees, while 37% of the respondents
did not even know how often they were collecting these
fees.7 Despite attempts to remedy this problem, only
57% reported having a fiscal reporting system. The ADA
and AADE concluded that processes for monitoring

billing and establishing a reporting system specific to
DSMT were critically important.7

The authors took this message seriously and created a
system to explore and satisfy these recommendations.
Through the repository, educators had the opportunity to
monitor reimbursement. UPMC education and billing
staff members collaborated and reviewed monthly
reports to determine payment practices. Although
Pennsylvania mandates coverage for education, compen-
sation for services was not always provided. As reported
by others,7 in addition to external reimbursement diffi-
culties, numerous internal problems were identified
throughout the system that precluded reimbursement.
Education charges based on Health Care Common
Procedure Coding System codes were inaccurately
entered, recognition certificates were missing, and
charge-entry staff neglected to enter charges. Once these
problems were identified, internal efforts to correct the
problems and capture reimbursement were implemented.

The authors were also eager to increase their DSMT
services and realized that they needed to improve access.
An important innovation was that they went beyond tra-
ditional models of DSMT delivery as a result of their
system redesign; by integrating educators directly into
offices, access to DSMT increased. It was demonstrated
that DSMT delivered in the office has a positive effect on
A1C levels along with PCPs and educators reporting
other advantages that included increased communication

Figure 3. Age-adjusted trends in glycemic control after initial education session. DSMT = diabetes
self-management training.
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on management plans and CDE involvement in medica-
tion initiation and adjustments. Patients reported greater
comfort with location and easy access to the educator for
questions and problem solving. The intent is not to sug-
gest that hospital-based programs be replaced or elimi-
nated but that opportunities to support education and
follow up in other settings are investigated.

To the best of the authors’ knowledge, this project is
the first to systematically develop a DSMT network
using all of the elements of the model and report on ADA
recognition and reimbursement practices. The CCM has
been tested and shown to improve outcomes.14,15

However, much of the research has focused on specific
components of the CCM model, and evaluations of an
overall plan are less frequent. More recently, Wagner et
al20 performed a survey and site visits of 72 chronic dis-
ease management programs that were considered to be
innovative and effective. Only 1 program had instituted
all 6 components of the model.

The limitations of the project are recognized. The
UPMC diabetes initiative is in its infancy. As the project
evolves, each of the components of the CCM continues
to be developed and refined. For example, not all of the
DSMT programs were linked to the data repository dur-
ing the initiative.

Another weakness is that the researchers were unable
to effectively track all hemoglobin A1C levels through-
out the project. Patients may have had laboratory tests
done elsewhere. It is recognized that factors other than
DSMT may have influenced improvements in glycemic
control and that A1C levels are not the only indicator for
quality.21 Other medical interventions and outcomes must
be controlled for and captured in future studies.

It is recognized that reimbursement needs to increase
to fully support an educator’s salary. Now that billing
practices have been remedied and new avenues for
access have been identified, UPMC will move more edu-
cators into primary care practices, increase group visits,
and begin an aggressive DSMT promotional campaign in
its communities.

Although this study was performed in a large health
system with access to many resources, it serves as a
model for others to explore creative solutions. It pro-
vides a template for educators to explore collaboration
with heretofore unlikely partners in administration,
finance, and information systems and to create opportu-
nities outside of traditional roles, such as the develop-

ment of business models for sustainability. Smaller and
independent facilities may seek opportunities to share
data systems or form consortia to organize systemwide
recognition applications. Hospital-based educators could
partner with primary care practices to provide follow-up
education in an office and seek creative methods for
billing for services. Innovative technological methods,
virtual teams, and community-based education afford
other exciting opportunities that need to be tested. First
and foremost, educators and physicians need to be open-
minded to consider areas for change.

Developing systems that promote accessible, sustain-
able DSMT programs that affect metabolic outcomes
have large- scale public health implications. Organizing
efforts to support the facilitation of DSMT is critical in
meeting the Healthy People 2010 education objectives.
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1.2 Diabetes Self-Management Education  
 
Goal 1 To deploy and evaluate a theory-based, education program based on the 
American Association of Diabetes Educators (AADE) Outcome program 
 
Final report on the implementation and evaluation of the AADE Outcomes Tool at 
59 MDW 
 
Background 
Although diabetes self-management education (DSME) is recognized as a critical 
component of diabetes care 1, systems that help to define, measure and collect relevant 
data on education outcomes, that specifically include elements of behavior change are 
not available. Educators in the American Association of Diabetes Educators (AADE)  
(of which both UPMC and military educators are members) determined that 
comprehensive efforts in defining, measuring, collecting, and reporting of diabetes 
education outcomes for advancing the practice of diabetes self-management education 
(DSME) were needed.  Both external environmental influences and organizational efforts 
converged in guiding the activities that resulted in the AADE Outcomes Project.  A 
description of the project activities, the components developed and their application to 
diabetes education practice are described in the attached AADE/UPMC publication: 
Evolution of the American Association of Diabetes Educator (AADE): 
Diabetes Education Outcomes Project 2. 
 
Project History 
As has been reported in a series of communications, there have been challenges in 
executing a reasonable agreement with the American Association of Diabetes Educators 
(AADE).  The content development for the AADE Outcome System was under a 
separate agreement between the AADE and UPMC prior to the DOD award. After the 
content was developed, in our previous efforts the AADE System was evaluated and 
validated by UPMC and reported.  National publications and presentations (attached) 
summarize the findings of the evaluation and have been previously submitted 2-5. 
 
During the evaluation process in UPMC and PRIDE communities, UPMC determined 
that the AADE System was cumbersome, necessitated that the patient spend an 
extensive amount of time completing the tool (minimum 20 minutes) and required the 
addition of clinical, medication management, patient snapshot, patient-provider interface 
and new letter manager tools. The findings of the process evaluation and the challenges 
for users of the tool were communicated to AADE.  AADE leadership and UPMC agreed 
that without the additions, the System was not robust and would not be useful in helping 
the diabetes educator in capturing necessary and relevant data.  AADE agreed that they 
would shorten the tool (based on the process evaluation) on a separate agreement with 
another vendor. In recognition that these components were critically important to the 
development of any diabetes education system tool, UPMC developed these systems 
(clinical, medication management, patient snapshot, patient-provider interface and new 
letter manager tools) for use by educators serving both civilian and military populations.   
 
To date, the revised AADE Outcome System is unavailable.  However, it is UPMC’s 
understanding that AADE is pursuing the revision and in an agreement between AADE 
and UPMC, the AADE agreed that on completion of the revision of the AADE Outcome 
System, it will be made available to PRIDE and WHMC sites under a license for 10 
years. 
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In discussions (and through demonstrations) with the PRIDE and WHMC teams, it was 
agreed that the numerous challenges and delays in using the AADE System were 
unacceptable.  There is a critical need for an education system tool and relying on the 
final development and release of the AADE System was affecting workflow and 
completing important efforts on the project. 
 
Recommendations and Status 
Thus, it was agreed that a system that included the already developed clinical 
management, medication     and UPMC assessment, goal setting, and educator 
documentation be expanded and developed into a user-friendly comprehensive system. 
The UPMC team is actively developing the education tool with input from PRIDE and AF 
educators that meets the needs of both civilian and military populations requiring 
education.  This system is being created in collaboration with the American Diabetes 
Association. WHMC staff has been apprised of the developments.  A beta version will be 
available in Jan. 2009.The projected date for completion of this Education System is 
Feb. 2009.  
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Goal 2 -removed 
 
Goal 3 To establish sustainable diabetes education programs for 59 MDW 
 
Background 
Diabetes self-management education (DSME) is widely considered to be an important 
part of diabetes management 1.  Among the goals of Healthy People 2010, one is to 
increase the number of people who receive diabetes education from 40% (1998) to 60% 
(2010) 2.  The National Standards for DSME 3 administered through the ADA recognition 
program 4 provide a framework for delivery and quality.  
 
Medicare and other third-party payers reimburse for programs when they meet ADA 
requirements.  Reimbursement is linked to codes, and charges are typically based on 
Medicare rates 5. Medicare (requires that in order to bill for DSME, programs must meet 
the National Standards for DSME and be approved through the American Diabetes 
Association Recognition Program. Education charges are based on Health Care 
Common Procedure Coding System (HCPCS) “G” codes. 
 
In a fiscal environment where health care administrators are skeptical of services that do 
not generate revenue, tracking reimbursement in justifying positions is critically 
important. Reimbursement is critical in generating revenue to support nurse and dietician 
educators who provide DSME. Educators can be the target of cost-cutting initiatives 
when financial stability cannot be demonstrated. 
 
The American Association of Diabetes Educators (AADE) and ADA collaborated to 
conduct a survey of DSME programs. Their findings in 122 sites were disappointing in 
regards to reimbursement practices.  Of the sites that bill Medicare, only 57% were 
collecting the mandated collection fees, while 37% of the respondents didn’t even know 
how often they were collecting these fees 6.  Despite attempts to remedy this problem, 
only 57% reported having a fiscal reporting system. ADA and AADE concluded that 
processes for monitoring billing and establishing a reporting system specific to DSME 
were critically important 6.  
 
In our previous work at UPMC, we responded to the AADE and ADA call to action and 
monitored and reported reimbursement practices 7. Most states, including Pennsylvania 
and Texas, mandate coverage for diabetes self-management education (DSME). We 
demonstrated that UPMC diabetes educators were able to use a reporting system to 
monitor reimbursement.  UPMC education and billing staff collaborated and reviewed 
monthly reports to determine payment practices. As reported UPMC educators were 
able to demonstrate their ability to generate revenue to the health system. At the 8 
DSME programs included in the project where revenue was captured, total charges 
increased from the beginning of the tracking period in January, 2002 from $120,846.00 
to $241,472.00 in June, 2004.  Total reimbursement increased from $37,192.00 to 
$120,572.00 over the same period (Figure 1).  Furthermore, each of the 8 sites had one 
educator who estimated that 25% of his/her time was spent on outpatient DSMT.  
Educators often had other duties that included inpatient education, clinical 
responsibilities and staff development.  At the time of the initiative, UPMC educator 
salaries were approximately $60,000 (including benefits).  This equates to 
$120,000/year ($60,000/monitored six month period) for educator salaries (.25 Full Time 
Exempt) devoted to DSMT in the 8 programs.  As shown in Figure 1, at the initiation of 
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Figure 23 - DSMT Reimbursement and Educator Salary at 8 UPMC 
ADA Recognized Programs (January 2002-June 2004)
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this program DSMT services were a lost leader. In contrast by the conclusion, diabetes 
educators were entirely covering their costs 7.
Figure 1 

We a ttempted t o apply t hese principles an d 
lessons learned to the 59  M DW D iabetes 
Education Program.  The first essential step was to 
apply for ADA DSME Recognition.  A DA approval 
for WHMC w as received May, 20 07. (Certificate 
attached) 

Lt. C ol. N ina Watson ( ret) WHMC an d Janis 
McWilliams, U PMC e xplored opportunities to bill 
for DSME service s.  In their i nvestigation, they 
have l earned t hat Tricare ( and o ther government 
agencies like the Veteran’s Administration) do not 

have the capabilities in their respective bi lling systems to charge against a HCPCS G 
code for DSME.  Inability to charge against G codes prohibits charging for the service. 

Summary report on the billing processes implemented for diabetes self-
management education to assure future reimbursement (UPMC and 59 MDW) 

As indicated in above, billing processes cannot occur without the related coding.  Lt Col 
Watson an d Janis M cWilliams continue to ex plore cha rging ca pabilities and 
opportunities. 
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Copy of the CV of the Pediatric Diabetes Educator hired for 59 MDW 
 
As reported in numerous communications, UPMC has been unsuccessful in retaining the 
services of a pediatric diabetes educator.  A number of recruitment strategies that 
include publishing notices in professional journals, job fairs, posting in facilities that 
attract recent military retired health professionals, seeking outside service agencies, 
newspaper advertisements have been used with no success.  A number of reasons for 
the inability to attract/recruit candidates for this position have been speculated that 
include: a national nursing shortage, a limited number of diabetes educators available in 
the US (particularly those with a pediatric specialty), low pay grade.  Subsequent 
meetings with pediatric AF medical team have included discussions regarding potential 
abandonment of this requiring this position with the years of unsuccessful attempts.  The 
USAF has asked that UPMC continue efforts.  UPMC is continuing efforts by exploring 
other agencies that service recruitment for military bases. 
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Copy of assessment of market reach and expansion opportunities for the DSME 
program at 59 MDW  
 
Within the application for the American Diabetes Association Recognition Program for 
Diabetes Self-Management Education (DSME), an assessment for market reach is 
required. Documentation of market reach must be included in DSME Advisory Board 
minutes.  Attached is the Advisory Board minutes from WHMC (highlighted area of 
market reach report) that were submitted and approved by the ADA.   
 
In subsequent “Go Team” assessments, education expansion opportunities were 
identified for Randolph, Kelly, Goodfellow and Laughlin bases.  Education needs will be 
supported by hub services provided through the WHMC Center of Excellence. Complete 
description of focus group interactions are in a previously submitted report (Small Base 
Outreach Project Planning Deliverable submitted 10-08). 
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Evolution of the American
Association of Diabetes
Educators’ Diabetes
Education Outcomes Project

Purpose

This is the initial article in a series that describes a multi-
year project of a professional membership organization
to define, standardize, collect, and report the outcomes of
diabetes self-management education. The purpose of this
article is to describe and summarize the contributions of
each phase of the project: determining a conceptual
framework, developing and testing measurement instru-
ments, defining outcome standards for diabetes self-
management education, and implementing a technology
approach to capturing the outcomes.

Methods

Association archives, project participants, presentation
slides, and published articles provide the historical infor-
mation that is presented in this article.

Results

Evidence for diabetes education as an intervention has
been demonstrated, but key questions remain about what
settings and which interventions, provided by whom and
over what period of time, produce what outcomes. This
project integrated diabetes education outcomes reporting
into a system of diabetes care through the development
of measurement methods and a data collection system for
patients and educators at the point of service.
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Conclusions

The AADE7™ Outcomes System supports educators in
collecting and reporting on program design, patient self-
care behaviors, and educational, behavioral, and clinical
interventions and outcomes.

T
he American Association of Diabetes
Educators (AADE) has led a comprehensive
effort in defining, measuring, collecting, and
reporting of diabetes education outcomes
for advancing the practice of diabetes self-

management education (DSME). Both external environ-
mental influences and organizational efforts converged in
guiding the activities that resulted in the AADE
Outcomes Project. The purpose of this article is to reflect
on the project’s activities, describe the components
developed, and highlight the contribution to diabetes
education practice.

Health Care Environment

Diabetes education has long been cited as a corner-
stone of effective diabetes care, and self-management
education is seen as an essential aspect to any chronic
care model.1-3 The National Standards for Diabetes Self-
management Education were first developed and pub-
lished in 1986.4 Revisions and updates to these standards
have occurred in the years 1995,5 2002,6 and 2007.7 Yet
in 1997, when the diabetes community was challenged
by the Health Care Financing Administration, now the
Centers for Medicare and Medicaid Services, to demon-
strate the effectiveness of DSME programs, there were
no national outcomes data to present. Nor was AADE
able to provide specific measures of effective diabetes
education in response to the Balanced Budget Act of
1997, which mandated reimbursement for diabetes self-
management training. Lack of standardized measure-
ments, data collection tools, and effective reporting
systems had resulted in a paucity of outcomes data.

AADE Organizational Issues
and Leadership

In 1997, AADE leaders recognized the critical impor-
tance of establishing a unique measurement set for diabetes

education and thus established the Outcomes Task Force
(OTF). Based on expert consensus and a comprehensive
review of the literature, the OTF recommended that
health-related self-care behavior changes be considered
the unique and measurable outcomes of diabetes educa-
tion.8 Recognizing that DSME is one component within
a complex diabetes health care delivery system, the task
force recommended capturing additional clinical and
program outcome measures when feasible.

In 1998 to 1999, the expanded OTF included researchers,
educators, clinicians, and measurement and quality con-
sultants, as well as representatives from the American
Diabetes Association and the National Certification
Board for Diabetes Educators. The OTF was charged by
AADE leadership to

1. establish standardized outcome measures that can be used
across a variety of educational practice settings by individ-
ual diabetes educators,

2. support the evolution of diabetes education from a content-
driven practice to an evidence-based practice that focuses
on behavior rather than curriculum, and

3. develop a system to support the educator in the collection
and reporting of the outcomes. These outcome reports
should contribute to quality improvement activities and
data collection for demonstrating the value of diabetes edu-
cation and diabetes educators.

Task force participants represented the various disci-
plines, practice settings, and geography of the AADE
national membership. The work of the OTF became the
foundation for the National Diabetes Education
Outcomes System (NDEOS).

Project Overview and Phases

The AADE Outcomes Project’s timeline began in
1997 and continues today with ongoing research, devel-
opment, and evaluation. The overarching purpose of the
project is to facilitate the collection of standardized outcome
measures across a variety of educational practice settings
as well as to support the evolution of the practice of diabetes
education from a content-driven to an evidence-based
practice.

The Outcomes Project, supported by AADE and
industry allies, was developed, implemented, and evalu-
ated by diabetes educators, researchers, and patients in
real-life diabetes education practices. All testing inte-
grated written protocols, with evaluations performed at
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each phase of the project. This article summarizes activ-
ities and key lessons learned from each of the 4 phases of
the project:

1. conceptual framework,
2. instrument development and testing,
3. diabetes education outcomes standards, and
4. technology implementation.

In Appendix A, the project phases and timeline are
described in detail. Appendix B lists the diabetes educa-
tion programs that participated in each phase of the test-
ing and development. Appendix C acknowledges the
many volunteers who contributed to the project work.

Phase 1: Conceptual Framework

The project integrated the theoretical constructs of sys-
tems theory and Donabedian’s9 quality assurance frame-
work of structure, process, and outcomes to support the
perspective that diabetes education and educators are part
of the diabetes care system. To effectively measure DSME
activities and outcomes, data must be collected that cap-
tures program characteristics (structure), describes the
interaction between the patient and educator (process), and
measures the impact of the intervention through clinical
and patient-centered outcomes (outcomes).

Diabetes program evaluation is challenging because
the educational intervention varies based on program
design, the frequency of patient contact is not standard-
ized, and educators have varying degrees of responsibil-
ity in clinical management of patients. The Outcomes
Project team addressed this complexity through a struc-
tured systems analysis of the diabetes care system from
the perspectives of the diabetes educator, the patient, and
the education program. The NDEOS components for patient,
educator, and program were identified as a result of this
analysis process. Using a behavioral framework, which
would later become the AADE7™ Self-Care Behaviors,
and incorporating the processes of diabetes education,
clinical management, and patient self-management,
instruments were developed for the NDEOS.10

Phase 2: Instrument
Development and Testing

After defining the conceptual framework and
process for outcomes measurement, it became apparent
there was a lack of consistently used measures and

instruments/tools for capturing outcomes. Defining a
uniform, basic, and minimum data set for DSME out-
come measures was critical in developing instruments
and collecting standardized data.11

The conceptual framework of structure, process, and
outcomes as well as multiple behavioral theories informed
the instrument design. Taking the outcomes framework one
step further by defining the Diabetes Outcomes Continuum
provided more detail for developing instruments and
reports (see Figure 1). Three instruments were developed
for collecting, measuring, analyzing, and reporting on
patient self-management (D-SMART®), educator interven-
tions (D-ET®), and program structure (SRF®).

The Diabetes Self-management Assessment Report
Tool (D-SMART®) was developed to assess behavior
change and to develop an individualized patient DSME
plan. The instrument has a dual purpose: gathering infor-
mation regarding (1) patient-reported behavior and
behavior change goals and (2) health history and demo-
graphics. See the “Development of the American
Association of Diabetes Educators’ Diabetes Self-
management Assessment Report Tool” in this issue of
The Diabetes Educator for a full description of the
instrument and its development.12

The Diabetes Educator Tool (D-ET®) was developed to
document the process for delivering DSME. This instru-
ment captures the identity of the persons delivering
DSME (personal identifier and discipline) as well as the
dose (visit number, time) of DSME and the specific serv-
ices delivered (content area, behavioral/educational
strategies, group/individual format, etc). The D-ET is
designed to capture the services delivered in response to
patient behavioral self-reports and behavior change
goals, organized in terms of the domains of the AADE7
Self-Care Behaviors. In addition, the D-ET provides an
opportunity for the educator to record medical informa-
tion about the patient (medications, allergies, laboratory
and examination test results) and the educator’s assess-
ment of the patient’s needs and progress. Educator con-
tributions to clinical co-management such as ordering of
tests, referral of patient for appropriate examinations,
and adjusting of medications per protocol are captured.

The Site Registration Tool (SRF®) is completed by
the program director, manager, or person responsible
for the diabetes education services. The SRF is designed
to obtain information about the structure of the program,
which can be used in providing reports to external
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constituencies (eg, funding organizations, regulatory
agencies, certification bodies). Eventually, it will be pos-
sible to use this information in selecting benchmarks
for comparison.

All 3 tools are integral for defining and developing
meaningful reports. The Outcome Project Team defined and
developed outcome reports to address 3 levels of reporting:
individual, program, and cross-program levels.

The individual-level report represents data that are col-
lected, analyzed, and reported at the point of service.
Those reports inform (1) patients about their health status,
goals, and behavior change; (2) educators about patient
assessment information to guide interventions, serve as a
documentation tool, and enable communication with the
team; and (3) referring providers who receive communi-
cation regarding patient and educator activities.

The program-level report aggregates individual outcomes
on a real-time or periodic basis to help the educator
understand how the program operates and what population

is served and to facilitate continuous quality improvement
efforts. At this level, reports inform (1) patients about how
their data compare with the local population of people with
diabetes, (2) program directors about operational functions
and what enhancements or changes could benefit patient
outcomes, and (3) internal and external customers about
operational and patient data as required by the customer
(eg, data requirements of the Health Plan Employer Data
and Information Set, Diabetes Quality Improvement
Project, Joint Commission on Accreditation of Healthcare
Organizations).

The national-level report (across programs or
regions) aggregates and analyzes data from multiple dia-
betes centers to improve diabetes education and care. At
this level, reports provide (1) patients with a view of
their data compared with the national population with
diabetes; (2) program directors with benchmarked data
for comparison with other programs at the state,
regional, or national level to improve quality of care at

DSME Outcomes Continuum
Outcomes Phases

Immediate Intermediate Post-Intermediate Long Term

Learning
Behavior
Change

Improved
Health Status

Knowledge
Skills

Healthy Eating
Being Active
Taking Medication
Monitoring BG
Problem-solving for
Healthy Coping
Reducing risk

Clinical indicators
• A1c
• BP
• Lipids
• Weight
Process measures
• Eye exam
• Foot exam
Other measures
• Smoking cessation
• ASA use
• Pre-pregnancy
  counseling

• Overall health
  status
• Quality of life
• Days lost from
  work or school
• Diabetes
  complications
• Health care
  costs 

Clinical
Improvement

Figure 1. Diabetes Self-management Education Outcomes Continuum (BG indicates blood glucose; BP, blood pressure; and ASA, aspirin)

Based on Mulcahy K, Maryniuk M, Peeples M, Peyrot M, Tomky D, Weaver T, Yarborough P. Diabetes self-management education core outcome measures.
Diabetes Educ. 2003;29:768-803.
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the local level; and (3) evidence-based outcomes that
will drive effective advocacy with policy makers for
integrating diabetes education as a critical component of
diabetes care.

Phase 3: AADE Standards
Development for Outcome
Measurement

Standards for diabetes self-management programs in
existence since 1986 have directed outcomes collection,
but there has been little specificity to the process. In
2002, as a growing national awareness of the value of
outcomes was developing, a core group of educators
developed the AADE Standards for Outcome
Measurement of Diabetes Self-management Education
using information gained through testing of the NDEOS
tools, educator feedback, and an extensive review of the
literature. These standards were reviewed by a represen-
tative group of diabetes experts and published in 2003.13

The outcomes standards consist of 5 standards that
direct educators to measure behavior change as well as
clinical and health status outcomes at regular intervals:

• Standard 1: Behavior change is the unique measurement for
diabetes self-management education.

• Standard 2: Seven self-care behaviors determine the effec-
tiveness of diabetes education at the individual and popula-
tion participant levels.

• Standard 3: Diabetes self-care behaviors should be evalu-
ated at baseline and then at regular intervals after the educa-
tional program.

• Standard 4: The continuum of outcomes including learning,
behavioral, clinical, and health status should be assessed to
demonstrate the interrelationship between DSME and
behavior change in the care of individuals with diabetes.

• Standard 5: Individual patient outcomes are used to drive the
intervention and improve care for the patient. Aggregate
population outcomes are used to guide programmatic serv-
ices and for continuous quality improvement activities for
the DSME and the population services.

The standards direct baseline and repeated measure-
ments to assess the impact of DSME for individual
patients as well as programs or populations. DSME pro-
gram design varies widely, and the use of standardized
measures provides a framework for evaluating practice
consistently. The full publication of the AADE Outcome
Standards is included in this journal, but 3 concepts need

to be highlighted: the outcomes continuum, the AADE7TM

Self-Care Behaviors, and integration with the National
Standards for DSME.

Outcomes continuum: learning, behavior, clinical,
and health outcomes. The AADE Standards for
Outcome Measurement for DSME specify behavior as
the primary outcome. However, the standards acknowl-
edge the importance of other outcomes and conceptual-
ize these outcomes as part of a continuum from
immediate to long term (see Figure 1). Prior to the devel-
opment of the standards, learning outcomes were often
thought of as primary outcome of diabetes education.
With the identification of behavior as the primary educa-
tional outcome, learning goals were reconceptualized as
important only to the degree that they contribute to
behavior change; learning that does not help patients bet-
ter manage their diabetes is irrelevant. Clinical and health
outcomes also had been proposed in the past as primary
outcomes of diabetes education. The national outcome
standards acknowledge the importance of these goals but
regard them as a consequence of achieving the primary
outcome; patients who improve their self-care behavior
should experience improved clinical and health out-
comes. However, these outcomes can be influenced by
factors that are not subject to the direct impact of dia-
betes education (eg, prescribed medication regimens,
lack of financial resources to purchase medication,
equipment, and supplies).

AADE7TM Self-Care Behaviors. Evolving from the
work of the AADE Outcomes Project, the framework of
the AADE7 Self-Care Behaviors was incorporated into
the outcomes standards. The 7 behaviors were identified
by the Outcomes Task Force in 1997 and resulted from
mapping with the 15 content areas from the 1995 National
Standards for DSME, a review of literature, and expert
consensus. See Table 1 for the link between the standards
and the behaviors.

Many research instruments traditionally measured 1 to
3 behaviors,14 but the expert group identified that
addressing all 7 behaviors was important as part of the
patient assessment and educator’s intervention skill set.
While all should be assessed, educator interventions
should be tailored to self-care behaviors identified
through shared decision making with the patient and
educator.
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The standards provided a definition of each patient
self-care behavior, the importance of the specific behavior
to diabetes self-management, and optional measurement
approaches. Over time, the behavior domains have

evolved into the AADE7 Self-Care Behaviors and have
become a common, standardized language for talking
about measurement for patient-centered self-management
(Figure 2).

Table 1

Mapping of the 1995 National Standards for DSME, 2003 AADE Outcomes Standards, AADE7 Self-Care BehaviorsTM, and
2007 National Standards for DSME

1995 DSME Content Areas (15)

Exercise/activity

Nutrition

Monitoring

Medication (oral and/or insulin)

Prevention, detection, and treatment of

acute complications

Appropriate monitoring and use of

results

Benefits, risk, and management options

for improving glucose control

Stress and psychosocial adjustment

Family involvement and social support

Prevention, detection, and treatment of

chronic complications

Foot, skin, dental care

Preconception care

Use of health care systems and

community resources

Risk factor reduction

2003 DSME
Behavioral Outcome

Areas (7)

Physical activity

(exercise)

Food choices (eating)

Monitoring of blood

glucose

Medication

administration

Problem solving for

blood glucose: highs,

lows, and sick days

Psychosocial

adaptation

Risk-reduction

activities

AADE7 Self-Care
Behaviors

Being active

Healthy eating

Monitoring

Taking medication

Problem solving

Healthy coping

Reducing risks

2007 DSME Content Areas (9)

Incorporating physical activity into

lifestyle

Incorporating nutritional management

into lifestyle

Monitoring blood glucose and other

parameters and interpreting and using

the results for self-management

decision making

Using medication(s) safely and for

maximum therapeutic effectiveness

Preventing, detecting, and treating acute

complications

Developing personalized strategies to

address psychosocial issues and

concerns

Preventing detecting, and treating

chronic complications

NOTE: These 2 content areas are

present with each self-care area:

Describing the diabetes disease process

and treatment options

Developing personalized strategies to

promote health and behavior change

Abbreviations: AADE, American Association of Diabetes Educators; DSME, diabetes self-management education.
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AADE outcomes standards complement the National
Standards for DSME. As the work of the AADE
Outcomes Project evolved over time, various diabetes
organizations participated and provided a review of the
project. The outcomes standards were developed as an
extension of the 2000 National Standards for DSME
(Standard 10), “the DSME entity will utilize a continuous
quality improvement (CQI) process to evaluate the effec-
tiveness of the education experience provided, and deter-
mine opportunities for improvement.” Figure 3 depicts
the relationship of the outcomes standards to the 2000
National Standards for DSME.

Program evaluation is a process that leads to the iden-
tification of issues that should be addressed as part of a
quality improvement effort within the program.15 Central
to measuring quality improvement is the ability to have
variables that are measured consistently, longitudinally,
and at appropriate intervals. The outcome standards direct
educators to capture consistent measurements at specific
time intervals and use these to guide or support interven-
tions at an individual level as well as aggregate data and
begin to build an evidence base for best practices in
diabetes education.

Phase 4: Technology
and System Design

During the development and testing of the instrument,
information technology was considered a part of the
solution to supporting the educator in the collection and
reporting of outcomes. While many educators used the
pencil-and-paper method to record patient and program
activity, it was not efficient nor would it ever support any
level of benchmarking or program comparison reporting.
As the project moved forward, guiding principles included
the recognition that to serve educators effectively, the
outcomes system should support data collection at the
point of service and serve as the documentation for
the intervention, avoiding the need for redundant data entry.
In addition, patient self-assessment prior to the educational
intervention could provide data for education planning
and intervention at the time of the visit.

During the past 10 years, technology has become
ubiquitous, and educators and patients have become quite
skilled in its use. As the project phases have evolved, dif-
ferent types of technology have been tested and integrated
into the project. The pilot testing of the D-SMART®, the
initial validity testing of the D-SMART®, and field testing
of the patient and educator tools used scan technology.
While this data acquisition method was acceptable for
instrument testing, it was not user friendly for patients
and educators or efficient for program reporting.

Technology implementation. Since the fall of 2004,
an academic partner has been collaborating with AADE
to advance the technology development and implementa-
tion of the AADE7TM Outcomes System, previously known
as the National Diabetes Education Outcome System
(NDEOS). Educators, researchers, and technology ven-
dors are collaborating to implement the system in 5
stand-alone DSME programs.

The AADE7 Outcomes System is a complete Web-
based system of standardized measures, measurement
tools, and reporting for individual, program, and national
level outcomes of diabetes education. Patient information
is gathered via a number of methods, including Web-
based forms, an automated phone system, touch-screen
kiosks, or optical scan forms. All of the gathered data
are consolidated to the central data repository (SQL
database) via Health Insurance Portability and
Accountability Act–compliant, secure Web services,
where it can be reviewed and used. Patient information

Healthy eating
Being active
Monitoring
Taking medications
Problem solving
Healthy coping
Reducing risks

Figure 2. AADE7™ Self-Care Behaviors.
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is gathered at baseline from the patient, with all data
being date stamped for future reference. Educators enter
information post intervention to augment the patient’s
record and document the intervention. To streamline
data entry, class/group education sessions can be entered
once and applied across all of the attending patients.
Subsequent data are added to the record by the patient
and educator through follow-up sessions. The vision of
the system, which is currently being implemented, is to
acquire longitudinal data on diabetes education programs
and ultimately benchmark diabetes education program
characteristics, educator delivery methods, and patient
and program outcomes. See Figure 4 for a schematic of
the system.

As with any information technology project, technical,
workflow process integration, people, and organizational
issues had to be addressed to move the system to imple-
mentation. The evaluation of the system and tools is

guiding project revisions and will be detailed in forth-
coming articles.

Current and
Future Applications

As this project has developed over the past decade,
AADE and the participants have identified and developed
various applications using the project framework at the
association level, for diabetes education practice, and in
diabetes education research (Figure 5).

Association Level

At AADE national, the AADE7TM Self-Care Behavior
framework has been adopted as a nomenclature for talk-
ing about self-care behavior and the role of the educator
in supporting patients to consider behavior change. In

Structure Process Outcome

#7: Curriculum

#3: Governance

#1: Organization

#2: Target Population

#4: Coordinator

#5: Instructional Team

#6: Staff Continuing Ed

#9: Documentation

#8: Assess/Intervene
      Evaluate

#10: CQI

DSME Outcomes Standards (AADE)
#1. Behavior Change: The unique outcome
       measurement for DSME

#2. Self-Care Behaviors: To measure
       effectiveness of DSME at individual and
       population levels

#3. Measurement Interval: Behaviors should be
      evaluated at baseline and at regular intervals

#4. Outcomes Continuum: To demonstrate the
       link between DSME and behavior change

#5. Individual & Aggregate Outcomes: To guide
       both patient care and services/CQI in the
       diabetes program

2000 National Standards for DSME

Figure 3. 2000 National Standards for Diabetes Self-management Education (DSME) and 2003 DSME outcome standards. CQI indicates continuous quality
improvement; AADE, American Association of Diabetes Educators; and DSMT, diabetes self-management training.
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2006, AADE adopted the chronic care model16 and is
using this as a foundation for integrating self-management
education into chronic care. Using the AADE7 Self-Care
Behaviors as a common language for talking about self-
management not only for diabetes but also for related
conditions supports improving chronic disease care.

The publication of the Diabetes Education Outcome
Standards in 2003 positioned the organization as a key
voice nationally and internationally in discussions about
diabetes education outcomes. In 2006, as the National
Standards for DSME were being revised by the diabetes
community, the AADE Diabetes Education Outcomes
Standards were incorporated into the 2007 National
Standards for DSME: Standards 9 and 10.17

One component of the AADE7 Outcomes System (the
Site Report Tool™) was used to form the basis for the
National Practice Survey, the first national survey to describe
diabetes education programs. In June 2005, July 2006, and
June 2007, the National Practice Survey was administered
and information gathered on the evolving practice of dia-
betes education among the AADE members.18

In 2006, AADE determined that educators had suffi-
cient access to technology and that there was a perceived

need for educators to have some Web-based tools for use.
To validate this and to provide a market test for the feasi-
bility of making the suite of AADE7 Outcomes System
tools available to educators, AADE launched AADE7
IMPACT™ at the 2006 AADE annual meeting. AADE7
IMPACT is a Web-based service that supports behavioral
goal setting and provides templates for communication
with patients and providers.

Practice Level

Diabetes educators are adopting the DSME outcomes
framework in daily practice. Most notably embraced are
the AADE7 Self-Care Behaviors for assessing current
behaviors, identifying barriers, and facilitating problem
solving. This allows for targeted behavioral interventions
and goal setting with patients. On follow-up visits, meas-
uring and monitoring of behavior change and clinical indi-
cators support the educator’s evaluation of outcomes. A
simple method of tracking, measuring, and documenting
AADE7 Self-Care Behavior goals is available in paper for-
mat (www.aadenet.org). The AADE7 Outcomes System
supports measuring, monitoring, and tracking behavioral

Diabetes Center located Anywhere

Patients

Visits

D-SMART
Patient self

assesses

D-ET
Educator

documents

SRF
Center

registers

Sites

AADE Outcomes Reporting Service 

Data

Analysis &
reportingSite #1

Aggregate
Report

Population

Individual Patient
Report

Point-of-Service

AADE
Management
& Advisory

Group 

Figure 4. AADE7TM Diabetes Outcomes System. This is an American Association of Diabetes Educators (AADE) service for supporting educators in collecting
data at the point of care. Participants in the outcomes system will collect data at the diabetes education program site and transmit it in a standardized data
format through a variety of Health Insurance Portability and Accountability Act–compliant, secure technologies to a centralized database/repository. The data
are then analyzed using sophisticated statistical methods. Program, population, and outcomes reports will be generated and available to the program site and
for cross-program comparisons. D-SMART indicates the Diabetes Self-management Assessment Report Tool; D-ET, Diabetes Educator Tool; and SRF, Site
Registration Tool.
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and clinical outcomes needed for program evaluation and
reporting for regulatory purposes. At a program level,
benchmarking data will support refinement of program
design including frequency of patient visits, follow-up,
and other support for patient self-management.

A future approach for tracking program DSME out-
comes is integrating the AADE Outcomes Project tools
into electronic medical records. Learning from this proj-
ect about the challenges of collecting clinical data as part
of the care process will be useful in achieving this goal.
Providing a standardized approach to integrating behav-
ioral assessments and interventions into the existing clin-
ical record will better support chronic disease care.
Defining required and desired reports will be important
for understanding interventions that can be identified and
applied to appropriate populations and for outcomes that
are critical to various customers.

Research Level

Over time, the AADE7TM Outcomes System has evolved
as a standardized approach to diabetes education outcome
measurement and is providing a foundation for the build-
ing of an evidence base for diabetes education practice.
In this regard, the AADE Research Committee has coor-
dinated the systematic reviews of each of the AADE7TM

Self-Care Behaviors to document the current evidence
for interventions in each behavior area and identify the
gaps in research to drive further research efforts. The
results will be published in winter 2007.

With the successful implementation of the full out-
comes system at the academic site, patient and educator
data are being collected at the point of service from more
than 2000 patients and 30 educators. Initial data are being
gathered about educator interventions, patient behaviors,

D-SMART®, D-ET®, SRF®,
Behavioral Goal Sheets

Integrated DataCapture

Reporting

National
Repository

AADE 7 System Framework

Quality improvement,
program recognition,
and reimbursement

Benchmarking,
public policy,
research, and
best practice

Measurement
toolsConceptual

framework

EMRs,
software,

IT platforms

Standardized DSME Measurement

AADE 7 Self-Care BehaviorsTM Clinical Measures

Figure 5. Framework for standardized diabetes self-management education (DSME) measurement. AADE indicates the American Association of Diabetes
Educators; EMR, electronic medical record; IT, information technology; D-SMART, the Diabetes Self-management Assessment Report Tool; D-ET, Diabetes
Educator Tool; and SRF, Site Registration Tool.
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and clinical outcomes. The analysis of this data will be the
subject of additional articles in this journal.

However, further investigation of the link between
educator interventions and self-care behavior changes
needs to be conducted. Diabetes education and behav-
ioral interventions are effective in improving short-term
outcomes.19,20 Exactly what interventions, provided by
whom and for what population, are not well understood
at this time. Definitive answers to these questions will
require extensive randomized clinical trials. However,
tracking actual DSME practices and outcomes using the
AADE7TM Outcomes System can help generate and
focus research questions and provide guidance regarding

which randomized clinical trial should receive higher
priority.

Finally, with a fully operational technology system,
the vision continues of developing a national repository
for diabetes education program benchmarking, research,
and building the evidence base for diabetes education
practice. As more sites and educators start participating
in the repository, it will be possible to describe and pro-
mote best practices in diabetes education and advocate
for policy and practice initiatives. Using these outcomes,
the association can further define the role of education as an
essential health care intervention and diabetes educators
as essential to improving patient outcomes.
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Year 1998-1999: Pilot Test Sites

1. Achieving Better Control,

Wyncote, PA

2. Diabetes Center, Baton Rouge, LA

3. Diabetes Health Center, Salt

Lake City, UT

4. Grady Memorial Hospital,

Atlanta, GA

5. International Diabetes Center,

Minneapolis, MN

6. Joslin Diabetes Center, Boston, MA

7. Lahey Clinic, Westford, MA

8. Longmont Clinic, Longmont, CO

9. Lovelace Regional Diabetes

Clinic, Albuquerque, NM

10. McKenzie-Willamette Hospital,

Springfield, OR

11. Multicare Associates, Fridley, MN

12. Northeast Arkansas Clinic,

Jonesboro, AR

13. Norwalk Hospital, Norwalk, CT

14. Palos Community Hospital, Palos

Heights, IL

15. Springfield Diabetes Center,

Springfield, IL

16. Unitah Basin Hospital,

Roosevelt, UT

17. University of Connecticut Health

Center, Avon, CT

18. VA Medical Center, Atlanta,

Decatur, GA

19. Via Christa–St. Joseph Campus,

Wichita, KS

20. Wilson Community Health

Center, Wilson, NC

21. Wyndham Community Hospital,

Willimantic, CT

Year 1999-2000: Beta Test Sites

1. BCBS NH

2. Diabetes Center–Baton Rouge Medical

Center; Baton Rouge, LA

3. Fort Sanders Diabetes Center, TN

4. HealthPartners, St Paul, MN

5. Humphreys Diabetes Center, Boise, ID

6. INOVA Diabetes Center, Fairfax, VA

7. International Diabetes Center,

Minneapolis, MN

8. John Hopkins Medical Institutions,

Baltimore, MD

9. Joslin Diabetes Center, Clearwater, FL

10. Kaiser Permanente Colorado, Denver, CO

11. KIC Medical Center, Ketchikan, AK

12. Lahey Clinic, Burlington, MA

13. Milwaukee Health Services,

Milwaukee, WI

14. OSCO Drug no. 522, Chicago, IL

15. Ochsner Clinic, New Orleans, LA

16. Sentara HealthCare, Norfolk, VA

17. Tanner Medical Center, GA

18. Texas Diabetes Institute, San Antonio, TX

19. Uintah Basin Medical Center, Roosevelt,

UT VA Medical Center, Portland, OR

20. University of Connecticut, Farmington, CT

21. VA Black Hills Healthcare System

22. Veterans Administration-Atlanta,

Decatur, GA

23. Via Christi, St. Joseph Campus,

Wichita, KS

24. Washington Regional Medical Center

25. West Virginia University, Morgantown, WV

26. Wilson Community Health Center,

Wilson, NC

Year 2000-2004:
Prototype Test

Sites

1. INOVA Diabetes

Center, Fairfax,

VA

2. Joslin Community

Medical Center,

Toms River, NJ

3. Joslin Diabetes

Center,

Clearwater, FL

4. Lovelace Regional

Diabetes Program,

Albuquerque, NM

5. Medford Clinic,

Medford, WI

6. OSCO Drug no.

522, Chicago, IL

7. University of

Connecticut

Health Center,

Avon, CT

8. Uintah Basin

Medical Center,

Roosevelt, UT

9. University of Iowa

Hospital and

Clinics, Iowa City,

IA

10. United Auto

Workers–GM

Lifesteps Center,

Flint, MI

11. Veterans Affairs

Medical Center-

Atlanta, Decatur,

GA

Year 2004-2007:
Implementation

Sites

1. University of

Pittsburgh

Diabetes

Institute,

Pennsylvania

Sites

UPMC McKeesport,

Janice Koshinsky

and Carla

DeJesus

UPMC St.

Margaret’s,

Andria Pasierb

and Kellie Szelc

Primary Care Sites,

Sharlene

Emerson

Mon Valley Hospital,

Karen Pritts

UPMC Northwest,

Amy Uhler and

Deborah Dowling

Conemaugh

Diabetes Center,

Carl Harding

Appendix B

Volunteer Diabetes Education Programs/Sites Who Participated in Testing and Implementation
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1997-1998

AADE President: Jan Norman

AADE Outcomes Task Force: Malinda Peeples (chair), Melinda Marynuik, Marsha Testa, Kathy Mulcahy (executive liaison), and Betty

Burrier (Health Care Financing Administration)

1998-1999

AADE President: Kathy Mulcahy

AADE Outcomes Task Force: Malinda Peeples (chair), Betty Brackenridge, Ann Nettles (representing research committee), Peggy

Yarborough, Melinda Marynuik, Donna Tomky, Todd Weaver; Kathy Mulcahy; Liaisons: Carole Mensing (American Diabetes

Association), Deborah Young-Hyman (National Certification Board for Diabetes Educators); Facilitator: Jackie White; Consultants:

Mark Peyrot (instrument design), Maggie Powers (user manual)

AADE Staff: Lois Book

1999-2000

AADE President: Kris Tobin

AADE Outcomes Project Team: Project Leader: Malinda Peeples; Board Liason and Ad Hoc Member: Kathy Mulcahy; Advisory Clinical

Chair and Ad Hoc Member: Donna Tomky; Biostatistician: Todd Weaver; Information Management Advisor: Paul Upham

AADE Staff: Lois Book

2000-2001

AADE President: Ginger Kanzer-Lewis

AADE Outcomes Project Team: Project Leader: Malinda Peeples; Board Liason and Ad Hoc Member: Kathy Mulcahy; Advisory Clinical

Chair and Ad Hoc Member: Donna Tomky; Biostatistician: Todd Weaver; Information Management Advisor: Paul Upham

AADE Staff: Lois Book

2001-2002

AADE President: Kathy Berkowitz

AADE Outcome Standards Writing Team: Kathy Mulcahy (chair), Melinda Marynuik, Malinda Peeples, Mark Peyrot, Donna Tomky,

Todd  Weaver, Peggy Yarborough

AADE Outcome Standards Reviewers: Bob Anderson, Martha Funnell, Carole’ Mensing, Maggie Powers, Richard Rubin, Russ Glasgow,

Lois Mauer, Linda Edwards, Gary Arsham, Linda Haas

2002-2003

AADE President: Jane Kadohiro

AADE Diabetes Outcomes Advisory Group: Kathy Mulcahy and Malinda Peeples (co-chairs), Donna Tomky, Todd Weaver

AADE Staff: Lois Book

AADE7 Goal Sheet: Virginia Valentine, Marcie Draheim, Brenda Broussard, Malinda Peeples

AADE Staff: Mary Sears

Appendix C

Acknowledgment of American Association of Diabetes Educators (AADE) Volunteers and Staff Involved
in the Project Development
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Using the American Association
of Diabetes Educators
Outcomes System to Identify
Patient Behavior Change
Goals and Diabetes Educator
Responses

Purpose

The purpose of this article is to ascertain patients’ self-
identified and mutually identified or agreed on (working
with diabetes educators) behavior change goals and exam-
ine the diabetes educators’ response to these goals during
the provision of diabetes self-management education.

Methods

The American Association of Diabetes Educators Outcome
System was integrated into Web-based, touch-screen, and
telephonic systems within 8 sites within the Pittsburgh
Regional Initiative for Diabetes Education network. Data
from patients and their diabetes educators were obtained
from the Diabetes Self-Management Assessment Report
Tool (D-SMART®) and Diabetes Educator Tool (D-ET).

Results

Nine hundred fifty-four individuals with diabetes (type 1
and type 2) using the D-SMART self-identified healthy
eating (74%) and being active (54%) as the most common
behavior change goals. From that sample, 527 patients
identified goals that were mutually identified or agreed
on with their diabetes educator: healthy eating (94%),
being active (59%), monitoring blood glucose (49%),
taking medications (26%), risk reduction activities
(19%), problem solving (18%), and healthy coping (18%).
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Conclusion

The most common behavior change goals identified by
patients (self-identified or mutually identified with their
diabetes educator) were healthy eating and being active.
The behavior change goal least addressed by patients and
educators alike was healthy coping. Mutually identified
goals among educators and patients may improve tar-
geted appropriate educational strategies to support
patients in meeting their goals.

A
critical outcome of diabetes education is
patient behavior change,1 and it is the pri-
mary focus of diabetes self-management
education (DSME).2 The American
Association of Diabetes Educators

(AADE) Outcome System was developed to facilitate the
delivery, documentation, and evaluation of patient behav-
ior change in the provision of DSME.3 The Outcome
System is organized around the AADE 7 Self-care
Behaviors, which have been identified as the key out-
comes of DSME. The AADE 7 Self-care Behaviors are
healthy eating, being active, monitoring blood glucose,
taking medication, problem solving, risk reduction activ-
ities, and healthy coping.3

The Diabetes Self-management Assessment Report
Tool (D-SMART®) and the Diabetes Educator Tool
(D-ET) are tools of the Outcome System that track
patient diabetes self-management behavior and guide the
educator in patient behavior change.3 The patients’ self-
reported responses from the D-SMART guide educa-
tional strategies by focusing on the behavior change
goals that patients identify as most important to them. By
administering the D-SMART before and after a diabetes
educational session during routine visits, changes in
behavior can be evaluated as outcomes of diabetes edu-
cation. The D-ET provides a mechanism for the diabetes
educator to document the patients’ assessment, patient-
identified goals agreed on by the diabetes educator, inter-
ventional strategies, delivery of services, and impact on
the patients’ behavioral and clinical outcomes.3 The pur-
pose of this article is to ascertain patients’ self-identified
and mutually identified or agreed on (working with dia-
betes educators) behavior change goals and to examine
the diabetes educators’ response to these goals during the
provision of DSME.

Methods

The AADE Outcome System was integrated into
Internet, touch-screen, and telephonic systems within 8
sites in the Pittsburgh Regional Initiative for Diabetes
Education (PRIDE) network. PRIDE is a regional health
care collaboration established by the University of
Pittsburgh Diabetes Institute to improve diabetes educa-
tion and care in western Pennsylvania.

Program evaluation was conducted at the sites for
patients with both types 1 and 2 diabetes using the system.
Nine-hundred fifty-four patients completed the D-SMART,
while 527 patients had at least 1 complete D-ET. Prior to
a routine diabetes care visit, routine scheduled DSME
session, or program, patients were asked to complete a
baseline D-SMART. The proportion of educator-patient
mutually agreed on goals and the proportion of goals
addressed by the educator were evaluated. Patient self-
identified behavioral change goals were taken from the
D-SMART, and mutually identified diabetes educator
responses were taken from the D-ET. Descriptive analy-
ses were used to determine the frequency of responses
and demographic characteristics of the population.

Results

Demographic characteristics of the 954 patients in the
study are presented in Table 1. Fifty-six percent were
female, and most patients were Caucasian (85%). More
than half (56%) had a high school education or less.
Eighty-seven percent had type 2 diabetes.

Patients were asked to respond to the question,
“Having diabetes means you may need to make changes.
What changes, if any, would you like to make now?” The
most common self-identified behavior change goal was
healthy eating, in which 74% of patients wanted to make
changes. The second most commonly self-identified goal
was being active, in which 54% of patients wished to
make this behavioral change. Healthy eating and being
active goals were followed by risk reduction activities
(44%), healthy coping (32%), monitoring blood glucose
(22%), problem solving (18%), and taking medication
(17%) as self-identified behavior change goals, highest
to lowest, respectively.

From that sample, 527 patients met with their
educator to mutually identify agreed on behavior change
goals. Mutually identified patient behavior goals and the
educators’ response are listed in Table 2. Once again,
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healthy eating was the most commonly identified goal
(94%). Similar priorities were observed in the proportion
of patients and their choice of goals; however, upon meet-
ing with the educator, the proportion of patients identifying
a particular goal increased compared with the self-identified
goals, with the exception of risk reduction activities and
healthy coping. Problem solving did not change. Once
behavior change goals were mutually agreed on, educa-
tors responded by addressing specific goals in the fol-
lowing order: healthy eating 98% of the time, followed
by monitoring blood glucose (94%), being active (90%),
risk reduction activities (80%), taking medication (75%),
problem solving (72%), and healthy coping (48%).

Conclusion

This article attempts to ascertain patients’ self-identified
and educator and patients’ mutually identified behavior
change goals and to examine the diabetes educators’
response to these goals during the provision of DSME
using the tools of the AADE Outcome System. The data
indicated that patients engaged in self-identification of
behavior change goals to a great extent. The most com-
mon behavior change goals identified by patients (self-
identified or mutually identified) were healthy eating and
being active. Diabetes educators likewise addressed both

of these behaviors most of the time. The behavior change
goal least addressed by patients and educators alike was
healthy coping.

Mutually identified goals among educators and
patients may assist in targeting appropriate educational
strategies for patients. Education strategies depend on
and are specifically targeted to address behavioral
domains. Strategies identified in the D-ET are knowledge
education, skill training, goal setting, behavioral con-
tracting, confidence building, barrier resolution, and sit-
uational problem solving.

Findings suggest that increased attention should be
paid to those identifying psychosocial (healthy coping)
behavior change goals. Although patients identified
healthy eating and being active as goals, addressing
themes such as coping and problem solving in the edu-
cational process is necessary to help the patient move
toward successful accomplishment of these goals.

Systems that provide ease along with opportunities for
tracking and reporting educator processes have become
critical in supporting DSME services. In an era that
requires documentation of outcomes to substantiate and
sustain the provision of health care services, technologi-
cal monitoring systems are critical. Previous work has
demonstrated that educators who are able to provide reli-
able data through a validated clinical information system

AADE Outcomes System
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Variable n %

Gender

Male 419 44

Female 532 56

Race

Caucasian 82 85

African American 804 9

Other 61 6

Level of education

High school or less 531 56

Beyond high school 413 44

Table 1

Demographic Characteristics of the Pilot Population
Using the American Association of Diabetes
Educators Outcomes System

Mutually Identified Educator 
Domain Patient Goalsa Response to Goala

Healthy eating 94 98

Activity 59 90

Risk reduction 19 80

Coping 18 48

Monitoring 49 94

Problem solving 18 72

Medication 26 75

aThe proportion (%) of patients identifying the goal. Patients could identify more
than 1 goal.

Table 2

Mutually Identified Patient Behavior Change Goals by
Domain and Educator Responses to Goal Using the American
Association of Diabetes Educators Outcomes System
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are more likely to gain administrative support for services.4

To date, there are few systems available to support the
tracking of behavior change and educator processes and
outcomes. The Outcome System fills this gap as the system
tracks clinical and behavioral processes and outcomes.

There were limitations to conducting the program evalu-
ation. The patient population was largely Caucasian, repre-
senting 1 DSME network in a large health system in western
Pennsylvania. Therefore, generalizability is limited; how-
ever, future expansion to other populations is planned. The
evaluation was not designed as an experiment; thus, data
collection could not be rigorously controlled. This evalua-
tion is a true reflection of the clinical relevance and feasibil-
ity of implementing the AADE Outcomes System into a
large DSME network. Furthermore, patients and educators
may not identify and report all the behavior change goals
from all domains. Thus, through discussion with the educa-
tor, initial patient goals may be modified to better reflect
patient needs, facilitating more targeted interventions to
bring about behavior change.

Implications/Relevance to
Diabetes Educators

Although DSME is widely accepted as an important
part of diabetes management,5,6 the numbers of people
who receive education are disappointedly small.7,8 Also,
it is now recognized that improvement in knowledge
alone is not enough. There is an increasing appreciation
that mechanisms that support behavior change in the
provision of DSME are critical.1 Organizing efforts and
developing strategies to support the facilitation of DSME
must be considered to successfully meet the goals set for
Healthy People 2010 to increase the number of people
who receive education from 40% (1998) to 60% (2010).9

A recent survey of US nurses and physicians10 identified
5 key goals that need to be accomplished to improve dia-
betes outcomes. They are as follows: reduce the barriers
to effective therapy, promote effective self-management,
improve psychological care for people with diabetes,
enhance communication between people with diabetes and
health care providers, and promote improved communi-
cation and coordination between health care providers.
The AADE Outcome System helps to accomplish these

goals by affording the diabetes educator an opportunity
to prepare an individualized educational plan based on a
comprehensive patient-centered assessment and to iden-
tify psychosocial barriers and supports, move patients
toward accomplishment of their goals through identified
behavior strategies, and increase communication with the
team. On a system level, the Outcome System has the
potential for providers and policy makers to collect data,
establish benchmarks, and determine best practices in the
provision of DSME in a time-saving, cost-effective way.

In summary, the AADE Outcomes System provides a
comprehensive tracking system for both clinical and
behavioral aspects of diabetes care. Future efforts include
dissemination of the Outcome System to diverse popula-
tions, development of national and international registries
that could help establish benchmarks and form public
policy, and conducting research to identify best practice.
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Charron-Prochownik et al

The Diabetes Self-management
Assessment Report Tool
(D-SMART®)
Process Evaluation and Patient
Satisfaction

Purpose

The purpose of this article is to present the results of the
process evaluation and patient experience in completing
the Diabetes Self-management Assessment Report Tool
(D-SMART®), an instrument within the AADE Outcome
System to assist diabetes educators to assess, facilitate,
and track behavior change in the provision of diabetes
self-management education (DSME).

Methods

The D-SMART was integrated into computer and tele-
phonic systems at 5 sites within the Pittsburgh Regional
Initiative for Diabetes Education (PRIDE) network. Data
were obtained from 290 patients with diabetes using the
system at these programs via paper-and-pencil question-
naires following baseline D-SMART assessments and
electronic system measurement of system performance.
Process evaluation included time of completion, under-
standing content, usability of technology, and satisfac-
tion with the system. Patients were 58% female and 85%
Caucasian and had a mean age of 58 years. Fifty-six per-
cent of patients had no more than a high school educa-
tion, and 78% had Internet access at home.

Results

Most patients reported completing the D-SMART at
home (78%), in 1 attempt (86%) via the Internet (55%),
and in less than 30 minutes. Seventy-six percent believed
the questions were easy to understand, and 80% did not
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need assistance. Age was negatively associated with ease
of use. Moreover, 76% of patients believed the D-SMART
helped them think about their diabetes, with 67% indi-
cating that it gave the diabetes educator good informa-
tion about themselves and their diabetes. Most (94%)
were satisfied with the D-SMART. Level of satisfaction
was independent of the system being used.

Conclusions

The D-SMART was easily completed at home in 1
attempt, content was understandable, and patients were
generally satisfied with the wording of questions and
selection of answers. The D-SMART is easy to use and
enhanced communication between the patient and clini-
cian; however, elderly patients may need more assis-
tance. Computer-based and telephonic D-SMARTs
appear to be feasible and useful assessment methods for
diabetes educators.

D
iabetes self-management education
(DSME) is considered to be an important
part of diabetes management.1 The pur-
poses of DSME are to promote knowl-
edge, facilitate skill training and problem

solving, and help individuals identify barriers in support of
effective self-care behavior. The position of the American
Association of Diabetes Educators (AADE) is that in the
provision of DSME, educators should assess, promote,
and measure self-care behaviors.2 To afford the educator
the tools that are necessary to collect data, support patient
behavior change, and measure effectiveness, AADE
developed the AADE Education Outcome System.3

The Diabetes Self-management Assessment Report
Tool (D-SMART®) is the cornerstone of the AADE
Education Outcome System and is a data collection tool
that guides the educator in facilitating patient behavior
change. The D-SMART is a patient self-report instru-
ment that captures assessment information on diabetes
health status, knowledge, skill confidence, barriers, and
current self-management behaviors and is organized
around the AADE7TM Self-care Behaviors (healthy eat-
ing, being active, monitoring, taking medication, prob-
lem solving, healthy coping, and reducing risks).3

The D-SMART reflects a combination of behavioral
models, including the transtheoretical model,4-6 theory of

reasoned action,7 health belief model,8,9 self-efficacy
model,10,11 and empowerment model,12 as well as the
model formulated by one of the D-SMART developers.13

Constructs from these models, such as stages of change,
intention, barriers, self-efficacy, social support, and dis-
tress, are embedded within the tool.

The patient’s self-reported responses on the D-SMART
guide the education intervention by focusing on what
patients feel and state are most important to them. The
D-SMART captures pertinent patient information,
including self-management behaviors that are then meas-
ured and quantified as outcomes of education.

The AADE Outcomes System consists of several com-
ponents that can be used to validate the value of the system
by demonstrating its ability to track patient self-care behav-
ior over time (with the D-SMART) and track the diabetes
educator’s delivery of services and impact of diabetes inter-
ventions over time (with another instrument, the Diabetes
Educator Tool [D-ET®]), such as clinical parameters (eg,
levels of glycemia, cholesterol, blood pressure, and weight).

The D-SMART was integrated into computer and tele-
phonic systems at 5 sites within the Pittsburgh Regional
Initiative for Diabetes Education (PRIDE) network to
explore the feasibility of applying the D-SMART through
technology and in a clinical setting. Process evaluation
was conducted to explore the feasibility of integrating the
AADE Outcomes System among patients with diabetes in
an actual clinical setting. Process evaluation has as its cri-
teria of success the quantity and/or quality of activity that
takes place to deliver the program (the input), which is the
D-SMART.14,15 Process evaluation can include time to
complete the D-SMART, understanding the content, ease
of use or usability of the technology, and satisfaction with
the delivery system.14,15,16

Methods

The D-SMART was integrated into 2 computer systems
(Internet access and touch-screen access) and a telephonic
system (using voice-recognition software) at 5 sites in the
PRIDE network. PRIDE is a regional health care collabo-
ration established by the University of Pittsburgh Diabetes
Institute to improve diabetes education and care in western
Pennsylvania. A total of 290 patients with type 1 and type
2 diabetes completed the D-SMART.

Aspects of process evaluation included actual time
of administration and self-reported understanding of
content, usability of technology, and overall satisfaction
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with the system. Time of administration was an objective
measure generated by the system, obtained by totaling the
time it took to complete the D-SMART via the telephonic,
Internet, and/or touch-screen systems. If patients com-
pleted the tool in multiple sessions, the total time for each
session was used. Understanding of content, usability of
technology, and overall satisfaction with the system were
obtained using a paper-and-pencil questionnaire (described
below) following baseline D-SMART assessments, com-
pleted at the time of the diabetes education clinic visit.

Patient Satisfaction Survey

The patient satisfaction survey questionnaire was
developed by the team of AADE Outcomes System
researchers based on several standardized measures.16,17

This brief self-report satisfaction survey measures the
patient’s perception of his or her level of difficulty in both
reading and understanding the content of D-SMART, the
handling or use of technology associated with the com-
puter/telephonic program, and satisfaction with the sys-
tem and content. Items were examined separately or
added together to create composite scores. Response
options for rating items ranged from 5 = strongly agree to
1 = strongly disagree. Higher scores indicate higher
approval and greater satisfaction.

Analyses

Descriptive analyses were used to determine the fre-
quency of responses. Means, standard deviations, and
ranges were used to describe continuous variables. χ2

Analysis and Student t test were used to compare outcome
variables between the 2 groups. Pearson product–
moment correlations, Spearman rank-order correlations,
and Kendall τ correlations were used to examine the
association between variables.

Results

Of the 290 patients completing the D-SMART, most
were Caucasian (85%) and female (58%). The patients’
age ranged from 17 to 90 years (mean = 58), with 31%
of the patients greater than or equal to 65 years old. Fifty-
six percent had no more than a high school education.
Patients had access to a computer either at home (78%)
or at another location (Table 1).

On average, patients completed the assessment in 25
minutes using a touch screen, 29 minutes on the Internet,

and 42 minutes on the telephonic system. Completion of
the D-SMART by the touch-screen system was the fastest,
while the telephonic system took the longest. Seventy-
eight percent reported completing the D-SMART at
home in 1 attempt (86%) via the Internet (55%). Seventy-
three percent reported feeling comfortable using a
computer (Table 2).

Patients rated the content of the D-SMART system.
Some reported that the D-SMART had too many ques-
tions (43%) or took too long to complete (40%). Only
47% felt that the responses they wanted to make were
always available to choose from. Seventy-six percent felt
the questions were easy to understand, and 76% felt that
the D-SMART helped them to think about their diabetes.

With regard to usability of the computer system, rat-
ings were generally positive (Table 3). Three-quarters
(75%) agreed that the computer system was easy to use,
with only 12% needing some assistance. With regard to
usability of the telephonic system, most (93%) agreed
that the voice on the telephonic system was easy to
understand. However, ratings of the system’s ability to
capture patient responses were not as positive. Almost
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Variable n %

Gender

Male 118 42

Female 164 58

Race

African American 35 12

Caucasian 241 85

Asian 3 1

Other 5 2

Highest education level completed

<High school degree 22 8

High school degree 136 48

Some college 68 24

College degree 56 20

Table 1

Demographic Characteristics of Patients Completing a
Satisfaction Survey for the Diabetes Self-management
Assessment Report Tool (D-SMART®)
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one-fourth (28%) of the patients believed that the system
did not always recognize their words, and 54% stated
that the system sometimes got their answers wrong.
These responses helped the researchers to understand
why completion of the D-SMART took longer on the
telephonic system.

Moreover, 67% said that the D-SMART gave the dia-
betes educator good information about themselves and
their diabetes. Sixty-seven percent felt that discussing
their answers on the D-SMART with their diabetes edu-
cator was helpful. Overall, 94% of patients reported
being satisfied with the D-SMART. There were no group
differences noted in mean satisfaction with the system
between those patients using the telephonic versus the
computer (combined Internet and touch screen) systems.

Finally, patient responses were examined to see if the
processing outcomes were associated with patient age or

education level. For the purpose of simplicity, the mean
of scores for each section of the questionnaire (timing
based on 1 attempt, content, system usability [computer
and telephonic], overall value of satisfaction) were taken
and correlated with age and education. It was found that
only age with system usability was significantly corre-
lated (r = –0.196, P = .003), whereby those who were
older were less likely to be satisfied.

Conclusions/Relevance for
Diabetes Educators

Results of the study indicated that the D-SMART was
relatively easy to use and generally could be completed
at home, online, and in 1 attempt of less than 30 minutes.
Content appeared to be understandable and the informa-
tion helpful. Patients were generally satisfied with the
wording of the questions and selection of answers. The
electronic D-SMART appears to be a feasible assessment
method for diabetes educators, and it enhanced commu-
nication between the patient and clinician.

In the earlier development and testing stages of the
D-SMART, patients completed a paper-and-pencil ver-
sion of the questionnaire that was mailed or faxed to the
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Variable n %

Where did you respond to D-SMART?a

Home 217 77.5

Education site 30 10.7

Somewhere else 34 12.1

Did you complete the D-SMART in 1 attempt?

One attempt 238 86.0

Left and returned 38 14.0

Which system did you use to respond?a

Internet 154 55.2

Touch screen 3 1.1

Telephone 125 44.8

Internet accessa

Home 157 77.7

Work 34 16.8

Public location 11 5.4

School 3 1.5

Other 20 9.9

aMultiple-response question, percentage may total greater than 100%.

Table 2

Patient Location and Access to the Internet
for Completing the Diabetes Self-management
Assessment Report Tool (D-SMART®)

Agree

Variable n %

Computer

It was easy to use the system. 115 75

It was easy to get on the system. 120 80

I did not need help to use the system. 119 79

The system was not confusing to me. 120 80

Telephonic

The voice was easy to understand. 112 93

The system did not always recognize my words. 65 28

I had to repeat myself frequently. 59 49

Sometimes the system got my answers wrong. 65 54

Table 3

Patient Report of Usability of the Computer and
Telephonic Diabetes Self-management Assessment
Report Tool Systems
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educator. This method was found to be cumbersome and
required the educator to scan or manually enter patient
assessment information for documentation. The Web-
based program was offered to those who had access and
chose the Internet, while the telephonic and touch-screen
applications afforded patients who may not have sophis-
ticated computer skills the opportunity to participate.
Systems that provide ease along with opportunities for
tracking and reporting educator processes have become
critical in supporting DSME services,18 providing docu-
mentation for accountability and recognition. With dia-
betes educators using more electronic medical records,
AADE membership’s growing interest in using computer
technology, and the widespread availability of technol-
ogy, such as Internet services, it is important to integrate
D-SMART into information technology systems.

Although there has been some skepticism regarding
patient use of technological applications, several diabetes
computer- and telephone-based interventions have
already been shown to be effective.19-23 The researchers
were pleased to learn that most patients completing the
D-SMART did so at home in 1 attempt. This was partic-
ularly interesting since the study population was prima-
rily senior with no college education. Overall user
satisfaction was not associated with the type of system,
patient’s age, or level of education. However, older
patients did report less ease of use with the systems.

To some, the D-SMART appeared to be too long.
However, despite the longer version, patients still
responded favorably to it. This was one of the earliest
versions in the development of an electronic D-SMART,
and as its implementation continues to be evaluated, the
need to shorten the questionnaire has been recognized.
Toward that end, a shortened version has been developed
to be used for follow-up administrations. The shortened
version focuses on information about specific self-care
behaviors so that a change in these outcomes can be
assessed over time. Attempts also are currently under
way to produce a shortened version of the baseline
D-SMART. It is expected that patients and clinicians
alike will find it to be more user friendly.

Results also attest that there was less satisfaction with
the telephonic version compared with the computer ver-
sion. This was due in large part to the problems with the
voice-recognition software. Subsequent versions of the
telephonic system have produced improvements in voice
recognition, and objective indicators of system perform-
ance are improved. Future research should be conducted

to determine whether patient assessment of system per-
formance has also improved.

Increasing patient participation is a critical element in
successful chronic disease management,24,25 and systems
that support the development of both informed and acti-
vated patients have demonstrated positive outcomes.24

Therefore, the researchers regard the fact that the
D-SMART helped patients think about their diabetes and
helped to improve their communication with their dia-
betes educator as the most important outcome identified
in this study.

There were limitations to conducting the process eval-
uation. The evaluation was not designed as an experi-
ment, and thus, the data collection could not be
rigorously controlled. The evaluation is a true reflection
of the clinical relevance and feasibility of implementing
the AADE Outcomes System into a large DSME net-
work. The AADE Outcomes System serves as an actual
patient assessment and tracking system.

The patient population is another limitation. It was
largely Caucasian, and the need to implement and test
D-SMART in a variety of populations is recognized.
Most of this study population also had at least a high
school degree. The researchers also appreciate the need
to test D-SMART in patients with lower education levels
and expect that the tool will need to be adapted to meet
the needs of those with low health and reading literacy.
Finally, the D-SMART was tested in the English lan-
guage. The researchers understand the need to translate
the tool into other languages. An effort is currently under
way to test a Hispanic version of the D-SMART.26

As the rates of diabetes continue to increase in epi-
demic proportions,25,27,28 it becomes critical to explore
innovative methods that support the delivery of DSME. If
we are to meet the goals set for Healthy People 2010, to
increase those reached with diabetes education from 40%
(1998) to 60% (2010),29 it is important to explore time-
saving methods that help the diabetes educator meet the
needs of more patients. Having the patient provide
assessment information to the educator prior to the edu-
cation visit allows the educator to review the patient’s
needs and begin the development of an educational plan.
If more patients are to receive self-management training,
innovative methods need to be explored and tested to
support and/or enhance the traditional methods. Preliminary
process evaluation of the D-SMART indicates that it is a
useful tool when delivered through computer and tele-
phonic applications.
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Development of the American
Association of Diabetes
Educators’ Diabetes
Self-management
Assessment Report Tool

Purpose

The purpose of this article is to describe the development
and testing of a new tool for collecting patient informa-
tion for diabetes self-management education (DSME):
the Diabetes Self-management Assessment Report Tool
(D-SMART®). The D-SMART was designed through expert
panel consensus based on a hybrid conceptual framework
and is intended to serve multiple functions at the level of
the patient, the program, and the field.

Methods

The D-SMART has completed 3 rounds of pilot testing
and is currently undergoing a fourth round, with each
round resulting in revisions to the original instrument.

Results

Findings from the pilot testing indicate that the instru-
ment has acceptable reliability, validity, and sensitivity
(or responsiveness) to change. A full-scale field test is
currently under way, in which data from the D-SMART
will be used to guide the delivery of services and to eval-
uate and enhance program functioning with a goal of
improving education and care. Additional data from the
field test are reported elsewhere, and further analyses are
planned.
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Conclusions

The D-SMART provides educators with a tool that
measures patients’ behaviors and identifies those priori-
ties for, and barriers to, change.

I
n 1997, the Health Care Finance Administration,
now the Centers for Medicaid and Medicare
Services, challenged the American Association of
Diabetes Educators (AADE) to define outcomes
unique to diabetes self-management education

(DSME). The AADE responded by appointing a com-
mittee to respond to this charge. Based on expert opinion,
the panel selected behavior change and maintenance as
the major outcome primarily achieved by DSME and/or
affected by diabetes educators. In the following year,
AADE appointed an Outcomes Task Force to review the
diabetes education literature, summarize the evidence for
DSME with a focus on patient behavior change and
lifestyle management, and map the current literature back
to the National Standards of Diabetes Self-management
Education Programs.1

In performing this task, the Outcomes Task Force cate-
gorized the evidence base and 10 national standards into
Donabedian’s 3 elements of health care quality: structure,
process, and outcomes.2 Donabedian based his premise of
quality on the supposition that good structure increases the
probability of good process, and good process increases
the probability of good outcomes. What was immediately
realized in reviewing the national standards of DSME was
the focus on structure and process with a paucity of infor-
mation regarding the measurement of the intended result,
specifically the measurement and monitoring of standard-
ized outcomes for DSME.

Thus, the challenge to the Outcomes Task Force was
to develop an instrument that could be a valid measure of
the relevant behaviors, would have broad applicability to
a variety of settings, and would be practical and easy to use.
It was clear that no single instrument was available to
measure the multidimensional diabetes self-management
behaviors or the factors that affected them. The Outcomes
Task Force accepted the challenge of developing a new
tool to measure diabetes self-care behaviors, later named
the Diabetes Self-management Assessment Report Tool
(D-SMART®). This article describes the conceptual and

empirical development and testing of the D-SMART,
with attention to the issues of reliability, validity, and
sensitivity to change.

Conceptual Development

The Outcomes Task Force brought together several
resources that guided the development of the D-SMART.
The first step was to review a set of existing DSME
measurement tools:

• the diabetes education evaluation tools developed at Inova
Hospital by a team led by Kathy Mulcahy and Malinda
Peeples, the then-current president of AADE and the chair
of the Outcomes Task Force, respectively;

• a set of tools that had been developed by Mark Peyrot, a
member of the Outcomes Task Force, and his colleagues
(Richard Rubin and Tom Conant) for guiding and assessing
diabetes behavior change interventions. In 1999, Dr. Peyrot was
hired by AADE as the Task Force’s consultant for behav-
ioral research in diabetes education; and

• an extensive set of validated instruments in the diabetes
literature.

The second resource was a set of publications regard-
ing the evaluation of diabetes education programs,
including a description of a comprehensive DSME eval-
uation system,3 reviews of studies of DSME,4-6 and a
number of studies of specific programs that illustrated
key components of an evaluation system.7-9 Also
included were publications identifying the range of out-
comes that should be evaluated, how the outcomes were
related to one another, and a variety of measurement and
analyses issues.10,11

The third resource was a set of theoretical models, the
most prominent of which was a model identifying the
key factors targeted by the intervention for behavior
change.12,13 This model, later termed the HOBBIT model,
identified the linkages among the key components of the
health and behavior change process: health outcomes,
behaviors, barriers (to behavior change), intentions (to
change behavior), and triggers (for behavior change,
including DSME). This model incorporates insights from
many other behavioral models, including the health
belief model, the transtheoretical model, the theory of
planned behavior, the social-cognitive model, and self-
regulation theory.14-19

One of the major decisions was what general cate-
gories of measures should be included in the tool. This
task required specification of the functions to be served
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by the tool. Two broad functions were identified: (1) patient
profiling and (2) behavioral assessment. The patient-
profiling function was deemed important because the
Outcomes Task Force’s goal was to develop a system that
could be adopted as a comprehensive documentation sys-
tem for any DSME program. Therefore, it had to include
all the data elements that would be required for an edu-
cational record, including various demographic charac-
teristics and health conditions as well as the patient’s
self-care regimen. Many of these measures could be used
to guide the design of an individualized educational pro-
gram. The plan was also to collect data that could be used
in applying for program certification/recognition (eg,
American Diabetes Association program recognition).20

The behavioral assessment function incorporated
both needs assessment and outcome measurement.
Administration of the D-SMART at program entry would
assess the patient’s level of self-management, which
would guide the development of an individualized educa-
tion plan. Moreover, these data would serve as the base-
line for comparison to postprogram self-management,
providing a measure of patient and program outcomes.3

In the following, the authors focus on the development
of the behavioral assessment component of the D-SMART.
However, a great deal of time and effort has been devoted
to the patient-profiling component, and it constitutes a
significant amount of the tool’s content.

It should be noted that the D-SMART was designed in
conjunction with a companion tool, the Diabetes
Educator Tool (D-ET®), which provided assessment of the
objective health outcomes from the HOBBIT model (eg,
A1C level, blood pressure, cholesterol [the ABCs], and
weight). The D-ET, which is completed by the diabetes
educator, also was designed to capture all of the educa-
tional interventions provided to patients. The outcome
tool kit also includes a third form, the Site Report Form
(SRF®), which captures site-specific information but is
not discussed in this article. These 3 tools became the
core components of the National Diabetes Education
Outcomes System (NDEOS).

Content Development

One of the first decisions regarded the philosophy
behind the tools: were they to be constructed according
to the criteria for research instruments (ie, psychometric
properties, especially reliability)? This would require
a substantial increase in the number of items because

reliability is a function of the number of items that com-
prise a measure. Because the tools were designed to be
used in service organizations and the intent was to make
them usable in settings that did not have resources to
devote to comprehensive research, the Outcomes Task
Force decided not to use a research-oriented strategy of
creating multi-item scales.

A second major decision regarded the place of knowl-
edge in the assessment tool. While the traditional
approach to diabetes education placed a major emphasis
on knowledge acquisition, the Outcomes Task Force had
identified behavior as the key outcome of DSME.
Therefore, the Outcomes Task Force decided not to
incorporate a diabetes knowledge assessment into the
D-SMART. Knowledge was incorporated into the NDEOS
through the D-ET as an educator-assessed measurement.
Specifically, educators were expected to conduct their
own assessment of knowledge, provide the necessary
education to the patient, and document the knowledge
assessment and education process on the D-ET. This doc-
umentation focused on the knowledge required to
achieve the desired behavior change. Thus, the acquisi-
tion of knowledge was to be driven by behavior change
goals, not by a fixed curriculum.

The third decision was to identify which behavior
change mediators to examine, for example, which factors
diabetes educators should prioritize or seek to influence
to facilitate behavior change. The single most important
factor was behavior change goals or intentions. The
Outcomes Task Force adopted the empowerment or
patient-centered approach in which behavior change
goals should arise from the patient.21-23 In addition to
assessing desire to change, patients were asked what
their goals were using the same response categories as
the current behavior questions (eg, frequency and dura-
tion of exercise). Behavior change intentions were also
categorized in terms of readiness to change (eg, immedi-
ately, in the next 3 months, in the next year, longer).

The next factor to be selected for assessment was bar-
riers to implementation of behavior change. In addition
to specific barriers, the Outcomes Task Force identified
self-efficacy, or confidence in making behavior changes,
as an overarching barrier to change.

The Outcomes Task Force originally decided that each
behavior should drive the assessment of intentions and
barriers (as well as triggers, although the latter would be
assessed in the D-ET). Thus, the format of the initial
draft of the D-SMART was to assess a behavior, then the
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patient’s desire to change that behavior, then (if there was
a desire to change) the difficulty in making that change,
and (if the difficulty was high) the barriers that made
behavior change difficult. The assessment strategy was
designed to minimize the number of questions that a
patient had to answer. Although this limited the ability to
perform standard psychometric analyses (since some
items were not applicable and therefore missing for
patients), the Outcomes Task Force placed a higher pri-
ority on making the instrument practical to use in the
day-to-day operation of DSME programs.

With the format and general content determined, the
Outcomes Task Force set about identifying the specific
behaviors that would be the basis for other content. Review
of the materials from Inova Hospital and Peyrot and col-
leagues suggested that the 15 curriculum content areas of
the national standards for DSME could be collapsed into
7 unique behavior domains. These diabetes self-care behav-
ior domains included being active, healthy eating, taking
medication, monitoring blood glucose, problem solving
(for high, low, and sick day blood glucoses), risk reduction
activities, and healthy coping.24 As Table 1 indicates, these
behaviors have become known as the AADE7TM Self-care
Behaviors, with the nomenclature reflecting patient-
friendly and action-oriented terminology.

Initial Pilot Test Study

After multiple drafts of the D-SMART, it was admin-
istered to several individuals with diabetes and diabetes
educators to obtain feedback regarding readability and
feasibility. Small revisions were made, and the initial
pilot testing (or alpha testing) began in 21 diabetes edu-
cation programs across the United States. Each program
administered the D-SMART to adult diabetes patients
(N = 579) who consented to participate in the study. Forms
were forwarded to AADE and then to Mark Peyrot, who
was responsible for data analysis and archiving.

Several changes were made to the D-SMART based
on the initial pilot study. One major change was based on
feedback from educators who recruited patients for the
study; they indicated that the instrument was too long. As
a result, the Outcomes Task Force made several changes
to shorten the questionnaire by

• eliminating the separate list of situational barriers for each
of the 7 behavioral domains in favor of a single set of gen-
eral barriers,

• replacing the difficulty-of-change items with confidence in
making changes,

• eliminating the readiness-to-change items for each domain, and
• eliminating the questions quantifying behavior change

goals.

Other changes included simplifying response options
by reducing the number of choices, clarifying instruc-
tions, and modifying question wording.

The revised D-SMART received face validity testing
using an expert multidisciplinary panel that defined the
components of assessment, intervention, and outcomes.
Content validity was high, with more than 90% of the
panel agreeing to each of the items.25

Second Pilot Test Study

For the second pilot study (beta testing), sites were
recruited and selected based on information obtained on
an application form at the 1999 AADE annual meeting.
Representatives of 124 DSME programs completed the
form and expressed interest in participating in the study
protocol. The Task Force selected 42 representative sites
based on educational setting (hospital-based, freestand-
ing education center, health system, home health, phar-
macy, etc); age, race, and ethnicity of patients; and
instructional format (group, individual, both). Thirteen
sites were unable to participate in the subsequent training
in November 1999 because of the inability either to
receive Institutional Review Board approval within the
time allotted, to provide staff and resources for the study
without additional funding, or to participate during the
required study timeline. Subsequently, 29 sites com-
pleted training and participated in the study.

Study subjects were recruited continuously over a
6-week period between December 1999 and January 2000.
Inclusion criteria included adult patients with type 1 or
type 2 diabetes scheduled for DSME, and participants
needed to understand English at the eighth-grade reading
level. The study sites administered and collected the
D-SMART 1 to 3 times from each patient over the course
of 3 months. Phase 1 of the study consisted of distribu-
tion and collection of questionnaires for reliability. This
phase consisted of sending a D-SMART and informed
consent form in the mail with instructions to complete
the D-SMART 4 to 7 days prior to coming to the DSME
visit. Ideally, the patient mailed the D-SMART back to
the site; otherwise, it was collected onsite. Next, the
patient completed a second D-SMART immediately
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before the diabetes educator performed an intervention,
and this second D-SMART was collected.

Phase 2 of this study consisted of the distribution and col-
lection of surveys for validity and responsiveness testing.

During this phase, a third D-SMART was mailed approx-
imately 2 weeks after the patient was seen at a site. The
patients then completed the D-SMART and returned it in
a self-addressed envelope. All the D-SMART forms were

Content Area AADE7 Behavioral Outcomes Measured

Exercise/activity Being active • Frequency/duration; d/wk

Nutrition Healthy eating • Frequency of overeating

• Frequency of missed or skipped meals

• Frequency of eating later than planned

• Frequency of eating high-fat foods

Medication (oral and/or insulin) Taking medication • Frequency of skipping a dose of diabetes medication

• Frequency of taking diabetes medication later than planned

Monitoring Monitoring • Frequency of testing (times/d)

• Frequency of skipping testing

• Frequency of testing later than planned

Prevention, detection, and treatment Problem solving • Number of hypoglycemic events

of acute complications • Number of emergency admissions for hypoglycemia

• Frequency of appropriate treatment

Appropriate monitoring and use of results • Number of hyperglycemic events

• Number of emergency admissions for hyperglycemia

• Frequency of appropriate treatment

Benefits, risk, and management options for • Number of diabetic ketoacidosis episodes or emergency 

improving glucose control department visits for hypoglycemic events

• Number of missed days from school or work

• Number of infections

Prevention, detection, and treatment of Reducing risks • Frequency of obtaining service: eye examination, foot 

chronic complications examination, flu vaccine

• A1C, lipid profile, blood pressure, urine protein, weight, smoking

Foot, skin, dental care • Foot, dental, and physical examinations

Preconception care • Pregnancy counseling

Use of health care systems and community • Receipt of all services above in this category 

resources

Risk factor reduction • All indicators above in this category 

Stress and psychosocial adjustment Healthy coping • Coping

Family involvement and social support • Obtaining support from family or friends

• Obtaining support from medical team

Table 1

Mapping the 1995 National Standards of Diabetes Self-Management Education Programs to the AADE7TM and Specific
Behaviors Measures
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forwarded to AADE and then to Todd Weaver, who was
responsible for data analysis and archiving.

Findings

Sites submitted 1403 D-SMART forms: 33% from the
initial time point, 38% from the second time point, and
26% from the third time point. Approximately half were
from patients receiving individual education, and the
study population was also diverse in terms of gender,
race/ethnicity, age, type and duration of diabetes, and
treatment regimen. Statistical analyses revealed the fol-
lowing findings. Test-retest reliability was measured by
evaluating differences in response percentages between
the first and second administration of the D-SMART
(patients completed the tool twice prior to an interven-
tion). High test-retest reliability was demonstrated, with
97% of the responses not significantly different between
administrations of the instrument. This finding indicates
that responses remained stable in the absence of inter-
ventions to produce changes. Inter-item consistency was
measured by Cronbach α for questions within the living
with diabetes domain; reliability was modest (0.6 to 0.8
depending on the number of items included). However, it
should be noted that most of the behavioral outcomes are
single-item measures; therefore, it is not possible to
examine reliability in terms of agreement of multiple
items. Traditional measures of reliability assume that
multiple items measure the same construct, whereas dif-
ferent behaviors, even within the same AADE7 domain,
are conceptually independent (eg, eating fats and eating
fruits/vegetables are different behaviors, not different
measures of the same behavior). Indeed, studies of self-
care suggest that regimen behaviors do not cluster
tightly26; persons may perform some behaviors meticu-
lously while ignoring others. Similarly, one’s confidence
about taking medication may not be similar to one’s con-
fidence about exercising. Thus, measures of inter-item
consistency were not appropriate for many of the items.

Responsiveness of the D-SMART was measured by
evaluating response percentages on the second (prior to
intervention) and third administration (at least 2 weeks
after the intervention) and analyzed in the aggregate and
in subpopulations desiring a specific change. The analy-
sis indicated that the questions and response categories in
the D-SMART were sensitive enough to detect behavior
changes for each outcome area.

Qualitative data from educators indicated they desired
more education on outcomes management and help with

integrating data collection into existing documentation
and work processes and that they are looking for less time-
intensive and easier methods to capture data. Additional
information was obtained regarding a number of educa-
tor beliefs, including (1) behavior change is accepted as
an outcome of education, (2) the D-SMART can sharply
reduce variation of patient assessment and outcome
measurement between educators, (3) the D-SMART pro-
vides valuable assessment information to guide educator
interventions, and (4) limitations of the D-SMART
include literacy, vision, and language requirements.

Third Pilot Test Study

The third study was a first attempt to assess the
NDEOS implementation in a real-world setting. The pur-
pose of the study was several-fold:

• to assess the feasibility, accuracy, and reliability of data col-
lection and reporting using a computerized NDEOS prototype;

• to assess the feasibility and usability of a fax-based technol-
ogy for data collection and reporting;

• to assess the impact of the NDEOS electronic prototype on
workflow; and

• to assess the value of NDEOS system reports.

The system design included a fax- and scan-based
technology data acquisition approach with database
development and a reporting system. For the prototype
testing, the revised tools (D-SMART, D-ET, and SRF)
were produced as scannable forms, and a fax-based tech-
nology populated data from these tools into a database
repository. Once the database was populated, a patient-
level outcome report (point-of-service report), organized
around the AADE7 behavioral areas, was generated
within a few minutes of faxing the forms to a central
server. The report guided the educator through an inter-
vention and supported documentation and reporting of
the visit. Program-level aggregate reports, based on the
framework of structure, process, and outcomes, were
produced for sites and benchmarking.

The testing was implemented with 11 diabetes educa-
tion programs that had previous experience with NDEOS
or were representative of a diversity of patient popula-
tion, geography, or practice setting. Included in the test-
ing were hospital-based diabetes education centers, an
employee works site, managed care, university-affiliated
clinics, a rural solo practitioner, and a Veterans Affairs
hospital. Study participants included 279 patients with
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type 1 and type 2 diabetes, 23 educators (13 registered
nurses, 9 registered dieticians, 1 pharmacist), and 7 sup-
port staff members. Educators were expected to schedule
the patient for an initial and follow-up visit during the
time frame of the study and to have a fax machine avail-
able. The subjects completed a D-SMART prior to the
intervention, and the educator completed the baseline
assessments on the D-ET. After a minimum of 2 weeks
after the intervention, a second D-SMART was com-
pleted by the patient and returned to the educator during
the scheduled follow-up visit. At that time, the educator
completed the follow-up assessments on the D-ET.

Findings

Educators had mixed reactions to the fax-based tech-
nology because they had to fax the completed D-SMART
and D-ET forms to a centralized number where the data
were recorded and then had to wait to receive a summary
report back by fax. The approach was too slow for many
educators or frustrating when multiple pages had to be
placed in a fax machine and subsequently jammed or
stuck together. Efficient, cost-effective methods of data
entry provide the greatest challenge to making the
NDEOS accessible to all educators. Other technologies
recommended for consideration were computerized
touch-screen and Internet-based data entry. A survey of
participating educators revealed that one-third of educa-
tors thought their institution would likely support a com-
bination of technologies; this was identified as the major
goal for the next phase of the project.

Educators overall were supportive of the NDEOS,
as is indicated in the following comment from a site
coordinator:

In all, participation in NDEOS gave the educators a new
perspective on how to think about their education and
effectiveness and added ideas to improve diabetes care
as the authors continue planning their diabetes clinic in
the primary care setting. Through the use of the tools,
the educators identified gaps in education and are cur-
rently problem-solving how to resolve such gaps.

The tools of the NDEOS captured the critical elements
for reporting program-level data for regulatory, quality,
and administrative reporting. The patient-level reporting
(Point-of-Service Report) has implications for use in
practice when the technology can support rapid return to
the educator. Integrating the NDEOS into practice will
benefit educators and patients, but implementation training

and ongoing support are critical. Minor suggestions were
made for modification of the D-SMART, primarily
focusing on improving instructions for completing the
tool. Suggestions for improving the D-ET were primarily
related to redundancy of data entry, which computeriza-
tion may resolve.

Field Implementation Study

The current in-progress field implementation study
incorporated the D-SMART and D-ET into the regular
operation of a number of education programs at the
University of Pittsburgh Medical Center (UPMC). The
D-ET was revised based on the results of earlier studies,
primarily by developing an inventory of behavior change
strategies for educators to describe their activities.13 Then,
both the D-ET and D-SMART were modified for com-
puterized administration via keyboard or touch screen. A
telephonic version of the D-SMART was also tested. A
set of video displays was developed to provide educators
with access to D-SMART and D-ET data collected for
each patient. All patients receiving diabetes education in
the clinics using the system completed the full D-SMART
prior to their education, and all educators filled out a
D-ET recording their educational interventions. A number
of participants were asked to complete a follow-up admin-
istration of the D-SMART 3 to 6 months after completion
of the initial D-SMART. The UPMC has the primary
responsibility for data analysis and archiving.

This study is designed to provide an evaluation of the
validity of the D-SMART and D-ET within an opera-
tional context. Validity is demonstrated to the degree that
the D-SMART captures behavior change. The validity of
the D-ET is demonstrated to the degree that it shows the
strategies employed by educators. The joint validity of
the D-SMART and D-ET is determined by demonstrat-
ing that the activities of educators directed to changing a
particular behavior are associated with change over time
in that behavior. Another article in this special issue uses
some of the data from this study to address these issues.

The study also provided data regarding the reliability
(Cronbach α of inter-item consistency) of selected multi-
item measures from the D-SMART, specifically those for
barriers, distress, and social support (recall that most
D-SMART outcomes are single-item measures of specific
behaviors for which inter-item consistency is not relevant;
confidence in making desired behavior changes repre-
sents another potential multi-item measure, but each
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patient answers these questions only for the specific
behaviors she or he wants to change, resulting in a data
structure inappropriate for an overall assessment of
Cronbach α). All 3 sets of items used a 4-point Likert-
type set of response options ranging from a lot (4) to not
at all (1). The construct barriers were measured by 13
items, an example of which is, “I don’t know what to do
or how to do it.” These items represent general barriers
that are potentially relevant to all self-care behaviors.
The barriers scale had a Cronbach α of .82. The “Living
With Diabetes” section of the D-SMART has 2 sub-
scales: distress and support. The construct distress was
measured by 7 items, an example of which is, “How
much does diabetes interfere with your job, school, or
daily activity?” The distress scale had a Cronbach α of
.84. The construct support was measured by 7 items, an
example of which is, “How much do you feel your
family/friends support your efforts for diabetes control?”
The support scale had a Cronbach α of .60. Acceptable
levels of reliability for early scale development were
obtained for barriers and distress, while support had a
marginally acceptable level of internal consistency.27

The study also collected systematic user acceptance
data from patients regarding the D-SMART and its dif-
ferent methods of administration. A small number of
educators provided user acceptance data regarding use of
the D-ET. Some of the user acceptance data are discussed
in another article in this special issue.

In addition to the specific empirical findings that have
emerged and will continue to emerge from this study,
there was 1 major discovery regarding the D-SMART
design. Earlier pilot studies had used the full version of
the D-SMART, which included a large number of items,
many of which are not outcomes (eg, patient-profiling
questions). Those pilot studies were primarily research
studies that relied on the willingness of patients and edu-
cators to volunteer as participants, whereas the current
study had to meet the criterion of what is feasible in rou-
tine program operation. Therefore, the project work
group developed a mini D-SMART that eliminated the
patient-profiling questions and focused on the 20 to 30
questions regarding self-care behavior that were to be
used in the analysis of behavioral outcomes. The purpose
of this instrument was to decrease patient burden and, it
is hoped, increase patient participation in follow-up
(especially for patients who do not return to the educa-
tion program for ongoing support), thus enabling consis-
tent D-SMART administration to be more feasible for
educators. An alternative use of the mini D-SMART is

that it can be used in place of the full D-SMART for those
who need only a standardized behavior assessment form
that can then be benchmarked relative to other programs.

Another major accomplishment of this project was the
development of a set of electronic (and printable) point-
of-service reports for providing feedback to patients and
educators regarding patients’ progress in achieving
behavior change goals.

Future Studies

One major validation study remains to be implemented:
a classic validation study.28 This study would employ gold
standard research measurement instruments along with the
D-SMART in a design similar to that of the second pilot
study (2 administrations of the instruments within a
2-week period prior to an educational intervention, followed
by a third administration 1 to 3 months after the educational
intervention). Validity could be assessed in 2 ways not
already assessed: concordance (correlation among meas-
ures) and conceptual validity (whether the D-SMART and
the research instruments show the same pattern of results).
It now appears that the D-SMART has reached the point at
which such a study would be appropriate and worth the
necessary investment of resources.

Conclusions

The National Standards for Diabetes Self-manage-
ment Education were developed by several diabetes
organizations to ensure consistency in the structure and
process of the delivery of DSME. These standards state
that patients with diabetes require both knowledge and
skills to manage their disease, which results in changes in
behavior. An extension of this continuum is that appro-
priate self-management behavior, in turn, improves clin-
ical indicators and health status. Based on this position,
the AADE Outcomes Task Force developed the D-SMART
based on 7 behavioral outcome domains, now referred to
as the AADE7 Self-care Behaviors. The AADE7 Self-
care Behaviors were selected as the foundation for out-
comes measurement in DSME based on the scientific
evidence as well as their inherent attributes of being rel-
atively specific and measurable and perceived as rela-
tively achievable and compatible for the individual with
diabetes. It is the intent of the AADE that the continuous
measurement, monitoring, and management of these
behavioral outcomes will guide diabetes educators in their
method of delivery of promoting behavior change, leading
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to improved clinical indicators and health status, rather
than the traditional approach of documenting learning
outcomes.29

The purpose of the D-SMART is to directly measure
patients’ behavior and identify their priorities for, and bar-
riers to, change. The patients’ responses guide educational
interventions by focusing on what patients report are most
important to them. Changes in behaviors are measured by
administering the D-SMART before and after an educa-
tional intervention. These changes in behavior represent
outcomes of DSME, and the user-friendly tool provides a
consistent measurement of diabetes self-care behavioral
outcomes. By identifying outcomes of diabetes education
and providing tools to efficiently measure these outcomes,
the value of the diabetes educator as an integral part of best
practice can be consistently documented and quantified.

Although the D-SMART has undergone extensive
development and testing, it is not set in stone. It does not
assess all possible diabetes self-care behaviors nor all fac-
tors potentially relevant to precipitating behavior change.
Future versions of the D-SMART may add new items, and
it may become necessary to modify other items. However,
the D-SMART provides educators with a tool ready for
immediate use and can serve as an important foundation for
future work in the field.
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Implementing and Sustaining DSMT Programs

1

Siminerio et al

Deploying the Chronic Care
Model to Implement and
Sustain Diabetes
Self-management Training
Programs

Purpose

The purpose of this project was to evaluate the utility of
using the 6 elements of the chronic care model (CCM;
health system, community, decision support, self-man-
agement support, clinical information systems, and
delivery system design) to implement and financially
sustain an effective diabetes self-management training
(DSMT) program.

Methods

The University of Pittsburgh Medical Center (UPMC)
uses all elements of the CCM. Partnerships were formed
between UPMC and western Pennsylvanian community
hospitals and practices; the American Diabetes
Association DSMT recognition program provided deci-
sion support. A clinical data repository and reorganiza-
tion of primary care practices aided in supporting
DSMT. The following process and patient outcomes
were measured: number of recognized programs, reim-
bursement, patient hemoglobin A1C levels, and the pro-
portion of patients who received DSMT in primary care
practices versus hospital-based programs.

Results

Using elements of the CCM, the researchers were able to
gain administrative support; expand the number of rec-
ognized programs from 3 to 21; cover costs through
increased reimbursement; reduce hemoglobin A1C lev-



The Diabetes EDUCATOR

2

Volume 32, Number 2, March/April 2006

els (P < .0001), and increase the proportion of patients
receiving DSMT through delivery in primary care
(26.4% suburban; 19.8% urban) versus hospital-based
practices (8.3%; P < .0001).

Conclusions

The CCM serves as an effective model for implementing
and sustaining DSMT programs.

D
iabetes self-management training (DSMT) is
widely considered to be an important part of
diabetes management.1,2 One of the goals of
the US Health and Human Services’ Healthy

People 2010 is to increase the number of people who
receive diabetes education from 40% (1998) to 60%
(2010).3

The national standards for DSMT4 administered
through the American Diabetes Association (ADA)
recognition program5 provide a framework for delivery
and quality. Medicare and other third-party payers reim-
burse for programs when they meet ADA requirements.
Reimbursement is linked to codes, and charges are typi-
cally based on Medicare rates.6 Reimbursement is criti-
cal in generating revenue to support nurse and dietician
educators who provide DSMT. Educators can be the tar-
get of cost-cutting initiatives when financial stability
cannot be demonstrated.7

The numbers of patients who receive diabetes educa-
tion are disappointingly small.8,9 Access to education has
been proposed as a barrier, particularly in communities
in which the closest DSMT program may be miles
away.10 Another potential problem may be the traditional
way in which education is prescribed and delivered.
Currently, physicians are expected to refer diabetes
patients to a hospital-based DSMT program. This
process is consistent with the current system of health
care delivery as it applies to acute care where services
are provided at a hospital. Although more than 90% of
patients with diabetes are cared for by primary care
physicians (PCPs),11 education is rarely available in the
primary care office.12,13

Patients and physicians at University of Pittsburgh
Medical Center (UPMC) identified education as a barri-

er to the promotion of quality diabetes care.10 In an effort
to provide education for physician practices and outlying
hospitals, the UPMC Endocrine Division supported a
certified diabetes educator (CDE). This provided an
immediate solution, but a long-term strategy was needed
for the UPMC system.

In contrast to traditional methods, the chronic care
model (CCM) provides a framework for a systematic
approach and has been shown to improve processes and
outcomes.14-16 The CCM is based on the premise that
effective chronic disease programs are delivered in part-
nership with health systems and communities.14-16

Although the CCM has been used in diabetes improve-
ment projects, it has never been tested in facilitating
DSMT programs.10,17,19 The CCM identifies key elements
that are critical to success: (1) health system, to serve as
the foundation by providing structure and goals; (2)
community, to link with community resources; (3) deci-
sion support, to ensure that providers have access to evi-
dence-based guidelines; (4) self-management support, to
help patients acquire skills and confidence to self-man-
age; (5) clinical information systems, to provide timely
access to data about patients and patient populations
using clinical information systems; and (6) delivery sys-
tem design, to restructure medical practices to facilitate
team care.

It was the objective of this study to evaluate the ben-
efits of using all of the elements of the CCM to expand
and support DSMT. The researchers hypothesized that
introducing the components of the CCM would lead to
increased administrative support along with improved
reimbursement for services and A1C levels. By increas-
ing the number of programs and providing DSMT in pri-
mary care, it was hoped that some of the barriers to
DSMT could be curtailed, including access.

Methods

Setting

UPMC is an integrated health system that includes 19
hospitals and a physician division with 166 primary care
and 1400 academic physicians providing services for
approximately 90 000 people with diabetes in western
Pennsylvania. Implementation of the CCM involved a
stepped approach and changes at multiple levels from
2000 to 2004. This project was referred by the



University of Pittsburgh Institutional Review Board to
the UPMC Quality Council, where it was approved as a
quality improvement project.

The CCM implemented at UMPC is outlined in Table
1. The CCM differs from traditional approaches in that it
emphasizes self-management support and training.14,15

The ADA recognition program provided the framework
to implement the evidence-based DSMT standards5 and
served as the decision support. In compliance with ADA

requirements, an Advisory Committee was established
and became responsible for developing an annual plan,
assessing the target population, and determining meth-
ods for continuous quality improvement (CQI). The
Advisory Committee realized a dual purpose could be
served if reports on reimbursement, access to DSMT,
and A1C levels were available. These reports would
serve as important CQI measures and would give UPMC
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Table 1

Implementation of the Chronic Care Model (CCM)

CCM Component Activity

Community and health system UPMC provided educators access to resources in Finance

Information systems

Physician practices

Administration in community hospitals and practices

Self-management support Nurses and dietitians educators agreed to

Use consistent forms, educational materials, and a curriculum

Meet the qualifications for recognition

Facilitate DSMT to meet the ADA recognition requirements

Monitor and report CQI processes

Decision support UPMC supported

The implementation of national standards for DSMT

Fee for ADA recognition application

A central coordinating center to support the educators

Seminars for training and certification

A central advisory committee with representation from physician

practices, communities, and hospital sites

Clinical information systems MARS was used to track

Reimbursement

Rates of DSMT services

A1C levels by race

Delivery system design DSMT delivered in primary care offices was facilitated by

A CDE who worked with office staff to schedule DSMT

A CDE who served as a clinical resource available by telephone to

physicians, office staff. and patients

Office staff who reorganized the practices to host “diabetes days”

Physicians who made direct referrals to the CDE

UPMC = University of Pittsburgh Medical Center; DSMT = diabetes self-management training; ADA = American Diabetes Association; CQI = continuous quality
improvement; MARS = Medical Archival Retrieval System; CDE = certified diabetes educator.
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administration the feedback necessary to gain continued
support.

Elements of the CCM

In 2000, the UPMC health system designated diabetes
as its quality initiative and agreed to administratively
support implementation of the CCM in its network of
community hospitals and practices.17

The Medical Archival Retrieval System (MARS), a
repository of information forwarded from the UPMC
electronic clinical, administrative, and financial databas-
es, was used to provide data to the educators and served
as the clinical information system. MARS has been
refined and validated so that diabetes patients are accu-
rately identified by a combination of diabetes criteria,
A1C levels, glucose >200 mg/dL (11 mmol/L), medica-
tions, and International Classification of Diseases, ninth
revision, codes. At the time of the initiative, only 8 of 21
hospital programs had complete data that were accessi-
ble in MARS. This report includes information from
those 8 hospitals and 2 primary care practices programs.

When reports of limited access were brought to the
attention of the Advisory Committee, UPMC addressed
delivery system design and began to implement DSMT
in primary care offices in August 2003. A CDE provided
DSMT at 1 suburban and 1 urban practice identified as
having large populations of diabetes patients. A CDE
was available on “diabetes days,” when office staff
scheduled DSMT appointments. Because of space con-
straints in the office, DSMT was delivered on an indi-
vidual basis at the start of the initiative. Group visits
were facilitated later on in the project when space was
available.

Population

During the tracking period between January 2, 2003,
and June 30, 2004, a total of 31 150 people were identi-
fied in MARS to have diabetes in the 8 hospitals with
DSMT programs (Figure 1). During this time frame
4190 people were identified as having received DSMT at
those hospital programs documented by a charge for
service generated in MARS. To be eligible for the A1C
component of this study, a person had to have their ini-
tial education session during this time frame and have at
least 2 A1C levels (1 before and 1 after the initial ses-
sion). Of the 4190 people receiving DSMT, 382 (9%)

were eligible for tracking A1C levels. In the suburban
and urban practices, 1306 patients were identified as
having diabetes using the MARS criteria.

Program Outcomes

Number of sites. At the start of the initiative, only 3
UPMC hospital programs had ADA recognition.
Applications for additional sites were submitted
throughout the initiative.

CQI Measures

Reimbursement and patient A1C levels. The tracking
of reimbursement was initiated when a program received
ADA recognition and bills for service could be generat-
ed. A subset of the reimbursement population was used
to analyze the effect DSMT had on A1C level trends. At
the time of the tracking period, the PCP offices had not

Figure 1. Monitored program populations. UPMC = University of Pittsburgh
Medical Center; ADA = American Diabetes Association; MARS = Medical
Archival Retrieval System; DSMT = diabetes self-management training.
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(Eligibility criteria: initial education 

session between 1/2/03-6/30/04  
and  2 A1c values--one before and 

one after the initial education session) 



received ADA recognition and therefore
could not bill for services.

Patient reach. The proportion of
patients who received DSMT at 1 urban
and 1 suburban primary care practice was
compared to the proportion who received
DSMT at the 8 hospital-based programs
where DSMT services were available dur-
ing the same time period (July 2003-
December 2004).

Analyses. The statistical analyses
incorporated both descriptive and inferen-
tial techniques. Measures of central ten-
dency (e.g., proportions, means, standard
deviations, medians, etc) were used for all
descriptive analyses. In univariate analy-
ses, Student t tests for continuous data and
Pearson’s χ2 tests for categorical data
were used to determine differences in means and propor-
tions. In addition, for each outcome of interest, analysis
of variance was used to test for differences in means
between more than 2 groups, and χ2 tests for trends were
used to test for differences in proportions between more
than 2 groups. To analyze the effect that education had
on A1C values, a multilevel model for change was used.
This type of analysis allows one to measure change over
time while allowing the individuals to be their own con-
trols. All models considered were adjusted for age.18

Results

Decision Support

Between 2000 and 2004, the number of ADA-recog-
nized programs grew from 3 to 21 including pediatric,
rural, academic, and 2 primary care practices.

Clinical Information Systems

MARS afforded the opportunity to track reimburse-
ment and A1C levels. As shown in Figure 2, at the 8
DSMT hospital programs where revenue was captured,
total charges in 6-month intervals increased from the
beginning of the tracking period in January 2002 from
$120 846.00 to $241 472.00 in June 2004. Total payment
per 6 months increased from $37 192.00 to $120 572.00

over the same period. Interestingly, efficiency of collec-
tion increased from approximately 25% to 50%. Most
important, diabetes educator effort was covered by the
third 6-month period. Thus, at the initiation of this proj-
ect, DSMT services were a loss leader. In contrast, by the
conclusion, educators were more than self-supporting
their efforts devoted to DSMT.

When examining patient data from the hospital pro-
grams, the mean age was 57.2 years. Patients who
received DSMT at the point of service in a suburban
office were significantly older than those at the urban
PCP office (age: suburban = 66.2 years vs urban = 54.7
years, P < .0001). Patients entered the hospital DSMT
programs with higher mean A1C values did those in the
primary care practices (8.28% vs 7.83%). Figure 3
shows the analysis of the A1C values through 1 year
after the initial education session. A mean age-adjusted
decrease in A1C values in those in hospital programs
(0.95%) versus primary care (0.48%) was achieved (P =
.0001). A longer follow-up period would be necessary to
determine the effects of DSMT over time.

Delivery System Design

In tracking numbers of patients who received DSMT
from July 2003 through December 2004, it was found
that a 2- to 3-fold greater proportion of patients were
reached when DSMT was made available in PCP offices
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Figure 2. DSMT reimbursement and educator salary at 8 University of Pittsburgh Medical Center
American Diabetes Association–recognized programs (January 2002-June 2004).
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(26.4% suburban; 19.8% urban) as com-
pared to 8.3% of the population who were
referred to hospital-based programs. Of
31 000 patients identified as having dia-
betes in MARS, only 13% (4190)
received DSMT at hospital-based pro-
grams during the time period. Of 1306
identified diabetes patients in both the
suburban and urban practices combined,
24.7% received DSMT in their PCP’s
office.

Discussion

In this report, it is demonstrated that
the CCM is an effective framework to
support DSMT, results in improved pro-
gram and patient outcomes, and is fiscally
self-supporting. With reliable clinical
information systems, educators were able to demonstrate
the benefits of DSMT delivered in different settings on
A1C levels. In a fiscal environment in which hospital
administrators are skeptical of services that do not gen-
erate revenue, tracking reimbursement in justifying posi-
tions was also important.

While the ADA recognition process is widely accept-
ed, there is a paucity of literature on the delivery process,
reimbursement practices, and, most important, hard out-
comes. Educators in both the ADA and the American
Association of Diabetes Educators (AADE) report pro-
gram closings and express frustration with the imple-
mentation of Medicare benefits and receiving
appropriate reimbursement.7 The AADE and ADA col-
laborated to conduct a survey of DSMT programs. Their
findings in 122 sites confirmed the findings of other
studies that indicate that diabetes education is an under-
utilized service.7-10 Nearly half of the sites reported an
average visit volume of fewer than 50 visits per month,
and 19% reported only 51 to 100 visits per month. More
disappointing were the reimbursement practices. Of the
sites that bill Medicare, only 57% were collecting the
mandated collection fees, while 37% of the respondents
did not even know how often they were collecting these
fees.7 Despite attempts to remedy this problem, only
57% reported having a fiscal reporting system. The ADA
and AADE concluded that processes for monitoring

billing and establishing a reporting system specific to
DSMT were critically important.7

The authors took this message seriously and created a
system to explore and satisfy these recommendations.
Through the repository, educators had the opportunity to
monitor reimbursement. UPMC education and billing
staff members collaborated and reviewed monthly
reports to determine payment practices. Although
Pennsylvania mandates coverage for education, compen-
sation for services was not always provided. As reported
by others,7 in addition to external reimbursement diffi-
culties, numerous internal problems were identified
throughout the system that precluded reimbursement.
Education charges based on Health Care Common
Procedure Coding System codes were inaccurately
entered, recognition certificates were missing, and
charge-entry staff neglected to enter charges. Once these
problems were identified, internal efforts to correct the
problems and capture reimbursement were implemented.

The authors were also eager to increase their DSMT
services and realized that they needed to improve access.
An important innovation was that they went beyond tra-
ditional models of DSMT delivery as a result of their
system redesign; by integrating educators directly into
offices, access to DSMT increased. It was demonstrated
that DSMT delivered in the office has a positive effect on
A1C levels along with PCPs and educators reporting
other advantages that included increased communication

Figure 3. Age-adjusted trends in glycemic control after initial education session. DSMT = diabetes
self-management training.
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on management plans and CDE involvement in medica-
tion initiation and adjustments. Patients reported greater
comfort with location and easy access to the educator for
questions and problem solving. The intent is not to sug-
gest that hospital-based programs be replaced or elimi-
nated but that opportunities to support education and
follow up in other settings are investigated.

To the best of the authors’ knowledge, this project is
the first to systematically develop a DSMT network
using all of the elements of the model and report on ADA
recognition and reimbursement practices. The CCM has
been tested and shown to improve outcomes.14,15

However, much of the research has focused on specific
components of the CCM model, and evaluations of an
overall plan are less frequent. More recently, Wagner et
al20 performed a survey and site visits of 72 chronic dis-
ease management programs that were considered to be
innovative and effective. Only 1 program had instituted
all 6 components of the model.

The limitations of the project are recognized. The
UPMC diabetes initiative is in its infancy. As the project
evolves, each of the components of the CCM continues
to be developed and refined. For example, not all of the
DSMT programs were linked to the data repository dur-
ing the initiative.

Another weakness is that the researchers were unable
to effectively track all hemoglobin A1C levels through-
out the project. Patients may have had laboratory tests
done elsewhere. It is recognized that factors other than
DSMT may have influenced improvements in glycemic
control and that A1C levels are not the only indicator for
quality.21 Other medical interventions and outcomes must
be controlled for and captured in future studies.

It is recognized that reimbursement needs to increase
to fully support an educator’s salary. Now that billing
practices have been remedied and new avenues for
access have been identified, UPMC will move more edu-
cators into primary care practices, increase group visits,
and begin an aggressive DSMT promotional campaign in
its communities.

Although this study was performed in a large health
system with access to many resources, it serves as a
model for others to explore creative solutions. It pro-
vides a template for educators to explore collaboration
with heretofore unlikely partners in administration,
finance, and information systems and to create opportu-
nities outside of traditional roles, such as the develop-

ment of business models for sustainability. Smaller and
independent facilities may seek opportunities to share
data systems or form consortia to organize systemwide
recognition applications. Hospital-based educators could
partner with primary care practices to provide follow-up
education in an office and seek creative methods for
billing for services. Innovative technological methods,
virtual teams, and community-based education afford
other exciting opportunities that need to be tested. First
and foremost, educators and physicians need to be open-
minded to consider areas for change.

Developing systems that promote accessible, sustain-
able DSMT programs that affect metabolic outcomes
have large- scale public health implications. Organizing
efforts to support the facilitation of DSMT is critical in
meeting the Healthy People 2010 education objectives.
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Retinal Imaging and An Educational Program on the Importance of Diabetic Eye 
Disease 
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Andrew W. Eller, MD 

Linda M. Siminerio, RN, PhD 
Janice C. Zgibor, PhD 
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Chung-Yu Chen, MS

Final Report – Goal 1: 
Design, implement and evaluate an educational program on the importance of 
screening for diabetic eye disease to the diabetic patient population and 
physicians in rural communities.  

Summary

 We de veloped an  ed ucational video (sent as hard copy D VD) on di abetic eye 
disease and piloted it at a rural Community County Fair and a l arge community 
health awareness event called Healthy 4 Life. 

 63 pa rticipants with diabetes successfully vi ewed an  ed ucational v ideo on  ey e 
care.  

 31.8% of the participants reported that their last eye exam was “More than 12 
months ago” or “Never.”

 When seeking i nformation on  di abetes, participants responded t hat they would 
ask their generalist or PCP most frequently.  

 Our data showed that a diabetes eye education video could significantly improve 
patient knowledge on diabetic retinopathy.

Introduction 

Diabetes now affects 23.6 million children and adults in the United States.1 This is 8% of 
our current population and the numbers are increasing. There are 12,000 to 24,000 new 
cases of blindness caused by complications of diabetes each year.1 Among 20-74 year-
old patients, i t i s t he l eading cau se of bl indness.1 Although laser t herapy can  he lp 
prevent bl indness caused by  diabetic retinopathy, ea rly de tection is n ecessary. The 
American D iabetes Association r ecommends annual eye e xams for patients with 
diabetes.2  

Many diabetic patients do not access regular eye care leading to poor visual outcomes.3-

7  
We hy pothesized that a diabetes eye ed ucation program would i mprove people‟s 
knowledge of diabetes eye disease and in turn have the potential to improve the rate of 
eye exams an d reducing risk o f bl indness. I t h as been sho wn that, o nly 50 -70% of 
individuals with di abetes are adherent with t he recommended l evel of eye care.  We 
proposed t o i ntroduce an educational video t o t he retinal eye scr eening events which 
have been ongoing. 
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Background 
 
Eye screenings were hosted at University of Pittsburgh Medical Center (UPMC) clinics 
and at health fairs throughout the greater Pittsburgh area. Sites included both rural and 
urban communities.  
 
In our ongoing Diabetic Retinopathy Screening project, which now includes a sample of 
923 patients, we have found that when asked “When was your Last Eye Exam” more 
than 49% of the subjects responded “Greater Than 12 Months” or “Never”. When asked 
a question related to glycemic control as an important predictor of diabetes eye disease, 
only 461 (50%) of the patients were aware of their hemoglobin A1c levels, 332 (36%) 
were not aware of their hemoglobin A1c levels and 130 (14%) never heard of the term 
A1c. Of those participating in the screenings mean hemoglobin A1c was 7.3%. We 
suspected that people were not aware of diabetes management goals and risk 
prevention strategies.  
 
Our objective in this sub-study was to develop a didactic educational video module to be 
shown and integrated into the current workflow of Diabetic Retinopathy Screening. 
 
 
Methods  
 
Design  
This sub-study was designed to incorporate educational material on eye care, the 
importance of good glycemic control and sources of diabetes information into a video to 
be viewed as part of an eye screening program. A 10 minute video was created and 
presented at eye screening events. Along with the video, we also developed and 
administered a series of questionnaires. (Appendix A) The pre-viewing assessment 
questionnaire (Diabetes Eye Education Demographics) included questions on 
demographics and a question designed to determine where people receive their 
diabetes information, a 7-item assessment questionnaire identifying barriers in obtaining 
quality eye care (The Diabetes Eye Education Barrier Assessment) and 10 questions 
adapted from a standardized questionnaire available from the National Eye Institute 
(Diabetes Eye Education Eye-Q Assessment). Following the viewing of the educational 
video the Eye-Q Assessment was re-administered. 
 
We selected two sites to pilot the study. The first was located in Fayette County, a rural 
community approximately one hour east of Pittsburgh. The event was billed as the Great 
American Cookout (GAC) which was a health information event sponsored by the 
University of Pittsburgh Diabetes Institute. It was held at the Fayette County Fair 
Grounds and was well attended. The second event was The Healthy 4 Life and the 
American Diabetes Association Expo (H4L). This is an annual event held in the David 
Lawrence Convention Center within the city of Pittsburgh. The event has a draw of both 
rural and urban communities and was well attended.   
 
Screening site: Great American Cookout (GAC) 
The eye screening area was inside a large pavilion which was part of the Fayette County 
fair grounds. Space was generous, allowing up to three subjects to participate at the 
same time.  Traffic albeit steady did not have a large number of people with diabetes. 
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Often the noise level was too great to hear so a headset was procured to allow the video 
to be heard. The final sample was 15 subjects. 

Screening site: Healthy 4 Life (H4L) 
Ophthalmology and retinal i maging sc reening w as given a prominent location on  t he 
outside end of the exhibit area at the H4L. This was a high traffic area with throughways 
to the main convention center and also to those entering the exhibit area. Signs were 
moved to better identify the area and the greeting table. The video was first set up to be 
shown on a television with up to four viewing at the same time. Again because of the 
noise level the layout was changed to allow viewing on the television and a laptop with 
the use  o f he adsets. Forty-eight subjects completed the p re-viewing assessment 
questionnaire. Forty-two sub jects completed t he Eye-Q Assessment both before an d 
after viewing. 

Analysis 
Data entry and data analyses were created using SPSS version 15.0. We used a paired 
t-test to compare the difference of questions between pre- and post-viewing. We gave „a 
correct answer‟ a value of 1 and „an incorrect answer‟, „Not Sure‟, and „Missing data‟ a 
value of 0 for each subject. Scores ranged from 0 through 10 with 10  being a perfect 
score. 

We ap plied f or an d received pe rmission f orm the U niversity of  P ittsburgh Institutional 
Review Board (IRB) for an exempt study. 

Results

Demographics (Table 1) 
The combined total number of patients from both screening sites provided a sample of 
63 subjects with diabetes. Six percent had Type 1 diabetes and eighty-four percent had
Type 2 diabetes. S ixty percent were female. Age ranged from 31 to 80 years and the 
mean age was 57.5 years old.  The mean duration of diabetes diagnosis was 8 years.  

Only 29 (46%) of the subjects were aware of  their hemoglobin A1c levels, 26 (41%) of 
the subjects were not aware of their A1c levels, 2 (3%) subjects never heard of the term 
hemoglobin A 1c an d 6  (10%) had missing answers to t he question. The m ean self-
reported hemoglobin A1c percentage was 7.1.  

Where do people receive their diabetes information? (Figure 1) 
This question i s a  cu mulative multiple choice q uestion and subjects had 1-6 choices. 
The question was posed to gain an understanding of where patients sought information 
on di abetes. When se eking i nformation on d iabetes, sub jects would ask or use 
generalist/PCP, spe cialist, an d nurse educator/certified di abetes educator m ore 
frequently compared to t he othe r r esources. Patients by an d large relied on  t heir 
generalist or  prima ry ca re physician for diabetes i nformation. P atients rarely r elied on  
family/friends or the internet as a diabetes resource. 

Barrier Assessment (refer to Table 2 for specific site details)  
Combined site result summary Combined site result summary 

 Q 1 Its too hard
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o The majority (58.7%) agreed that it was „Not At All‟ hard to get quality eye 
care. 

 Q 2 I don’t have time
o 57% of the patients did not find that having enough time was a barrier to 

getting an exam 
 Q3  There is no place available  

o 77.8% reported that having a place to get an exam was not a problem.
 Q 4 My family/friends don’t support me

o 78% reported that family and friends do not support them 
Q5 I’m afraid to know results

o Both groups reported (67%) that they were afraid to know the results 
 Q 6 I can’t afford it

o Both groups (60%) reported that they could not afford it 
 Q 7 I feel it is my fault

o Interestingly, 70% reported that they do not feel that getting eye disease 
is their fault 

o  
Eye-Q Assessment (Table 3) 
The correct response for each question was TRUE with the exception of Q2 which was 
FALSE.  

 Q 1 People with diabetes are more likely to develop certain eye diseases 
o People pre and post recognized that people with diabetes are more prone 

to getting eye disease 
 Q 2 Diabetic eye disease usually has early warning signs

o People recognized that diabetic eye disease does not have early warning 
signs.  There was a trend for a better understabnding of this co ncept in 
the H4Life group (urban) after viewing video. 

 Q 3 People with diabetes should have yearly eye exams
o Almost all responded corr ectly both pre - and po st-viewing to Q 3, for 

combined 96.8% and 92.1%.   
 Q 4 Diabetic retinopathy is caused by changes in blood vessels in eye 

o We saw the pe rcentage o f correct answers increase and uncertainty 
decrease i n Q 4, diabetic retinopathy is caused by cha nges i n bl ood 
vessels;

 Q 5 Diabetes nurse educators are excellent sources for education and guidance
o Recognition of the educator as a resource improved from baseline to post 

assessment  
 Q 6 Laser surgery can be used to halt the progression of retinopathy

o Understanding o f l aser surgery improved w ith scores rising dramatically 
from 38.1% to 82.5%.

 Q 7 People with diabetes should have regular eye exams
o People reported pre and post that regular eye exams are important 

 Q 8 Cataracts are common among people with diabetes
o Scores improved from 50 to 80% in people‟s understanding that cataracts 

are more common inn people with diabetes 
 Q 9 People who have good control of their diabetes have a much lower risk for 

eye disease
o At baseline people reported that good control is associated with lower risk 

and scores improved post test. 
 Q 10 The risk of blindness from diabetes can be reduced 
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o The majority of people also reported that risk can be reduced 
 

 
Paired t-test  
Overall, results were significantly improved after watching the video. Prior to watching 
the video, participants, on average, respondents got 7.6% responses correct. After 
watching the video, participants got 9.2% responses correct. Significant with p<0.0001.   
 
Physician education 
Throughout our study, presentations both formal and informal were made to the 
physician community.  Causes of Blindness in Diabetes Lecture (Appendix B mailed as 
hard copy CD) was presented at the following:  
  
- Update in Internal Medicine, “Causes of Blindness in Diabetes Mellitus”, Pittsburgh, 
PA, November 3, 2005 
 
- Annual Diabetes Update, “Tackling the Diabetes Epidemic Through a Community 
Approach” – Promoting Health.  “Blindness from Diabetes?”  UPMC McKeesport, 
November 8, 2006 
 
- Endocrine/Pathology Workshop "Pathology of Diabetic Complications"  University. of 
Pittsburgh, School of Medicine, Second –year medical students.  January 23, 2007 
 
- The Pittsburgh Ophthalmology Society Spring Meeting.  “Causes of Blindness from 
Diabetes” March 9, 2007. 
 
 
Conclusions        
 
For our sample we have found that most patients agreed that it was not difficult to get 
quality eye care and to find a facility. Having enough time to get a visit did not seem to 
be a barrier. Support from family/friends may be slightly lacking and patients in both 
community sites reported that they are afraid to get results.  Although the patients 
reported cost as a barrier, diabetes retinal eye exams are a mandated covered service in 
all health plans and carriers.  
 
Interestingly, the majority of patients recognized that good glycemia prevents 
complications and that diabetic eye disease can be prevented. However, these patients 
also reported that getting eye disease was not their fault, >25% had not had an eye 
exam in the past year and almost half of them did not know their A1C level.  
 
According to pre- and post-eye education survey, our diabetes eye educational program 
contributed to the improvement in participant‟s understanding of the concepts of diabetic 
retinopathy, the importance of glucose control, and overall self-management of diabetes 
among people with diabetes. Our results demonstrated that the video improved an 
understanding of the cause of retinopathy, the value of diabetic nurse educators, and the 
use of laser surgery to halt the progression of diabetic retinopathy. Most people knew 
that having better control of their diabetes lowered the risk of eye disease and that the 
risk from blindness could be reduced. 
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Our research is no t w ithout limitations. Our sample size is sm all and may v iolate the 
power of this study. Our sample size in the rural community was particularly small and it 
is difficult to extrapolate finding with a sample of 15 subjects. Also of note is that some of 
the subjects were impatient with the program (many distractions at the health fairs) and 
did not complete the post-viewing questionnaire.  

This s tudy sug gested t hat e ye education v ideo can be a useful tool i n an e ffort t o 
improve patient understanding of eye diseases caused by diabetes. Physician education 
remains paramount in t hat we f ound that people w ith di abetes gain most of their 
information/education from t heir physicians.  Patients al so learned that di abetes 
educators can serve as an important resource. Thus, education efforts should also be 
directed to educators.  
Future efforts and studies may include: Future efforts and studies may include: 

 a shortened version of the video  
 attention to environmental issues when presenting the video (head sets)  attention to environmental issues when presenting the video (head sets) 
 adapting the video to emphasize themes like the importance of laser therapy and 

attention to related eye problems like cataracts  
 evaluation of the entire program in diverse populations. 

Table 1. Demographics. Combined data is the total number of GAC and H4L.   

Demographics GAC
n=15 (%)

H4L
n=48 (%)

COMBINED
n=63 (%)

Gender
Male
Female

4 (26.7)
11 (73.3)

21 (43.8)
27 (56.3)

25 (39.7)
38 (60.3)

Mean Age (Years) 58.6 57.2 57.5
Race

Caucasian
Black
Asian
Hispanic
Multi-racial
Native American
Other

12 (80.0)
3 (20.0)

0
0
0
0
0

30 (62.5)
14 (29.2)

1 (.21)
2 (4.2)

0
0

1 (2.1)

42 (66.7)
17 (27.0)

1 (1.6)
2 (3.2)

0
0

1 (1.6)

Diabetes
Type 1
Type 2
Missing

0
15 (100)

0

4 (8.3)
38 (79.2)
6 (12.5)

4 (6.3)
53 (84.1)

6 (9.5)
Mean Duration of Diabetes (Years) 8.1 8.2 8.1

Hemoglobin A1c status
Known
Unknown
Never heard of it
Missing

3 (20.0)
10 (66.7)
1 (6.7)
1 (6.7)

26 (54.2)
16 (33.3)

1 (2.1)
5 (10.4)

29 (46.0)
26 (41.3)

2 (3.2)
6 (9.5)

Mean A1c Percentage 8.25 7.00 7.11
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CUMULATIVE DIABETES CONSULTING OPTIONS
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Figure 1. Cumulative diabetes consulting options. When seeking i nformation on  diabetes, 
subjects would use different resources. Combined data is the total number of GAC and H4L. 

Last Eye Exam
Less than 1 month ago
1 to 3 months ago
3 to 6 months ago
6 to 12 months ago
More than 12 months ago
Never
Unknown
Missing

0
2 (13.3)
3 (20.0)
5 (33.3)
4 (26.7)

0
1 (6.7)

0

3 (6.3)
6 (12.5)
7 (14.6)

14 (29.2)
15 (31.3)

1 (2.1)
0

2 (4.2)

3 (4.8)
8 (12.7)

10 (15.9)
19 (30.2)
19 (30.2)

1 (1.6)
1 (1.6)
2 (3.2)
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Table 2. Barrier Assessment Combined data is the total number of GAC and H4L.  

 A Lot N (%) A Little N (%) Some N (%) Not At All N (%) TOTAL Number (%) 

Q1. It's too hard. 
 

GAC 2 (13.3) GAC 1 (6.7) GAC 5 (33.3) GAC 7 (46.7) GAC 15 (100) 

H4L 2 (4.2)   H4L 8 (16.7) H4L 8 (16.7) H4L 30 (62.5) H4L 48 (100) 

COMBINED 4 (6.3) COMBINED 9 (14.3) COMBINED 13 (20.6) COMBINED 37 (58.7) COMBINED 63 (100) 

 

Q2. I don't have time. 
 

GAC 4 (26.7) GAC 1 (6.7) GAC 3 (20.0) GAC 7 (46.7) GAC 15 (100) 

H4L 6 (12.5) H4L 7 (14.6) H4L 5 (10.4) H4L 29 (60.4) H4L 47 (97.9) 

COMBINED 10 (15.9) COMBINED 8 (12.7) COMBINED 8 (12.7) COMBINED 36 (57.1) COMBINED 62 (98.4) 

 

Q3. There is no place available. 
 

GAC 0 GAC 1 (6.7) GAC 1 (6.7) GAC 13 (86.7) GAC 15 (100) 

H4L 2 (4.2) H4L 3 (6.3) H4L 5 (10.4) H4L 36 (75) H4L 46 (95.8) 

COMBINED 2 (3.2) COMBINED 4 (6.3) COMBINED 6 (9.5) COMBINED 49 (77.8) COMBINED 61 (96.8) 

 

Q4. My family/friends don't support 
me. 

 

GAC 3 (20.0) GAC 2 (13.3) GAC 1 (6.7) GAC 9 (60.0) GAC 15 (100) 

H4L 5 (10.4) H4L 3 (6.3) H4L 3 (6.3) H4L 35 (72.9) H4L 46 (95.8) 

COMBINED 8 (12.7) COMBINED 5 (7.9) COMBINED 4 (6.3) COMBINED 44 (69.8) COMBINED 61 (96.8) 

 

Q5. I'm afraid to know the results. 
 

GAC 0 GAC 2 (13.3) GAC 3 (20.0) GAC 9 (60.0) GAC 14 (93.3) 

H4L 2 (4.2) H4L 8 (16.7) H4L 5 (10.4) H4L 33 (68.8) H4L 46 (95.8) 

COMBINED 2 (3.2) COMBINED 10 (15.9) COMBINED 8 (12.7) COMBINED 42 (66.7) COMBINED 62 (98.4) 

 

Q6. I cannot afford it. 
 

GAC 4 (26.7) GAC 1 (6.7) GAC 1 (6.7) GAC 9 (60.0) GAC 15 (100) 

H4L 5 (10.4) H4L 5 (10.4) H4L 9 (18.8) H4L 29 (60.4) H4L 43 (89.6) 

COMBINED 9 (14.3) COMBINED 6 (9.5) COMBINED 10 (15.9) COMBINED 38 (60.3) COMBINED 63 (100) 

 

Q7. I feel like it is my fault. 
 

GAC 3 (20.0) GAC 1 (6.7) GAC 1 (6.7) GAC 10 (66.7) GAC 15 (100) 

H4L 3 (6.3) H4L 6 (12.5) H4L 5 (10.4) H4L 34 (70.8) H4L 45 (93.7) 

COMBINED 6 (9.5) COMBINED 7 (11.1) COMBINED 6 (9.5) COMBINED 44 (69.8) COMBINED 63 (100) 
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Table 3. Eye-Q Assessment. Combined data is the total number of GAC and H4L.   
 

 Pre-Viewing Post-Viewing 

 True N (%) False N (%) Not Sure N (%) True N (%) False N (%) 
 

Not Sure N (%) 
Q1. People with diabetes are 

more likely than people 
without diabetes to develop 

certain eye diseases. 
 

GAC 14 (93.3) GAC 0 GAC 1 (6.7) GAC 13 (86.7) GAC 1 (6.7) 
 
GAC 1 (6.7) 

H4L 47 97.9)  H4L 0 H4L 0 H4L 43 (89.6) H4L 0 
 
H4L 0 

COMBINED 61 (96.8) COMBINED 0 COMBINED 1 (1.6) COMBINED 56 (88.9) COMBINED 1 (1.6) 
 
COMBINED 1 (1.6) 

 

Q2. Diabetic eye disease 
usually has early warning 

signs. 
 

GAC 1 (6.7) GAC 11 (73.3) GAC 3 (20.0) GAC 3 (20.0) GAC 11 (73.3) 
 
GAC 1 (6.7) 

H4L 19 (39.6) H4L 20 (41.7) H4L 7 (14.6) H4L 12 (25.0) H4L 30 (62.5) 
 
H4L 1 (2.1) 

COMBINED 20 (31.7) COMBINED 31 (49.2) COMBINED 10 (15.9) COMBINED 15 (23.8) COMBINED 41 (85.1) 
 
COMBINED 2 (3.2) 

 

Q3. People with diabetes 
should have yearly eye 

examinations. 
 

GAC 15 (100.0) GAC 0 GAC 0 GAC 15 (100) GAC 0 
 
GAC 0 

H4L 46 (95.8) H4L 0  H4L 1 (2.1) H4L 43 (89.6) H4L 0 H4L 0 

COMBINED 61 (96.8) COMBINED  0 COMBINED 1 (1.6) COMBINED 58 (92.1) COMBINED 0 
 
COMBINED 0 

 

Q4. Diabetic retinopathy is 
caused by changes in the 
blood vessels in the eye. 

 

GAC 12 (80.0) GAC 0 GAC 2 (13.3) GAC 14 (93.3) GAC 0 
 
GAC 1 (6.7) 

H4L 36 (75.0) H4L 0  H4L 10 (20.8) H4L 39 (81.3) H4L 1 (2.1) 
 
H4L 1 (2.1) 

COMBINED 48 (76.2) COMBINED 0 COMBINED 13 (20.6) COMBINED 53 (84.1) COMBINED 1 (1.6) 
 
COMBINED 2 (3.2) 

 

Q5. Diabetic nurse educators 
are excellent sources of 
education and guidance. 

 

GAC 12 (80.0) GAC 0 GAC 2 (13.3) GAC 15 (100) GAC 0 
 
GAC 0 

H4L 40 (83.3) H4L 1 (2.1) H4L 6 (12.5) H4L 41 (85.4) H4L 0 
 
H4L 1 (2.1) 

COMBINED 52 (82.5) COMBINED 1 (1.6) COMBINED 8 (12.7) COMBINED 56 (88.9) COMBINED 0 
 
Combined 1 (1.6) 

 

Q6. Laser surgery can be used 
to halt the progression of 

diabetic retinopathy. 
 

GAC 5 (33.3) GAC 4 (26.7) GAC 6 (40.0) GAC 13 (86.7) GAC 0 
 
GAC 2 (13.3) 

H4L 19 (39.6) H4L 6 (12.5) H4L 21 (43.8) H4L 39 (81.3) H4L 1 (2.1) 
 
H4L 3 (6.3) 

COMBINED 24 (38.1) COMBINED 10 (15.9) COMBINED 27 (42.9) COMBINED 52 (82.5) COMBINED 1 (1.6) 
 
COMBINED 5 (7.9) 

 

Q7. People with diabetes 
should have regular eye 

GAC 15 (100) GAC 0 GAC 0 GAC 14  (93.3) GAC 0 
 
GAC 0 

H4L 46 (95.8) H4L 1 (2.1) H4L 0 H4L 42 (87.5) H4L 1 (2.1) 
 
H4L 0 
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examinations. 
 

COMBINED 61 (96.8) COMBINED 1 (1.6) COMBINED 0 COMBINED 56 (88.9) COMBINED 1 (1.6) 

 
 
COMBINED 0 

Q8. Cataracts are common 
among people with diabetes. 

GAC 10 (66.7) GAC 2 (13.3) GAC 3 (20.0) GAC 13 (86.7) GAC 0 
 
GAC 2 (13.3) 

H4L 22 (45.8) H4L 4 (8.3) H4L 20 (41.7) H4L 38 (79.2) H4L 0 
 
H4L 5 (10.4) 

COMBINED 32 (50.8) COMBINED 6 (9.5) COMBINED 23 (36.5) COMBINED 51 (81.0) COMBINED 0 

 
COMBINED 7 
(11.1) 

Q9. People who have good 
control of their diabetes have 
a much lower risk for diabetic 

eye disease. 

GAC 13 (86.7) GAC 0 GAC 2 (13.3) GAC 15 (100) GAC 0 
 
GAC 0 

H4L 40 (83.3) H4L 2 (4.2) H4L 5 (10.4) H4L 43 (89.6) H4L 0 
 
H4L 0 

COMBINED 53 (84.1) COMBINED 2 (3.2) COMBINED 7 (11.1) COMBINED 58 (92.1) COMBINED 0 
 
COMBINED 0 

Q10. The risk of blindness 
from diabetes eye disease can 

be reduced. 

GAC 12 (80.0) GAC 2 (13.3) GAC 1 (6.7) GAC 14 (93.3) GAC 0 
 
GAC 1 (6.7) 

H4L 42 (87.5) H4L 1 (2.1) H4L 4 (8.3) H4L 42 (87.5) H4L 0 
 
H4L 1 (2.1) 

COMBINED 54 (85.7) COMBINED 3 (4.8) COMBINED 5 (7.9) COMBINED 56 (88.9) COMBINED 0 
 
COMBINED 2 (3.2) 
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Figure 3. The subjects were watching the diabetes eye education video by 
television and laptop.  
 

 
 

Figure 4. Signs of eye screening in H4L.  
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Retinal Imaging and an Educational Program on the Importance of Diabetic Eye Disease 
 

Principal Investigator: 
Andrew W. Eller, MD 

Linda M. Siminerio, RN, PhD 
Laura Bettencourt, MPH 

 
Final Report – Goal 2: 
Develop a Solution for the Photography, storing, and tracking of Eye Images for Diabetic 
Patients in Outlying Communities.  
  
 
 
 
Abstract 
 
Diabetic retinopathy is the most common cause of blindness in Americans under the age of 65 
years.1   It has been estimated, in several multicenter clinical trials, that blindness from diabetic 
retinopathy is preventable in at least 65% of cases, if laser therapy would have been applied in 
a timely manner.2-5   Data from the BRFSS showed that the rate of eye exams in Pennsylvania 
ranged from 55.7% to 75.5% depending on the age group, from 1996 to 2000.6  The American 
Academy of Ophthalmology (AAO) has published recommended guidelines for the screening of 
patients with diabetes mellitus.7   Furthermore, in the early 1990’s, the AAO launched an 
initiative to dramatically reduce the incidence of blindness from diabetic retinopathy in this 
country.  The goal of this ambitious project, called Diabetes 2000 was threefold:  1) Enhance 
awareness of the importance of screening eye examinations among the diabetic patient 
population, 2) Reinforce the importance of screening eye exams among physicians caring for 
patients with diabetes, and 3) Provide continuing education for ophthalmologists in the 
evaluation and treatment of diabetic retinopathy. In spite of this Diabetes 2000, the screening 
rates for diabetic retinopathy remain low, and patients continue to experience irreversible 
blindness.  The primary goal of our Tele-ophthalmology project was to develop and deploy a 
remote system to detect vision threatening diabetic retinopathy, and make recommendations for 
referral to an ophthalmologist for treatment. 
 
 
 
Introduction 
 
Diabetes Mellitus is the fifth-deadliest disease in the United States, and in terms of dollars, one 
of the costliest.  According to the American Diabetes Association, the total annual economic 
cost of diabetes in 2007 was estimated to be $ 174 billion dollars, or one out of every 10 health 
care dollars spent in this country.8  Diabetic Retinopathy is extremely common, as it is seen in 
virtually all type 1 diabetics after 20 years, and it is noted in up to 21% of type 2 diabetics at the 
time of diagnosis.  In the United States, diabetes is responsible for 8% of legal blindness, 
affecting between 12,000 to 24,000 Americans every year.9,10  It is difficult to accurately 
determine the actual dollar costs from blindness.  In addition to the cost of Social Security 
Disability Income, and Medicare, there are the societal costs of loosing a valued employee from 
the workplace, and the costs to families that face the extra burden of caring for a person with 
blindness.11   
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Since the introduction of sight saving retinal laser procedures, it has been estimated that severe 
visual loss from diabetic retinopathy is preventable in at least 90% or more of cases with timely 
diagnosis and treatment.12  Even though these laser treatments have been available for more 
than 20 years, Diabetic Retinopathy remains the most common cause of blindness in Americans 
under the age of 65 years.  This statement begs the question, why are some many people going 
blind, when treatment is available?  The poorly controlled diabetic can feel reasonably good 
while this insidious disease silently “eats” away at their body.  Similarly, a diabetic may maintain 
excellent 20/20 vision, while the retina experiences increasing damage.  By the time the vision 
is affected, and the patient becomes symptomatic, it is often very late in the course of the 
retinopathy.  Laser treatments can be quite effective at stabilizing vision, and preventing further 
loss, but in general, they are not very successful in restoring lost vision.  Therefore, it is critical 
to evaluate and treat diabetic retinopathy before vision loss is detected.  This points to the 
importance of Screening for Diabetic Retinopathy. 

 
The Behavioral Risk Factor Surveillance System (BRFSS) 1996-2000 showed that the rate of 
eye exams in Pennsylvania was age-group dependant and ranged from 55.7% to 75.5%.  In 
spite of published guidelines from the AAO for the screening of patients with diabetes mellitus, 
we, as health care providers have failed.  In Pennsylvania, 24.5 % to 44.3% of eligible diabetic 
individuals are not receiving appropriate eye care.     

 
The hypothesis established for this study was that “a comprehensive educational outreach 
program to both patients and primary care physicians can result in a near 100% screening rate 
for diabetic retinopathy in our target population.”  Therefore, through education, we can enhance 
awareness of the importance of screening eye examinations among the diabetic patient 
population.  Furthermore, employing digital fundus photography in convenient locations, in 
conjunction with Tele-Medicine, should make diabetic retinopathy screening easily available to 
diabetic individuals.  Finally, “Laser treatment will be recommended to those individuals with 
threshold disease, and we will be able to markedly reduce the rate of blindness secondary to 
the complications of diabetic retinopathy.”  

  
 

 
Materials and Methods 
 
The study protocol for this project was developed for the screening of patients with a diagnosis 
of Diabetes Mellitus, for diabetic retinopathy using the Topcon Non-Mydriatic Fundus Camera.  
The protocol was approved by the IRB’s of the University of Pittsburgh, and the US Air Force 
Office of Biomedical Research and Compliance.   
 
The clinical study was performed in three different settings.  There were two locations within the 
complex of the University of Pittsburgh Medical Center.  One study site was placed in the 
General Internal Medicine (GIM) Clinic, located within Montefiore Hospital, and the second was 
placed in the Center for Diabetes and Endocrinology (CDE), located in Falk Clinic.  The third 
setting for the photo-screening of diabetic retinopathy was held in a number of “health fairs” that 
were performed in various community locations (Community Health Fairs or CHF).  These 
community events took place in a variety of locations including hospitals, picnics, churches, and 
a synagogue.   
 
In the GIM Clinic, patients were given a Tablet PC so they could enter information regarding 
their Personal Medical History.  If they answered “yes” to having diabetes, the computer was 
programmed to offer them the opportunity to participate in this study.  In the CDE, a “Best 
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Practice Alert” was programmed into the electronic medical record.  When the diagnosis of 
diabetes was entered, a  pract ice alert au tomatically appeared, suggesting pa rticipation i n the 
study.   

The s tudy coo rdinators, w ho al so served as the ophthalmic i magers, r eviewed t he I nformed 
Consent with the patients, and witnessed their signatures.   Registration data was then entered 
into the co mputer at tached to the T opcon ca mera, by  t he coo rdinator.  T his da ta included 
demographic, medical, and ophthalmic information.   Appendix A.  The patient was then seated 
at the camera, and a maximum of three, 45-degree images were acquired for each eye.  Fewer 
images where acquired if the image(s) were felt to be of acceptable quality.  A t the completion 
of ea ch patient, the i mages were up loaded to a serv er for archi val pu rposes.  The so ftware 
developed f or this pu rpose was based on  a Stentor-like PACS ( picture archiving an d 
communication system). 

In the community screening events, the camera and computer were transported to the site with 
a van.  In general, these events were very well advertised, and there was excellent community 
participation.  A fter ea ch community ev ent, the images were transferred from a notebook 
computer into the image database (PACS) for storage, and review.  

After the images were archived in the PACS, they were available for interpretation and grading 
over the internet, via a secure web-site.  Basic historical information was supplied to the reader 
along with the images.  This included self-reported date of diagnosis of diabetes, Hemoglobin 
A1c level ( if known), and date o f l ast eye exam.  The images were evaluated systematically.  
The general quality of the images were ascertained, and graded as excellent, adequate, poor 
but ba rely g radable, and po or unable to grade.  I mage enhancement so ftware such  as 
Photoshop  was typically used to improve quality in those considered poor but barely gradable.  
Initially, the optic nerve was evaluated for cupping or swelling.  T hen the retinal vessels were 
studied, followed by  t he macular and extramacular retina.  T he p resence or absence of 
maculopathy was noted, and all diabetic retinopathy related lesions were recorded as present or 
absent.  Finally, non-diabetic lesions were listed. 

A key element of this study was the method used to grade the images, which directly related to 
reporting t he recommendation t o the pa tient.  O phthalmologists g enerally empl oy a 
standardized m ethod for t he gradi ng o f di abetic r etinopathy.  T his method requires pu pillary 
dilation and the use o f 7-field stereoscopic col or photographs ( 14 ph otographs per eye), and 
applying a modification of the Airlie House Classification of diabetic retinopathy.  A lthough this 
classification i s v ery use ful for cl inical r esearch, an d patient management, i t i s v ery 
cumbersome and superfluous f or a diabetic retinopathy screening program.  In our study, we 
utilized a single, 45-degree photograph from each eye, and we recorded those retinal findings 
consistent w ith diabetic retinopathy.  We de termined that i t w as not necessary t o report a  
specific Airlie House grade.  B ased on the constellation of findings seen in a single image, we 
were ab le to roughly ap proximate the A irlie House classification, w hile avoiding t he po tential 
error of attempting to apply a strict classification to one image.  Instead, in consideration of the 
absence or extent of retinopathy, a recommendation was generated for a formal, dilated retinal 
examination by an ophthalmologist.  These recommendations ranged from within six weeks for 
an individual who appeared to have vision threatening disease, to one year for a patient with 
mild or no retinopathy.  In the case of images that could not be graded due to poor quality, the 
recommendation was for a formal eye exam within 6 weeks, in order to eliminate the possibility 
of missing vision threatening disease. Each patient received an opportunity for education and a 
recommendation r egarding ap propriate timing for follow-up with an op hthalmologist.  
Compliance w ith t he follow-up plan was t hen asse ssed by telephone, at their recommended 
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time interval (6 weeks, 3 months, 6 months, and one year) to stress the importance of a 
complete follow-up eye exam. 
 
Refer to Appendix B. 
 
 
 
Results 
 
In the course of this study, 923 participants with diagnosed diabetes mellitus (types 1 and 2) 
were studied.  441 subjects were screened in the setting of CHF.  The remaining 482 subjects 
were screened in two different out-patient sites within the UPMC Presbyterian complex.  360 
individuals were screened in the General Internal Medicine Clinic (GIM), and 122 patients were 
screened in the specialized, Center for Diabetes and Endocrinology of the Falk Clinic (CDE).  
 
The gender was identical for both UPMC sites with 49% male, and 51% female.  The mean age 
was 51 years in CDE while it was 56 at GIM.  There was more female participation in the CHF 
events at 62%, and the mean age was a bit higher at 61 years.  The racial breakdown for the 
CDE was 73% Caucasian and 28% African American, while in the GIM it was 52% and 42% 
respectively.  In the CHF screenings, Caucasians represented 79% and African Americans was 
19%.  There was a much higher percentage of Type 1 diabetics in CDE at 36%, and it was only 
8% and 6% for GIM and the CHF screenings respectively.  This is probably due to the fact that 
Type 1 individuals having been diagnosed while in the pediatric age-group are more likely to 
have their care continued by an endocrinologist.  This statistic probably has bearing on the 
glycosylated hemoglobin question as well.   At the CDE 67% of patients were aware of their A1c 
value compared to 49% at GIM.  In CDE, 6% never heard of the A1c test, while this number 
rose to 12% in GIM.  At the CHF events, these results were similar to the GIM, as Hemoglobin 
A1c status was known by only 46% of participants and 18% had never heard of this important 
test.  On the other hand, when queried about the “Last Eye Exam,” the rates were similar for all 
three groups.  For CDE patients, the last eye exam was greater than12 months for 42% 
subjects, and it was 46% in the GIM and CHF groups.  Interestingly, the recommendations were 
remarkably similar for the three groups.  The recommendation for follow-up in one year was 
77% for CDE, 74% for GIM, and 78% for CHF. 
 
 
 
Discussion 
 
A program to study diabetic retinopathy screening utilizing a non-mydriatic fundus camera, 
transmission of the images over the internet, using a Stentor-like PACS system for image 
archival, and a novel protocol for interpreting the images was implemented in two different out-
patient, hospital-based  practices, the General Internal  Medicine  Clinic and in the Center for 
Diabetes and Endocrinology, UPMC- Presbyterian Hospital.  In addition, community diabetic 
retinopathy photo-screening events were held at a variety of health fairs in this region, using a 
mobile unit.  This program showed that 83 to 91% of the images were of adequate quality to 
grade.  Furthermore, 1-2% of the individuals in this study were found to have a level of disease 
that was considered potentially vision threatening, and were advised to seek eye care within a 
period of 6 weeks.  As noted above, the “Recommendations” for follow-up eye care can be 
correlated to the level or stage of diabetic retinopathy.  One might hypothesize that more 
advanced disease would be identified in the subspecialty CDE clinic where patients with 
complex management issues are treated.  On the other hand, perhaps there may be less 
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retinopathy in patients with improved diabetic control as provided by the subspecialists.   
Results also suggest that people with diabetes are not receiving annual eye exams despite the 
recommendation.  It is generally accepted that that approximately 50% of diabetics receive 
routine, yearly screening eye exams for diabetes, and these numbers are basically confirmatory. 
 
 
The major limitation of this type of screening project is the inability to adequately image all 
subjects due to the current state of the technology.  These cameras are termed “Non-Mydriatic” 
meaning diagnostic pharmacologic therapy (eyedrops) are not required for imaging of the ocular 
fundus.  However, unless the pupil is at least 4 mm in size, it is difficult to obtain an image that 
can be adequately interpreted.  As a people age, they tend to have smaller pupils.  This problem 
can be compounded with the development of cataracts in aging patients as well.  Finally, it can 
be more difficult to image the darker fundi of African-American patients due to the need for 
increased illumination.  In the CDE, 9% of subjects had images that were of insufficient quality 
to permit grading, whereas this number increased to 17% in the GIM.  This discrepancy may be 
explained by the relatively older population, and greater number of African-Americans screened 
in the GIM.  In the CHF event group, 12% of the images were un-gradable. 
 
Study subjects were contacted by telephone to assess their “Compliance” with 
recommendations based on the interpretations of their retinal images.  The compliance rate was 
26% for the GIM group and 34% for the CHF group.  It was slightly better at 41% for the CDE 
group.  In both instances, based on these low numbers, there appears to be a need for further 
education, in order to stress the importance of ongoing diabetic eye care. 
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Appendix C

Demographics Falk Clinic
(n=122)

General 
Internal 
Medicine
(n=360)

Community
(n=441)

Gender 
• male
• female

60 (49%)
62 (51%)

178 (49%)
182 (51%)

169 (38%)
272 (62%)

Mean Age In Years 51.1 56.1 61.6
Race 

• Caucasian 
• African American
• Asian 
• Hispanic
• Multi-Racial
• Native American
• Other

89 (73%)
28 (23%)
1 (1%)
3 (2%)
1 (1%)
0
0

186 (51.7%)
151 (41.9%)
3 (0.8%)
2 (0.6%)
2 (0.6%)
2 (0.6%)
14 (3.8%)

347 (78.7%)
83 (18.8%)
4 (0.9%)
3 (0.7%)
1 (0.2%)
1 (0.2%)
2 (0.5%)

Diabetes
• Type 1
• Type 2
• Unknown Type

44 (36%)
78 (64%)
0

29 (8%)
327 (91%)
4 (1%)

25 (6%)
371 (84%)
45 (10%)

A1c Status
Known
Not Known
Never Heard Of

82 (67%)
33 (27%)
7 (6%)

178 (49%)
139 (39%)
43 (12%)

201 (46%)
160 (36%)
80 (18%)

Mean A1c Percentage 7.4 7.3 7.1
Last Eye Exam

• Less Than 1 Month 
• 1 – 3 Months
• 3 – 6 Months 
• 6 – 12 Months 
• Greater Than 12  Months 
• Never 
• Unknown 
• Missing Data

3 (2%)
5 (4%)
19 (16%)
41 (34%)
51 (42%)
3 (2%)
0
0

8 (2%)
37 (10%)
39 (11%)
93 (26%)
165 (46%)
12 (3%)
3 (1%)
3 (1%)

23 (5%)
40 (9%)
46 (10%)
96 (22%)
203 (46%)
22 (5%)
3 (1%)
8 (2%)
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Patient Recommendation and Compliance:

Falk
(n=122)

GIM
(n=360)

Community
(n=441)

Recommendation
Within 6 Weeks
Within 3 Months
Within 6 Months
One Year
Cannot Be Graded
Missing Data

2 (2%)
10 (8%)
5 (4%)
94 (77%)
11 (9%)
0

5 (1%)
9 (3%)
15 (4%)
265 (74%)
61 (17%)
5 (1%)

6 (1%)
15 (3%)
15 (3%)
343 (78%)
51 (12%)
11 (3%)

Falk 
(n=111)*

GIM
(n=297)*

Community
(n=379)*

Compliance
No
Yes
Scheduled
No Recommendation
Unknown
Pending
Missing Data

27 (24%)
45 (41%)
0
0
19 (17%)
0
20 (18%)

52 (17.5%)
77 (25.9%)
0
2 (0.7%)
55 (18.5%)
82 (27.6%)
29 (9.8%)

63 (16.6%)
127 (33.5%)
3 (0.8%)
4 (1.1%)
63 (16.6%)
66 (17.4%)
53 (14%)

* Patients who ha d Missing R ecommendation data or i mages that cou ld not be graded were 
excluded 
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Summary 
 

• 653 subjects with diabetes were successfully consented, registered, imaged and had 
their eye photos graded.  337 were from community sites and 316 from clinical sites. 

• Mean time for subjects to be registered, imaged and have eye photos graded was 
00:13:13. 

• 52% of the subjects reported that their last eye exam was “Greater than 12 Months” or 
“Never” 

• 89% of our sample were instructed to follow-up with their eye doctor in one year (had no 
retinopathy or mycroanuisms).  Only six (1.08 %) were asked to see their eye doctor 
within 6 weeks (proliferative retinopathy).  

 
 
Community Sites 
 
History  
 
Diabetic retinal screening began August 27, 2005 at the David L. Lawrence Convention Center 
in conjunction with the Healthy 4 Life and American Diabetes Association Expo.  
Teleophthalmology software, equipment and staff were used to consent, register, image and 
subsequently grade eye photos.  This was the first of many visits to community sites.  Both 
urban and rural locations within Pittsburgh and surrounding areas were selected.  Depending on 
availability of an Evaluation Team member the site would be visited to observe and make 
improvement suggestions.  Sites that were visited included: 
 
Temple Emanuel, March 5, 2006 (first use of the dedicated van) 
Diabetes Symposium – Quality Inn, Bedford PA, March 16, 2006 
McKeesport Palisades, July 18, 2006 and July 19, 2006  
Fairchance Health Clinic, August 3, 2006  
Yablonski Health Clinic, August 9, 2006  
Uniontown Hospital Diabetes Clinic, August 22, 2006 
Carmichaels Site, August 23, 2006 
Indiana Regional Medical Center, August 25, 2006 
Lincoln-Lemington Family Health Care Clinic, November 2, 2006 
 
Demographics  
 

 Community 
(n=337) 

Gender 
• Male 
• Female 

 
132 (39.2) 
205 (60.8) 

Mean Age (Years) 61 
Race 

• Caucasian 
• African American 
• Asian 
• Hispanic 
• Multi-Racial 
• Other/Unknown 

 
265 (78.6) 
64 (19.0) 

3 (0.9) 
3 (0.9) 

0 
2 (0.6) 

Diabetes  
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 Community 
(n=337) 

• Type 1 
• Type 2 

21 (6.2) 
316 (93.8) 

Mean Duration of Diabetes (Years) 7.9 
Mean A1C Percentage 7.2 
Last Eye Exam 

• Less than 1 Month 
• 1 – 3 Months 
• 3 – 6 Months 
• 6 – 12 Months 
• Greater than 12 Months 
• Never 
• Unknown 

 
15 (4.5) 
25 (7.4) 
32 (9.5) 

71 (21.1) 
173 (51.3) 

18 (5.3) 
3 (0.9) 

 
Table 1 

Observations 
 
Each health fair/seminar/symposium seemed to have some sort of challenge.  Once overcome, 
these challenges built for a more efficient and effective program at the next event.  Some 
included; 

• Location of camera, was it dark enough, was wiring possible etc… 
• Little or no prior advertising 
• Need for better and more professional signage 
• Moving and storing equipment 
• Software/technical problems 

 
Focus Groups 
 
Within a week of the first community event at the Healthy 4 Life and American Diabetes 
Association Expo two focus groups were conducted.  Topics included layout, staffing needs, 
technical issues, images/imaging and subject’s needs.  Basically, the discussions set the course 
on how the community health fairs/seminars/symposiums would continue.    
 
Surveys 
 
In a concern for subject satisfaction we developed a very short, four question to be given out 
and collected anonymously.   A total of 86 were collected and tabulated from six different sites.  
See Figure 1. 
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CUMULATIVE TELEOPHTHALMOLOGY SURVEY RESULTS (n=86)

80

4
1 0 1

83

2
0 0 1

81

4
0 0 1

78

6

0 1 1
0

10

20

30

40

50

60

70

80

90

Strongly Agree Somewhat Agree Neither Agree nor
Disagree

Somewhat Disagree Strongly Disagree

Response Values

N
um

be
r o

f R
es

po
ns

es

Q1
Q2
Q3
Q4

Q1: The Health Professionals took time to talk with me about the 
screening process.

Q2: The Health Professionals were friendly and showed 
concern for me.

Q3: I was comfortable with the way the equipment and camera 
were used.

Q4: The wait time for my retinal photographs was 
acceptable.

 
Figure 1 

Suggestions 
 
During the course of attending these events the evaluation team members were able to suggest 
numerous improvements to the screening process.  Perhaps the most important was the 
production of the “TopCon Camera and LAN Network Assembly Manual”.  This was then used 
by staff to more efficiently ready the equipment before screening.    
 
Recruitment Results 
 

COMMUNITY RECRUITMENT BY MONTH
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Follow-up and Timing Results 
 
 Community 

(n=337) 
Follow-up Recommendation 

• Within 6 Weeks 
• 3 Months 
• 6 Months 
• One Year 
• Cannot Be Graded* 
• Process Not Completed 

 
2 (0.6) 

10 (3.0) 
11 (3.3) 

261 (77.4) 
37 (11.0) 
16 (4.7) 

Average Process Time (min): 
(Registration, Imaging, Grading) 11.99 

 
*Subjects who had a “Cannot Be Graded” rating will be contacted in order to schedule another imaging 
session. 

Table 2 
 
Clinical Sites 
 
History 
The first clinical site was General Internal Medicine Clinic at UPMC Montefiore Hospital.  
Imaging began there on November 16, 2005.  This was the first site where a dedicated camera 
was located within the clinic.  The second site was the Center for Diabetes and Endocrinology, 
Falk Clinic at UPMC Presbyterian Hospital and imaging began there February 28, 2006.  A 
camera was also located within the clinic.  
 
Demographics 
 

 Falk Clinic 
(n=122) 

General Internal 
Medicine 
(n=194) 

Gender 
• Male 
• Female 

 
60 (49.2) 
62 (50.8) 

 
91 (46.9) 

103 (53.1) 
Mean Age (Years) 51 57 
Race 

• Caucasian 
• African American 
• Asian 
• Hispanic 
• Multi-Racial 
• Other/Unknown 

 
89 (73.0) 
28 (23.0) 

1 (0.8) 
3 (2.4) 
1 (0.8) 

0 

 
99 (51.0) 
86 (44.3) 

1 (0.6) 
0 
0 

8 (4.1) 
 

Diabetes 
• Type 1 
• Type 2 

 
44 (36.1) 
78 (63.9) 

 
14 (7.2) 

180 (92.8) 
Mean Duration of Diabetes 
(Years) 12.6 9.9 

Mean A1C Percentage 7.4 7.4 
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 Falk Clinic 
(n=122) 

General Internal 
Medicine 
(n=194) 

Last Eye Exam 
• Less than 1 Month 
• 1 – 3 Months 
• 3 – 6 Months 
• 6 – 12 Months 
• Greater than 12 Months 
• Never 
• Unknown 

 
3 (2.5) 
5 (4.1) 

19 (15.6) 
41 (33.6) 
51 (41.8) 

3 (2.5) 
0 

 
2 (1.0) 

18 (9.3) 
24 (12.4) 
58 (29.9) 
89 (45.9) 

2 (1.0) 
1 (0.5) 

 
Table 3 

Observations  
 
Once the location of the cameras was established, both in rooms where privacy and darkness 
was assured, no imaging problems were observed.  Occasionally, software/programming errors 
similar to those in the community setting occurred.  The challenge was with recruitment.    
 
Breakfast Meetings 
 
Retinal screening was introduced to the clinical staff at breakfast meetings.  General Internal 
medicine was held on February 3, 2005 and at Falk Clinic on March 3, 2006.  Both breakfasts 
were well attended by nurses and medical assistants.  Many questions were asked about 
procedure and retinopathy.  Staff was given the opportunity to visit the camera room and have 
their image taken.        
 
Interviews 
 
Interviews were conducted with the imagers in both clinics.   The pager system in General 
Internal Medicine seems to be working fine.  Sometimes the imager has to wait for patient to 
have blood work completed.  The camera room still needs some equipment e.g. lamp.  At Falk 
Clinic the patients are not remembering to stop at the camera room.   The staff also needs to 
remember to phone the imager to come to escort the patient to the camera room.     
 
Focus Group Consensus  

• Increase signage. 
• Question if physician needs to write order? 
• Patients often in hurry. 
• Staff/physicians forget to offer to patients. 
• Question staff handling consent forms? 
• Staff willing to help with study. 
• Physicians need more information. 

 
Suggestions 
 
During the observation period four interventions occurred.  The first were the breakfast meetings 
held in February, 2006.  In May of 2006 the clinics began to display a poster advertising fast, 
easy and no eye drops required eye screening for patients with diabetes.  The most dramatic 
improvements occurred in September, 2006 when focus groups were held at each clinic and the 
addition of a question asking if they were interested.  In General Internal Medicine it was a 
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question added to their electronic tablet that a patient is asked to complete on each visit.  At 
Falk Clinic that same question was added to the hard copy of the medical history form that the 
patient is asked to complete.   Their impact on recruitment is displayed in Figure 3. 
 
Recruitment Results 

 
Figure 3 

 
Follow-up and Timing Results 
 
 Falk Clinic 

(n=122) 
General Internal 

Medicine 
(n=200) 

Follow-up Recommendation 
• Within 6 Weeks 
• 3 Months 
• 6 Months 
• One Year 
• Cannot Be Graded* 

 
2 

10 
5 

94 
11 

 
2 
5 
8 

140 
41 

Average Process Time (min): 
(Registration, Imaging, 
Grading) 

18.10 11.84 

 
*Subjects who had a “Cannot Be Graded” rating will be contacted in order to schedule another imaging 
session. 

Table 4 
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Introduction 
 
Diabetic retinopathy is the leading cause of new cases of blindness in people age 20 to 74 years in this 
country. (1-5) A patient with diabetic retinopathy may not become symptomatic until late in their course 
of retinopathy.  Retinal laser treatment may stabilize visual acuity, but is less successful at improving or 
restoring vision that has been lost. (4)  Timely laser treatment could prevent vision loss in up to 65% of 
diabetic patients who have retinopathy.  It has also been estimated that only 77% of the 59 MDW 
enrolled diabetic population receives the annual recommended eye screening examinations.  The 
screening rate for the entire Air Force Medical Service, 66%, is even lower. (7)  It is tragic when someone 
loses vision due to lack of early detection of a treatable disorder.  It is essential to educate patients and the 
health care providers who are caring for diabetics about the importance of annual eye exams for diabetic 
retinopathy. (8) 
 
With the evolution of telemedicine, digital fundus images can be acquired in locations that are easily 
accessible for diabetic patients. (9-15)  Key components for improved diabetic eye care are ease of 
access to care and enhanced prevention strategies of vision loss.   
 
A comprehensive retinal screening program includes the continuation of retinal screening utilizing non-
mydriatic digital fundus cameras, and further development of an image reading center and educational 
activities.  A component of such is the establishment of a workable image collection process that 
enables timely and accurate reading of retinal images by a medically trained ophthalmologist. 
 
Objective 
 
Develop an image collection process that enables the accurate reading of retinal images by a medically 
trained ophthalmologist. 
 
Methods 
 
Wilford Hall Medical Center’s (WHMC) ophthalmologist, Stephen Waller MD, worked with the 
University of Pittsburgh to translate a pre-defined image collection process into a workable collection 
process for clinic(s) located in the San Antonio area and participating in the retinal imaging study.  
 
Results 
 
The processes used to transmit and store images to the WHMC reading center to date have been 
dictated by connectivity limitations.  Specifically, images are taken via the Topcon camera, stored on a 
dedicated CPU directly supporting the Topcon camera, and subsequently copied to a portable medium 
(e.g. CD, key drive, etc.). 
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The images stored on the portable medium are then transferred to another computer networked at 
WHMC for reading and permanent storage.  Upon transfer to the networked computer, the portable 
medium is securely stored. 
 
Similarly, images collected at Kelly Clinic are immediately stored to the local CPU supporting the 
Topcon camera, transferred to a CD and hand carried by the ophthalmology technician at the close of 
each work day.   
 
Each set of images is reviewed by the Dr. Waller that yields the respective follow-up for each patient.  
Potential follow-up includes:  
 

(1) Patient follow-up communicating no additional need to visit specialist and request for follow-
on appointment and retinal image within one year 

(2) Patient follow-up communicating request to visit specialist whereby visits are prioritized per 
retinal image findings.          

 
Discussion 
 
The image collection process is clearly cumbersome and can be improved and further automated via 
improved connectivity.  The expected solution for transmitting retinal images from remote clinic 
locations is to use the Joslin Vision Network/Comprehensive Diabetes Management Program.  The 
technical requirements for this implementation at WHMC and 37th Wing systems groups are presently 
being reviewed and facilitated by Mr. James Mason of AF SGR.  Upon completion of all IT 
requirements, JVN will be implemented fully permitting images to be transferred electronically via a 
network rather than a portable medium.  Additionally, the goal is to have all retinal images stored 
electronically on the WHMC PACS system.  This will allow the images to become part of the 
electronic patient record and be accessed readily by any provider that requires baseline images for 
review. 
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Introduction 
 
Diabetic retinopathy is the leading cause of new cases of blindness in people age 20 to 74 years in this 
country. (1-5) A patient with diabetic retinopathy may not become symptomatic until late in their course 
of retinopathy.  Retinal laser treatment may stabilize visual acuity, but is less successful at improving or 
restoring vision that has been lost. (4)  Timely laser treatment could prevent vision loss in up to 65% of 
diabetic patients who have retinopathy.  It has also been estimated that only 77% of the 59 MDW 
enrolled diabetic population receives the annual recommended eye screening examinations.  The 
screening rate for the entire Air Force Medical Service, 66%, is even lower. (7)  It is tragic when someone 
loses vision due to lack of early detection of a treatable disorder.  It is essential to educate patients and the 
health care providers who are caring for diabetics about the importance of annual eye exams for diabetic 
retinopathy. (8) 
 
With the evolution of telemedicine, digital fundus images can be acquired in locations that are easily 
accessible for diabetic patients. (9-15)  Key components for improved diabetic eye care are ease of 
access to care and enhanced prevention strategies of vision loss.   
 
A comprehensive retinal screening program includes the continuation of retinal screening utilizing non-
mydriatic digital fundus cameras, and further development of an image reading center and educational 
activities.  A component of such is the establishment of a comprehensive educational program for both 
the patient and provider(s) that assures an informed community with respect to the importance of 
monitoring patients having the potential for diabetic retinopathy. 
 
Objective 
 
Apply a two-tiered approach to have a more informed community with respect to the importance of 
monitoring patients at risk for diabetic retinopathy.  Educate providers, patients and the patients’ 
families as to the clinical relevance of diabetic screenings using multi-faceted medias.  
 
Methods 
 
Wilford Hall Medical Center’s (WHMC) ophthalmologist, Stephen Waller MD, worked with the 
UPMC and University of Pittsburgh, and participated with Joslin Diabetes Center to establish a 
comprehensive knowledge base and resource dissemination at WHMC Reading Center.  He 
coordinated via providing an infrastructure for provider education, as well as, patient education. 
 
Provider educational efforts were concentrated in spring and summer 2006 and continue locally via Dr. 
Waller serving as the lead educator.  Provider education focuses on information dissemination, as 
presented in Attachment A, Digital Retinal Imaging for Diabetics at WHMC,  and participation in 
clinical domain specific summits, as presented in Attachment B, Proto-Final Agenda for CDMP 
Summer Summit.   Processes are in place to maintain record of all supplemental materials presented at 
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various summits and newly published literature as deemed pertinent by Dr. Waller.  These materials 
can be found within a binder entitled, “Supplementary Materials” located within the WHMC Reading 
Center. 
 
Patient educational activities involve communicating with the patient at the time of their initial visit, as 
well as, providing ready access to informational hand-outs.  Specifically, the providers, both 
ophthalmologist and ophthalmic technician, educate the patient and their respective families on the 
importance of screening, as well as the following salient points: 
 

• Diabetes is the #1 cause of blindness in American adults of working age 
• Diabetic retinopathy is directly related to blood glucose 
• Hemoglobin A1c having a value of 7 or less is safe for the eyes and is the KEY to 

maintaining one’s site for a person at risk 
• Nearly every patient has the ability to maintain their A1c at a level of 7 or lower with the 

appropriate actions: 
o Being compliant with medicinal and pharmaceutical prescriptions 
o Losing weight as deemed necessary 
o Exercising 30 minutes daily, five times a week 

 
Additionally, each patient and his/her family can actively consult with the ophthalmologist to gain a 
better understanding of the retinal screening process, frequency, and diagnostic capacity.  Individuals 
can also use these discussion to learn more of other eye disease states, such as, glaucoma, macular 
degeneration,    

•   
 
Results 
 
The educational efforts, both provider and patient, have been successful in patient’s actively engaged 
and willing to participate in the retinal screening program at WHMC.   This improved access and 
screening has enabled the ophthalmologist to focus on patients with disease and defer a large majority 
of patients presenting with normal readings to the annual retinal screening program, thereby increasing 
efficiency for specialist physician in the military, as well as, permit for a larger through put that may 
ultimately screen patients otherwise not interested and potentially at an unknown risk of clinical eye 
disease.  
 
 
Discussion 
 
The educational activities are clearly in place at WHMC for both the provider(s) and patients and their 
respective families.  This has resulted in a well-informed community and improved access for patients 
at risk for eye disease.  Efforts will continue to facilitate the maintenance of such a training program 
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and assure continuity within WHMC in consideration of its fluid and dynamic environment and often 
ever-changing personnel due to normal business operations of the military. 
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Wilford Hall Medical Center
Develop America's Airmen Today ... for Tomorrow

Located on Lackland Air Force Base in San Antonio• Located on Lackland Air Force Base in San Antonio
• Lackland is home of all USAF Basic Training for 

entering enlisted personnel - nearly 40 000 per yearentering enlisted personnel - nearly 40,000 per year
• Hospital sees nearly 1M outpatients per year
• Formerly 1000 beds now substantially less in sameFormerly 1000 beds, now substantially less in same 

physical plant 
• Ophthalmology Departmentp gy p

• 5 residents graduate per year- largest DoD ophth residency
• Center of USAF refractive surgery

• Approximately 10,000 diabetics access Wilford Hall as 
primary health care facility (4000 enrolled)
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Diabetes Outreach Clinic (DOC)
Develop America's Airmen Today ... for Tomorrow

Begun late 2005 with Congressional funding and• Begun late 2005 with Congressional funding and 
partnership with Univ of Pittsburgh Med Center

• Mandate: “build a model diabetes program”Mandate: build a model diabetes program
• Endocrinologist, Nurse Practitioner, Dietitian, 

Nurse Educators, technicians,
• Ophthalmologist, two eye technicians
• Provides primary care and “one-stop shopping” p y p pp g

for diabetics, ages 18-65
• Patients with poor diabetes control enrolled

• Goal of demonstrating success in improved disease 
management and return on investment

• Currently 800+ ‘enrolled’ in DOC; goal is 3000
6

• Currently 800+ enrolled  in DOC; goal is 3000



Current Retinal Photo Equipment
Develop America's Airmen Today ... for Tomorrow

• Diabetes Outreach Clinic –
• Topcon TRC-NW6S system with Nikon D100 

digital camera
• Photo policy – initial and annual visit all patients

• Ophthalmology Department –
• Topcon TRC-NW50EX with both JVC KY-F70B 

for color and Megaplus Model 1.4i/ 10 bit 
camera for B+W

• Topcon TRC-50EX with less digital camera for 
B+W disc photos

• Two dedicated professional photographers

7
• Photo policy – only by exception 



Current DOC Photo Protocol
Develop America's Airmen Today ... for Tomorrow

• Recently completed double-masked trial of single 
undilated photo reading vs. complete dilated 
exam vs. computer reading (latter at Texas A&M)
200 bj t ll f DOC l ti• 200 subjects, all from DOC population

• Naïve imager, “young” population ages 18-63
• Approximately 15% of photos “not readable”
• All other photos read ‘disease’ / ‘no disease’
• Low rate of retinopathy – less than 5%
• Subjects with proliferative or ‘clinically significant’ j p y g

disease rescheduled per urgency into WHMC 
Retina Clinic 

8
• Am. Telemedicine Association poster next month



Objectives
Develop America's Airmen Today ... for Tomorrow

• Future of digital retinal photography at WHMC?
• continue validated single-photo system
• implement JVN system• implement JVN system
• compare the two for relative value

• DOC photo policy – increase access and 
improve HEDIS numbers for our enrolled 
population and entire hospital

• Ophthalmology Dept – focus on patients with Op t a o ogy ept ocus o pat e ts t
disease while deferring large majority of 
normals to photo screening

9

normals to photo screening



Objectives
Develop America's Airmen Today ... for Tomorrow

P t hi f JVN Wilf d H ll d• Partnership of JVN, Wilford Hall, and 
UPMC?
• Add imaging at 3 or more other bases -

WHMC as central reading centerg
• Uniform training and QA for imagers and 

reader(s)reader(s) 
• quality assurance relationship /  data-

sharing issuessharing issues
• Cost/benefit report / “sustainability” data 

10

for USAF leadership



Future studies
Develop America's Airmen Today ... for Tomorrow

Oth t di• Other studies:
• Costs of full exam vs photo screening for 

di b ti i hth l l d t tdiabetics in ophthalmology and optometry 
clinics in USAF facility
H ffi i t “ bb i t d f ll• How efficient can an “abbreviated full 
exam” be?

– Automated eye lane with elecronic 
record:  best corrected VA, freq 
d bli i t f t i k ti tdoubling perimetry for at risk patients, 
risk assessment for associated 
disease: glaucoma CVD cataracts

11

disease: glaucoma, CVD, cataracts



Questions?
Develop America's Airmen Today ... for Tomorrow
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Diabetes Outreach Clinic
Develop America's Airmen Today ... for Tomorrow

Questions and Comments

Stephen G WallerStephen G. Waller
Wilford Hall Med Center

San Antonio, Texas 78236
210-292-6585210 292 6585

stephen.waller.ctr@lackland.af.mil
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Proto-Final Agenda for CDMP Summer Summit, July 11-12, 

Joslin Diabetes Center 
 
Day one – Tuesday, July 11 
8:45-9:00 Breakfast and Networking 
9:15-9:30 Introductions all around 

 
9:30-10:00 Welcoming new members from Wilford Hall and asking them to talk about their 

practices and medical center and how they plan to use JVN/CDMP  
10:00-10:15 Bio Moment 

 
10:15-11:15 Demo of new JVN/CDMP application  
11:15-Noon CADS – Decision support for insulin dosing 
 
Lunch Break 
 
1:00-4:30 Research Group Breakout 
1:00-1:30 CDMP Demos – Q and A 
1:30-4:30  Working Groups: 
 

1:30-2:00 Medications: Presentation, DM or DM and other meds? Examples from 
organizations and recommendations for CDMP 

2:00-2:30 Mental Health – Framing the issues   
2:30-4:30  Nutrition: Speaker, Dr. Susan Oliverio - Interactive Nutrition and nutrition for 

self-management  
o Nutrition decision support tools 
o Obesity 
o Discussion 

4:30-5:00 Recap, announcements, break for the day, plans for group dinner this evening  
 
Day two – Wednesday, July 12 
 
9:00-10:30 Reports: 

9:00-9:30 VA - using CDMP and DME in the real world 
9:30-10:00 Digital camera and food study – Stephanie Fonda, Judy Phillips 
10:00-10:30 Pilot use of iMetrikus’ MetrikLink with patients  
10:45-11:30 Dale Vincent and mobile phone DM management 

 
Lunch Break 
  
1:00-1:30 AIR CDMP usability report 
1:30-2:30 Garry Welch – BayState Medical Center – Hispanic initiative and CHCs 
2:30-2:45 Bio moment 
2:45-4:30 Demo and discussion of the use of ultrasound to heal wounds – Celleration joins 

us to talk about this innovation   
4:30-4:45 CDMP - The next six months – Winter Summit, January 8-9th, Boston  
Adjourn 
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The Diabetes Telemonitoring (DiaTel) Study: Three-Month Results 
Stone RA, Macpherson DS, Rao RH, Sevick MA, Cheng C, Hough LJ, Obrosky DS, 

Franko CM, Anglin RA, DeRubertis FR 
October 13, 2006 

 
 
Objectives: The purpose of this study is to compare home telemonitoring-based case 
management (HT) to a less intense care-coordination (CC) intervention for veterans with 
diabetes and suboptimal glycemic control. 
 
Methods: The DiaTel Study is a randomized controlled trial of veterans receiving primary care 
at the VA Pittsburgh Healthcare System (VAPHS) between June 2004 and December 2005. 
Veterans prescribed at least one oral hypoglycemic agent or insulin during the previous 12 
months were identified by electronic medical record review. Consenting eligible veterans with a 
hemoglobin A1c (HbA1c) >= 7.5% were randomized to either HT (n=65) or CC (n=73). Both 
groups received baseline diabetes self-management education and monthly telephone calls 
regarding self-monitoring. Participants assigned to HT used the Viterion 100 TeleHealth Monitor 
to relay home blood glucose, blood pressure and weight measurements to a nurse practitioner 
at the VAPHS. The nurse practitioner assessed self-management, provided education, and 
used the real-time data in consultation with the study endocrinologist to titrate medications for 
optimal disease management. CC patients were telephoned monthly by a study nurse, who 
provided education but made referrals to the primary care provider for treatment. Effectiveness 
of the interventions was assessed at the three-month clinic visit in terms of changes in HbA1c, 
blood pressure, weight, cholesterol, and triglycerides. 
 
Results: Mean HbA1c, blood pressure, weight, cholesterol, and triglyceride measurements 
were similar in both study arms at baseline (p>0.42 for each). Among the 134 veterans who 
have been followed for at least three months, significantly larger decreases in HbA1c (1.70% vs. 
0.73%; p<0.001) and total cholesterol (27.85 vs. 14.14 mg/dl; p=0.01) were observed in the HT 
arm relative to CC. Non-significant changes in blood pressure, weight, LDL-cholesterol, and 
triglycerides favored the HT arm.  
 
Implications: The HT intervention was associated with significantly greater reductions in HbA1c 
and total cholesterol at three months. 
 
Impacts: A home telemonitoring device, in conjunction with nurse practitioner case 
management, is feasible and improves short-term measures of diabetes care. Further study is 
required to ascertain the sustainability of the observed improvement. 



Multiple Imputation of Right-Truncated Laboratory Data 
Cheng C, Stone RA, Obrosky DS, DeRubertis FR 

October 13, 2006 
 
Objectives: To impute baseline hemoglobin A1c (HbA1c) levels in a longitudinal study where 
some laboratory values are reported only as exceeding a cut-point. 
 
Methods: The Diabetes Telemonitoring Study compares home telemonitoring-based (HT) care 
management with less intense care coordination (CC) to help veterans with diabetes better 
manage their disease. The primary outcome, HbA1c, was measured for each of the 138 
enrolled subjects at baseline and 3 months. At baseline, finger-stick HbA1c was performed to 
ascertain study eligibility (≥7.5%); a separate laboratory HbA1c by venipuncture also was 
assessed. These finger-stick values are complete while lab values are missing for 10 veterans, 
including three CC veterans.  Seven HbA1c laboratory values were right-truncated at 11.5%, 
11.8% or 12.3%. Multiple imputation based on finger-stick values was done using the Imputation 
by Chained Equations algorithm in Stata. From a large number of imputations generated, we 
used the first 10 sets for which the imputed values for all seven truncated observations satisfied 
the corresponding range restrictions.  We compared the multiple imputation approach, complete 
case analysis and simple replacement methods (substituting truncation cut-points or finger-stick 
values) with respect to (i) the estimated slope of lab vs. finger-stick HbA1c values and (ii) the 
estimated mean HbA1c in the two treatment groups.                 
 
Results:  The regression coefficient for the finger-stick is 1.00 (s.e. 0.030), based on 10 
imputations. The corresponding coefficients are (0.99, 0.031) for complete case analysis; (0.91, 
0.028) substituting truncation points; and (0.97, 0.025) substituting finger-stick values. The 
estimated HbA1c means for the HT and CC groups were 9.60 (s.e. 0.20) and 9.44 (s.e. 0.16) 
based on 10 imputations; 9.35 (s.e. 0.15) and 9.31 (s.e. 0.17) for complete cases; 9.43 (s.e. 
0.16) and 9.51 (s.e. 0.18) substituting the truncation points and 9.43 (s.e. 0.16) and 9.56 (s.e. 
0.19) substituting the finger-stick values.                                              
 
Conclusions: Complete case analysis and simple substitutions produced downwardly- biased 
estimators.  Restricting multiple imputations to satisfy the truncation constraints yields unbiased 
estimates with variances that appropriately reflect uncertainty. 
 
Impact Statements: A standard imputation algorithm can be readily modified to accommodate 
truncated reporting of laboratory data.  
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ABSTRACT 
 
Objective.  The purpose of this randomized clinical trial was to compare Active Care 
Management (ACM) and home telemonitoring (HT) to a less-intensive Care Coordination (CC) 
intervention for veterans with type 2 diabetes and sub-optimal glycemic control. 
 
Research Design and Methods.  The Diabetes Telemonitoring (DiaTel) Study was a 
randomized controlled trial of veterans receiving primary care at the VA Pittsburgh Healthcare 
System (VAPHS) between June 2004 and December 2005. Veterans prescribed at least one 
oral hypoglycemic agent or insulin during the previous 12 months were identified by electronic 
medical record review. Consenting eligible veterans with a hemoglobin A1c (HbA1c) >7.5% 
were randomized to either ACM+HT (n=73) or CC (n=77). Both groups received baseline 
diabetes self-management education and monthly telephone calls regarding self-monitoring. 
Participants assigned to ACM+HT used the Viterion 100 TeleHealth Monitor to relay home 
blood glucose, blood pressure and weight measurements to a nurse practitioner at the VAPHS. 
The nurse practitioner assessed self-management, provided education, and used the real-time 
data in consultation with the study endocrinologist to titrate medications for optimal disease 
management. CC participants were telephoned monthly by a study nurse, who provided 
education but made referrals to the primary care provider for treatment. Effectiveness of the 
intervention was assessed at the 3 and 6 month clinic visits in terms of mean difference at 3 and 
6 months and differential change over time for HbA1c, blood pressure, lipids, and weight. 
Secondary outcomes included satisfaction with care, indices of resource utilization, quality of 
life, and factors associated with adherence to the diabetes regimen. In the ACM+HT arm we 
also examined process-oriented factors associated with the telemonitoring-based intervention, 
including frequency of capillary glucose self-monitoring by participants and frequencies of low 
and high capillary glucose readings. 
 
Results.  Mean HbA1c, blood pressure, cholesterol, triglyceride, and weight measurements 
were similar in both study arms at baseline (p>0.45 for each).  Significantly larger decreases in 
HbA1c were observed in the ACM+HT arm relative to CC at 3 months (1.65% vs. 0.75%) and 6 
months (1.72% vs. 0.81%; p<0.001 for each).  Non-significant changes in blood pressure, LDL-
cholesterol, and triglycerides favored the ACM+HT arm. Participants in the ACM+HT arm 
expressed significantly higher satisfaction with their diabetes care at 3 and 6 months relative to 
participants in the CC arm (p<0.01 for each).   Significant improvements in physical health-
related quality of life were experienced in the ACM+HT arm relative to CC at 3 months (p<0.05) 
but this difference was not sustained at 6 months.  No significant differences were observed in 
perceptions related to social support, reinforcing behaviors related to self-care, self-efficacy, 
outcome expectancies, and mental health-related quality of life. 
 
Conclusions. Compared to CC, the ACM+HT intervention was associated with a significant 
reduction in HbA1c at 3 and 6 months, with most of the benefit achieved by 3 months. The 
improved glycemic control appears to be due to the active medication management by a study-
specific provider, facilitated by the timely data transmission by the home telemonitoring device.  
This approach has the potential to improve short-term management of high-risk patients with 
poorly controlled diabetes, such as those with active infection or at increased risk for the latter. 
 



In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase I 
 

FY04.DeRubertis.02/12/2008  1  

INTRODUCTION 
 
 Within the Veterans Health Administration (VHA), diabetes ranks among the leading 
causes of morbidity and mortality. Between 500,000 and 730,000 veterans receive care for 
diabetes within the VHA each year, and diabetes accounts for about 25% of all pharmacy 
costs.1 2 3  According to local performance measures at the initiation of this study, 35% of 
veterans in the VA Pittsburgh Healthcare System (VAPHS) had HbA1c levels in excess of 8%, 
above the targets recommended by either the American Diabetes Association (ADA; 7.0%) or 
the VHA (8.0%) for adequate glycemic control. About 50% of local veterans with diabetes had 
blood pressure (BP) readings above the ADA target of 130/80; 22% had BP greater than 
140/90. Participant factors, such as non-adherence to an optimal regimen, and system factors, 
such as limited frequency and duration of contact with primary care providers (PCPs) and 
limited access to specialty care are recognized barriers to optimal glycemic, BP, and lipid 
control. Inadequate control, in turn, is associated with increased morbidity and mortality due to 
micro- and macrovascular disease.1 2  4 5 6    

 

 Home-based telemedicine is emerging as a tool for chronic disease management, 
because it enables access to specialty care from distant locations, provides automated 
education and feedback, and facilitates patient communication with providers.  Independent of 
our study, such a system has been adopted in the VA Healthcare System nationally to improve 
management of prevalent chronic diseases, including diabetes, for defined high-cost users of 
the system.   
 
 Home telehealth approaches that involve education, counseling, and/or transmission of 
clinical data uploaded from peripheral measurement devices (e.g. glucose meters, 
sphygmomanometers, and weight scales) may reduce barriers to self-management and improve 
outcomes in adults with type 2 diabetes.  A number of studies have evaluated the effectiveness 
of telehealth interventions, including three clinical investigations involving veterans with type 2 
diabetes.7 8 9 10One used telemonitoring for messaging and collection of participant data 
regarding symptoms and self-management,7 and a second involved bi-weekly automated calls 
that provided counseling, self-management guidance, and optional education messages; 8 9  

neither  involved peripheral uploads of clinical data.  A third reported two telemonitoring 
initiatives in two different diabetic veteran subpopulations, one in which veterans requiring 
aggressive wound management were instructed to send weekly photographs of their wounds to 
a care manager (who referred for further evaluation as needed), and the other in which 
telemonitoring was used for daily telemessaging, symptom monitoring, and weekly uploads of 
glucose results and vital signs (with referral as needed).10  These interventions resulted in 
reduced utilization;7 10 less depression and bed days due to illness; greater self-efficacy, 
satisfaction with care, and self-management effort; and better HbA1c levels.8 9  None of these 
studies targeted veterans with poor glycemic control and none involved real-time nurse 
practitioner adjustment of the veterans’ medication regimens.  
 
 The DiaTel Study was a two–phase, randomized clinical trial to evaluate telemonitoring 
paired with real-time medication management for veterans with poor glycemic control.  The goal 
of Phase I was to evaluate the short-term effectiveness of the intervention. The goal of Phase II 
was to examine the nature of contact required to sustain effectiveness of the intervention over 
time.  We report Phase I here; Phase II will be reported separately. 
 In Phase I, we evaluated a 6-month Active Care Management intervention for veterans 
with poor glycemic control that included home telemonitoring (ACM+HT) combined with 
intensive medication management by a Certified Registered Nurse Practitioner (CRNP).  The 
intervention was compared to a lower intensity Care Coordination (CC) intervention, which 
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consisted of monthly telephone contact with a study registered nurse.  We examined the 
following hypothesis:   
 
 Compared to CC, ACM+HT participants will experience greater improvements in HbA1c, 
BP, lipids (total cholesterol, HDL, LDL, and triglycerides) and weight.  We defined improvement 
in terms of mean differences at 3 and 6 months as well as differential change over time.  In 
addition, we examined change over time within each treatment arm separately. 
 
 We conducted secondary analyses to examine differences between ACM+HT and CC 
with regard to satisfaction with care, quality of life, and behavioral factors associated with 
adherence to the diabetes self-management regimen. We described changes in medication 
management in both treatment arms over the course of the intervention. For participants 
randomized to the ACM+HT intervention, we described process-oriented factors such as the 
frequency of capillary glucose self-monitoring using home glucose meters and the frequencies 
of unacceptably low and high capillary glucose readings as defined by the Viterion device.  
 
RESEARCH DESIGN AND METHODS 
 
 Design.  The DiaTel Study was a randomized clinical trial of veterans with type 2 
diabetes who were enrolled to receive primary care at VAPHS. The Primary Care Division of 
VAPHS is based at three main VA campuses, within the city limits of Pittsburgh, Pennsylvania, 
and at five community-based outpatient clinics located in suburban or rural areas.  The study 
was reviewed and approved by the Institutional Review Board of the VAPHS.  All participants 
provided signed informed consent. 
 
 Sample.  The sampling frame was developed under a separate VA-approved protocol, 
and the process is summarized in Figure 1.  Using the VA electronic medical and pharmacy 
records, the sampling frame was assembled using the following criteria: veterans who (1) had at 
least one outpatient visit in a primary care clinic between June 1, 2004 and December 31, 2005, 
(2) received ongoing pharmacologic treatment for diabetes for 12 or more months prior to the 
index visit, and (3) had a most recent HbA1c of > 8.0%.  Veterans were excluded if they had 
been referred to the VAPHS Diabetes Clinic, had a life expectancy of less than 5 months, were 
80 years of age or older, were participating in another study, resided in an institutional setting 
(e.g. a nursing home, personal care home, or prison), or had home telephone equipment that 
was incompatible with the Viterion device, which required a land-based, analog telephone line.  
A total of 1104 potentially eligible veterans were identified. 
 
 PCP’s screened 1098 potentially eligible veterans for appropriateness for this study, of 
whom 1055 were sent a letter inviting them to participate in the trial (Figure 2).  Veterans who 
did not respond to this letter were contacted by clinic staff to solicit their participation and obtain 
informed consent.   Eligibility was verified by a point-of-care capillary HbA1c using the DCA 
2000.  Participants were randomized to either ACM+HT or CC.  Randomization was stratified by 
quartile of capillary HbA1c within each site, and blocked on time to insure balance over time.  
 
 Interventions 
 Active Care Management with Home Telemonitoring (ACM+HT).  Participants 
randomized to ACM+HT received a 6-month diabetes management support intervention using 
the Viterion 100 Monitor home telemonitoring device.  The Viterion is a home-based technology 
that permits (1) continuous home messaging, with participant reminders and education; (2) 
ongoing monitoring at home of blood glucose, BP, and weight; and (3) daily transmission of 
these data via a secure network to the study providers.11   Participants were instructed to upload 
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glucose, BP, and weight readings from Viterion-compatible peripheral devices and transmit 
readings to the study CRNP on a daily basis.  Participants were provided enough glucose strips 
to perform 3 capillary glucose tests each day during the intervention period.  The CRNP 
reviewed glucose, BP, and weight, as well risk stratification reports generated by the Viterion.  
The CRNP provided telephone follow-up within 24 hours for participants generating “high risk” 
reports Monday through Friday, and telephone follow-up within 72 hours for participants 
generating “high risk” reports on a Friday afternoon through Monday morning.  A “high risk”  
report was defined as one or more of the following: (1) blood glucose value consistently greater 
than 300 mg/dl for 72 hours; (2) blood glucose value of less than 50 mg/dl [note: participants 
were instructed at enrollment to seek emergency medical attention following single episodes of 
severe symptomatic hypoglycemia, repeated episodes of symptomatic hypoglycemia in a 24 
hour period, and/or the need for third-party assistance to manage the hypoglycemic episode]; 
(3) blood pressure greater than 180 mmHg systolic and/or 100 mmHg diastolic for 72 hours; (4) 
blood pressure less than 90 mmHg systolic and 60 mmHg diastolic within a 24 – 48 hour period 
[note: participants were instructed at enrollment in the study to seek emergency medical 
attention for episodes of potential severe postural hypotension as reflected by postural syncope 
or dizziness upon rising.]. Medication adjustments were made using a standardized algorithm, 
under the supervision of the study Endocrinologist.   
 
 The CRNP also made monthly calls to each participant in the ACM+HT group to provide 
direct self-management counseling tailored to specific issues for individual participants..  In 
addition to the glucose and BP data provided to the CRNP, participant responses to Viterion 
educational messages informed the CRNP about the adequacy of the participant’s self-
management knowledge; this information provided the basis for educational support delivered 
with monthly telephone contacts. 
 
 Care Coordination (CC).  Participants randomized to CC received 6 months of monthly 
monitoring contacts from a certified diabetes educator study nurse who inquired about general 
health conditions, status of diabetes, BP, weight control, and compliance with the prescribed 
diabetic regimen. Participants reporting any issues regarding their general health or diabetes 
were directed to contact their PCP. The PCP was also notified of the problem electronically by 
the study nurse via the VA Computerized Patients Record System (CPRS). CC participants also 
were provided enough glucose strips to perform 3 capillary glucose tests each day during the 
intervention period. The study nurse answered general questions about diabetes, diet, exercise, 
and medications during the monthly telephone call.  Participants also were permitted to initiate 
contact with the study nurse to discuss any questions or concerns they had related to their 
diabetes management.   CC represents more frequent patient contact than the current standard 
of usual primary care at VAPHS, and controlled for the alternative explanation that 
improvements experienced by the ACM+HT group were due solely to the extra attention they 
received.   
 
 Measures.  Measurement visits were made at baseline, 3 and 6 months.  Participants 
presented to the VAPHS for measurement of weight, BP, HbA1c and a fasting lipid panel, after 
which breakfast was provided.  After completion of the measurement visit, participants were 
provided cafeteria coupons for breakfast.  After breakfast, the additional measures were 
obtained including veterans’ perceptions of health-related quality of life, satisfaction with care, 
and factors influencing adherence to the diabetes regimen. 
 
 Veterans’ perceptions:  Health-related quality of life was assessed using two measures.  
The Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12) measures a variety of 
domains, including physical functioning, physical role functioning, bodily pain, general health, 
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vitality, social functioning, emotional role functioning, and mental health.  The SF-12 yields a 
physical component score (PCS) subscale score and a mental component score (MCS) 
subscale score, with a higher scores indicative of better health-related quality of life.12 13  The 
Problem Areas in Diabetes (PAID) questionnaire contains 20 questions that measure a range of 
emotional states reported by individuals with diabetes. PAID scores range from 0 to 100, with 
higher scores indicating greater emotional distress.14 15    
 
 Participant satisfaction with care.  Participant satisfaction with care was assessed with 
the Diabetes Treatment Satisfaction Questionnaire (DTSQ) and the change version of the 
DTSC (DTSQc). Both are 8-item instruments developed specifically to address the satisfaction 
of  patients with their care, including satisfaction with treatment, blood glucose control, 
convenience of care, flexibility, personal understanding of the regimen, recommendation of  
treatment to others, and likelihood of continuing with current care. The DTSQ is a status 
questionnaire administered at baseline and 3 months. DTSQc was administered at 6 months.16 
17 18 
 
 Factors influencing adherence to the diabetes regimen. The Multidimensional Diabetes 
Questionnaire (MDQ), which is theoretically linked to a social learning perspective of diabetes, 
was designed to provide a comprehensive assessment of diabetes-related cognitive and social 
factors that influence adherence to the diabetes regimen and other self-care behaviors. The 
MDQ includes 41 items grouped into 3 sections: (1) perceptions related to diabetes and related 
social support, (2) positive and misguided reinforcing behaviors related to self-care activities, 
and (3) self-efficacy and outcome expectancies.19   
 
 Other data.  General health and sociodemographic information including race, gender, 
education, and selected comorbidities were obtained from participant interview and abstracted 
from the VA local clinical database (VistA) using the graphical interface CPRS. The VistA 
database, including physician notes and pharmacy records, was abstracted to ascertain the 
baseline medication regimen (dose), and changes in the regimen (dose and date) for oral 
hypoglycemic agents, insulin, antihypertensive medications, and lipid-lowering medications. 
Blood glucose, BP, lipids, and weight were transmitted approximately daily to the CRNP by 
participants in the ACM+HT arm of the study.  Indices of health resource utilization at the 
VAPHS (outpatient visits emergency room visits, and hospitalizations) were obtained from the 
VistA database.  Self-reported utilization at non-VA facilities was ascertained via participant 
interviews at 3 and 6 months.   
 
  Blood glucose measurements transmitted using the Viterion device.  In ACM+HT 
participants only, the capillary glucose, BP and cholesterol data transmitted to the CRNP via the 
telemonitoring device were obtained from Viterion.  We summarized the frequencies of 
transmitted results as well as results that did not meet specified target levels that were set by 
the Viterion system to trigger alerts to providers. 
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STATISTICAL METHODS 
 
 General approach.  We used an intent-to-treat approach to analyze the data from this 
clinical trial.  All participants were included to the extent possible.  One feature of the data that 
mandated special methods was the reporting of a small number of HbA1c values as being 
greater than an arbitrary cutpoint (i.e., >11.5%, >11.8% or >12.3%).  Because deleting these 
right-truncated values or substituting the cutpoints would introduce bias, we used a modified 
multiple imputation approach in this analysis.  Multiple imputation also allowed us to include 
participants with a small amount of missing data for other variables, and provided appropriate 
variance estimates and valid tests. 
 
 This study was designed to detect a 1% difference in HbA1c with 80% power using a 
0.05-level 2-sided test.  The primary outcomes were specified a priori, and no adjustments were 
made for multiple comparisons. P-values < 0.05 were considered to be statistically significant 
throughout. 
 
 Multiple imputation.  To account for right-truncated or missing HbA1c values at 
baseline, 3- and 6 months, we used multiple imputation with a chained equations algorithm20 as 
implemented in Stata SE 9.2.21  The algorithm cycles through a set of predictive equations for a 
vector of variables X = (X1, X2,…, Xk).  For the t-+1st imputation of missing X1: draw X1 

t+1 from 
P(X1 | X2

t, X3
t,…, Xk

t), and repeat the comparable step for the remaining missing variables.  
These steps are repeated until convergence.  The MICE algorithm assumes that data are 
missing at random (MAR), i.e. the probability that an observation is missing does not depend on 
the true value.  Based on the complete cases, an imputed value for a missing baseline HbA1c 
was obtained by adding noise to the predicted value from a simple linear regression model with 
the capillary HbA1c as the predictor. Missing HbA1c values at 3 and 6 months were imputed 
from the other HbA1c values and treatment arm.  This approach was modified to impute the 
right-truncated HbA1c values:  100 imputations were generated assuming MAR, and only 
imputed data sets that satisfied all of the right-truncation constraints (e.g. that the imputed value 
>12.3% when the observed was reported as >12.3%) were retained. 
 

Once the M imputed datasets were obtained, each was analyzed separately using the 
appropriate statistical methods (i.e. linear regression).  The M estimated regression coefficients 
were averaged to obtain an overall estimate of each parameter in the model, and the 
corresponding variances from these separate analyses were combined using Rubin’s rules 
(1987), i.e. the total variance = W + B * ( 1 + 1/M ), where W is the average within-imputation 
variance and B is the between-imputation variance. All statistical tests involving outcome 
variables with missing data are based on the multiply imputed data. 

 
 Baseline comparisons. Descriptive statistics are presented using the mean of the M 
imputations for each missing data point. Chi-squared statistics were used to compare ACM+HT 
and CC participants at baseline.    
 
 Between treatment arm comparisons at each timepoint.  Mean HbA1c values were 
compared for the ACM+HT and CC arms at the baseline, 3 and 6 month timepoints.  Linear 
regression was used to obtain the multiple-imputation version of a t-test by regressing the 
outcome on a dummy variable for treatment arm.  The same approach was taken for other 
continuous variables, with t-tests used when multiple imputation was not required.  Data values 
were also shown in dotplots, with mean values connected over time. The proportions of 
participants in each treatment arm who reached identified target values at each timepoint were 
compared using Chi-squared tests. 
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 Between treatment arm changes over time (differential changes from baseline). 
For each continuous outcome, difference scores were computed between each pair of time 
points (baseline - 3 months, baseline - 6 months, and 3 months – 6 months).  The 
corresponding difference scores were compared for the ACM+HT and CC arms (diffACM-diffCC), 
again using linear regression if necessary to accommodate multiple imputation (regressing the 
difference score on a dummy variable for treatment arm) or a t-test. 
 
 Within treatment arm changes over time.  Each difference score (baseline – 3 
months, baseline - 6 months, and 3 months – 6 months) within each treatment group was 
compared to zero using linear regression including only an intercept, or a t-test, as appropriate. 
 
 Analysis of indices of resource utilization.  We summarized the number of outpatient 
visits, emergency room visits, and hospitalizations at VAPHS by intervention arm. Non-VA 
utilization summarized as well. Treatment arms were compared using Chi-squared tests. 
 
 Analysis of medication data. We summarized the proportions of participants who 
started or stopped taking insulin over the study period. For participants on insulin, we calculated 
the total daily units of insulin from all sources at baseline and 6 months, compared the two 
treatment arms at baseline and 6 months, and evaluated change between baseline and 6 
months using t-tests.  We also modeled the association between baseline and 6 month daily 
insulin doses using linear regression. 
 
 Antihypertensive and lipid-lowering medications were summarized by treatment arm in 
terms of the number of medication changes over the 6-month study period (i.e. new medications 
or dose changes for existing medications); treatment arms were compared using Chi-squared 
tests. The mean number of medication changes in each treatment arm by 6 months was 
compared using a t-test. 
 
 Analysis of blood glucose measurements transmitted by the Viterion device.  
Based on incomplete preliminary data for 64 participants in the ACM+HT arm, we summarized 
the number who transmitted data at all and the average number of glucose checks registered on 
their glucose meters per day.  We summarized the numbers of participants with glucose 
measurements < 50 mg/dL and >170 mg/dL during the first and last 30 days on study, and 
compared proportions using Chi-squared tests.  We also modeled the HbA1c at 6 months as a 
function of the baseline HbA1c and the average frequency capillary glucose checks per day, 
using linear regression. 
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RESULTS 
 
 Recruitment and follow-up. Of the 1098 veterans in the initial sampling frame, 1,055 
were deemed appropriate for the study and were sent letters inviting their participation (Table 
1); up to three mailings were sent to non-responders.  Of the 658 (62.4%) who responded, 381 
(57.9%) agreed to be contacted to discuss the study.  Of those 367 who completed a telephone 
screen, 226 (61.6%) thought that they would meet remaining eligibility criteria that could not be 
ascertained prior to signing informed consent, and agreed to participate.  Of these, 211 (93.4%) 
presented to the VAPHS for signed informed consent, additional screening, and baseline 
measurement.  The 150 consenting veterans who had a capillary HbA1c > 7.5% at the baseline 
assessment were enrolled in the study and randomized, with 73 veterans allocated to ACM+HT 
and 77 allocated to CC. Of the 150 randomized participants, 3ACM+HT and 2 CC participants 
were excluded subsequently because they were found to have exclusion criteria at baseline, 
and 2 CC participants withdrew prior to attending the education session.  Another 6 ACM+HT 
participants withdrew after the initial education session.   
 
 The number of participants completing the interviews at baseline, 3 months, and 6 
months is summarized by treatment arm in Table 2.  All participants completed the baseline 
assessment, 4 CC and 6 ACM+HT participants missed the 3-month assessment and 7 CC and 
8 ACM+HT participants (including 1 death) missed the 6-month assessment. The numbers of 
truncated or missing HbA1c values also are summarized in Table 2.  A total of 8 HbA1c values 
in the ACM+HT arm and 9 HbA1c values in the CC arm were missing without concomitant point-
of-care capillary values. 
 
 Baseline characteristics.  The baseline characteristics for the remaining 73 CC 
participants and 64 ACM+HT participants are summarized in Table 3.  About one-third of the 
participants in both treatment arms were aged 65 or older; the vast majority was male and non-
Hispanic white.  The predominant comorbidities were coronary artery disease and congestive 
heart failure.  There were no significant differences by treatment arm for any of the 
characteristics shown in Table 3.  
 
 The types of medications at baseline, 3 and 6 months are summarized in Table 4.  The 
vast majority of participants in both arms was taking oral hypoglycemic agents, antihypertensive 
medications, and lipid lowering medications at all three time points, and more than 50% of 
participants were taking insulin. There were no significant differences by treatment arm in the 
proportion of participants taking each of these types of medications at any timepoint (p>0.14 for 
each).  
 
 Impact of the intervention on the primary outcomes.  Mean comparisons at each 
timepoint are summarized for the CC and ACM+HT treatment arms in Table 5. The p-values 
test the differences between treatment arms at each timepoint. None of these variables differed 
by treatment arm at baseline (p>0.45 for each).   Compared to CC, HbA1c was significantly 
lower in the ACM+HT arm at both 3 and 6 months (0.75% and 0.74% lower, respectively; 
p<0.001 for each).  The 11 mg/dL difference in cholesterol at 3 and 6 months was not 
statistically significant overall; this result was sensitive to the presence of an extremely high 
value (about 400 mg/dl) in the ACM+HT arm and did achieve statistical significance when this 
point was dropped.  None of the other primary outcomes in Table 5 differed significantly by 
treatment arm at either 3 or 6 months; except for HDL cholesterol and weight, these change 
scores favored the intervention arm. 
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 The distributions of these primary outcomes are shown graphically in Figure 3, with 
HbA1c shown in the first panel.  Although mean HbA1c is similar for both arms at baseline, the 
mean HbA1c for the ACM+HT arm (solid line) is about 0.75% lower than the corresponding 
value for the CC arm (dotted line) at both 3 and 6 months.  The figure also shows the 
distribution of HbA1c values at or below 7%.  At 3 months, 4 participants in the CC arm (5.5%) 
and 11 participants in the ACM+HT arm (17.2%) achieved a HbA1c of 7% or less (p=0.03).  At 6 
months, 4 participants in the CC arm (5.5%) and 15 participants in the ACM+HT arm (23.4%) 
achieved a HbA1c of 7% or less (p<0.01). 
 
 The second panel of Figure 3 shows the distributions of systolic BP over time.  At 
baseline, 26.0% of CC and 28.1% of ACM+-HT participants had systolic BP readings <130 
mmHg.  These proportions increased to 39.7% and 45.3%, respectively, at 3 months and 46.6% 
and 46.9%, respectively, at 6 months (p>0.50 at each time point).  A majority of participants in 
both treatment arms met the diastolic BP target of <80mmHg at baseline (57.5% of CC 
participants and 60.9% of ACM+HT participants (Figure 3, third panel).  These proportions 
increased to 63.0% and 67.2%, respectively, at 3 months and 72.6% and 78.1%, respectively, 
at 6 months (p>0.64 at each time point). 
 
 The lower left panel of Figure 3 shows the LDL cholesterol distribution over time.  A 
majority of participants in both treatment arms met the LDL cholesterol target of <100 mg/dl at 
baseline (52.2% of CC participants and 52.5% of ACM+HT participants (p=0.97). These 
proportions increased to 63.8% and 72.9%, respectively, at 3 months (p=0.27).  At 6 months, 
significantly more ACM+HT participants (79.7%) than CC participants (59.4%) met the LDL 
cholesterol target (p=0.014). 
 
 The last panel in Figure 3 shows the triglyceride distributions over time.  At baseline, 
58.9% of CC participants and 51.6% of ACM+HT participants met the triglyceride target of 
<150mg/dl. Triglyceride levels improved over time in the HT arm but not in the CC arm: at 3 
months, 53.4% of CC participants and 65.6% of ACM+HT participants met this target; the 
corresponding proportions at 6 months were 57.5% and 62.5%. However, none of these 
differences was statistically significant (p>0.14 for each). 
 
 Between treatment arm changes in primary outcomes over time (differential 
changes over time). Significantly greater decreases in HbA1c were observed in the ACM+HT 
arm relative to CC at 3 months (1.65% vs. 0.75%) and 6 months (1.72% vs. 0.81%), 
corresponding to differential drops of 0.91% at both time points (p<0.001 for each; Table 6). The 
differential drop in total cholesterol of 12.7 mg/dL between baseline and 3 months was of 
borderline statistical significance (p=0.07); however, the drop became 10.6 mg/dL when the 
outlier was excluded (p=0.12). None of the other change scores in Table 6 differed by treatment 
arm between baseline and 3 months or baseline and 6 months.  This study provides no 
evidence of differential change in any of these outcomes between 3 and 6 months (p>0.25 for 
each). 
 
 Within treatment arm changes in primary outcomes over time.  HbA1c, BP, 
cholesterol, and LDL-cholesterol all improved significantly within both treatment arms at 3 
months and 6 months, relative to baseline (Table 7).  Triglycerides declined significantly only in 
the ACM+HT arm. HDL also declined significantly in both treatment arms at the 3 and 6 month 
time points relative to baseline.  Participants in the ACM+HT arm gained an average of 4 
pounds between 3 and 6 months (p=0.01). None of the other within group changes between 
these time points was statistically significant. 
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 Impact of the intervention on the secondary outcomes.  The distributions of the 
secondary outcomes are summarized for the CC and ACM+HT treatment arms at baseline, 3 
and 6 months in Table 8. The only statistically significant differences were that the PCS 
subscale of the SF-12 favored the CC arm at baseline and 6 months (p=0.02 for each); 
satisfaction with care (DTSQ) was 3.0 points higher in the ACM+HT arm at 3 months and 3.3 
points higher at 6 months (p<=0.01 for each). Borderline significant differences in the MDQ 
outcome expectancies subscale score at baseline and 6 months suggested that ACM+HT 
participants had somewhat greater belief that adherence to the diabetes regimen would be of 
benefit to them.  None of the other secondary outcomes in Table 8 differed significantly by 
treatment arm at any time point. 
 
 Between treatment arm changes in secondary outcomes over time (differential 
changes from baseline) are summarized in Table 9. Significantly larger improvements in 
treatment satisfaction (DTSQ) were observed in the ACM+HT arm relative to CC at 3 months 
(6.66 vs. 3.27) and 6 months (7.61 vs. 3.98; p=0.01 for each).  ACM+HT participants also 
experienced greater improvements in the PCS subscale of the SF-12 relative to CC at 3 months 
(1.68 vs. -1.63; p=0.03), but this difference was not sustained at 6 months.  None of the other 
change scores in Table 9 differed by treatment arm.  
 
 Within treatment arm changes in secondary outcomes over time.  Within each 
treatment arm, participants improved significantly at both 3 and 6 months relative to baseline on 
the PAID, DTSQ, and MDQ self-efficacy score (Table 10). Significant improvements also were 
observed in both treatment arms on the MDQ interference score at 3 months and the MDQ 
severity score at 6 months, and within the ACM+HT arm for the MDQ severity score at 3 
months.  Except for improvement in the PCS subscale of the SF-12 in the CC arm, none of the 
within group changes between 3 and 6 months was statistically significant. 
 
 Indices of resource use. (To be completed and submitted as an addendum to the 
report) 
 
 Insulin dosage adjustment.  At baseline, 40 of the CC participants and 39 of the 
ACM+HT participants were on insulin (Figure 5).  Six months later, 1 of the CC participants 
stopped taking insulin while 3 started on insulin, and 1 of the ACM+HT participants stopped 
taking insulin while 5 started on insulin. The distribution of average daily insulin dose at 
baseline, 3 and 6 months is shown in Figure 6 for all participants who were taking insulin during 
the study period.  Although mean dose is similar for both arms at baseline, the mean daily dose 
for the ACM+HT arm (solid line) is about 17.8 IUs higher than the corresponding value for the 
CC arm (dotted line) at both 3 and 6 months (p=0.02 and p=0.048, respectively; Table 11).  For 
all participants ever on insulin, the baseline dose is plotted versus the dose at 6 months in 
Figure 7.  The largest dose increases occurred in the ACM+HT arm, as denoted by the data 
points in the upper left corner of this graph. 
 
 Other medications. By 6 months, ACM+HT participants had an average of 1.81 
medication changes (either medication or dose) involving oral hypoglycemic agents while CC 
participants had 1.77 (p=0.91, Table 12). By 6 months, ACM+HT participants had an average of 
3.14 changes of antihypertensive medications while CC participants had significantly fewer 
(1.94 on averge, p=0.02); ACM+HT participants had an average of 1.38 changes of lipid-
lowering medications, compared to 1.14 in the CC arm (p=0.29). Although the average number 
of medication changes for oral hypoglycemic and lipid-lowering medications did not differ 
significantly by treatment arm, relatively more ACM+HT than CC participants had at least one 
medication change for each of these classes of medications. 
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 Compliance with Viterion.  Based on preliminary data with incomplete follow-up on 
some ACM+HT participants, five ACM+HT participants never transmitted any data after the 
initial training class.  Another 8 participants transmitted less than once per day, on average.   
 
 Capillary blood glucose checks using the glucose meter.  About 80% of ACM+HT 
participants performed capillary glucose measurements between once and four times per day, 
on average.  A non-significant inverse association was observed between HbA1c at 6 months 
and average daily frequency of capillary glucose checks using the glucose meter (r=-0.18, 
p=0.16), i.e. participants who monitored their blood glucose more frequently showed some 
tendency to have better glucose control. 
 
 Frequencies of low and high capillary glucose measurements in the ACM+HT arm: 
We compared the average percentages of blood glucose measurements <50 mg/dl (and >170 
mg/dl) across participants during the first 30 days and the last 30 days of the study.  
Hypoglycemia was rare:  on average 0.7% of a participant’s transmitted glucose measurements 
were <50 mg/dl during the first 30 days and 1.2% were <50 mg/dl during the last 30 days 
(p=0.26 based on a paired t-test).  These low measurements were concentrated in 23 
participants (39%); within this subgroup, the average percentage of low measurements was 
1.8% in the first 30 days and 3.0% in the last 30 days (p=0.27).  Hyperglycemia was more 
common, particularly in the first 30 days, with an average of 50.7% of transmitted glucose 
measurements being >170 mg/dl compared to 36.7% in the last 30 days (p<0.001).  All 59 
ACM+HT participants who transmitted glucose data had at least one transmitted glucose 
measurement >170 mg/dl during this time period. 
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DISCUSSION 
 
 This study was designed to detect a 1% difference in HbA1c, a decline that has been 
associated with corresponding significant reduction in micro- and macrovascular complications 
in those with type 2 diabetes.22 23 We observed a significantly greater reduction from baseline of 
0.9% in HbA1c at 3 and 6 months in the ACM+HT arm compared to the CC arm.  This 
improvement was accompanied by a slightly higher percentage of participants who started 
insulin during the study period in the ACM+HT arm, and a significantly higher average increase 
in the daily insulin dose of 17.8 IU in the ACM+HT arm compared to the CC arm. Most of 
improvement attributable to the intervention had occurred by 3 months, with very little change 
between 3 and 6 months.   
 
 The weight gain observed in ACM+HT participants is consistent with the results from 
several studies which have found that intensification of hypoglycemic medication management, 
and in particular higher doses of insulin, to be accompanied by a significant weight gain in those 
with type 1 and type 2 diabetes.24 25 26 27 28 29 30  Weight gain may place patients at increased 
risk of macrovascular complications.  However, Larger suggests that most of the weight gain 
experienced after insulin initiation is a “catch-up” weight regain, and that there is no evidence 
that weight gain is associated with deterioration in the lipid profile, arterial hypertension, or an 
excess risk of cardiovascular events.31 Indeed, in DiaTel we observed non-significant changes 
in blood pressure, LDL-cholesterol, and triglycerides favoring the ACM+HT arm.    
 

Patient satisfaction is widely considered to be an indicator of quality of care, 32 33  and 
has been shown to be associated with better adherence to the diabetes self-management 
regimen.34  Telemedicine has been advocated as a mode of health care delivery because of its 
potential to minimize inequalities and improve access to care. While most telemedicine 
interventions appear to be acceptable to patients, evaluation of patient satisfaction tends to 
focus on the technological aspects of the intervention.35   With DiaTel we evaluated the extent to 
which a telemedicine-based intervention improves overall satisfaction with their diabetes care, 
and found that participants in the ACM+HT arm expressed greater satisfaction at both 3 and 6 
months. 

 
 Participants randomized to ACM+HT reported greater physical health-related quality life 
at 3 months than CC participants, but this difference was not sustained at 6 months. 
Additionally, the ACM+HT intervention did not influence mental health-related quality of life, 
emotional distress related to diabetes, or behavioral factors shown to influence self-
management.  Such findings should not be surprising given that the ACM+HT intervention 
focused on medication management, rather than more general lifestyle management that would 
involve attention to behavioral predictors and consequences of diabetes self-management.     
 
 Indices of resource use.  (To be completed and submitted as an addendum to the 
report)  
 

Implications for practice.  The ACM+HT intervention offers a number of benefits over 
the usual clinical care provided to patients with type 2 diabetes.  ACM+HT permits the clinician 
to address glycemic problems as they occur.  In usual practice, many diabetic patients are 
scheduled for routine evaluation every 1 to 6 months, at which time clinicians titrate medications 
to address glycemia during the prior interval. The clinician must assume that factors influencing 
previous glycemia are static, and must rely on the patient to contact them if additional changes 
are required before their next scheduled visit. Such an approach requires the patient to perform, 
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correctly interpret, and communicate capillary glucose results to their clinician, a process that 
presumes a degree of knowledge, ability, and motivation that does not pertain to all patients.  

 
The clinician also often must base medication titration on incomplete information.  When 

patients are unwilling to perform daily capillary glucose checks and/or maintain a glucose log, 
clinicians must rely on self-reported periodic glycemia fluctuations or HbA1c results to titrate 
medications.  HbA1c values provide a weighted average of serum glucose readings over a 2-3 
month period of time but reveal little about within-day variation. While we identified no studies 
evaluating bias regarding self-reported glycemia, there are clearly patients who over-estimate 
adherence to other self-management behaviors (i.e. patients may over-state the frequency with 
which they perform glucose checks and/or may minimize glycemic problems).36 37 38   
Telemonitoring enables the clinician to titrate medications in response to capillary glucose 
results uploaded directly from the glucometer, and to monitor these levels closely.  

 
Finally, when adjustments are made in medications, clinicians assume that patients will 

adhere to the new regimen.  However, a recent meta-analysis found that only 36-61% of 
patients adhere to their oral diabetes medications and only 63-73% adhere to insulin as 
prescribed.39 Frequent change in the medication regimen is a factor in lack of adherence.40 41 42   
Telemonitoring facilitates a timely evaluation of the response of patients to a change in their 
medication regimen, and quickly documents a suboptimal response. 

 
About 80% of ACM+HT participants performed capillary glucose measurements between 

once and four times per day, on average, during the study period.  While comparable data from 
the CC participants are not available, National Health and Nutrition Examination Survey data 
revealed that 29% of those taking insulin, 65% of those on oral diabetes medications, and 80% 
of those managing their diabetes with diet alone never monitored their blood sugar or monitored 
it less than once per month.43  The high rates of self-monitoring in the DiaTel Study ACM+HT 
group may have resulted from the fact that the Viterion device enabled timely information 
exchange between the patient and the provider and rapid provider responses to reported 
changes which, in turn, reinforced self-monitoring behavior.  Others have found patient 
discontinuation of self-monitoring to be related to perceived lack of interest in meter readings on 
the part of health care providers.44  Use of the Viterion may have reinforced the patients’ 
perceptions that self-monitoring was relevant to their management regimen. Recent meta-
analyses support the notion that capillary glucose monitoring, when effectively translated into 
therapeutic actions, improves glycemic control.45 46   

 
 Strengths of the study.  This randomized clinical trial is the first systematic evaluation 
of active care management supported by a home telemessaging device in a veteran patient 
population with diabetes, even though these devices have been adopted widely for high users of 
resources within the VA healthcare system. This study has demonstrated that veterans can and 
will use such a device to transmit data to a provider, and also suggests that increased frequency 
of home capillary glucose monitoring is associated with decreased HbA1c.  A second strength is 
that multiple imputation of truncated HbA1c values provided a valid statistical approach to 
include the data for participants with extremely high HbA1c values while avoiding the bias and 
variance underestimation inherent in simpler approaches, such as complete-case analysis or 
simple substitution of point-of-care capillary HbA1c values.  
 
 Limitations. Home telemonitoring technology is improving at a rapid pace.  We used the 
Viterion 100 monitoring device, which is tied to a telephone land line.  More portable 
technologies, such as cell phones, may be more convenient for patients. Because these devices 
work by transmitting timely information to a provider who can manage medications, we believe 
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that our results would likely generalize to other such devices.  The fact that the study is limited 
to veterans restricts generalizability to non-veterans and females.  However, the veteran 
population is of interest in and of itself due to its unique characteristics and separate health care 
system as well as the high prevalence of diabetes and other comorbidities.  Another potential 
limitation is that our CC arm provided a higher level of contact than occurs in the usual primary 
care setting, so that our results may underestimate the true effect of the ACM+HT intervention 
compared to usual care.   
 
 Conclusion.  In conclusion, active care management supported by a home 
telemonitoring device is feasible in the VA and rapidly improves glucose control in veterans with 
poorly controlled diabetes treated in the outpatient setting. The major benefits appear to be 
achieved by 3 months, thus, this approach has potential application for improvement of short-
term outpatient management of high-risk patients with poorly controlled diabetes, such as those 
with active infections or risk factors for infections.  
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TABLES 
 
Table 1.  Missing assessments by treatment arm 
 
Missing Assessment 
Treatment arm Baseline 3-months 6-months 
CC (N=73) 0 4 7 
ACM+HT (N=64) 0 6 8 (including 1 death) 
Total 0 12 15 

 
 
 
 
 
Table 2.  Missing or truncated HbA1c values by treatment arm 
 
Missing HbA1c 
Treatment arm  Baseline 3-months 6-months 
CC (N=73) Right-truncation 2 1 1 
  Missing, have capillary HbA1c to impute 1 1 2 
  Missing, no capillary HbA1c  0 3 5 
ACM+HT (N=64) Right-truncation  5 0 1 
  Missing, have capillary HbA1c to impute  2 2 0 
  Missing, no capillary HbA1c  0 4 5 
  Dead  0 0 1 
Total   10 11 15 
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Table 3.  Baseline characteristics of participants in the Care Coordination (CC) and Active Care 
Management (ACM+HT) treatment arms.   
  CC (N=73)  ACM+HT (N=64)   
Characteristics n %  n % p-value 
Age group      0.98 

<45 years 4 5.48  3 4.69   
45-65 years 43 58.9  38 59.38   
>=65 years 26 35.62  23 35.94   

Division/CBOC        
UD 35 47.95  30 46.20   
HD 9 12.33  10 15.63   
AP 14 19.18  14 21.88   
AQ 2 2.74  2 3.13   
GB 3 4.11  2 3.13   
UN 3 4.11  0 0.00   
WA 2 2.74  1 1.56   
SC 5 6.85  5 7.81   

Gender      0.18 
Male 71 97.26  64 100.00   
Female 2 2.74  0 0.00   

Race      0.24 
White, not of Hispanic origin 59 80.82  46 71.88   
African-American or black, not of Hispanic origin 12 16.44  18 28.13   
Asian or Pacific Islander 1 1.37  0 0.00   
American Indian or Alaskan Native 1 1.37  0 0.00   

Employment status      0.09 
Employed full-timed (>=35 hours/week) 18 24.66  5 7.81   
Employed part-timed (<35 hours/week) 8 10.96  8 12.50   
Homemaker, not working outside the home 1 1.37  2 3.13   
Retired 38 52.05  37 57.81   
Unemployed 8 10.96  12 18.75   

Marital status      0.48 
Single, never married 12 16.44  7 10.94   
Married, or living as married 40 54.79  32 50.00   
Widowed 4 5.48  7 10.94   
Separated or divorced 17 23.29  18 28.13   

Living arrangement      0.21 
Private residence (house or apartment), living alone 19 26.03  23 35.94   
Private residence, living with others 54 73.97  41 64.06   

Education      0.59 
Grade school (year 1 through 8) or less 2 2.74  2 3.13   
Some high school 6 8.22  5 7.81   
Completed high school or GED 30 41.10  23 35.94   
Some college or association school 12 16.44  19 29.69   
Completed technical or vocational school 13 17.81  8 12.50   
Completed college or more 10 13.70  7 10.94   

Comorbidities       
CAD 24 32.88  25 39.06 0.45 
CHF 9 12.33  13 20.31 0.20 
COPD 6 8.22  4 6.25 0.66 
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Table 4.  Number of participants on each type of medication at baseline, 3 and 6 months, by 
treatment arm. 
 

 
CC 

 
ACM+HT 

 N=73 N=64 
 n %  n % p-value 
Baseline       
       Oral hypoglycemic agent 57 78.08  47 73.44 0.53 
       Insulin 40 54.79  39 60.94 0.47 
       Antihypertensive medication 66 90.41  56 87.50 0.59 
       Lipid lowering medication 62 84.93  48 75.00 0.15 
3-months       
       Oral hypoglycemic agent 56 76.71  45 70.31 0.40 
       Insulin 40 54.79  39 60.94 0.47 
       Antihypertensive medication 67 91.78  58 90.63 0.81 
       Lipid lowering medication 63 86.30  52 81.25 0.42 
6-months       
       Oral hypoglycemic agent 56 76.71  44 68.75 0.37 
       Insulin 42 57.53  43 67.19 0.25 
       Antihypertensive medication 68 93.15  58 90.63 0.59 
       Lipid lowering medication 63 86.30  50 78.13 0.38 
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Table 5. Time-specific means and standard deviations of primary outcomes by 
treatment arm.   
 

  CC (N=73) ACM+HT 
(N=64) DiffCC-ACM  

Primary 
outcome Time Mean SD Mean SD Mean SE P-

value 

HbA1c 
(%) 

Base 9.44 1.40 9.60 1.61 -0.16 0.26 0.53 
3m 8.70 1.25 7.95 1.18 0.75 0.21 <0.001 
6m 8.63 1.32 7.89 1.23 0.74 0.22 <0.001 

BPSYS 
(mmHg) 

Base 142.26 18.95 144.84 21.72 -2.58 3.47 0.46 
3m 137.13 21.38 135.89 23.31 1.24 3.75 0.74 
6m 132.98 18.98 132.00 24.27 0.99 3.65 0.79 

BPDIAS 
(mmHg) 

Base 80.51 10.12 79.94 13.26 0.57 2.00 0.78 
3m 76.64 12.88 75.37 12.04 1.27 2.10 0.55 
6m 75.92 13.17 72.37 14.65 3.55 2.34 0.13 

Weight 
(lbs) 

Base 223.54 47.91 226.65 45.39 -3.11 8.01 0.70 
3m 222.02 49.57 225.51 44.50 -3.49 8.08 0.67 
6m 223.88 48.58 229.54 47.64 -5.65 8.23 0.49 

CHO 
(mg/dl) 

Base 175.59 43.51 177.30 54.20 -1.71 8.36 0.84 
3m 160.75 37.48 149.78 37.17 10.97 6.40 0.09 
6m 159.12 37.22 148.15 40.21 10.96 6.57 0.10 

CHO 
Without outlier 

3m 160.75 37.48 147.55 32.88 13.20 6.10 0.03 
6m 159.12 37.22 146.04 36.80 13.07 6.32 0.04 

HDL 
(mg/dl) 

Base 38.37 13.05 38.39 13.49 -0.02 2.27 0.99 
3m 36.24 11.03 34.99 10.70 1.26 1.87 0.50 
6m 36.37 13.58 35.10 11.31 1.27 2.15 0.55 

LDL* 
(mg/dl) 

Base 101.78 32.04 98.77 36.26 3.01 6.04 0.62 
3m 92.31 32.17 86.31 27.65 5.99 5.36 0.27 
6m 91.16 30.62 82.28 27.93 8.88 5.28 0.10 

TRI 
(mg/dl) 

Base 194.07 160.36 191.35 133.33 2.72 25.41 0.92 
3m 169.97 133.60 149.91 114.13 20.06 21.44 0.35 
6m 170.73 115.88 152.45 99.70 18.29 18.35 0.32 

* CC: N=69; ACM+HT: N=59 
 
Note: The p-value tests the difference between the treatment arm means (CC-ACM) at each timepoint. A 
positive difference (CC-ACM) indicates that the mean for that outcome at that timepoint is lower in the 
ACM+HT arm than in the CC arm. 
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Table 6. Between-group changes over time in primary outcomes by treatment arm.  
 
  CC (N=73) ACM+HT (N=64) DiffACM-DiffCC  
Primary 
outcome Timepoints DiffCC SD DiffACM SD Mean SE P-value 

HbA1c 
(%) 

Base-3m 0.75 1.27 1.65 1.42 0.91 0.23 <0.001 
Base-6m 0.81 1.42 1.72 1.51 0.91 0.25 <0.001 
3m-6m 0.07 0.86 0.06 0.87 -0.003 0.15 0.98 

BPSYS 
(mmHg) 

Base-3m 5.13 20.13 8.95 20.77 3.82 3.42 0.27 
Base-6m 9.28 19.92 12.85 26.20 3.57 3.90 0.36 
3m-6m 4.15 21.31 3.90 27.22 -0.25 4.16 0.95 

BPDIAS 
(mmHg) 

Base-3m 3.87 11.43 4.57 12.47 0.70 2.00 0.73 
Base-6m 4.59 12.52 7.57 13.84 2.98 2.21 0.18 
3m-6m 0.72 11.97 2.99 14.12 2.28 2.24 0.30 

Weight 
(lbs) 

Base-3m 1.52 14.22 1.14 10.78 -0.38 2.13 0.86 
Base-6m -0.34 10.98 -2.89 14.71 -2.54 2.15 0.24 
3m-6m -1.87 10.15 -4.03 12.35 -2.16 1.91 0.26 

CHO 
(mg/dl) 

Base-3m 14.84 39.56 27.52 42.42 12.68 7.02 0.07 
Base-6m 16.47 43.90 29.14 44.39 12.67 7.52 0.09 
3m-6m 1.63 27.94 1.62 28.51 -0.01 4.98 1.00 

CHO  
Without 
outlier 

Base-3m 14.84 39.56 25.40 39.19 10.56 6.78 0.12 
Base-6m 16.47 43.90 26.91 40.95 10.44 7.28 0.15 
3m-6m 1.63 27.94 1.51 28.72 -0.13 5.02 0.98 

HDL 
(mg/dl) 

Base-3m 2.13 6.71 3.41 12.39 1.28 1.68 0.45 
Base-6m 2.00 6.47 3.29 9.92 1.29 1.40 0.36 
3m-6m -0.13 5.93 -0.11 8.18 0.02 1.25 0.99 

LDL* 
(mg/dl) 

Base-3m 9.48 29.92 12.46 33.43 2.98 5.60 0.60 
Base-6m 10.62 31.98 16.49 34.84 5.87 5.97 0.33 
3m-6m 1.14 27.77 4.03 22.62 2.89 4.48 0.52 

TRI 
(mg/dl) 

Base-3m 24.09 126.76 41.43 114.50 17.34 20.88 0.41 
Base-6m 23.34 111.67 38.90 113.58 15.56 18.99 0.41 
3m-6m -0.76 80.17 -2.54 87.46 -1.78 14.45 0.90 

* CC: N=69; ACM+HT: N=59 
 
Note: The p-value tests the difference in the change scores between treatment arms (DiffACM- DiffCC) at 
each pair of timepoints.  A positive DiffACM- DiffCC indicates that the decrease over time is larger in the 
ACM+HT arm than in the CC arm. 
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Table 7.  Summary p-values testing changes over time in the primary outcomes within each 
treatment arm.   
 

Secondary outcome Time points 
CC  
(N=73) 

ACM+HT 
(N=64) 

HbA1c 
(%) 

Base-3m <0.001 <0.001 
Base-6m <0.001 <0.001 
3m-6m 0.51 0.56 

BPSYS 
(mmHg) 

Base-3m 0.005 0.005 
Base-6m 0.003 <0.001 
3m-6m 0.61 0.10 

BPDIAS 
(mmHg) 

Base-3m 0.007 0.002 
Base-6m <0.001 <0.001 
3m-6m 0.27 0.14 

Weight 
(lbs) 

Base-3m 0.36 0.40 
Base-6m 0.79 0.12 
3m-6m 0.12 0.01 

CHO 
(mg/dl) 

Base-3m 0.002 <0.001 
Base-6m 0.002 <0.001 
3m-6m 0.62 0.65 

CHO 
Without outlier 

Base-3m 0.002 <0.001 
Base-6m 0.002 <0.001 
3m-6m 0.62 0.68 

HDL 
(mg/dl) 

Base-3m 0.01 0.03 
Base-6m 0.01 0.01 
3m-6m 0.85 0.91 

LDL* 
(mg/dl) 

Base-3m 0.011 0.006 
Base-6m 0.007 0.001 
3m-6m 0.73 0.18 

TRI 
(mg/dl) 

Base-3m 0.11 0.005 
Base-6m 0.08 0.008 
3m-6m 0.94 0.82 

 * CC: N=69; ACM+HT: N=59 
 
Note: Each p-value tests the mean difference between pairs of time points within a treatment arm. 
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Table 8. Time-specific means and standard deviations of secondary outcomes by treatment 
arm.   
 
  CC (N=73) ACM+HT (N=64) DiffCC-ACM  
Secondary 
outcome Time Mean        SD Mean         SD Mean         SE P-value 

SF-12 
PCS 

Base 43.46 10.15 39.04 11.14 4.42 1.82 0.02 
3m 41.83 10.85 40.72 11.41 1.11 1.88 0.56 
6m 44.04 10.18 39.65 11.12 4.39 1.82 0.02 

SF-12 
MCS 

Base 44.06 10.35 43.33 11.82 0.73 1.89 0.70 
3m 44.31 10.50 41.63 12.68 2.68 2.01 0.19 
6m 42.77 12.55 42.81 12.68 -0.04 2.16 0.99 

PAID 
Base 33.11 23.54 33.84 18.61 -0.72 3.66 0.84 
3m 28.36 22.26 25.50 18.17 2.86 3.49 0.41 
6m 27.27 21.15 24.57 20.44 2.70 3.54 0.45 

DTSQ 
Satisfaction 

Base 23.92 7.68 23.55 7.01 0.37 1.26 0.77 
3m 27.19 7.18 30.21 5.49 -3.02 1.09 0.01 
6m 27.89 6.36 31.16 6.49 -3.26 1.10 <0.01 

MDQ sec I: 
Interference 

Base 2.32 1.63 2.54 1.45 -0.22 0.27 0.41 
3m 2.00 1.49 2.25 1.60 -0.25 0.26 0.34 
6m 2.10 1.60 2.31 1.67 -0.21 028 0.46 

MDQ sec I: 
Severity 

Base 3.45 1.60 3.76 1.53 -0.31 0.27 0.26 
3m 3.19 1.73 3.39 1.71 -0.20 0.29 0.49 
6m 2.92 1.62 3.15 1.63 -0.22 0.27 0.42 

MDQ sec III: 
Self-efficacy 

Base 58.62 22.39 56.39 21.82 2.22 3.79 0.56 
3m 63.50 20.85 64.15 21.04 -0.66 3.54 0.85 
6m 64.06 21.07 64.38 21.10 -0.32 3.63 0.93 

MDQ sec III: 
Outcome 
expectancies 

Base 86.30 17.08 91.03 11.19 -4.73 2.51 0.06 
3m 89.32 13.57 92.12 11.78 -2.80 2.20 0.21 
6m 87.86 15.32 92.22 12.06 -4.35 3.37 0.07 

 
Note: The p-value tests the difference between the treatment arm means (CC-ACM) at each time point. A 
positive difference (CC-ACM) indicates that the mean for that outcome at that time point is lower in the 
ACM+HT arm than in the CC arm. 
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Table 9. Between-group changes over time in secondary outcomes by treatment arm.  
 

  CC 
(N=73) 

ACM+HT 
(N=64) DiffACM-DiffCC   

Secondary 
outcome Time points DiffCC SD DiffAC

M SD Mean SE P-value 

SF-12 
PCS 

Base-3m 1.63 9.03 -1.68 8.18 -3.31 1.48 0.03 
Base-6m -0.58 7.92 -0.61 9.43 -0.03 1.49 0.99 
3m-6m -2.21 8.84 1.07 8.56 3.28 1.51 0.03 

SF-12 
MCS 

Base-3m -0.25 9.35 1.70 10.54 1.95 1.73 0.26 
Base-6m 1.29 11.01 0.52 9.09 -0.77 1.73 0.66 
3m-6m 1.54 12.50 -1.18 11.69 -2.72 2.08 0.19 

PAID 
Base-3m 4.76 12.97 8.34 15.97 3.58 2.46 0.15 
Base-6m 5.84 16.84 9.26 18.55 3.42 2.98 0.25 
3m-6m 1.08 15.96 0.93 16.07 -0.15 2.71 0.96 

DTSQ 
Satisfaction 

Base-3m -3.27 7.65 -6.66 7.09 -3.39 1.26 0.01 
Base-6m -3.98 7.04 -7.61 8.23 -3.63 1.32 0.01 
3m-6m -0.71 6.27 -0.95 6.51 -0.24 1.07 0.82 

MDQ sec I: 
Interference 

Base-3m 0.32 1.15 0.29 1.05 -0.03 0.19 0.86 
Base-6m 0.22 1.27 0.23 1.31 0.01 0.23 0.98 
3m-6m -0.10 1.14 -0.06 1.21 0.04 0.20 0.85 

MDQ sec I: 
Severity 

Base-3m 0.27 1.24 0.37 1.37 0.10 0.22 0.64 
Base-6m 0.53 1.26 0.61 1.51 0.08 0.23 0.73 
3m-6m 0.26 1.31 0.24 1.64 -0.02 0.25 0.94 

MDQ sec III: 
Self-efficacy 

Base-3m -4.88 16.29 -7.76 18.23 -2.88 2.91 0.32 
Base-6m -5.44 17.53 -7.99 20.26 -2.55 3.24 0.43 
3m-6m -0.56 13.67 -0.23 13.94 0.34 2.42 0.89 

MDQ sec III: 
Outcome 
expectancies 

Base-3m -3.02 15.38 -1.09 12.02 1.93 2.40 0.42 
Base-6m -1.56 16.74 -1.18 12.15 0.38 2.50 0.88 
3m-6m 1.46 14.48 -0.10 12.17 -1.55 2.29 0.50 

 
Note: The p-value tests the difference in the change scores between treatment arms (DiffACM- DiffCC) at 
each pair of time points.  A negative DiffACM- DiffCC indicates that the increase over time is larger in the 
ACM+HT arm than in the CC arm. 
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Table 10.  Summary p-values testing changes over time in the secondary outcomes within each 
treatment arm.   
 

Secondary 
outcome Time points CC 

 (N=73) 
ACM+HT 
(N=64) 

SF-12 
PCS 

Base-3m 0.13 0.11 
Base-6m 0.53 0.61 
3m-6m 0.04 0.32 

SF-12 
MCS 

Base-3m 0.82 0.20 
Base-6m 0.32 0.65 
3m-6m 0.30 0.42 

PAID 
Base-3m 0.003 <0.001 
Base-6m 0.004 <0.001 
3m-6m 0.56 0.65 

DTSQ 
Satisfaction 

Base-3m <0.001 <0.001 
Base-6m <0.001 <0.001 
3m-6m 0.34 0.25 

MDQ sec I: 
Interference 

Base-3m 0.02 0.03 
Base-6m 0.14 0.17 
3m-6m 0.47 0.70 

MDQ sec I: 
Severity 

Base-3m 0.07 0.04 
Base-6m 0.001 0.002 
3m-6m 0.09 0.24 

MDQ sec III: 
Self-efficacy 

Base-3m 0.01 0.001 
Base-6m 0.01 0.002 
3m-6m 0.73 0.90 

MDQ sec III: 
Outcome 
Expectancies 

Base-3m 0.10 0.47 
Base-6m 0.43 0.44 
3m-6m 0.39 0.95 

 
Note: Each p-value tests the mean difference between pairs of time points within a 
treatment arm. 
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Table 11.  Mean insulin dosage and mean changes in insulin dosage over time for all 
participants on insulin during the study period, by treatment arm.   
 

 CC (N=43) ACM+HT (N=44) DiffCC-ACM  
Insulin dosage Mean SD Mean SD Mean SE P-value 
Baseline 65.28 43.27 72.70 58.29 -7.43 11.03 0.50 
3m 62.81 42.78 88.00 77.42 -25.19 13.45 0.06 
6m 75 47.70 100.27 77.76 -25.27 13.87 0.07 
 CC (N=43) ACM+HT (N=44) DiffCC-ACM  
Change DiffCC SD DiffACM SD Mean SE P-value 
Base-3m 2.47 31.31 -15.30 36.27 17.76 7.27 0.02 
Base-6m -9.72 25.93 -27.57 52.42 17.85 42.22 0.048 
3m-6m -12.19 32.56 -12.27 52.98 0.09 9.45 0.99 

 
Note: Each p-value tests the difference between the treatment arm means (CC-ACM) at each 
timepoint. A negative DiffCC-ACM indicates that the mean insulin dosage at that timepoint is higher in 
the ACM+HT arm than in the CC arm. A positive DiffCC-DiffACM indicates that the mean increase in 
insulin dosage over time is larger in the ACM+HT arm than in the CC arm. 

 

 

 
 
 
 
Table 12.  Mean number of medication changes (medication or dosage) at 6 months by 
treatment arm.  
 
 CC      ACM+HT     DiffCC-ACM   
Type of 
medication N Mean SD N Mean SD Mean SE P-value 

Oral hypoglycemic  31 1.77 1.06 31 1.81 1.17 -0.03 0.28 0.91 
Antihypertensive 31 1.94 1.81 42 3.14 2.45 -1.21 0.52 0.02 
Lipid-lowering 21 1.14 0.48 32 1.38 0.91 -0.23 0.22 0.29 
 
Note: The p-value tests the difference between the treatment arm means (CC-ACM) at 6 months. A 
negative DiffCC-ACM indicates that more medication changes were made in the ACM+HT arm than in the 
CC arm. 
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FIGURES 

Figure 1.  DiaTel Study design (Phase I and Phase II) 

VAPHS-Affiliated Study Sites
Veterans in Primary Care with visit in 2005 and no Diabetes Clinic visit in 2005
Ongoing pharmacologic treatment of diabetes mellitus for 12 or more months
Most recent HbA1c value in 2005 > 8.0%
Age less than 80 years as of 12/31/05
No selected co-morbid conditions (indicators for life expectancy of less than 5 years)
Residence in private dwelling (i.e., no nursing home, personal care home, or prison)
Plain old telephone system (POTS)
No concurrent participation in another research study 
Agreement to participate in DiaTel Study and ability to provide informed consent
HbA1c > 7.5% by finger stick at time of enrollment
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3- and 6-month follow-up visits at VAPHS

Outcomes at 6 months
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Referral to PCP as needed; assist with
scheduling appointment
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Figure 2.  Development of the DiaTel Study sampling frame 
 
 
 
 
 
 
 
 
 
 

37,453 
Veterans enrolled for primary care at VAPHS-
affiliated sites with at least one primary care 

visit from 6/1/04 – 12/31/05 

8,746 
Prescriptions (insulin, oral) 6/1/04 – 12/31/05 

8,230 
Valid index HbA1c (≥ 3%) 
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Diagnosis of diabetes mellitus defined by 

ongoing pharmacologic treatment for 12 or 
more months prior to index HbA1c 
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Born in 1926 or later 
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No Diabetes Clinic visits or Co-morbid 

conditions/treatments 

4,704 
Presumed alive as of 1/10/06 
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Study ID assigned 

1,104 
Index HbA1c ≥7.5% 

-374 
One or more visits to VAPHS Diabetes Clinic 

from 6/1/04 – 12/31/05 

-198 
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documented in the electronic record 
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 Figure 3.  Screening and Phase I Enrollment 
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Screening forms collected from PCPs
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Figure 4a.  Scatter diagrams of the distributions of primary outcome measures at baseline, 3 
and 6 months by treatment arm.   
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Figure 4b. Bar graphs of the distributions of primary outcome measures at baseline, 3 and 6 
months by treatment arm.   
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Figure 5a. Scatter diagrams of the distributions of secondary outcome measures at baseline, 3 
and 6 months by treatment arm.   
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Figure 5b. Bar graphs of the distributions of secondary outcome measures at baseline, 3 and 6 
months by treatment arm.   
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Figure 6.  Insulin status at baseline and 6-months by treatment arm. 
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Figure 8.  Daily insulin dose at baseline and 6 months by treatment arm for all participants ever 
on insulin during the study period.  
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Required Procedures for the Active Care Management Group 
 
 
I.  Glucose Monitoring 
The Bayer Ascensia Contour Blood Glucose Meter is an attached peripheral to the Viterion 100 
Monitor system. Data from the glucose meter is downloaded via the Viterion TeleHealthcare 
Network to a PC in the project office and reviewed daily by the project nurse practitioner. 
 
Subjects are asked to monitor their blood glucose level at least twice daily throughout the study. 
In general, morning fasting levels and one other (pre-meal or bedtime) are to be assessed. 
During periods of treatment adjustment, more frequent measurements may be requested. 
Postprandial (PP) glucose measurements (two hours after a meal) are recommended for 
subjects with acceptable fasting glucoses but with HbA1c levels above normal. PP glucose 
measurements may also be valuable at other stages and are suggested as intermittent 
evaluations in all subjects. Subjects on pre-meal rapid-acting insulin should check PP levels four 
times daily. 
 
II.  Hypoglycemia 
Hypoglycemia is a major fear of many patients, and a potential barrier to tight control. Increased 
hypoglycemia is an inevitable consequence of intensive therapy in essentially all studies to date. 
Patient education can help alleviate fears of this complication, and allow rapid recognition and 
correction of the problem. Subjects in this study will be taught to recognize causes and 
symptoms of hypoglycemia. 
 
Treatment of hypoglycemia is standardized based on the following guidelines: 
 

1) For blood glucose levels between 50 and 70 mg/dl, 10-15g of carbohydrate should be 
ingested. Sources of this amount of carbohydrate include 2-4 glucose tablets, 8-10 hard 
candies, 4-6 ounces of either non-diet soft drinks or fruit juice. 

 
2) For blood glucose levels less than 50mg/dl, 20-30g of carbohydrate should be used.  

Whenever possible, glucose levels should be tested prior to treatment, and then again 
15-20 minutes after initiating treatment. A repeat treatment may be necessary, if the 
glucose remains low. 

 
3) If it is more than 1-2 hours before the next meal, the intake of some food with a longer 

duration of action is appropriate, such as cheese and crackers, peanut butter, or low fat 
milk to provide protein to prevent recurrent hypoglycemia.  Because fat delays 
carbohydrate absorption, foods containing fat may not act fast enough to treat 
hypoglycemia. 

 
Subjects are to be advised to always carry fast-acting carbohydrates (glucose tablets, juice, 
candies, etc.). Note: All suspected or proven hypoglycemic episodes must be carefully 
documented with glucose levels, symptoms, and contributing factors, and reported by phone 
call to the CRNP. Severe hypoglycemia requiring the assistance of another person should be 
reported by a phone call as soon as possible with all available information recorded. 
 
III. Insulin Injections 
It is expected that most subjects will require exogenous insulin in their treatment. The insulin 
preparations to be used in this study include short acting (i.e., “regular insulin”); intermediate 
acting, NPH or lente insulin; the rapid synthetic insulins Lispro and Aspart; and the long acting 
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synthetic glargine insulin. Modifications of insulin doses are to be based on daily blood glucose 
values from home glucose monitoring. These modifications may occur on a daily basis in some 
subjects. 
 
IV. Precautions for Glycemic Control 
Metformin Treatment Monitoring: 
Subjects who have serum creatinine levels >1.4 mg/dl, ALT > three times normal, or CHF 
requiring treatment with digitalis or diuretics should NOT be given or maintained on metformin. If 
a subject develops any contraindication to metformin after being prescribed metformin as part of 
the study regimen, metformin should be discontinued and treatment advanced as per 
instructions for the next sequential step. 
 
Subjects who have a contraindication for metformin at entry should substitute 8 mg Amaryl® in 
place of metformin. 
 
Rosigliatazone (Avandia) Treatment Monitoring. 
Subjects with elevations of ALT > 2.5 times normal, or known liver disease should NOT receive 
rosiglitazone. Liver function testing (LFT) (ALT, bilirubin, alkaline phosphatase) should be 
performed every 1.5 months during the first year of treatment with rosiglitazone and quarterly 
thereafter. 
 
If while taking rosiglitazone, subjects develop jaundice, have elevations of ALT > 2.5 times 
normal, or other signs of liver dysfunction occur and persist for >1 week, rosiglitazone should be 
discontinued and treatment advanced as per instructions for the next sequential step. 
 
Subjects with a history of congestive heart failure (CHF) prior to entry, or subjects presenting 
with a new confirmed diagnosis of CHF during the study should NOT receive, or should 
discontinue, rosiglitazone. Treatment should be advanced as per instructions for the next 
sequential step. 
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ALGORITHM FOR GLYCEMIC CONTROL 

Goals of Active Care Management are H bA1c < 7.0% and av oidance of  hypoglycemic 
signs or symptoms.  
A step transition is e ffected after m aximal do se in a step i s given an d Fasting P lasma 
Glucose (FPG) levels consistently (1 week) exceed 140 mg/dl while last HbA1c is >7.0%.  
Otherwise, a step t ransition i s e ffected w hen HbA1c levels are >7.0% after 6 weeks o f 
unchanged treatment. 
Note: For sub jects on  i nsulin (either al one or in combination w ith oral agents) a t t ime of 
enrollment, proceed directly to Step 2 (oral agents + insulin) 

  
Step 1: Assessment of oral agents.
For subjects on oral agents, only, assess types and doses of current hypoglycemic agents and 
modify by increasing dose and/or type. Classes of oral agents to be used include the following 
from t he V A formulary: sul fonylureas, glinides, glitazones, metformin, and aca rbose, among 
others. In general, doses of a single agent will be maximized before adding a second oral agent, 
except for glitazones. Doses of oral agents or addition of another oral agent will be made on a 
weekly basis. For glitazones, 12-16 weeks are needed for assessment of maximum benefit. For 
subjects already on metformin, added effect of a glitazones is generally a 1% decline in HbA1c. 
Accordingly, subjects already on a sulfonylurea (or glinide) plus metformin, will be advanced to 
insulin at bedtime rather than a glitazone. 

Step 2: Daily insulin injection. 
A. Educate subject in injection techniques, care of insulin, needles, pens, etc. 

B. Add intermediate or  long-acting insulin at bedtime ( h.s.) targeted to n ormal FPG. ( NPH, 
Novolin N® or Glargine®). Once evening insulin is begun, measure FBG. If FBG averages 
over 140 mg/dl over 3 days without hypoglycemia, increase insulin dose by 5 units at least 
every 2-10 days until normal FBG is attained or further increases cause hypoglycemia not 
corrected by changing meal times or insulin type (e.g., switching to glargine). 

For subjects not on insulin at entry and with HbA1c >8%: For subjects not
 Lean subjects – start with 10 units injected at h.s. 
 Obese subjects – start with 20 units injected at h.s.  Obese subjects 
 Then increase these as above. 

C. Anticipate late actions of rosiglitazone.  Adjust insulin dose accordingly. 

Step 3: Additional daily insulin injection. 
A. For sub jects on  N PH h. s. con vert to evening G largine®, or 70/30 i nsulin b.i.d. C ontinue 

targeting FBG as a priority, as well as other pre-meal or h.s. blood glucose, as appropriate. 

B. In this and subsequent steps, alpha glycosidase inhibitors (acarbose, miglitol) may be added 
as tolerated before meals to reduce postprandial levels. 

 The i nitial da ily do se for aca rbose and miglitol i s 50  mg t .i.d. 3 times per day, i .e., to be 
taken with the first bite of each of 3 main meals.  This dose can be increased up to 100 mg 
t.i.d. 3 times per day at the discretion of the study physician. Subjects taking acarbose or 
miglitol for the first time should initially be prescribed 50 mg, taken only once per day with 
dinner to accommodate the side effect of flatulence. 
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Step 4: Multiple dialing injections. 
A. Substitute or continue Lantus® insulin (glargine) at h.s. in dose equivalent to highest dose in 

Step 3. 
 

B. Continue oral agents. 
 

C. Add short-acting insulin injections before each meal, at doses adjusted to control without 
causing hypoglycemic events.  REGULAR OR ASPART INSULIN (Novolog®) SHOULD 
NOT BE MIXED IN THE SAME SYRINGE WITH GLARGINE (Lantus®).  Continue targeting 
FBG as a priority, as well as other pre-meal or h.s. blood glucose, as appropriate. Subjects 
should learn carbohydrate counting for maximal benefit. 

 
D. Alpha glycosidase inhibitors (acarbose, miglitol) may be added/continued as tolerated 

before meals to reduce postprandial levels. An alternative is to use nateglinide (Starlix®) 
before meals. In that case, Amaryl® or other secretagogue should not be used. 

 
Step 5: Pump or other regimens. 
Consider insulin pump for subjects who reach Step 5. Continue targeting FBG as a priority, as 
well as other pre-meal or HS blood glucose, as appropriate. 
 
Therapy should be directed at abnormalities. Add or adjust therapy to correct fasting or PP 
hyperglycemia or recurrent hypoglycemia. Use available agents as clinically indicated. If 
nateglinide (Starlix®) is indicated, it may be given before meals in the appropriate dose, but in 
that case the patient should not receive another secretagogue (i.e., Amaryl®). Most subjects will 
be on more than one oral agent.  
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ALGORITHM FOR LIPID CONTROL 

For hy percholesterolemia, pure or predo minant m ixed; first l ine t reatment i s a  3 -hydroxy-3-
methyglutaryl-coenzyme A (HMG CoA) reductase inhibitor. The dosages suggested are ba sed 
on ex pected r esponses from published trials. I ndividual pa tient r esponses may r equire 
increased (up to the maximum recommended dose) or decreased amounts. The optimal level of 
LDL cholesterol is still not known but levels substantially below 100 mg/dl may be desirable in 
subjects with CAD. 

Subjects with pure or predomi nant hypertriglyceridemia m ust be t reated f irst with medical 
nutrition therapy and glycemic control. I f t reatment goals are not achieved, first l ine therapy is 
administration of a fibrate (gemfibrozil or fenofibrate). Subjects with triglyceride levels over 400 
mg/dl should be treated immediately with pharmacological agents. In individual cases attempts 
to withdraw f ibrate therapy may be appropriate with careful monitoring after glucose goals are 
met. In all cases, other causes for increased triglycerides, e.g. alcohol, should be addressed. 

Therapeutic approaches to H DL de ficiency are limited. Increased exercise an d t riglyceride 
reduction are the mainstays. 

In summary, subjects with increased LDL levels or with LDL predominant mixed hyperlipidemia 
should be treated with HMG CoA reductase inhibitor therapy. Multiple studies have established 
expected responses to HMG CoA reductase inhibitors.  

I. Precautions 
Niaspan® should be us ed with caution. S ubject compliance may be  c ompromised by  si de 
effects. In many subjects, the detrimental effects of Niaspan® on glucose control can be easily 
overcome, but i n a few sub jects t his a gent ca n have serious effects on g lucose con trol. A ll 
subjects in whom this therapy is initiated should be closely monitored for side effects, and the 
agent discontinued if the effects impair ability to achieve the primary glucose goals of the study. 
The major side effect of lipid therapy and especially of the combination of HBG CoA reductase 
and fibrate t herapy i s r habdomyolysis ( or muscle breakdown). C linically, t his co mplication is 
manifested by  m uscle pain and, if ac companied by  l aboratory ev idence of el evated serum 
creatine kinase (CPK) t hree times normal, i mmediate cessation of t herapy i s i ndicated. 
Reinstitution o f t herapy sho uld be do ne on ly after r eview b y t he st udy P I an d the S afety 
Monitoring Board. 

II. Initiation of Treatment 
Initial LDL 

 If LDL > 100 mg/dl, i nitiate Medical Nutrition T herapy (MNT), i ncluding optimization of 
glycemic goals for treatment arm 

 If after 3-6 months, LDL still > 100 mg/dl, begin Drug Therapy 

 If LDL > 130 mg/dl, proceed to MNT and Drug Therapy 
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Initial Triglycerides 
 If TG > 150 mg/dl, initial MNT and glycemic goals 

 If TG > 400 mg/dl, proceed to MNT and Drug Therapy 

 If a fter 3 -6 months of MNT, TG still > 150 mg/dl, start or increase fibrate (gemfibrozil, 
fenofibrate) 

ADA Goals of Treatment 
 LDL <100 mg/dl  LDL <100 mg/dl 
 TG <150 mg/dl 

American Diabetes Association. Standards of medical care in diabetes. Diabetes Care 2004; 
27(Suppl 1): S15-S35. 

III. Treatment Algorithm by Lipid Category 
A. Hypercholesterolemia

1. Pure hy percholesterolemia, and m ixed dy slipidemia with hypercholesterolemia 
predominant over hypertriglyceridemia – LDL >100 mg/dl after MNT, or LDL > 130 
mg/dl.

 First line Rx is HMG CoA reductase inhibitor montotherapy. 
 Initial treatment and dose:  
  Atorvastatin (dose range 10-80 mg) with evening meal 
     -or- 
  Simvastatin (dose range 5-80 mg) with evening meal 

(Study physician may choose to start with low doses and titrate up if necessary. 
Attempts to decrease higher doses if goals are reached may also be necessary.) 

High atorvastatin or simvastatin dose (80 mg) may be needed, especially as sole 
treatment for mixed hyperlipidemia (Diabetes Care, 2000(1):23, S-60). Myopathy 
is dose-related, and r isk increases with combination with Niaspan or fibrates. In 
such subjects, initial dose of statins should not exceed 10 mg.  

2. Combination TG/LDL-C lowering (if LDL-C still >100mg/dl after above up-titration). Combination TG/LDL-C lowering (if LDL-C still >100mg/dl after above up-titration).
 If TG > 200 mg/dl and/or if HDL is abnormal:

  Add fenofibrate 201 mg q.p.m. or gemfibrozil 600 b.i.d., 30 minutes  
  be fore meals. 

 If, after above step, TG still > 200 mg/dl and/or if HDL is still abnormal, and/or 
if LDL-C is still >100 mg/dl: 

  Consider adding or switching to Niaspan; start at 500 mg p.h.s; increase  
  500 mg monthly until goals are obtained. Maximal dose is 2 g. q.h.s. 

 If TG < 200 mg/dl and if HDL is abnormal: add colestipol tablets 4 g t.i.d. 
 If, after above step, LDL-C remains > 100 mg/dl: 

  Up-titrate colestipol tablets to 4 g t.i.d. 

 If, after above step, LDL-C remains > 100 mg/dl: 
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Consider ad ding or switching t o Niaspan ( start at 500 mg q.h .s. an d 
increase by 500 mg monthly). The use of Niaspan may worsen glucose 
control and should not be done without close monitoring of glucose levels 
and prompt adjustment of glucose therapy. In general, this agent should 
not be  used until t he subject is i n the appropriate range for glucose for 
his/her treatment group and should be discontinued if that level cannot be 
restored by treatment change. 

B. Hypertriglyceridemia/HDL deficiency
1. Pure hypertriglyceridemia, pure HDL deficiency, and mixed dyslipidemia with 
 hypertriglyceridemia remaining after Rx of hypercholesterolemia hypertriglyceridemia remaining after Rx of hypercholesterolemia

 First line Rx is fenofibrate monotherapy 201 mg, q.p.m. 
 If fenofibrate is un available, substitute genfibrozil at 600 mg 30  m inutes 

before a.m. and p.m. meals 

2. Combination TG lowering/HDL raising
 If TG remains >200 mg/dl and/or HDL-C <35 mg/dl for males (<45 mg/dl for 

females), add or switch to Niaspan by 500 mg, q.h.s. up to 2 g, q.h.s. 

3. Combination LDL/TG lowering. Combination LDL/TG lowering.
 If a fter fenofibrate and/or Niaspan f or hy pertriglyceridemia/low LD L, LDL-C

remains >100mg/dl, add or switch to atorvastatin or simvastatin 10 mg with 
evening meal. 

 If LDL-C still remains >100 mg/dl after above addition, up-titrate atorvastatin 
or simvastatin to 20,40, and 80 mg, h.s., as needed. 



Appendix U 

In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase I 

FY05.DeRubertis.02/12/2008 Appendix B, page B-8

ALGORITHM FOR MANAGEMENT OF HYPERTENSION 

I. Definition 
Hypertension is defined as: 
a. sitting blood pressure (BP) at or greater than 140 mm Hg systolic or at or greater than 90 

mm Hg diastolic, without treatment; and 

b. ongoing hypertension drug treatment with BP levels prior to treatment at or higher than 140 
mm Hg systolic or 90 mm Hg diastolic. 

II. Measurement of Blood Pressure   
Home Measurement of BP
Subjects are to monitor BP at home at least twice daily (AM and PM) using A&D-VA-767 BP 
monitor, a peripheral device to the Viterion 100 Monitor system. Value will be transmitted via the 
Viterion TeleHealthcare Network to a PC. 

Subjects should be seated with their arm bared, supported, and positioned at heart level.  They 
should not ha ve smoked or ingested ca ffeine w ithin 30 m inutes prior t o measurement. 
Measurement should begin after 5 minutes of quiet rest. 

Office Measurement of BP
BP measurements are to be made at each study clinic visit using both the patient’s home BP 
device and a mercury manometer. Both measurements are to be recorded, but the latter value 
is to be used as the reading of record and employed to assess the accuracy of the home device.  
Measurement should begin after 5 minutes of quiet rest.  Data will be reviewed for systematic 
discrepancies between readings obtained from each device. 

III.  Treatment Goal 
Target blood pressure is  130/80 obtained with the mercury manometer at the clinic visit.  Any 
treatment modality that fails to keep BP less than or equal to 130/80 demands an additional step 
using readings from either the home BP values and/or the clinic readings. 

IV.  Treatment 
Lifestyle modifications, with or without drug therapy.
For subjects with BP <140/90 and not on anti-hypertensive treatment, this modality alone may 
be tried first for at least 1 month.  If BP >130/80, or BP does not remain at less than 130/80, life 
style modifications will be accompanied by drug treatment as well. 

BP can improve with: 
 Weight reduction (if obese) 
 Moderation of dietary sodium (no salt added, no salty or processed foods) 
 Consumption of fresh fruits and vegetables  Consumption of fresh fruits and vegetables 
 Limitation of alcohol to not more than one drink-equivalent per day 
 Increased physical activity (if sedentary)  Increased physical activity (if sedentary) 
 Smoking cessation 
 Stress management 

Step scheme for drug treatment of hypertension.
1) Angiotensin Converting Enzyme (ACE) Inhibitor; e.g,. lisinopriol.  If not tolerated (cough), 

Angiotensin Receptor Blocker (ARB); e.g., losartan. 
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2) Add hydrochlorothiazide (HCTZ) 12.5 mg. Titrate to a maximum of 25 mg if necessary.  
If creatinine >2 mg/dl, substitute a loop diuretic to be given twice daily.  For subjects with 
hypokalemia, spironolactone (12.5 – 50 mg) or triamterene (25-20 mg)  may be 
substituted for HCTZ, with appropriate monitoring of serum potassium. 

 
3) Add a calcium channel blocker, in long acting form; e.g., verapamil, diltiazem, or a long-

acting dihydropyridine.  Dihydropyridine in short-acting form should not be used to treat 
hypertension. 

 
4) Add selective beta-blocker at low dose (e.g. titrate to maximal dose of atenolol, 50 

mg/day). 
 

5) Add an alpha-blocker; e.g., prazosin, doxazosin or terazosin.  Initial doses should be 
given at bedtime to avoid syncope. 

 
6) Add Clonidine.  If the patch is used to replace oral clonidine, effects may not be seen 

until 2-3 days after switching from oral.  The oral treatment should be tapered over 2 or 3 
days while the patch is administered. 

 
V. General considerations: 
A new drug may be added after maximal effective dose of current treatment has failed to attain 
goals (unless a separate indication for the new drug exists). Treatment is to be individualized 
based on a subject’s characteristics (race, fluid retention, serum potassium, other conditions-
post MI, CHF, etc). A minimum of two weeks of observation of the effects of a dose or doses of 
current hypertensive agents should be conducted, before another new antihypertensive agent is 
prescribed or the dose or agent is advanced. 
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APPENDIX C. Data Collection Instruments 

Screening and Enrollment
 Subject Screening Form (Primary Care Provider) Subject Screening Form (Primary Care Provider)
 Letter from Primary Care Provider 
 Response Card
 Telephone Log  Telephone Log 
 Subject Screening Form (Subject)
 Informed Consent Form
 Baseline Intake Form

Questionnaires and Chart Reviews
 Baseline Assessment
 Monthly Follow-Up (ACM+HT)
 Monthly Follow-Up (Care Coordination)
 Three-Month Intake Form
 Three-Month Assessment

Six-Month Intake Form
Six-Month Assessment

 Medical Record Review

Other
 Daily Log 
 Telephone Contacts 
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In-Home Diabetes Care Management/Coordination Program for Veterans: 
The Diabetes Telemonitoring (DiaTel) Study, Phase I 
 
 
HbA1c:  
 
Pulling data:   N:\Diatel\final phase I\HbA1c\ pulling phase 1 hba1c.sas 
Original data:  N:\Diatel\final phase I\HbA1c\hba1c.dta 
Data management:  includes add and drop some obs, show missing and imputation 
Program:N:\Diatel\final phase I\HbA1c\hba1c phase 1 data management and imputation.do 
Data after finger imputation:  N:\Diatel\final phase I\HbA1c\fingerimputed10.dta 
Data after imputation for #924 and #657:   N:\Diatel\final phase I\hba1c\imputed1step1 
Data after imputation for #22:  N:\Diatel\final phase I\hba1c\imputed1step2 
One eligible set after above two imputations:  N:\Diatel\final phase I\HbA1c\set1.dta 
Put 10 sets together:     N:\Diatel\final phase I\HbA1c\final10sets.dta 
Mean of above 10 sets:     N:\Diatel\final phase I\HbA1c\finalhba1c.dta 
 

HbA1c Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE)(CC-HT) P-value 

Baseline 9.52 1.50 9.44 1.40 9.60 1.61 -0.16 0.26 0.53 
3m 8.35 1.28 8.70 1.25 7.95 1.18 0.75 0.21 <0.001 

6m 8.28 1.33 8.63 1.32 7.89 1.23 0.74 0.22 <0.001 
Drop       HT-CC   
Base-3m 1.17 142 0.75 1.27 1.65 1.42 0.91 0.23 <0.001 
Base-6m 1.24 1.53 0.81 1.42 1.72 1.51 0.91 0.25 <0.001 
3m-6m 0.07 0.87 0.07 0.86 0.06 0.87 -0.003 0.15 0.984 

 

micombine reg lab_value3 
micombine reg lab_value3 if group==1 
micombine reg lab_value3 if group==2 

Blue part (italics):  micombine regress lab_value1 group                     

Red part (bold): micombine reg diff3 group,   other option for the red part as following 
micombine regress lab_value2 lab_value1 group 
micombine regress lab_value3 lab_value1 group 
micombine regress lab_value3 lab_value2 group 
 
Here is the difference 

HbA1c Diff(SE)(CC-HT) P-value 

Drop HT-CC   
Base-3m 0.82 0.18 <0.001 
Base-6m 0.81 0.20 <0.001 
3m-6m -0.13 0.15 0.40 

Example: 
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. micombine reg diff1 group 

 

Multiple imputation parameter estimates (10 imputations) 

-----------------------------------------------------------------------------

- 

      diff1 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------

- 

      group |   .9094424   .2299669     3.95   0.000     .4546387    1.364246 

      _cons |  -.1641753   .3550572    -0.46   0.645    -.8663692    .5380186 

-----------------------------------------------------------------------------

- 

137 observations. 

 

. micombine regress lab_value2 lab_value1 group 

 

Multiple imputation parameter estimates (10 imputations) 

-----------------------------------------------------------------------------

- 

 lab_value2 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------

- 

 lab_value1 |   .4272907   .0608645     7.02   0.000     .3069113    .5476701 

      group |  -.8164466   .1767226    -4.62   0.000    -1.165973   -.4669201 

      _cons |   5.478849   .6265941     8.74   0.000     4.239555    6.718143 

-----------------------------------------------------------------------------

- 

137 observations. 

 

 P-value 

Change Combined CC HT 
Base-3m <0.001 <0.001 <0.001 
Base-6m <0.001 <0.001 <0.001 
3m-6m 0.377 0.505 0.556 

 

micombine reg diff3  

micombine reg diff3 if group==1 

micombine reg diff3 if group==2 

 

 

 Number of meeting target for HbA1c (<=7%) 
Time Total (n=137) CC (n=73) HT(n=64) 
Baseline 0 0 % 0 0 % 0 0 % 
3 month 15 10.95 % 4 5.48 % 11 17.19 % 
6 month 19 13.87 % 4 5.48 % 15 23.44 % 
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. tab group target if n==2,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        69          4 |        73  

           |     94.52       5.48 |    100.00  

-----------+----------------------+---------- 

        HT |        53         11 |        64  

           |     82.81      17.19 |    100.00  

-----------+----------------------+---------- 

     Total |       122         15 |       137  

           |     89.05      10.95 |    100.00  

 

          Pearson chi2(1) =   4.7945   Pr = 0.029 

 

 

. tab group target if n==3,row chi2 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        69          4 |        73  

           |     94.52       5.48 |    100.00  

-----------+----------------------+---------- 

        HT |        49         15 |        64  

           |     76.56      23.44 |    100.00  

-----------+----------------------+---------- 

     Total |       118         19 |       137  

           |     86.13      13.87 |    100.00  

 

          Pearson chi2(1) =   9.2067   Pr = 0.002 

 

. logit target group n if n!=2 

 

note: n != 3 predicts failure perfectly 

      n dropped and 137 obs not used 

 

Logistic regression                               Number of obs   =        137 

                                                  LR chi2(1)      =       9.60 

                                                  Prob > chi2     =     0.0019 

Log likelihood = -50.353583                       Pseudo R2       =     0.0870 

 

------------------------------------------------------------------------------ 

      target |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

       group |   1.664042   .5929313     2.81   0.005      .501918    2.826166 

       _cons |  -2.847812   .5142885    -5.54   0.000    -3.855799   -1.839825 

------------------------------------------------------------------------------ 
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BPSYS 
 

Pulling data:   N:\Diatel\final phase I\BpWeight\pulling phase 1 bpweight.sas 

Original data:    N:\Diatel\final phase I\BpWeight\bpweight.dta 

Program:           N:\Diatel\final phase I\BpWeight\ bpweight phase 1.do 

After imputation:     N:\Diatel\final phase I\BpWeight\bpsys10sets 

Final data:          N:\Diatel\final phase I\BpWeight\finalbpsys.dta 

BPSYS Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 143.47 20.26 142.26 18.95 144.84 21.72 -2.58 3.47 0.46 

3m 136.55 22.57 137.13 21.38 135.89 23.31 1.24 3.75 0.74 

6m 132.52 21.96 132.98 18.98 132.00 24.27 0.99 3.65 0.79 

Change       HT-CC   
Base-3m 6.91 20.82 5.13 20.13 8.95 20.77 3.82 3.42 0.27 
Base-6m 10.94 23.44 9.28 19.92 12.85 26.20 3.57 3.90 0.36 
3m-6m 4.03 24.19 4.15 21.31 3.90 27.22 -0.25 4.16 0.95 

 

 P-value 

Change Combined CC HT 
Base-3m <0.001 0.033 0.001 
Base-6m <0.001 <0.001 <0.001 
3m-6m 0.053 0.101 0.256 

 

 

 Number of meeting target for Systolic BP  (<=130mmHg) 
Time Total (n=137) CC (n=73) HT(n=64) 
Baseline 37 27.01 % 19 26.03 % 18 28.13 % 
3 month 58 42.34 % 29 39.73 % 29 45.31 % 
6 month 64 46.72 % 34 46.58% 30 46.88 % 

 

. tab group target if n==1,row chi2 

 

          |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        54         19 |        73  

           |     73.97      26.03 |    100.00  

-----------+----------------------+---------- 

        HT |        46         18 |        64  

           |     71.88      28.13 |    100.00  

-----------+----------------------+---------- 

     Total |       100         37 |       137  

           |     72.99      27.01 |    100.00  

 

          Pearson chi2(1) =   0.0761   Pr = 0.783 
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. tab group target if n==2,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        44         29 |        73  

           |     60.27      39.73 |    100.00  

-----------+----------------------+---------- 

        HT |        35         29 |        64  

           |     54.69      45.31 |    100.00  

-----------+----------------------+---------- 

     Total |        79         58 |       137  

           |     57.66      42.34 |    100.00  

 

          Pearson chi2(1) =   0.4360   Pr = 0.509 

 

. tab group target if n==3,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        39         34 |        73  

           |     53.42      46.58 |    100.00  

-----------+----------------------+---------- 

        HT |        34         30 |        64  

           |     53.13      46.88 |    100.00  

-----------+----------------------+---------- 

     Total |        73         64 |       137  

           |     53.28      46.72 |    100.00  

 

          Pearson chi2(1) =   0.0012   Pr = 0.972 
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BPDIAS  (file location same as BPSYS) 
 

BPDIAS Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 80.24 11.65 80.51 10.12 79.94 13.26 0.57 2.00 0.78 

3m 76.04 12.67 76.64 12.88 75.37 12.04 1.27 2.10 0.55 

6m 74.26 14.24 75.92 13.17 72.37 14.65 3.55 2.34 0.13 

Change          
Base-3m 4.20 12.11 3.87 11.43 4.57 12.47 0.70 2.00 0.73 
Base-6m 5.98 13.51 4.59 12.52 7.57 13.84 2.98 2.21 0.18 
3m-6m 1.78 13.03 0.72 11.97 2.99 14.12 2.28 2.24 0.31 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.005 0.005 
Base-6m <0.001 0.003 <0.001 
3m-6m 0.112 0.610 0.095 

 
 Number of meeting target for Diastolic BP  (<=80mmHg) 
Time Total (n=137) CC (n=73) HT(n=64) 
Baseline 81 59.12 % 42 57.53 % 39 60.94 % 
3 month 89 64.96 % 46 63.01 % 43 67.19 % 
6 month 103 75.18 % 53 72.60% 50 78.13 % 

 
. tab group target if n==1,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        35         38 |        73  

           |     47.95      52.05 |    100.00  

-----------+----------------------+---------- 

        HT |        33         31 |        64  

           |     51.56      48.44 |    100.00  

-----------+----------------------+---------- 

     Total |        68         69 |       137  

           |     49.64      50.36 |    100.00  

 

          Pearson chi2(1) =   0.1785   Pr = 0.673 
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. tab group target if n==2,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        29         44 |        73  

           |     39.73      60.27 |    100.00  

-----------+----------------------+---------- 

        HT |        23         41 |        64  

           |     35.94      64.06 |    100.00  

-----------+----------------------+---------- 

     Total |        52         85 |       137  

           |     37.96      62.04 |    100.00  

 

          Pearson chi2(1) =   0.2078   Pr = 0.648 

 

. tab group target if n==3,row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        21         52 |        73  

           |     28.77      71.23 |    100.00  

-----------+----------------------+---------- 

        HT |        17         47 |        64  

           |     26.56      73.44 |    100.00  

-----------+----------------------+---------- 

     Total |        38         99 |       137  

           |     27.74      72.26 |    100.00  

 

          Pearson chi2(1) =   0.0827   Pr = 0.774 
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MAP(file location same as BPSYS) 
 

MAP Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 101.32 12.59 101.09 10.42 101.57 10.45 -0.48 2.16 0.824 

3m 96.21 15.54 96.80 14.12 95.54 12.96 1.26 2.35 0.592 

6m 93.68 20.42 94.94 14.87 92.25 16.04 2.69 2.50 0.284 

Change          
Base-3m 5.10 14.10 4.29 13.17 6.03 14.57 1.74 2.31 0.453 
Base-6m 7.63 15.90 6.15 14.31 9.33 16.79 3.18 2.61 0.226 
3m-6m 2.53 15.92 1.86 14.22 3.30 17.75 1.43 2.75 0.602 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.007 0.002 
Base-6m <0.001 <0.001 <0.001 

3m-6m 0.05 0.267 0.142 
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Weight (file location same as BPSYS) 
 

Weight Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 224.99 46.61 223.54 47.91 226.65 45.39 -3.11 8.01 0.699 

3m 223.65 47.21 222.02 49.57 225.51 44.50 -3.49 8.08 0.666 

6m 226.52 48.15 223.88 48.58 229.54 47.64 -5.65 8.23 0.493 

Change          
Base-3m 1.34 12.99 1.52 14.22 1.14 10.78 -0.38 2.13 0.857 
Base-6m -1.53 13.25 -0.34 10.98 -2.89 14.71 -2.54 2.15 0.238 
3m-6m -2.87 11.40 -1.87 10.15 -4.03 12.35 -2.16 1.91 0.261 

 
 P-value 

Change Combined CC HT 
Base-3m 0.228 0.363 0.401 
Base-6m 0.179 0.791 0.122 
3m-6m 0.004 0.121 0.011 
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Cholesterol 
 

Pulling data:      N:\Diatel\final phase I\all other lab\lab data all.sas 

Original data:    N:\Diatel\final phase I\all other lab\cho.dta 

Program:           N:\Diatel\final phase I\all other lab\cho.do 

After imputation:     N:\Diatel\final phase I\all other lab\cho10sets.dta 

Final data:                N:\Diatel\final phase I\all other lab\finalcho.dta 

 

CHO Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 176.39 48.62 175.59 43.51 177.30 54.20 -1.71 8.36 0.838 

3m 155.62 37.61 160.75 37.48 149.78 37.17 10.97 6.40 0.089 

6m 154.00 39.20 159.12 37.22 148.15 40.21 10.96 6.57 0.098 

Change          
Base-3m 20.76 41.27 14.84 39.56 27.52 42.42 12.68 7.02 0.073 
Base-6m 22.39 44.69 16.47 43.90 29.14 44.39 12.67 7.52 0.094 
3m-6m 1.63 27.31 1.63 27.94 1.62 28.51 -0.01 4.98 0.998 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.002 <0.001 
Base-6m <0.001 0.002 <0.001 
3m-6m 0.486 0.619 0.650 
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Without the outlier 

CHO Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 174.37 42.65 175.59 43.51 172.95 41.93 -2.63 7.36 0.721 

3m 154.64 35.92 160.75 37.48 147.55 32.88 13.20 6.10 0.032 

6m 153.06 37.79 159.12 37.22 146.04 36.80 13.07 6.32 0.041 

Change          
Base-3m 19.73 39.76 14.84 39.56 25.40 39.19 10.56 6.78 0.122 
Base-6m 21.31 43.17 16.47 43.90 26.91 40.95 10.44 7.28 0.154 
3m-6m 1.57 27.50 1.63 27.94 1.51 28.72 -0.13 5.02 0.980 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.002 <0.001 
Base-6m <0.001 0.002 <0.001 
3m-6m 0.504 0.619 0.679 
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HDL(file location same as CHO) 
 

HDL Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 38.38 13.21 38.37 13.05 38.39 13.49 -0.02 2.27 0.993 

3m 35.65 10.84 36.24 11.03 34.99 10.70 1.26 1.87 0.502 

6m 35.78 12.59 36.37 13.58 35.10 11.31 1.27 2.15 0.554 

Change          
Base-3m 2.73 9.75 2.13 6.71 3.41 12.39 1.28 1.68 0.449 
Base-6m 2.60 8.33 2.00 6.47 3.29 9.92 1.29 1.40 0.359 
3m-6m -0.12 6.86 -0.13 5.93 -0.11 8.18 0.02 1.25 0.990 

 
 P-value 

Change Combined CC HT 
Base-3m 0.001 0.008 0.032 
Base-6m <0.001 0.010 0.010 
3m-6m 0.834 0.851 0.911 
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LDL(file location same as CHO) 
 

LDL Combined 
(128)(SD) CC (69)(SD) HT(59)(SD) Diff(SE) (CC-HT) P-value 

Baseline 100.40 33.94 101.78 32.04 98.77 36.26 3.01 6.04 0.619 

3m 89.54 30.29 92.31 32.17 86.31 27.65 5.99 5.36 0.265 

6m 87.07 29.26 91.16 30.62 82.28 27.93 8.88 5.28 0.095 

Change          
Base-3m 10.85 31.58 9.48 29.92 12.46 33.43 2.98 5.60 0.596 
Base-6m 13.33 32.99 10.62 31.98 16.49 34.84 5.87 5.97 0.327 
3m-6m 2.48 25.83 1.14 27.77 4.03 22.62 2.89 4.48 0.520 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.011 0.006 
Base-6m <0.001 0.007 0.001 
3m-6m 0.280 0.733 0.176 

 
 Number of meeting target for LDL  (<=100mg/dl) 
Time Total (n=128) CC (n=69) HT(n=59) 
Baseline 67 52.34 % 36 52.17 % 31 52.54 % 
3 month 87 67.97 % 44 63.77 % 43 72.88 % 
6 month 88 68.75 % 41 59.42% 47 79.66 % 

 

 

 

. tab group target if n==1, row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        33         36 |        69  

           |     47.83      52.17 |    100.00  

-----------+----------------------+---------- 

        HT |        28         31 |        59  

           |     47.46      52.54 |    100.00  

-----------+----------------------+---------- 

     Total |        61         67 |       128  

           |     47.66      52.34 |    100.00  

 

          Pearson chi2(1) =   0.0017   Pr = 0.967 
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. tab group target if n==2, row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        25         44 |        69  

           |     36.23      63.77 |    100.00  

-----------+----------------------+---------- 

        HT |        16         43 |        59  

           |     27.12      72.88 |    100.00  

-----------+----------------------+---------- 

     Total |        41         87 |       128  

           |     32.03      67.97 |    100.00  

 

          Pearson chi2(1) =   1.2133   Pr = 0.271 

 

. tab group target if n==3, row chi2 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        28         41 |        69  

           |     40.58      59.42 |    100.00  

-----------+----------------------+---------- 

        HT |        12         47 |        59  

           |     20.34      79.66 |    100.00  

-----------+----------------------+---------- 

     Total |        40         88 |       128  

           |     31.25      68.75 |    100.00  

 

          Pearson chi2(1) =   6.0649   Pr = 0.014 
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Triglyceride (file location same as CHO) 
 

TRI Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 192.80 147.82 194.07 160.36 191.35 133.33 2.72 25.41 0.915 

3m 160.60 124.83 169.97 133.60 149.91 114.13 20.06 21.44 0.351 

6m 162.19 110.04 170.73 115.88 152.45 99.70 18.29 18.35 0.321 

Change          
Base-3m 32.19 120.86 24.09 126.76 41.43 114.50 17.34 20.88 0.408 
Base-6m 30.61 114.25 23.34 111.67 38.90 113.58 15.56 18.99 0.414 
3m-6m -1.59 82.73 -0.76 80.17 -2.54 87.46 -1.78 14.45 0.902 

 
 P-value 

Change Combined CC HT 
Base-3m 0.002 0.109 0.005 
Base-6m 0.002 0.078 0.008 
3m-6m 0.823 0.936 0.817 

 
 Number of meeting target for Triglyceride  (<=150mg/dl) 
Time Total (n=137) CC (n=73) HT(n=64) 
Baseline 76 55.47 % 43 58.90 % 33 51.56 % 
3 month 81 59.12 % 39 53.42 % 42 65.63 % 
6 month 82 59.85 % 42 57.53% 40 62.50 % 

 
. tab group target if n==1, row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        30         43 |        73  

           |     41.10      58.90 |    100.00  

-----------+----------------------+---------- 

        HT |        31         33 |        64  

           |     48.44      51.56 |    100.00  

-----------+----------------------+---------- 

     Total |        61         76 |       137  

           |     44.53      55.47 |    100.00  

 

          Pearson chi2(1) =   0.7442   Pr = 0.388 
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. tab group target if n==2, row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        34         39 |        73  

           |     46.58      53.42 |    100.00  

-----------+----------------------+---------- 

        HT |        22         42 |        64  

           |     34.38      65.63 |    100.00  

-----------+----------------------+---------- 

     Total |        56         81 |       137  

           |     40.88      59.12 |    100.00  

 

          Pearson chi2(1) =   2.1004   Pr = 0.147 

 

. tab group target if n==3, row chi2 

 

           |        target 

     group |         0          1 |     Total 

-----------+----------------------+---------- 

        CC |        31         42 |        73  

           |     42.47      57.53 |    100.00  

-----------+----------------------+---------- 

        HT |        24         40 |        64  

           |     37.50      62.50 |    100.00  

-----------+----------------------+---------- 

     Total |        55         82 |       137  

           |     40.15      59.85 |    100.00  

 

          Pearson chi2(1) =   0.3500   Pr = 0.554 

 

 

0

10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

Tr
ig

ly
ce

rid
e 

(m
g/

dl
)

B 3 6

ACM/HT CC

10
0

15
0

20
0

25
0

m
g/

dl

B 3 6

ACM/HT CC



Appendix U 
 
In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase I 

FY04.DeRubertis.02/12/2008 Appendix D, page D-17  

Questionnaires 
 
PAID  (Problem Areas in Diabetes, range: 0-100) 
 

It ranges from 0 to 100, where a higher score indicates greater emotional distress. For subjects 
who did the PAID assessment, they almost answered all the questions. Those small amounts of 
missing were replaced by mean. For those subjects who missed the assessment, their missing 
values were multiply imputed. 

 
Pulling data:      N:\Diatel\final phase I\questionnaire analysis\PAID\program to pull paid.sas 

Original data:    N:\Diatel\final phase I\questionnaire analysis\PAID \paid.dta 

Program:           N:\Diatel\final phase I\questionnaire analysis\PAID \paid analysis.do 

After imputation:     N:\Diatel\final phase I\questionnaire analysis\PAID \paid10sets.dta 

Final data:                N:\Diatel\final phase I\questionnaire analysis\PAID \finalpaid.dta 

PAID Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value 

Baseline 33.45 21.30 33.11 23.54 33.84 18.61 -0.72 3.66 0.844 

3m 27.02 20.52 28.36 22.26 25.50 18.17 2.86 3.49 0.414 

6m 26.01 20.95 27.27 21.15 24.57 20.44 2.70 3.54 0.447 

Change          
Base-3m 6.43 14.63 4.76 12.97 8.34 15.97 3.58 2.46 0.148 
Base-6m 7.44 17.98 5.84 16.84 9.26 18.55 3.42 2.98 0.253 
3m-6m 1.10 16.20 1.08 15.96 0.93 16.07 -0.15 2.71 0.955 

 
 P-value 

Change Combined CC HT 
Base-3m <0.001 0.003 <0.001 
Base-6m <0.001 0.004 <0.001 
3m-6m 0.467 0.564 0.645 
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MDQ (Multidimensional Diabetes Questionnaire, range: section (1,2): 0-6 section(3): 0-100)  
(file location under questionnaire analysis\MDQ) 

MDQ has 3 sections.  
Section 1: general pe rceptions o f di abetes and r elated social sup port. I t al so has 3 parts: 
perceived interference, perceived severity and perceived social support. The first part includes 
one question not applicable to subjects l iving alone. It is treated as missing and replaced with 
mean. The 3rd part on ly ha s 4 questions an d 2 o f them are not ap plicable for subjects l iving 
alone. The other 2 questions are de signed for support from family, friends or doctors. How do 
deal with this kind of missing? 

Section 2 is about social support and not applicable at all to subjects living alone. They would 
skip the whole section. There is di lemma like this: sub jects l ived alone at baseline, bu t no t 3 
month, etc. How to deal with these situations? 

Section 1: general perceptions of diabetes and related social support  

Interference : items (1+4+7+8+11+13+14+15+16)/9, the smaller, the better 

Interfere
nce

Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 2.42 1.55 2.32 1.63 2.54 1.45 -0.22 0.27 0.411

3m 2.12 1.55 2.00 1.49 2.25 1.60 -0.25 0.26 0.341

6m 2.20 1.61 2.10 1.60 2.31 1.67 -0.21 028 0.455

Change
Base-3m 0.30 1.12 0.32 1.15 0.29 1.05 -0.03 0.19 0.864
Base-6m 0.22 1.25 0.22 1.27 0.23 1.31 0.01 0.23 0.976
3m-6m -0.08 1.17 -0.10 1.14 -0.06 1.21 0.04 0.20 0.848

P-value

Change Combined CC HT
Base-3m 0.002 0.021 0.033
Base-6m 0.038 0.140 0.169
3m-6m 0.429 0.469 0.701
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Severity: items(3+6+9)/3, the smaller, the better 

Severity Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 3.59 1.57 3.45 1.60 3.76 1.53 -0.31 0.27 0.257

3m 3.28 1.73 3.19 1.73 3.39 1.71 -0.20 0.29 0.486

6m 3.03 1.64 2.92 1.62 3.15 1.63 -0.22 0.27 0.416

Change
Base-3m 0.31 1.33 0.27 1.24 0.37 1.37 0.10 0.22 0.643
Base-6m 0.57 1.39 0.53 1.26 0.61 1.51 0.08 0.23 0.728
3m-6m 0.25 1.50 0.26 1.31 0.24 1.64 -0.02 0.25 0.937

P-value

Change Combined CC HT
Base-3m 0.006 0.070 0.037
Base-6m <0.001 0.001 0.002
3m-6m 0.051 0.092 0.244
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Social support : items(2+5+10+12)/4, the larger, the better
#2. To what extent does your spouse (or significant other, companion, or a person who l ives 
with you) support you with diabetes?  (skip if live alone) 

#10. To what extent does your spouse (or significant other, companion, or a person who l ives 
with you) pay attention to you because of your diabetes?  (skip if live alone) 

#5. To what extent do your family and friends support you or help you with your diabetes? 
 

 Baseline  |         CC        VI |     Total 

-----------+----------------------+---------- 

         0 |         3          0 |         3  

           |      5.45       0.00 |      3.03  

-----------+----------------------+---------- 

         1 |         2          1 |         3  

           |      3.64       2.27 |      3.03  

-----------+----------------------+---------- 

         2 |         5          4 |         9  

           |      9.09       9.09 |      9.09  

-----------+----------------------+---------- 

         3 |         7          5 |        12  

           |     12.73      11.36 |     12.12  

-----------+----------------------+---------- 

         4 |        12          8 |        20  

           |     21.82      18.18 |     20.20  

-----------+----------------------+---------- 

         5 |         9          9 |        18  

           |     16.36      20.45 |     18.18  

-----------+----------------------+---------- 

         6 |        17         17 |        34  

           |     30.91      38.64 |     34.34  

-----------+----------------------+---------- 

     Total |        55         44 |        99  

           |    100.00     100.00 |    100.00  

 

 

 3-month   |         CC       VI |     Total 

-----------+----------------------+---------- 

         0 |         4          1 |         5  

           |      7.84       2.13 |      5.10  

-----------+----------------------+---------- 

         1 |         1          2 |         3  

           |      1.96       4.26 |      3.06  

-----------+----------------------+---------- 

         2 |         2          1 |         3  

           |      3.92       2.13 |      3.06  

-----------+----------------------+---------- 

         3 |         8          3 |        11  

           |     15.69       6.38 |     11.22  

-----------+----------------------+---------- 

         4 |         8          4 |        12  

           |     15.69       8.51 |     12.24  

-----------+----------------------+---------- 

         5 |        12         11 |        23  

           |     23.53      23.40 |     23.47  

-----------+----------------------+---------- 

         6 |        16         25 |        41  

           |     31.37      53.19 |     41.84  

-----------+----------------------+---------- 

     Total |        51         47 |        98  

           |    100.00     100.00 |    100.00  
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  6-month  |         CC        VI |     Total 

-----------+----------------------+---------- 

         0 |         6          1 |         7  

           |     12.00       2.63 |      7.95  

-----------+----------------------+---------- 

         2 |         4          2 |         6  

           |      8.00       5.26 |      6.82  

-----------+----------------------+---------- 

         3 |         7          6 |        13  

           |     14.00      15.79 |     14.77  

-----------+----------------------+---------- 

         4 |         7          2 |         9  

           |     14.00       5.26 |     10.23  

-----------+----------------------+---------- 

         5 |        12          7 |        19  

           |     24.00      18.42 |     21.59  

-----------+----------------------+---------- 

         6 |        14         20 |        34  

           |     28.00      52.63 |     38.64  

-----------+----------------------+---------- 

     Total |        50         38 |        88  

           |    100.00     100.00 |    100.00  

 

#12. To what extent does your doctor or health care team support you or help you with your 
diabetes? 
 
           |         

  Baseline |       CC          VI |     Total 

-----------+----------------------+---------- 

         0 |         4          1 |         5  

           |      5.56       1.59 |      3.70  

-----------+----------------------+---------- 

         1 |         4          3 |         7  

           |      5.56       4.76 |      5.19  

-----------+----------------------+---------- 

         2 |         6          2 |         8  

           |      8.33       3.17 |      5.93  

-----------+----------------------+---------- 

         3 |        11         12 |        23  

           |     15.28      19.05 |     17.04  

-----------+----------------------+---------- 

         4 |        13         10 |        23  

           |     18.06      15.87 |     17.04  

-----------+----------------------+---------- 

         5 |        19         11 |        30  

           |     26.39      17.46 |     22.22  

-----------+----------------------+---------- 

         6 |        15         24 |        39  

           |     20.83      38.10 |     28.89  

-----------+----------------------+---------- 

     Total |        72         63 |       135  

           |    100.00     100.00 |    100.00  

 

 

   3-month |        CC         VI |     Total 

-----------+----------------------+---------- 

         0 |         2          0 |         2  

           |      2.94       0.00 |      1.59  

-----------+----------------------+---------- 

         1 |         1          0 |         1  

           |      1.47       0.00 |      0.79  

-----------+----------------------+---------- 
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         2 |         4          1 |         5  

           |      5.88       1.72 |      3.97  

-----------+----------------------+---------- 

         3 |         8          5 |        13  

           |     11.76       8.62 |     10.32  

-----------+----------------------+---------- 

         4 |        12          3 |        15  

           |     17.65       5.17 |     11.90  

-----------+----------------------+---------- 

         5 |        15         18 |        33  

           |     22.06      31.03 |     26.19  

-----------+----------------------+---------- 

         6 |        26         31 |        57  

           |     38.24      53.45 |     45.24  

-----------+----------------------+---------- 

     Total |        68         58 |       126  

           |    100.00     100.00 |    100.00  

 

 

   6-month |        CC          VI |     Total 

-----------+----------------------+---------- 

         0 |         2          0 |         2  

           |      2.99       0.00 |      1.63  

-----------+----------------------+---------- 

         2 |         3          1 |         4  

           |      4.48       1.79 |      3.25  

-----------+----------------------+---------- 

         3 |        13          5 |        18  

           |     19.40       8.93 |     14.63  

-----------+----------------------+---------- 

         4 |         8          3 |        11  

           |     11.94       5.36 |      8.94  

-----------+----------------------+---------- 

         5 |        14         16 |        30  

           |     20.90      28.57 |     24.39  

-----------+----------------------+---------- 

         6 |        27         31 |        58  

           |     40.30      55.36 |     47.15  

-----------+----------------------+---------- 

     Total |        67         56 |       123  

           |    100.00     100.00 |    100.00 

Section II: social incentives related to self-care activities 

Positive reinforcing behaviors: items (1+3+4+6+7+8+10+12)/8, the larger, the better 

Misguided reinforcing behaviors: item .(2+4+9+11)/4, the smaller, the better 

. xttrans alone 
           |       alone 

     alone |         0          1 |     Total 

-----------+----------------------+---------- 

         0 |     94.27       5.73 |    100.00  

         1 |     32.20      67.80 |    100.00  

-----------+----------------------+---------- 

     Total |     79.68      20.32 |    100.00 
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Section III: self-efficacy and outcomes expectancies 

Self-efficacy: items (1+2+3+4+5+6+7)/7, the larger, the better 

Self-
efficacy

Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 57.58 22.07 58.62 22.39 56.39 21.82 2.22 3.79 0.558

3m 63.80 21.11 63.50 20.85 64.15 21.04 -0.66 3.54 0.853

6m 64.21 20.91 64.06 21.07 64.38 21.10 -0.32 3.63 0.929

Change
Base-3m -6.23 17.47 -4.88 16.29 -7.76 18.23 -2.88 2.91 0.323
Base-6m -6.63 18.79 -5.44 17.53 -7.99 20.26 -2.55 3.24 0.433
3m-6m -0.41 13.44 -0.56 13.67 -0.23 13.94 0.34 2.42 0.890

P-value

Change Combined CC HT
Base-3m <0.001 0.013 0.001
Base-6m <0.001 0.010 0.002
3m-6m 0.724 0.726 0.897
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Outcome expectancies: items (8+9+10+11+12+13)/6, the larger, the better 

Outcome Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 88.51 14.77 86.30 17.08 91.03 11.19 -4.73 2.51 0.061

3m 90.63 12.78 89.32 13.57 92.12 11.78 -2.80 2.20 0.205

6m 89.90 14.08 87.86 15.32 92.22 12.06 -4.35 3.37 0.068

Change
Base-3m -2.12 13.86 -3.02 15.38 -1.09 12.02 1.93 2.40 0.422
Base-6m -1.39 14.90 -1.56 16.74 -1.18 12.15 0.38 2.50 0.880
3m-6m 0.73 13.53 1.46 14.48 -0.10 12.17 -1.55 2.29 0.499

P-value

Change Combined CC HT
Base-3m 0.076 0.098 0.472
Base-6m 0.278 0.428 0.439
3m-6m 0.528 0.393 0.950
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Item by item 

1 How confident are you in your ability to follow your diet?  
   Rank sum Rank expected P-value  
 Baseline CC 4887 4860 0.9032  
  ATM 4158 4185   
       
 3m CC 4381.5 4416 0.8662  
  ATM 3746.5 3712   
       
 6m CC 3956.5 4059 0.5944  
  ATM 3546.5 3444   
       
2 How confident are you in your ability to test your blood sugar at the recommended frequency? 
   Rank sum Rank expected P-value  
 Baseline CC 4723.5 4655 0.317  
  ATM 4054.5 4123   
       
 3m CC 4482 4416 0.7432  
  ATM 3646 3712   
       
 6m CC 3967.5 4059 0.6296  
  ATM 3535.5 3444   
       
3 How confident are you in your ability to exercise regularly?   
   Rank sum Rank expected P-value  
 Baseline CC 4917.5 4757 0.4663  
  ATM 3993.5 4154   
       
 3m CC 4114 4286 0.3964  
  ATM 3761 3591   
       
 6m CC 4210 4026 0.3354  
  ATM 3171 3355   
       
4 How confident are you in your ability to keep your weight under control? 
   Rank sum Rank expected P-value  
 Baseline CC 5162.5 4964 0.378  
  ATM 4017.5 4216   
       
 3m CC 4820.5 4416 0.0486  
  ATM 3307.5 3712   
       
 6m CC 4380 4059 0.0963  
  ATM 3123 3444   
       
5 How confident are you in your ability to keep your blood sugar levels under control? 
   Rank sum Rank expected P-value  
 Baseline CC 5030.5 4964 0.7672  
  ATM 4149.5 4216   
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 3m CC 4037 4416 0.0636  
  ATM 4091 3712   
       
 6m CC 3805.5 4059 0.1891  
  ATM 397.5 3444   
       
6 How confident are you in your ability to resist food temptations? 
   Rank sum Rank expected P-value  
 Baseline CC 5123 4964 0.4793  
  ATM 4057 4216   
     0.9186  
 3m CC 4437 4416   
  ATM 3691 3712   
       
 6m CC 4006.5 4059 0.7859  
  ATM 3496.5 3444   
       
7 How confident are you in your ability to follow your diabetes treatment?  
 (diet, medications, blood sugar testing, exercise)?   
   Rank sum Rank expected P-value  
 Baseline CC 5054 4927.5 0.5682  
  ATM 3991 4117.5   
       
 3m CC 4182.5 4416 0.2529  
  ATM 3945.5 3712   
       
 6m CC 4070 4059 0.9545  
  ATM 3433 3444   
       
8 To what extent do you think that following your diet is important for controlling your diabetes? 
 (diet, medications, blood sugar testing, exercise)?   
   Rank sum Rank expected P-value  
 Baseline CC 4465.5 4964   
  ATM 4714.5 4216 0.0173  
       
 3m CC 4354 4416 0.7448  
  ATM 3774 3712   
       
 6m CC 3674 4059 0.0312  
  ATM 3829 3444   
       

9 
To what extent do you think that taking your medication as recommended is important for controlling 
your diabetes? 

   Rank sum Rank expected P-value  
 Baseline CC 4937.5 4964 0.8902  
  ATM 4242.5 4216   
       
 3m CC 4384.5 4381.5 0.9857  
  ATM 3616.5 3619.5   
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 6m CC 3952 4154 0.205  
  ATM 3674 3472   
       
10 To what extent do you think that exercise is important for controlling your diabetes? 
   Rank sum Rank expected P-value  
 Baseline CC 4691 4860 0.4274  
  ATM 4354 4185   
       
 3m CC 4099 4284 0.3171  
  ATM 3776 3591   
       
 6m CC 3821 4120.5 0.0995  
  ATM 3682 3382.5   
       

11 
To what extent do you think that measuring your blood sugar is important for controlling your 
diabetes? 

   Rank sum Rank expected P-value  
 Baseline CC 4552 4860 0.1432  
  ATM 4493 4185   
       
 3m CC 4205 4381.5 0.3206  
  ATM 3796 3619.5   
       
 6m CC 3904 4154 0.1453  
  ATM 3722 3472   
       

12 
To what extent do you think that following your diabetes treatment is important for controlling your 
diabetes? 

   Rank sum Rank expected P-value  
 Baseline CC 4602.5 4964 0.0717  
  ATM 4577.5 4216   
       
 3m CC 4265.6 4284 0.9122  
  ATM 3609.5 3591   
       
 6m CC 3978.5 4154 0.287  
  ATM 3647.5 3472   
       

13 
To what extent do you think that following your diabetes treatment is important for delaying and/or 
preventing long-term diabetes complications? 

   Rank sum Rank expected P-value  
 Baseline CC 4722.5 4964 0.2219  
  ATM 4457.5 4216   
       
 3m CC 4357 4381.5 0.881  
  ATM 3644 3619.5   
       
 6m CC 4038.5 4154 0.4649  
  ATM 3587.5 3472   
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DTS Diabetes Treatment Satisfaction (range: 0-36)

Treatment satisfaction: items (1+4+5+6+7+8), the larger, the better 

Outcome Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 23.75 7.35 23.92 7.68 23.55 7.01 0.37 1.26 0.771

3m 28.60 6.69 27.19 7.18 30.21 5.49 -3.02 1.09 0.006

6m 29.42 6.64 27.89 6.36 31.16 6.49 -3.26 1.10 0.004

Change
Base-3m -4.85 7.62 -3.27 7.65 -6.66 7.09 -3.39 1.26 0.008
Base-6m -5.67 7.78 -3.98 7.04 -7.61 8.23 -3.63 1.32 0.007
3m-6m -0.82 6.56 -0.71 6.27 -0.95 6.51 -0.24 1.07 0.821

P-value

Change Combined CC HT
Base-3m <0.001 <0.001 <0.001

Base-6m <0.001 <0.001 <0.001

3m-6m 0.146 0.339 0.248
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How often have felt blood sugars unacceptably high recently?
CC               

        tsbluhgh |  Baseline    3-month    6-month |     Total 

-----------------+---------------------------------+---------- 

None of the time |         2          5          5 |        12  

               1 |         5          8          5 |        18  

               2 |         5         14          8 |        27  

               3 |        18          9         11 |        38  

               4 |        13         15         11 |        39  

               5 |        12         11         18 |        41  

Most of the time |        18          6          7 |        31  

-----------------+---------------------------------+---------- 

           Total |        73         68         65 |       206  

 

         Pearson chi2(12) =  21.1284   Pr = 0.049 

 

ACM 

        tsbluhgh |  Baseline    3-month    6-month |     Total 

-----------------+---------------------------------+---------- 

None of the time |         0          3         10 |        13  

               1 |         2          7          8 |        17  

               2 |         4          9          5 |        18  

               3 |        11         11          6 |        28  

               4 |        18         20         13 |        51  

               5 |        12          7          8 |        27  

Most of the time |        15          2          5 |        22  

-----------------+---------------------------------+---------- 

           Total |        62         59         55 |       176  

 

         Pearson chi2(12) =  35.0421   Pr = 0.000 

 

How often have felt blood sugars unacceptably low recently?
CC 

        tsblulow |  Baseline    3-month    6-month |     Total 

-----------------+---------------------------------+---------- 

None of the time |        33         24          9 |        66  

               1 |        12         15          5 |        32  

               2 |        11          9          8 |        28  

               3 |         5          8         27 |        40  

               4 |         8          6         11 |        25  

               5 |         2          5          4 |        11  

Most of the time |         2          1          1 |         4  

-----------------+---------------------------------+---------- 

           Total |        73         68         65 |       206  

 

         Pearson chi2(12) =  43.7552   Pr = 0.000 

 

ACM 

        tsblulow |  Baseline    3-month    6-month |     Total 

-----------------+---------------------------------+---------- 

None of the time |        26         12          7 |        45  

               1 |        18         12          3 |        33  

               2 |         8         13          5 |        26  

               3 |         6          5          7 |        18  

               4 |         2          8         25 |        35  

               5 |         2          8          4 |        14  

Most of the time |         0          1          4 |         5  

-----------------+---------------------------------+---------- 

           Total |        62         59         55 |       176  

 

         Pearson chi2(12) =  61.2842   Pr = 0.000 
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How often have felt blood sugars unacceptably high 

recently? 
   Rank sum Rank expected P-value  
 Baseline CC 4744 4964 0.3208  
  ATM 4436 4216   
       
 3m CC 4365.5 4352 0.947  
  ATM 3762.5 3776   
       
 6m CC 4276 3932.5 0.0667  
  ATM 2984 3327.5   
       

 
How often have felt blood sugars unacceptably low 

recently? 
   Rank sum Rank expected P-value  
 Baseline CC 5071 4964 0.6188  
  ATM 4109 4216   
       
 3m CC 3955 4352 0.05  
  ATM 4173 3776   
       
 6m CC 3447 3932.5 0.0086  
  ATM 3813 3327.5   
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SF12 (range: 0-100)

The SF12 generates two scores; a mental component score and a physical component score. In 
a general population the mean score on each component is around 50 , with scores of 40 -49 
indicating m ild disability, scores o f 30 -39 i ndicating m oderate disability and scores be low 30  
indicating severe disability. indicating severe disability. 

PCS: the larger, the better 

PCS Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 41.39 10.81 43.46 10.15 39.04 11.14 4.42 1.82 0.016

3m 41.31 11.22 41.83 10.85 40.72 11.41 1.11 1.88 0.556

6m 41.99 10.81 44.04 10.18 39.65 11.12 4.39 1.82 0.017

Change
Base-3m 0.08 8.81 1.63 9.03 -1.68 8.18 -3.31 1.48 0.027
Base-6m -0.60 8.57 -0.58 7.92 -0.61 9.43 -0.03 1.49 0.986
3m-6m -0.68 8.80 -2.21 8.84 1.07 8.56 3.28 1.51 0.031

P-value

Change Combined CC HT
Base-3m 0.911 0.128 0.106

Base-6m 0.417 0.531 0.606

3m-6m 0.367 0.036 0.323
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MCS: the larger, the better 

MCS Combined 
(137)(SD) CC (73)(SD) HT(64)(SD) Diff(SE) (CC-HT) P-value

Baseline 43.72 11.06 44.06 10.35 43.33 11.82 0.73 1.89 0.700

3m 43.06 11.46 44.31 10.50 41.63 12.68 2.68 2.01 0.185

6m 42.79 12.56 42.77 12.55 42.81 12.68 -0.04 2.16 0.986

Change
Base-3m 0.66 9.80 -0.25 9.35 1.70 10.54 1.95 1.73 0.262
Base-6m 0.93 10.16 1.29 11.01 0.52 9.09 -0.77 1.73 0.660
3m-6m 0.27 12.19 1.54 12.50 -1.18 11.69 -2.72 2.08 0.193

P-value

Change Combined CC HT
Base-3m 0.430 0.821 0.201

Base-6m 0.287 0.321 0.648

3m-6m 0.799 0.297 0.422
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Phase I medicine data 
 

 
 

Included all subjects ever on insulin during phase I 

 

. reg totalend totalinitial group 

 

      Source |       SS       df       MS              Number of obs =      87 

-------------+------------------------------           F(  2,    84) =   64.20 

       Model |  223332.689     2  111666.345           Prob > F      =  0.0000 

    Residual |  146114.161    84   1739.4543           R-squared     =  0.6045 

-------------+------------------------------           Adj R-squared =  0.5951 

       Total |  369446.851    86  4295.89361           Root MSE      =  41.707 

 

------------------------------------------------------------------------------ 

    totalend |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

totalinitial |   .9653842    .087978    10.97   0.000     .7904303    1.140338 

       group |   18.10429   8.967288     2.02   0.047     .2718549    35.93673 

       _cons |  -6.123675   15.07479    -0.41   0.686    -36.10155     23.8542 

------------------------------------------------------------------------------ 

 
  +--------------------------------------------+ 

CC (73) 

Baseline On insulin (40) Not on insulin (33) 

6 month On insulin (42) 

Off (1) On (3) 

ACM/HT (64) 

On insulin (39) Not on insulin (25) 

On insulin (43) 

Off (1) On (5) 

0

10
0

20
0

30
0

0 100 200 300
Baseline (IU)

ACM/HT CC

60
80

10
0

12
0

14
0

B 6

ACM/HT CC



Appendix U 
 
In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase I 

FY04.DeRubertis.02/12/2008 Appendix D, page D-34  

  | stnum   group   totalstart  totalend  diff | 

  |--------------------------------------------| 

  |   242      VI        190        282     92 | 

  |   322      VI         28        155    127 | 

  |   532      VI         48        240    192 | 

  |   890      VI        140        280    140 | 

  |   913      VI        114        210     96 | 

  |--------------------------------------------| 

  |  2061      VI        140         45    -95 | 

  |  2068      VI         90        186     96 | 

  |  2382      CC          0        132    132 | 

  +--------------------------------------------+ 

 
 
. ttest totalinitial, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      43    65.27907    6.599131     43.2734    51.96148    78.59666 

      VI |      44    72.70455    8.786977    58.28621    54.98392    90.42517 

---------+-------------------------------------------------------------------- 

combined |      87    69.03448    5.495143    51.25528     58.1105    79.95846 

---------+-------------------------------------------------------------------- 

    diff |           -7.425476     11.0261               -29.34831    14.49736 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -0.6734 

Ho: diff = 0                                     degrees of freedom =       85 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.2512         Pr(|T| > |t|) = 0.5025          Pr(T > t) = 0.7488 

 

 

. ttest totalend, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      43          75    7.274784    47.70395    60.31889    89.68111 

      VI |      44    100.2727    11.72218    77.75614     76.6327    123.9128 

---------+-------------------------------------------------------------------- 

combined |      87    87.78161    7.026954    65.54307    73.81249    101.7507 

---------+-------------------------------------------------------------------- 

    diff |           -25.27273    13.86896               -52.84794     2.30249 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -1.8223 

Ho: diff = 0                                     degrees of freedom =       85 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0360         Pr(|T| > |t|) = 0.0719          Pr(T > t) = 0.9640 

 

 

. gen diff=totalend-totalinitial 
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. ttest diff, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      43     9.72093    3.954241    25.92969    1.740949    17.70091 

      VI |      44    27.56818    7.902177    52.41711    11.63192    43.50444 

---------+-------------------------------------------------------------------- 

combined |      87    18.74713    4.526651    42.22179    9.748442    27.74581 

---------+-------------------------------------------------------------------- 

    diff |           -17.84725    8.898885               -35.54062   -.1538846 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -2.0056 

Ho: diff = 0                                     degrees of freedom =       85 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0240         Pr(|T| > |t|) = 0.0481          Pr(T > t) = 0.9760 

 

Only restricted subjects always on insulin during phase I. 
 

. reg totalend totalinitial group 

 

      Source |       SS       df       MS              Number of obs =      77 

-------------+------------------------------           F(  2,    74) =   56.31 

       Model |  192657.429     2  96328.7143           Prob > F      =  0.0000 

    Residual |  126592.104    74  1710.70411           R-squared     =  0.6035 

-------------+------------------------------           Adj R-squared =  0.5928 

       Total |  319249.532    76  4200.65174           Root MSE      =  41.361 

 

------------------------------------------------------------------------------ 

    totalend |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

totalinitial |   .9933262   .0992256    10.01   0.000     .7956149    1.191037 

       group |   21.29123    9.50255     2.24   0.028     2.356985    40.22547 

       _cons |   -13.7873   15.98554    -0.86   0.391    -45.63918    18.06459 

------------------------------------------------------------------------------ 
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. ttest totalinitial, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      39    71.66667     6.43847    40.20823    58.63267    84.70067 

      VI |      38    83.65789    8.937771    55.09612    65.54825    101.7675 

---------+-------------------------------------------------------------------- 

combined |      77    77.58442     5.49216    48.19351    66.64583      88.523 

---------+-------------------------------------------------------------------- 

    diff |           -11.99123    10.97121                 -33.847    9.864545 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -1.0930 

Ho: diff = 0                                     degrees of freedom =       75 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.1390         Pr(|T| > |t|) = 0.2779          Pr(T > t) = 0.8610 

 

. ttest totalend, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      39    78.69231    7.265651    45.37397    63.98377    93.40085 

      VI |      38    111.8947    12.50313    77.07448    86.56099    137.2285 

---------+-------------------------------------------------------------------- 

combined |      77    95.07792    7.386062    64.81244     80.3673    109.7885 

---------+-------------------------------------------------------------------- 

    diff |           -33.20243    14.36885               -61.82665   -4.578213 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -2.3107 

Ho: diff = 0                                     degrees of freedom =       75 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0118         Pr(|T| > |t|) = 0.0236          Pr(T > t) = 0.9882 

 

. gen diff=totalend-totalinitial 

 

. ttest diff, by(group) 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      39    7.025641    2.906665    18.15212    1.141406    12.90988 

      VI |      38    28.23684    9.007618    55.52668    9.985675    46.48801 

---------+-------------------------------------------------------------------- 

combined |      77    17.49351    4.807633    42.18681    7.918275    27.06874 

---------+-------------------------------------------------------------------- 

    diff |            -21.2112    9.364988               -39.86721   -2.555189 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -2.2649 

Ho: diff = 0                                     degrees of freedom =       75 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0132         Pr(|T| > |t|) = 0.0264          Pr(T > t) = 0.9868 

 

gen bigdiff=2 if diff>40 

replace bigdiff=1 if diff<-40 

replace bigdiff=0 if bigdiff==. 
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           |             bigdiff 

   intvass |         0        <-40       >40 |     Total 

-----------+---------------------------------+---------- 

        CC |        40          0          3 |        43  

        VI |        29          3         12 |        44  

-----------+---------------------------------+---------- 

     Total |        69          3         15 |        87  

 

. xi:reg lab3 lab1 group i.bigdiff 

 

i.bigdiff         _Ibigdiff_0-2       (naturally coded; _Ibigdiff_0 omitted) 

 

      Source |       SS       df       MS              Number of obs =      87 

-------------+------------------------------           F(  4,    82) =    9.24 

       Model |  47.7487422     4  11.9371855           Prob > F      =  0.0000 

    Residual |   105.98635    82  1.29251647           R-squared     =  0.3106 

-------------+------------------------------           Adj R-squared =  0.2770 

       Total |  153.735092    86  1.78761735           Root MSE      =  1.1369 

 

------------------------------------------------------------------------------ 

        lab3 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        lab1 |   .4599742   .0835414     5.51   0.000     .2937838    .6261646 

       group |   -.516744   .2594746    -1.99   0.050    -1.032922   -.0005663 

 _Ibigdiff_1 |  -.8631399   .7116299    -1.21   0.229    -2.278798    .5525186 

 _Ibigdiff_2 |  -.7793267   .3518987    -2.21   0.030    -1.479365   -.0792881 

       _cons |   4.969597   .8820975     5.63   0.000     3.214824     6.72437 

------------------------------------------------------------------------------ 

 

Blood pressure (# of changes in phase 1) 
 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      31    1.935484    .3244035    1.806202    1.272964    2.598004 

      VI |      42    3.142857    .3773054    2.445219    2.380873    3.904841 

---------+-------------------------------------------------------------------- 

combined |      73    2.630137    .2649681    2.263888    2.101933    3.158341 

---------+-------------------------------------------------------------------- 

    diff |           -1.207373    .5204543                -2.24513   -.1696169 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -2.3198 

Ho: diff = 0                                     degrees of freedom =       71 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0116         Pr(|T| > |t|) = 0.0232          Pr(T > t) = 0.9884 

 

 

------------------------------ 

> group = CC 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

    otherva |         12       20.00       20.00 

    subject |          2        3.33       23.33 

          9 |         46       76.67      100.00 

------------+----------------------------------- 

      Total |         60      100.00 

 

------------------------------ 
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-> group = VI 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

studyperson |         35       26.52       26.52 

    otherva |         13        9.85       36.36 

      nonva |          1        0.76       37.12 

    subject |          1        0.76       37.88 

          9 |         82       62.12      100.00 

------------+----------------------------------- 

      Total |        132      100.00 

 

CHO(# of changes in phase 1) 
 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      21    1.142857    .1043281    .4780914    .9252325    1.360482 

      VI |      32       1.375    .1603298    .9069623    1.048005    1.701995 

---------+-------------------------------------------------------------------- 

combined |      53    1.283019     .105637    .7690493    1.071043    1.494995 

---------+-------------------------------------------------------------------- 

    diff |           -.2321429    .2156479               -.6650741    .2007884 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -1.0765 

Ho: diff = 0                                     degrees of freedom =       51 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.1434         Pr(|T| > |t|) = 0.2868          Pr(T > t) = 0.8566 

 

  

------------------------------ 

-> group = CC 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

    otherva |          2        8.33        8.33 

          9 |         22       91.67      100.00 

------------+----------------------------------- 

      Total |         24      100.00 

 

------------------------------ 

-> group = VI 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

studyperson |          9       20.45       20.45 

    otherva |          3        6.82       27.27 

    subject |          3        6.82       34.09 

          9 |         29       65.91      100.00 

------------+----------------------------------- 

      Total |         44      100.00 
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CHO(# of changes in phase 1) 
 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

   Group |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

      CC |      31    1.774194    .1895647    1.055452    1.387051    2.161336 

      VI |      31    1.806452    .2095533    1.166743    1.378487    2.234417 

---------+-------------------------------------------------------------------- 

combined |      62    1.790323    .1401387    1.103454    1.510098    2.070547 

---------+-------------------------------------------------------------------- 

    diff |           -.0322581    .2825728               -.5974878    .5329717 

------------------------------------------------------------------------------ 

    diff = mean(CC) - mean(VI)                                    t =  -0.1142 

Ho: diff = 0                                     degrees of freedom =       60 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.4547         Pr(|T| > |t|) = 0.9095          Pr(T > t) = 0.5453 

 
------------------------------ 

-> group = CC 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

    otherva |         34       21.38       21.38 

      nonva |          3        1.89       23.27 

    subject |          5        3.14       26.42 

          9 |        117       73.58      100.00 

------------+----------------------------------- 

      Total |        159      100.00 

 

------------------------------ 

-> group = VI 

 

     change |      Freq.     Percent        Cum. 

------------+----------------------------------- 

studyperson |         47       33.10       33.10 

    otherva |          6        4.23       37.32 

      nonva |          2        1.41       38.73 

          9 |         87       61.27      100.00 

------------+----------------------------------- 

      Total |        142      100.00 
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Summary for Viterion data in phase 1 (most finished phase I) 
 
Viterion blood glucose data 

1. The first data transmitted in the class are excluded. 
There are totally 64 subjects in the ACM group. Among them, 5 subjects never transmitted any 
data after the class. (275,408,2109,2161,2294(maxn=2)) 

2. The following frequency measures how many blood glucose values checked per day 
from the first  checking date to the last checking date in phase 1.  
 

       freq |      Freq.     Percent        Cum. 

------------+----------------------------------- 

      never |          5        7.81        7.81 

       <1/d |          8       12.50       20.31 

  [1-1.5)/d |         21       32.81       53.13 

  [1.5-2)/d |         10       15.63       68.75 

    [2-3)/d |         16       25.00       93.75 

    [3-4)/d |          4        6.25      100.00 

------------+----------------------------------- 

      Total |         64      100.00 

 

Treat it as continuous variable 
. xi: reg lab3 lab1 averagen 

 

      Source |       SS       df       MS              Number of obs =      64 

-------------+------------------------------           F(  2,    61) =   11.04 

       Model |  24.3960355     2  12.1980177           Prob > F      =  0.0001 

    Residual |  67.4151583    61  1.10516653           R-squared     =  0.2657 

-------------+------------------------------           Adj R-squared =  0.2416 

       Total |  91.8111938    63  1.45732054           Root MSE      =  1.0513 

 

------------------------------------------------------------------------------ 

        lab3 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        lab1 |   .3641503   .0825292     4.41   0.000      .199123    .5291775 

    averagen |  -.2996145   .1615131    -1.86   0.068      -.62258     .023351 

       _cons |   4.854891   .8288533     5.86   0.000     3.197497    6.512286 

------------------------------------------------------------------------------ 

 

Treat it as categorical variable 
 

. xi: reg lab3 lab1 i.freq 

 

      Source |       SS       df       MS              Number of obs =      64 

-------------+------------------------------           F(  6,    57) =    3.28 

       Model |  23.6192947     6  3.93654911           Prob > F      =  0.0077 

    Residual |   68.367569    57  1.19943104           R-squared     =  0.2568 

-------------+------------------------------           Adj R-squared =  0.1785 

       Total |  91.9868637    63  1.46010895           Root MSE      =  1.0952 

 

------------------------------------------------------------------------------ 

        lab3 |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

        lab1 |   .3533563   .0866566     4.08   0.000     .1798294    .5268831 

    _Ifreq_1 |  -.1173524   .6246566    -0.19   0.852    -1.368206    1.133501 

    _Ifreq_2 |  -.4582069   .5454791    -0.84   0.404     -1.55051    .6340961 

    _Ifreq_3 |   -.660016     .59986    -1.10   0.276    -1.861215     .541183 

    _Ifreq_4 |  -.6397197   .5620702    -1.14   0.260    -1.765246    .4858066 

    _Ifreq_5 |  -.9392288   .7347528    -1.28   0.206    -2.410546    .5320882 

       _cons |    4.99851   .9504684     5.26   0.000      3.09523     6.90179 

------------------------------------------------------------------------------ 



Appendix U 
 
In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase I 

FY04.DeRubertis.02/12/2008 Appendix D, page D-41  

 

Paired t-test 
 

. ttest low50first=low50last if low50first>0 | low50last>0 

 

Paired t test 

------------------------------------------------------------------------------ 

Variable |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

low50f~t |      23     .018438    .0053274    .0255493    .0073897    .0294864 

low50l~t |      23    .0297127    .0068222     .032718    .0155643     .043861 

---------+-------------------------------------------------------------------- 

    diff |      23   -.0112746    .0098906    .0474336   -.0317864    .0092372 

------------------------------------------------------------------------------ 

     mean(diff) = mean(low50first - low50last)                    t =  -1.1399 

 Ho: mean(diff) = 0                              degrees of freedom =       22 

 

 Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0 

 Pr(T < t) = 0.1333         Pr(|T| > |t|) = 0.2666          Pr(T > t) = 0.8667 

 

. ttest high170first=high170last if high170first>0 | high170last>0 

 

Paired t test 

------------------------------------------------------------------------------ 

Variable |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

high~rst |      59    .5069016    .0356424    .2737745    .4355556    .5782477 

high~ast |      59    .3668386    .0312512    .2400454    .3042824    .4293947 

---------+-------------------------------------------------------------------- 

    diff |      59    .1400631    .0348952    .2680355    .0702126    .2099135 

------------------------------------------------------------------------------ 

     mean(diff) = mean(high170first - high170last)                t =   4.0138 

 Ho: mean(diff) = 0                              degrees of freedom =       58 

 

 Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0 

 Pr(T < t) = 0.9999         Pr(|T| > |t|) = 0.0002          Pr(T > t) = 0.0001 
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ABSTRACT 
 
Objective.  The objective of Phase II of the DiaTel Study was to ascertain the intensity of 
subsequent management required to sustain improvements in glycemic, blood pressure (BP), and 
lipid control among consenting participants from Phase I of the DiaTel Study (separate report).  
 
Research Design and Methods.  Phase I of the DiaTel Study was a randomized controlled trial 
of 137 veterans with diabetes and poor glucose control who received primary care at the VA 
Pittsburgh Healthcare System (VAPHS) between June 2004 and December 2005. Consenting 
eligible veterans were randomized to either Active Care Management plus Home Telemonitoring 
(ACMHT) or Care Coordination (CC). In ACMHT, the Viterion 100 TeleHealth Monitor was 
used to relay home blood glucose, BP and weight measurements to a nurse practitioner (CRNP) 
at the VAPHS who actively managed medications. In CC, standard primary care was enhanced 
via monthly telephone calls from a study nurse who made referrals to a primary care provider 
(PCP) as needed. After 6 months of follow-up, the ACM+HT participants showed a significantly 
greater reduction in the primary outcome, HbA1c, than did CC participants. Upon completion of 
Phase I, participants were asked for their consent to be re-randomized and followed for an 
additional 6 months. Consenting Phase I ACMHT participants were randomized to either CC 
plus home telemessaging (CCHT), which was ACMHT without the active medication 
management by the nurse practitioner, or CC (as in Phase I). Consenting Phase I CC participants 
were randomized to either continued CC or back to standard care by their PCP, referred to as 
usual care (UC). Effectiveness of the intervention was assessed at the 9- and 12-month clinic 
visits in terms of mean difference at 9 and 12 months and differential change over time for 
HbA1c, BP, lipids, and weight. Secondary outcomes included quality of life, satisfaction with 
care, and resource utilization. We also described use of oral hypoglycemic, antihypertensive, and 
lipid-lowering medications as well as insulin.  Analyses focused on pairwise comparisons of the 
ACMHT-to-CCHT and ACMHT-to-CC arms in order to assess the continued use of the Viterion 
telehealth messaging and monitoring in the absence of active drug management by a CRNP, and 
the ACMHT-to-CC in order to assess the carry-over effect of the initial experience with the 
Viterion telehealth monitoring. The CC-to-CC and CC-to-UC arms were designed to assess the 
effects of frequent nurse contact and/or “attention control” factors. 
 
Results.  The mean HbA1c levels at 12 months were inversely related to the intensity of the 
intervention, i.e., lowest (8.03%) for ACMHT-CCHT, 8.16% for ACMHT-CC, 8.71% for CC-
CC, and highest (8.84%) for CC-UC. However, these differences were not statistically 
significant. There were significant decreases in cholesterol from 6 to 12 months in the CC-CC 
arm relative to both the ACMHT-CC (p=0.01) and CC-UC (p=0.04) arms. Other differences 
among the treatment arms were generally small and not significant. 
 
Conclusions. The data demonstrate that marked improvements in glycemic control achieved in 
the ACMHT participants during DiaTel Phase I can be sustained for at least six months after 
active medication management by a CRNP is discontinued. Moreover, there were no apparent 
benefits to glycemic control from continued transmission of glucose data via a home 
telemedicine device.  The smaller improvements in glycemic control achieved in the CC 
participants during DiaTel Phase I were also sustained for at least six months even upon return to 
UC. 
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INTRODUCTION  
 
 More than 650,000 veterans receive care for diabetes within the Veterans Health 
Administration (VHA) each year.1 According to local performance measures at the initiation of 
this study, 25% of veterans in the VA Pittsburgh Healthcare System (VAPHS) had HbA1c levels 
> 8%, indicating suboptimal glycemic control.2 Suboptimal glycemic control is associated with 
increased morbidity and mortality due to micro- and macrovascular disease.3-5   
 
 It is often difficult to achieve diabetic treatment targets under conditions of usual primary 
medical care, typically a 20-minute patient encounter every three or four months with a primary 
care practitioner (PCP).  Our Diabetes Telemonitoring (DiaTel) Study, Phase I, in the VAPHS 
assessed two strategies to improve glycemic, blood pressure (BP), and lipid control in diabetics 
with suboptimal glycemic control.6 We compared Active Care Management plus Home 
Telemonitoring (ACMHT) with Care Coordination (CC). ACMHT used a home telemonitoring 
support system (Viterion 100) which enabled daily transmission to and review of blood glucose 
and BP values by a certified registered nurse practitioner (CRNP) who made frequent 
adjustments of therapy. CC was enhanced usual care (UC) that involved a monthly telephone call 
from a project nurse, certified in diabetes education, and referral to a PCP as needed.  In Phase I 
of the DiaTel study, 137 participants randomized to the two study arms were followed for 6 
months.  This study demonstrated that compared to CC, the ACMHT intervention was associated 
with a significantly greater  reduction in HbA1c of  0.9% at 3 and 6 months, with most of the 
benefit achieved by 3 months.6 However, glycemic control improved significantly in both groups 
compared to baseline.  
 

The objective of Phase II of the DiaTel study was to assess the intensity of subsequent 
intervention required for sustaining improvements in glycemic, BP, and lipid control in 
participants from Phase I. Consenting subjects from the Phase I ACMHT arm were randomized 
to either CCHT or CC, alone, while consenting subjects from the Phase I CC arm were 
randomized to either CC or UC. CCHT involved monthly telephone calls but no active 
management by the CRNP; CCHT participants continued to transmit home blood glucose, BP, 
and weight daily to the project office, but abnormal values were referred to their PCP for 
possible therapeutic intervention. CC was defined as in Phase I; UC was referral back to the PCP 
for routine care. The primary aim of Phase II was to assess whether glycemic, BP, and lipid 
control at the end of an additional 6 months of follow-up differed for participants randomized to 
the four groups specified above (i.e., ACMHT-to-CCHT, ACMHT-to-CC, CC-to-CC, and CC-
to-UC). We hypothesized that better control would be achieved by the more intensive 
intervention approaches.  Specifically, we hypothesized that:  

1. better control would be sustained by participants in ACMHT-to-CCHT relative to 
participants in ACMHT-to-CC (i.e., the continued use of the Viterion telehealth 
messaging and monitoring would be effective in the absence of active drug 
management by a CRNP); 

2. better control would be sustained by participants in the ACMHT-to-CC arm relative 
to participants in the CC-to-CC arm (i.e. the initial experience with the Viterion 
telehealth monitoring would have a carry-over effect); and  
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3. better control would be sustained by participants in the CC-to-CC arm relative to 
participants in the CC-to-UC arm (i.e. more frequent nurse contact and/or “attention 
control” would be beneficial to participants). 
 

 In addition, we conducted secondary analyses to assess differences in the treatment arms 
with respect to satisfaction with care, health-related quality of life, and resource use.  We also 
described changes in the medication regimens over the course of the study. 
 
RESEARCH DESIGN AND METHODS 
  
 Design.  Phase II was  a continuation of the DiaTel Study Phase I trial, a randomized 
clinical trial of veterans with type 2 diabetes who received care for from the Primary Care 
Division in the VAPHS (3 divisions and 5 community-based outpatient clinics).  Participants 
who completed the 6 month visit of DiaTel Phase I were invited to participate in this Phase II 
study. Participants who consented were re-randomized to subsequent management at the same or 
lower intensity as in Phase I, and followed for an additional 6 months (Figure 1).  The study was 
reviewed and approved by the VAPHS Institutional Review Board.  All participants provided 
signed informed consent. 
 

Sample.  Participants were veterans who met all of the DiaTel entry criteria at the time of 
their enrollment in the Phase I trial and completed their 6-month visit.  The entry criteria were: 
(1) had at least one outpatient visit in a primary care clinic at VAPHS between June 1, 2004 and 
December 31, 2005, (2) received ongoing pharmacologic treatment for diabetes for 12 or more 
months prior to the index visit, and (3) had a most recent HbA1c of  at least 8.0%.  Veterans 
were excluded if they had been referred to the VAPHS Diabetes Clinic, had a life expectancy of 
less than 5 years, were 80 years of age or older, were participating in another study, resided in an 
institutional setting (e.g. a nursing home, personal care home, or prison), or had home telephone 
equipment that was incompatible with the Viterion device.   

 
Interventions 
Care Coordination with Home Telemonitoring (CCHT). CCHT participants continued to 

use the Viterion 100 Monitoring system, including: (1) continuous home messaging, with 
participant reminders and education; (2) ongoing monitoring at home of blood glucose, BP, and 
weight; and (3) daily transmission, to the extent possible, of the home monitoring data via a 
secure network to the study CRNP.  The Viterion home monitor was connected to the subject’s 
telephone landline. Text messages and reminders for measurements were sent from the project 
office to the subject’s home. Subjects were asked to use peripheral devices connected to the 
Viterion monitor to measure and transmit their blood glucose, BP, and weight. However, active 
management of glycemia, BP, and lipids by the CRNP was discontinued; the study CRNP 
reviewed these data daily (Monday through Friday) and informed the study physician and PCP of 
any critical values.  CCHT participants continued to receive monthly telephone calls consistent 
with CC as described below. This study arm was similar to the national VHA effort in CCHT.  

 
Care Coordination (CC). CC involved monthly monitoring of participants via telephone 

by a study RN who inquired about general health conditions, status of diabetes, BP, weight 
control, and compliance with diet, exercise, smoking cessation, and prescribed medication. The 
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study nurse was a certified diabetes educator and answered general questions about diabetes, 
diet, exercise, and medications during the monthly telephone call or more frequently when 
participants initiated unscheduled contact. If participants reported any issues regarding their 
health or diabetes, they were directed to contact their PCP. Progress notes were entered in the 
VA Computerized Patient Record System (CPRS) and forwarded to the PCP. 

 
 For the CCHT and CC participants, the PCPs were informed of the following 
circumstances that might indicate that the participant should be evaluated for a possible change 
in medication regimen: (1) BP exceeding 190/110 for those subjects doing home BP monitoring, 
or possible symptomatic hypotension as reflected by postural dizziness or postural syncope, (2) a 
sustained increase or decrease of 20 mmHg in systolic and/or diastolic readings for five 
consecutive days, (3) a single blood glucose < 50 or multiple glucoses in excess of 300 for 72 
hours, and (4) blood glucose trends over 14 days representing an increase in HbA1c of 1%.  
 

 Usual Care (UC). Participants randomized to UC were managed according to standard 
care practices operative within the Primary Care Clinics of VAPHS. Their only contact with 
study personnel were at the 9 and 12 month follow-up assessments. For all treatment arms, the 
subject’s PCP was responsible for any interventions using FDA-approved drugs in the VAPHS 
formulary for the treatment of diabetes, hypertension, and hyperlipidemia. 

 
 Measures.  Phase I final assessments at 6 months served as the baseline for Phase II.  
Additional measurement visits were made at 9 and 12 months.  As in Phase I, participants 
presented to the VAPHS for measurement of BP, HbA1c, and fasting lipid panel.  Secondary 
outcome measures were (1) the proportion of subjects in each treatment arm with HbA1c < 7%, 
BP < 130/80, LDL-cholesterol <100 mg/dl, and triglycerides <150 mg/dl at 9 and 12 months. 
 
 Other outcome measures and data collection instruments were a subset of those for Phase 
I:   health-related quality of life was assessed using both the Medical Outcomes Study 12-Item 
Short Form Health Survey (SF-12) and the Problem Areas in Diabetes (PAID) questionnaire, and 
satisfaction with care was assessed using the Diabetes Treatment Satisfaction Questionnaire 
(DTSQ).  Resource use data within the VAPHS (number of outpatient clinic visits, emergency 
room visits, and hospitalizations) were collected by electronic medical record review in VistA. 
Non-VA resource use was ascertained by subject interview at the 9 and 12 month follow-up 
visits. Changes in the medication regimen (medications and/or dosage) were tracked using the 
VA CPRS data from this clinical trial.  Each outcome was considered separately, and all 
participants were included to the extent possible.  We used a modified multiple imputation 
algorithm as in Phase I to account for truncated HbA1c values.  We also used multiple 
imputation to include participants with missing data for other variables; however, due to the very 
small number of missing values, the average of the imputed values was used in the analysis.  
 
 The primary analysis focused on HbA1c, BP, and lipid levels at 9 and 12 months and 
differential changes over time.  These hypotheses were tested using pair-wise comparisons of the 
following pairs of treatment arms:  
 (1)  ACMHT-to-CCHT and ACMHT-to-CC 
 (2)  ACMHT-to-CC and CC-to-CC 
 (3)  CC-to-CC and CC-to-UC 
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These pairwise comparisons were based on two-sample t-tests made at the 0.05 level, with no 
adjustment for multiple comparisons.  Changes over time within a treatment arm were assessed 
using paired t-tests.  Other continuous outcomes were analyzed using similar methods. Presented 
below are profile plots of the continuous outcomes by intervention arm at each timepoint, with 
the mean levels connected by lines.  The proportions of subjects who achieve (or maintain) 
adequate control of HbA1c, BP, LDL-cholesterol, and triglycerides at 9 and 12 months according 
to recommended target values are also described. These proportions were compared using chi-
squared statistics. 
 
RESULTS 
 
 Enrollment and randomization.  Of the 137 participants who completed Phase I, 101 
(44/64 (68.8%) from the ACMHT arm and 57/73 (78.1%) from the CC arm) consented to 
participate in Phase II.  Baseline characteristics of patients who did and did not consent to 
participate in Phase II are summarized by Phase I treatment arm in Table 1.  There were no 
statistically significant differences between Phase II participants and non-participants in either 
Phase I treatment arm, although there is some indication that relatively more African Americans 
in the ACMHT arm continued on in Phase II (p=0.06). 
 
 Among consenting Phase I ACMHT participants, 23 (52.2%) were randomized to CCHT 
and 21 (47.7%) were randomized to CC.  Among consenting Phase I CC participants, 28 (49.1%) 
were randomized to CC and 29 (50.9%) were randomized to UC (Figure 1).  
 
 Follow-up:  Follow-up at 9 and 12 months is summarized in Table 2.  The 7 missing 
assessments (3 at 9 months and 4 at 12 months) all occurred among participants in the CC-UC 
arm.  There were 2 right-truncated HbA1c values, and very little missing HbA1c data. 
 
 Medication use.  CC-CC participants were somewhat less likely to be taking insulin at 
all three timepoints than participants in the other treatment arms (Table 3). The vast majority of 
participants in all four treatment arms were taking antihypertensive and lipid lowering 
medications at 6, 9 and 12 months.  None of the pairwise comparisons in Table 3 was 
statistically significant (p>0.14 for each). 
 
 Impact of the interventions on primary outcomes.   
 HbA1c.  The mean HbA1c over time is shown by treatment arm in the first panel of 
Figure 2.  The baseline, 3 and 6 month measurements reflect Phase I of the study for those 
participants who continued on to Phase II; participants in Phase II were randomized after their 6 
month follow-up, so the 6-month measurement serves as the reference point for Phase II.  HbA1c 
was significantly lower for the ACMHT-CCHT participants at 6 months than for participants in 
either of the CC arms in Phase I (p=0.02 for each pairwise comparison).  At 6 months, there were 
no significant differences between ACMHT-CCHT and ACMHT-CC, ACMHT-CC and CC-CC, 
or CC-CC and CC-UC (p>0.10 for each, Table 4).  The mean HbA1c values at 12 months are 
inversely associated with the intensity of the treatment arm, i.e. lowest for ACMHT-CCHT 
(8.03%), then ACMHT-CC (8.16%), then CC-CC (8,71%), and highest for CC-UC (8.84%); 
however, ACMHT-CCHT was not significantly lower than ACMHT-CC (p=0.67), ACMHT-CC 
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was not significantly lower than CC-CC (p=0.11), and CC-CC was not significantly lower than 
CC-UC (p=0.72).  
 
 Although trajectories generally increased over time after 6 months, there was little 
evidence of differential change over time between the ACMHT-CCHT and ACMHT-CC, 
ACMHT-CC and CC-CC, or CC-CC and CC-UC arms (p>0.50 for each comparison, except for 
the slope between 6 and 9 months comparing CC-CC and CC-UC; Table 5). The only within-
treatment arm change that approached statistical significance was an increase in mean HbA1c of 
0.35% in the CC-UC arm between 6 and 9 months (p=0.06; Table 6). 
 
 The HbA1c distributions across time are shown by treatment arm in Figure 3(a).  About 
14% of the participants in each treatment arm met the ADA target value of HbA1c≤7% at 12 
months (p>0.90 for each of the three pairwise treatment comparisons). 
 
 Systolic BP.  There were no significant differences in systolic BP by treatment arm at 6 
months (p>0.14 for each pairwise comparison; second panel, Figure 2).  At 9 and 12 months, no 
significant differences were observed between mean systolic BP between the ACMHT-CCHT 
and ACMHT-CC arms, the ACMHT-CC and CC-CC arms, or the CC-CC and CC-UC arms 
(p>0.34 for each, Table 4). There was no evidence of differential drop over time between any of 
these pairs of treatment arms (p>0.32 for each; Table 5).  The only significant within-arm change 
over time was a mean decrease in systolic BP of 5.93 mmHg in the CC-CC arm between 9 and 
12 months (p>0.05; Table 6); the mean decrease of 6.07 mmHg in the CC-UC arm between 6 
and 12 months did not reach statistical significance (p=0.08). 
 
 The systolic BP distributions across time are shown by treatment arm in Figure 3(b). At 
12 months, the target value of systolic BP ≤ 130 mmHg was met by 47.8% of participants in the 
ACMHT-CCHT arm, 61.9% in the ACMHT-CC arm, 60.7% in the CC-CC arm, and 53.9% in 
the CC-UC arm (p>0.34 for the three pairwise comparisons). 
 
 Diastolic BP. There is some evidence that mean diastolic BP was lower for participants 
in the ACMHT-CC arm than the CC-UC arm at 6 months (p=0.057; third panel, Figure 2).  At 9 
and 12 months, no significant differences were observed in mean diastolic BP between the 
ACMHT-CCHT and ACMHT-CC arms, the ACMHT-CC and CC-CC arms, or the CC-CC and 
CC-UC arms (p>0.41 for each, Table 4).  Between 6 and 12 months, mean diastolic BP 
decreased by 2.96 mmHg in the CC-CC arm and increased by 2.90 mmHg in the ACMHT-CC 
arm (p=0.04 for the differential drop over time; Table 5). The only significant within-arm change 
was a decrease in mean diastolic BP of 6.18 mmHg in the CC-UC arm between 6 and 12 months 
(p=0.01; Table 6). 
 
 The diastolic BP distributions across time are shown by treatment arm in Figure 3(c). At 
12 months, the target value of diastolic BP ≤ 80 mmHg was met by 91.3% of participants in the 
ACMHT-CCHT arm, 85.7% in the ACMHT-CC arm, 71.4% in the CC-CC arm, and 84.6% in 
the CC-UC arm (p>0.22 for the three pairwise comparisons). 
 
 Weight. At 6 months, participants in the CC-CC arm were on average about 30 pounds 
lighter than participants in the ACMHT-CCHT and CC-UC arms (p=0.01 and 0.02, respectively; 
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fourth panel, Figure 2).  These differences persisted over time (p=0.03 for CC-CC vs. CC-UC at 
12 months; Table 4), with little evidence of differential change over time (p>0.18 for the three 
pairwise comparisons; Table 5). Participants in the CC-CC arm gained an average of 2.46 
pounds between 6 and 12 months (p=0.04; Table 6). The weight distributions across time are 
shown by treatment arm in Figure 3(d). 
 
 Cholesterol.  At 6 months, mean cholesterol was higher for participants in the CC-CC 
arm than in the ACMHT-CC arm (p=0.035; fifth panel, Figure 2).  However, mean cholesterol 
levels continued to decrease in the CC-CC arm at 9 and 12 months while they generally 
increased in the other three arms.  None of the three pairwise treatment comparisons was 
significantly different from zero at either 9 or 12 months (p>0.26 for each; Table 4).  Compared 
to CC-UC participants, CC-CC participants showed differential drops in mean cholesterol of 
20.3 mg/dl at 9 months and 18.8 mg/dl at 12 months (p=0.02 and 0.04, respectively; Table 5).  
CC-CC participants also had a differential drop of 24.4 mg/dl at 12 months, compared to 
ACMHT-CC participants (p=0.01).  Increases in cholesterol between 6 and 12 months were 
similar in the ACMHT-CCHT and ACMHT-CC arms (p>0.23 for each). The only significant 
within-arm changes over time were a decrease of 14.07 mg/dl in the CC-CC arm between 6 and 
12 months (p=0.04; Table 6) and increases of 15.35 mg/dl in the ACMHT-CCHT arm between 9 
and 12 months (p=0.02) and 8.94 mg/dl in the CC-UC arm between 6 and 9 months (p=0.05). 
The increase of 10.33 mg/dl between 6 and 12 months in the ACMHT-CC arm approached 
statistical significance (p=0.07). The cholesterol distributions across time are shown by treatment 
arm in Figure 3(e). 
 
 HDL.  At 6 months, mean HDL was about 7 mg/dl higher for participants in the CC-CC 
arm than in the ACMHT-CCHT arm (p=0.04; sixth panel, Figure 2).  Except for participants in 
the CC-UC arm between 9 and 12 months, mean HDL increased in all arms after 6 months.  
With the possible exception of somewhat higher mean HDL in the CC-CC arm compared to the 
CC-UC arm at 12 months (39.89 mg.dl vs. 35.49 mg/dl, p=0.08; Table 4), the differences 
between ACMHT-CCHT and ACMHT-CC, ACMHT-CC and CC-CC, or CC-CC and CC-UC in 
either mean HDL at 9 or 12 months (p>0.14 for each; Table 4) or differential change across time 
(p>0.20 for each; Table 5) did not reach statistical significance.  Significant within-treatment arm 
changes over time include increases in HDL from 6 to 12 months for the ACMHT-CCHT arm 
(3.61 mg/dl, p=0.03; Table 6) and the ACMHT-CC arm (2.90 mg/dl, p=0.01), and in CC-UC 
from 6 to 9 months (2.92 mg/dl, p=0.01). The HDL distributions across time are shown by 
treatment arm in Figure 3(f). 
 
 LDL.  At 6 months, mean LDL was somewhat lower for ACMHT-CC participants 
compared to CC-CC participants (p=0.09; seventh panel, Figure 2); none of the other pairwise 
contrasts even approached statistical significance (p>0.15 for each).  Mean profiles were similar 
to those for cholesterol; except for the CC-CC arm, mean LDL generally increased between 6 
and 12 months.  Although none of the three pairwise comparisons of mean LDL values was 
significantly different from zero at either 9 or 12 months (p>0.11; Table 4), the CC-CC arm 
showed a different trajectory than both ACMHT-CC and CC-UC between 6 and 12 months 
(p=0.05 for each; Table 5), and from CC-UC at 9 months as well (p=0.03). 
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 The LDL distributions across time are shown by treatment arm in Figure 3(g).  A 
majority of participants in each treatment arm met the triglyceride target of LDL ≤ 100 mg/dl at 
12 months (60.9% of ACMHT-CCHT, 83.3% of ACMHT-CC, 76.0% of CC-CC, and 66.7% of 
CC-UC). None of the three pairwise comparisons was statistically significant (p>0.11 for each). 
 
 Triglycerides. Mean triglyceride levels were similar at 6 months (p>0.12 for each 
pairwise comparison; eighth panel, Figure 2).  As for cholesterol and LDL, triglyceride levels 
decreased between 6 and 12 months in the CC-CC arm and generally increased in the other arms.  
None of the three pairwise comparisons of mean triglyceride values was significantly different 
from zero at either 9 or 12 months (p>0.20 for each; Table 4).  The trajectories were somewhat 
different between 6 and 9 months for the ACMHT-CCHT and ACMHT-CC arms, with a 
decrease of 13.04 mg/dl in the ACMHT-CCHT arm and an increase  of 21.92 mg/dl in the 
ACMHT-CC arm (p=0.08; Table 5). None of the within-arm changes over time was statistically 
significant (p>0.11 for each; Table 6). 
 
 The triglyceride distributions across time are shown by treatment arm in Figure 3(h).  A 
majority of participants in the ACMHT-CC, CC-CC, and CC-UC treatment arms met the target 
triglyceride level ≤ 150 mg/dl at 12 months (47.8% in ACMHT-CCHT, 61.9% in ACMHT-CC, 
60.7% in CC-CC, and 65.4% in CC-UC). None of the three pairwise comparisons was 
statistically significant (p>0.34 for each). 
 
 Impact of the intervention on secondary outcomes.   
 SF-12.  Profile plots of the mean physical component scores (PCS) of the SF-12 are 
shown in the first panel of Figure 4.  At 6 months, CC-CC participants had significantly higher 
PCS than ACMHT-CCHT and ACMHT-CC participants (8.11 points higher, p=0.01 
[comparison not tabled] and 7.19 points higher, p=0.01 (Table 7), respectively) and non-
significantly higher PCS than CC-UC participants (5.05 points, p=0.07). Mean PCS were 
significantly higher at both 9 and 12 months for CC-CC participants compared to ACMHT-CC 
participants (8.29 and 8.74 points higher, respectively, p≤0.01 for each).  Mean PCS did not 
differ significantly between the ACMHT-CCHT and ACMHT-CC arms or between the CC-CC 
and CC-UC arms at either 9 or 12 months (p>0.15 for each).  There was no significant 
differential change over time for any of the three treatment comparisons (p>0.13 for each; Table 
8). The only borderline significant within-arm change was an increase of 2.76 points in mean 
PCS in the ACMHT-CCHT arm between 9 and 12 months (p=0.06; Table 9).   
 
  Profile plots of the mean mental component scores (MCS) of the SF-12 are shown in the 
second panel of Figure 4. There were no significant pair-wise differences at 6, 9, or 12 months 
(p>0.14 for each; Table 7).  Mean MCS decreased 2.57 points between 6 and 12 months in the 
ACMHT-CCHT arm and increased 4.37 points in the ACMHT-CC arm (p=0.02; Table 8). The 
difference between the mean MCS increase of 4.71 points between 6 and 9 months in the CC-CC 
arm and the mean decrease of 1.52 points in the CC-UC arm approached statistical significance 
(p=0.07). The only significant within-arm change was the increase of 4.71 points between 6 and 
9 months in the CC-CC arm (p=0.02; Table 9).  The within-arm increases between 6 and 12 
months in the ACMHT-CC and CC-CC arms were of borderline statistical significance (4.37 
points, p=0.06 and 3.21 points, p=0.09, respectively). 
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 PAID questionnaire.  Profile plots of the mean PAID questionnaire scores are shown in 
the third panel of Figure 4.  There were no significant differences between any of the treatment 
arms at 6 months (p>0.51 for each pairwise comparison). The ACMHT-CC arm consistently had 
the lowest mean scores.  The 9.74 differential between the ACMHT-CC and CC-CC arms at 9 
months was not statistically significant (p=0.09; Table 7), and neither were any of the other 
pairwise treatment comparisons at 9 or 12 months. The 5.57 point decrease between 6 and 9 
months in the ACMHT-CC arm was not significantly different than the 0.78 point increase in the 
ACMHT-CCHT arm (p=0.08; Table 8) or the 0.36 point increase in the CC-CC arm (p=0.09).  
The difference between the 4.09 point drop in the ACMHT-CC arm and the 2.02 point increase 
in the CC-CC arm between 6 and 12 months was of borderline statistical significance (p=0.07). 
The only significant within-arm change over time was the 5.57 point drop in the ACMHT-CC 
arm between 6 and 9 months (p=0.02; Table 9). 
 

DTSQ. Profile plots of the mean DTSQ scores are shown in the fourth panel of Figure 4.  
There were no significant differences between the Phase II participants in any of the treatment 
arms at 6 months (p>0.09 for each pairwise comparison). The largest mean DTSQ score, 31.07 
points in the ACMHT-CCHT arm, was only 2.73 point larger than the smallest (CC-UC). There 
were no significant pair-wise differences at either 9 or 12 months (p>0.14 for each; Table 7), no 
differential changes over time (p>0.12 for each; Table 8), and no significant changes within any 
treatment arm over time (p> 0.09; Table 9). 

 
Indices of resource use. (To be completed and submitted as an addendum to the report) 
 

 Insulin dosage adjustment.  At 6 months, 16 (69.6%) of the ACMHT-CCHT 
participants, 16 (76.2%) of ACMHT-CC participants, 11 (39.3%) of CC-CC participants, and 22 
(75.9%) of the CC-UC participants were on insulin (Figure 5).  At 12 months, 1 of the ACMHT-
CCHT participants and 1 of the CC-CC participants stopped taking insulin while 3 CC-CC 
participants started on insulin. The profile plot of mean insulin dosage over time is shown in 
Figure 6 for all Phase II participants who were taking insulin between 6 and 12 months.  
Although the mean insulin dose appears to be highest across time for the participants in the 
ACMHT-CC arm, none of the pairwise comparisons of means at 6, 9, or 12 months were 
statistically significantly different from zero (p>0.21; Table 10). There were no significant 
differential changes across time (p>0.22 for each pairwise comparison; Table 11).  The only 
significant within-arm changes over time were an increase of 18.0 IUs in the mean insulin 
dosage for participants in the CC-UC arm between 6 and 12 months (p=0.02; Table 12) and an 
increase of 6.5 IUs for participants in the CC-CC arm between 9 and 12 months (p=0.03).  The 
dosage distributions are shown for the three pairwise comparisons in Figure 7.  Figure 8 shows a 
scatterplot of the insulin dosage at 6 and 12 months.  With few exceptions, the data points cluster 
around the y=x line for all four treatment arms. 
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DISCUSSION    
 
 None of the hypotheses regarding between group differences in HbA1c were supported 
by the data.  However, there were a few findings pertaining to glycemic control worth noting.  In 
particular, both ACMHT-CCHT and ACMHT-CC experienced only a slight increase in HbA1c 
from 6 to 12 months (0.26% and 0.19% respectively) following the cessation of active 
medication management by the CRNP.  This finding is inconsistent with those of the Norris et al. 
meta-analysis, showing that intervention effects are generally lost within 2-3 months of an 
intervention being withdrawn.7  The studies reviewed by Norris et al. differed from DiaTel in 
that they emphasized education and behavioral intervention methods.  While the ACMHT 
intervention provided some education and behavioral counseling, the primary orientation of 
CRNP activities was titration of medications to real-time glucose transmissions.  These findings 
suggest that a short-term ACMHT intervention for a period possibly as brief as 3 months, during 
which most improvement was observed, is an effective intervention approach for achieving and 
sustaining glycemic control for at least 12 months in veterans who have been unable to achieve 
HbA1c goals after 12 months or more of standard diabetes care.      
 
 Also notable is that the rate of increase in HbA1c from 6-12 months appeared to be 
consistent between the ACMHT-CCHT and ACMHT-CC groups.  While long-term 
telemonitoring may be useful for purposes other than managing glycemia, these findings suggest 
that after initial improvements in glycemia are achieved with ACMHT, continued prompting and 
education via the home telemedicine device used in this study offered no significant advantage 
over a monthly phone call from a nurse coordinator. Whether improvement in glycemic control 
achieved in the ACMHT during the first 6 months of the study could have been sustained by a 
direct return to UC is not known. However, this possibility is suggested by the fact that the CC 
group did sustain the improvement in glycemic control which they achieved during the first 6 
months of the study. That mean HbA1c values at 12 months were inversely associated with 
intensity of the treatment arm is consistent with the findings of Norris et al. that better glycemic 
control was achieved in interventions with more frequent contacts.7    
 
 None of the hypotheses regarding between group differences in the remaining primary 
outcomes of BP, weight, or lipids were supported by the data.  This is not surprising given that 
participants were not required to have abnormal values of these variables at baseline and, thus, 
no improvements were observed.  None of the hypotheses regarding between group differences 
in the secondary outcomes of quality of life, distress, or satisfaction with care were supported by 
the data.   
 
 Of note were the patterns observed in the CC-CC arm participants. Between 6 and 12 
months, systolic BP in the CC-CC group declined nearly 6 mm/Hg. Steady reductions in total 
cholesterol, LDL, and triglycerides, and a steady rise in HDL after the third months of the study 
were observed in CC-CC. CC-CC participants also experienced an improvement between 6 and 9 
months on the mental health component of the SF-12. While the reasons for these improvements 
are not entirely clear, these findings may be related to differences in continuity and the nature of 
follow-up contacts made by the study RN versus the CRNP. Participants in CC-CC received 
monthly calls from the same study RN for the 12-month duration of the study. Communication 
between the study RN and CC-CC participants was not driven by real-time glucose results and, 
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thus, the study RN-participant communications may have focused more generally on diabetes 
and lifestyle management. 
 
 Limitations. The major limitations of DiaTel Study Phase II were the relatively small 
size of the study groups and short duration of follow-up.  The relatively small sample sizes in the 
four treatment arms limited our power to detect differences that could be clinically meaningful; it 
is uncertain whether improvements would have been sustained beyond the 6-month observation 
period. 
 
 Conclusion. The Phase I DiaTel Study suggests that improvements in glycemic control 
can be achieved in an abbreviated (3 month) telemonitoring intervention in which a CRNP 
titrates the medication in response to real-time transmissions of glucometer results.  Phase II 
demonstrates that glycemic improvements are sustained for at least 6 months after active CRNP 
medication management is discontinued. The DiaTel Phase II data also suggest that 
improvement in glycemic control can be sustained without continued use of a home 
telemonitoring device. Moreover, the data support a sustained benefit in improvement of 
glycemic control when participants are returned to UC after a period of CC. 
 
    Thus, the DiaTel Study results shed light on the efficacy of different interventions for 
both achieving and sustaining improved glycemic control in veterans who have been unable to 
achieve HbA1c targets after a year or more of standard primary care.      
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TABLES 
 
Table 1.  Baseline characteristics of DiaTel Study Phase I patients who did and did not 
participate in Phase II, by Phase I treatment arm (Active Care Management plus Home 
Telemonitoring (ACMHT) and Care Coordination (CC)). 
 ACMHT   N=64  
  Not in Phase II   In Phase II   
    N=18    N=46   
Characteristics n* %   n* % P-value 
Age group       0.27 

<45 years  2  11.11   1  2.17   
45-65 years  9  50.00   29  63.04   
>=65 years  7  38.89   16  34.78   

Division/CBOC       0.58 
UD  10  55.56   20  43.48   
HD  4  22.22   6  13.04   
AP  2  11.11   12  26.09   
AQ  0  0.00   2  4.35   
GB  0  0.00   2  4.35   
UN  0  0.00   0  0.00   
WA  0  0.00   1  2.17   
SC  2  11.11   3  6.52   

Gender        
Male  18  100.00   46  100.00   
Female  0  0.00   0  0.00   

Race        
White, not of Hispanic origin  16  88.89   30  65.22  0.06 
Black, not of Hispanic origin  2  11.11   16  34.78   
Asian or Pacific Islander  0  0.00   0  0.00   
American Indian or Alaskan Native  0  0.00   0  0.00   

Employment status       0.85 
Employed full-timed (>=35 hours/week)  2  11.11   3  6.52   
Employed part-timed (<35 hours/week)  2  11.11   6  13.04   
Homemaker, not working outside the home  0  0.00   2  4.35   
Retired  10  55.56   27  58.70   
Unemployed  4  22.22   8  17.39   

Marital status        
Single, never married  1  5.56   6  13.04  0.38 
Married, or living as married  7  38.89   25  54.35   
Widowed  3  16.67   4  8.70   
Separated or divorced  7  38.89   11  23.91   

Living arrangement       0.76 
Private residence (house or apartment), alone  7  38.89   16  34.78   
Private residence, with others  11  61.11   30  65.22   

Education       0.55 
Grade school (year 1 through 8) or less  0  0.00   2  4.35   
Some high school  1  5.56   4  8.70   
Completed high school or GED  6  33.33   17  36.96   
Some college or association school  5  27.78   14  30.43   
Completed technical or vocational school  2  11.11   6  13.04   
Completed college or more  4  22.22   3  6.52   

Comorbidities        
CAD  7  38.89   18  39.13  0.89 
CHF  4  22.22   9  19.57  0.81 
COPD  2  11.11    2  4.35  0.31 
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Table 1.  (continued) 
 
 CC    N=73  
  Not in Phase II   In Phase II   
  N=18  N=55   
Characteristics n* %   n* % P-value 
Age group       0.11 

<45 years  0  0.00   0  0.00  
45-65 years  8  44.44   36  65.45  
>=65 years  10  55.56   19  34.55  

Division/CBOC       0.20 
UD  5  27.78   30  54.55   
HD  2  11.11   7  12.73   
AP  3  16.67   11  20.00   
AQ  1  5.56   1  1.82   
GB  2  11.11   1  1.82   
UN  1  5.56   2  3.64   
WA  1  5.56   1  1.82   
SC  3  16.67   2  3.64   

Gender       0.41 
Male  18  100.00   53  96.36   
Female  0  0.00   2  3.64   

Race       0.33 
White, not of Hispanic origin  14  77.78   45  81.82   
Black, not of Hispanic origin  3  16.67   9  16.36   
Asian or Pacific Islander  0  0.00   1  1.82   
American Indian or Alaskan Native  1  5.56   0  0.00   

Employment status       0.32 
Employed full-timed (>=35 hours/week)  5  27.78   13  23.64   
Employed part-timed (<35 hours/week)  0  0.00   8  14.55   
Homemaker, not working outside the home  0  0.00   1  1.82   
Retired  12  66.67   26  47.27   
Unemployed  1  5.56   7  12.73   

Marital status       0.76 
Single, never married  4  22.22   8  14.55   
Married, or living as married  8  44.44   32  58.18   
Widowed  1  5.56   3  5.45   
Separated or divorced  5  27.78   12  21.82   

Living arrangement       0.42 
Private residence (house or apartment), alone  6  33.33   13  23.64   
Private residence, with others  12  66.67   42  76.36   

Education       0.76 
Grade school (year 1 through 8) or less  0  0.00   7  12.73   
Some high school  2  11.11   4  7.27   
Completed high school or GED  8  44.44   22  40.00   
Some college or association school  4  22.22   8  14.55   
Completed technical or vocational school  3  16.67   10  18.18   
Completed college or more  1  5.56   9  16.36   

Comorbidities        
CAD  7  38.89   17  30.91  0.53 
CHF  3  16.67   6  10.91  0.52 
COPD  3  16.67   3  5.45  0.13 
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Table 2.  Summary of missing assessments and missing or truncated HbA1c values at each Phase 
II follow-up visit, by treatment arm. 
 
Missing assessments Follow-up Visit 
Treatment arm 6-months 9-months 12-months 
ACMHT-CCHT  (N=23) 0 0 0 
ACMHT-CC  (N=21) 0 0 0 
CC-CC  (N=28) 0 0 0 
CC-UC  (N=29) 0 3 4 
Total 0 3 4 

 
  Missing or truncated HbA1c Follow-up Visit 
Treatment arm  6-months 9-months 12-months 
ACMHT-to-CCHT (N=23)    None Complete 
ACMHT-CC (N=21) Right-truncation 1 0 0 
CC-CC  (N=28) None Complete 

CC-UC  (N=29) 
  

Right-truncation 0 0 1 
Missing, have capillary HbA1c 0 0 1 
Missing, no capillary HbA1c 2 2 3 

Total  3 2 5 
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Table 3.  Number of Phase II participants on each type of medication at 6, 9, and 12 months, 
with pairwise comparisons by treatment arm 
 

Type of medication 
ACMHT-CCHT 

 
ACMHT-CC 

 N=23 N=21 
 n %  n % P-value 
6-months       
       Oral hypoglycemic agent 18 78.26  10 47.62 0.31 
       Insulin 16 69.57   16 76.19 0.85  
       Antihypertensive  22 95.65  18 85.71 0.80 
       Lipid lowering  21 91.30  16 76.19 0.69 
9-months         
       Oral hypoglycemic agent 18 78.26  12 57.14 0.51 
       Insulin 16 69.57  16 76.19 0.85 
       Antihypertensive  22 95.65  20 95.24 1.00 
       Lipid lowering  21 91.30  17 80.95 0.79 
12-months        
       Oral hypoglycemic agent 16 69.57  11 52.38 0.64 
       Insulin 14 60.87    16 76.19 0.64 
       Antihypertensive  22 95.65  20 95.24 0.99 
       Lipid lowering  21 91.30  16 76.19 0.69 
 

Type of medication 
ACMHT-CC 

 
CC-CC 

 N=21 N=28 
 n %  n % P-value 
6-months       
       Oral hypoglycemic agent 10 47.62  24 85.71 0.21 
       Insulin  16 76.19   11 39.29 0.17 
       Antihypertensive  18 85.71  25 89.29 0.92 
       Lipid lowering  16 76.19  22 78.57 0.94 
9-months         
       Oral hypoglycemic agent 12 57.14  24 85.71 0.37 
       Insulin  16 76.19  12 42.86 0.79 
       Antihypertensive  20 95.24  27 96.43 0.98 
       Lipid lowering  17 80.95  25 89.29 0.82 
12-months        
       Oral hypoglycemic agent 11 52.38  23 82.14 0.39 
       Insulin  16 76.19   13 46.43 0.29 
       Antihypertensive  20 95.24  27 96.43 0.98 
       Lipid lowering  16 76.19  25 89.29 0.71 
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Table 3. (continued) 
 

Type of medication 
CC-CC 

 
CC-UC 

 N=28 N=29 
 n %  n % P-value 
6-months       
       Oral hypoglycemic agent 24 85.71   19 65.52 0.51 
       Insulin  11 39.29    22  75.86 0.15 
       Antihypertensive  25 89.29   27 93.10 0.91 
       Lipid lowering  22 78.57   27 93.10 0.66 
9-months         
       Oral hypoglycemic agent 24 85.71   20 68.97 0.59 
       Insulin 12 42.86   22  75.86 0.59 
       Antihypertensive  27 96.43   28 96.55 1.00 
       Lipid lowering  25 89.29   27 93.10 0.91 
12-months         
       Oral hypoglycemic agent 23 82.14   19 65.52 0.58 
       Insulin 13 46.43   22  75.86 0.26  
       Antihypertensive  27 96.43   27 93.10 0.93 
       Lipid lowering  25 89.29   27 93.10 0.91 
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Table 4.  Time-specific means and standard deviations for primary outcomes by Phase II 
treatment arm. Each p-value tests the difference between the designated treatment arm means 
(e.g. ACMHT-CC minus ACMHT-CCHT) at that timepoint.  A positive difference DiffACMCC-

ACMCCHT indicates that the mean for that outcome at that timepoint is lower in the ACMHT-
CCHT arm than in the ACMHT-CC arm.  
 

HbA1c (%) ACMHT-CCHT(23)  
 Mean     SD 

ACMHT-CC (21) 
Mean    SD 

DiffACMCC-ACMCCHT 
Mean     SE P-value 

6 months 7.77 0.82 7.97 1.41 0.20 0.34 0.57 

9 months 7.93 0.96 8.04 1.34 0.12 0.35 0.74 

12 months 8.03 1.03 8.16 1.03 0.14 0.31 0.67 
BPSYS (mmHg) 
6 months 136.09 23.01 127.71 20.39 -8.37 6.58 0.21 
9 months 137.04 17.34 131.14 23.94 -5.90 6.26 0.35 
12 months 131.13 16.69 129.43 18.60 -1.70 5.32 0.75 
BPDIAS (mmHg) 
6 months 70.91 13.62 68.81 9.62 -2.10 3.59 0.56 
9 months 71.96 11.14 71.29 11.01 -0.67 3.64 0.86 
12 months 69.26 9.54 71.71 12.20 2.45 3.29 0.46 
Weight (lbs) 
6 months 244.66 45.72 230.33 46.22 -14.32 13.87 0.31 
9 months 240.73 35.70 229.06 52.85 -11.66 13.49 0.39 
12 months 246.23 39.00 321.44 52.41 -14.79 13.85 0.29 
Cholesterol (mg/dl) 
6 months 149.35 42.59 140.38 35.27 -8.97 11.85 0.45 
9 months 149.26 29.61 145.38 42.17 -3.88 10.91 0.72 
12 months 164.61 42.35 150.71 39.17 -13.89 12.33 0.27 
HDL (mg/dl) 
6 months 32.00 8.11 36.10 10.56 -4.09 2.83 0.15 
9 months 34.20 8.09 37.96 10.18 3.75 2.76 0.18 
12 months 35.61 7.69 39.00 9.63 3.39 2.62 0.20 
LDL (mg/dl) 
6 months 85.27 34.08 75.89 24.82 -9.38 9.56 0.33 
9 months 85.83 27.11 75.89 32.58 -9.94 9.32 0.29 
12 months 96.12 38.13 80.33 36.65 -15.79 11.80 0.19 
Triglyceride (mg/dl) 
6 months 158.57 77.38 139.29 95.96 -19.28 26.18 0.47 
9 months 145.52 66.72 161.21 119.72 15.68 28.88 0.59 
12 months 164.61 81.35 156.90 108.19 -7.70 28.70 0.79 
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Table 4. (continued) 
 

HbA1c (%) ACMHT-CC (21) 
Mean    SD 

CC-CC (28) 
Mean     SD 

DiffCCCC-ACMCC 
Mean    SE P-value 

6 months 7.97 1.41 8.56 1.14 0.59 0.36 0.11 

9 months 8.04 1.34 8.53 1.22 0.49 0.37 0.19 

12 months 8.16 1.03 8.71 1.25 0.55 0.34 0.11 
BPSYS (mmHg) 
6 months 127.71 20.39 130.36 17.49 2.64 5.42 0.63 
9 months 131.14 23.94 133.18 15.49 2.04 5.64 0.72 
12 months 129.43 18.60 127.25 13.70 -2.18 4.61 0.64 
BPDIAS (mmHg) 
6 months 68.81 9.62 74.75 12.73 5.94 3.32 0.08 
9 months 71.29 11.01 73.79 10.13 2.50 3.30 0.45 
12 months 71.71 12.20 71.79 10.69 0.07 3.28 0.98 
Weight (lbs) 
6 months 230.33 46.22 210.96 48.74 -19.37 13.76 0.17 
9 months 229.06 52.85 212.85 47.76 -16.21 14.43 0.27 
12 months 321.44 52.41 213.43 48.51 -18.01 14.49 0.22 
Cholesterol (mg/dl) 
6 months 140.38 35.27 163.64 34.17 23.26 10.00 0.02 
9 months 145.38 42.17 152.32 29.81 6.95 10.28 0.50 
12 months 150.71 39.17 149.57 29.53 -1.14 9.81 0.91 
HDL (mg/dl) 
6 months 36.10 10.56 39.11 17.21 3.01 4.26 0.48 
9 months 37.96 10.18 39.57 11.48 1.61 3.16 0.61 
12 months 39.00 9.63 39.89 9.69 0.89 2.79 0.75 
LDL (mg/dl) 
6 months 75.89 24.82 91.72 27.21 15.83 8.11 0.06 
9 months 75.89 32.58 82.98 23.88 7.08 8.60 0.41 
12 months 80.33 36.65 80.49 23.38 0.16 9.15 0.99 
Triglyceride (mg/dl) 
6 months 139.29 95.96 184.79 139.61 45.50 35.49 0.21 
9 months 161.21 119.72 171.07 174.65 9.87 44.37 0.83 
12 months 156.90 108.19 167.96 146.56 11.06 37.99 0.77 
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Table 4. (continued) 
 

HbA1c (%) CC-CC (28)  
Mean     SD 

CC-UC (27)  
Mean    SD 

DiffCCUC-CCCC 
Mean    SE P-value 

6 months 8.56 1.14 8.53 1.18 -0.03 0.31 0.92 

9 months 8.53 1.22 8.87 1.25 0.34 0.33 0.31 

12 months 8.71 1.25 8.84 1.38 0.13 0.35 0.72 
BPSYS (mmHg) 
6 months 130.36 17.49 133.99 14.83 3.64 4.43 0.42 
9 months 133.18 15.49 132.54 23.27 -0.64 5.34 0.91 
12 months 127.25 13.70 127.92 18.24 0.67 4.37 0.88 
BPDIAS (mmHg) 
6 months 74.75 12.73 75.62 11.64 0.87 3.33 0.80 
9 months 73.79 10.13 72.73 11.49 -1.05 2.94 0.72 
12 months 71.79 10.69 69.44 10.57 -2.35 2.90 0.42 
Weight (lbs) 
6 months 210.96 48.74 241.33 50.23 30.37 13.47 0.03 
9 months 212.85 47.76 242.30 49.52 29.45 12.99 0.03 
12 months 213.43 48.51 243.85 51.85 30.42 13.66 0.03 
Cholesterol (mg/dl) 
6 months 163.64 34.17 154.45 38.60 -9.19 9.90 0.36 
9 months 152.32 29.81 163.38 41.74 11.06 9.82 0.27 
12 months 149.57 29.53 159.13 37.37 9.56 9.13 0.30 
HDL (mg/dl) 
6 months 39.11 17.21 33.97 9.94 -5.14 3.86 0.19 
9 months 39.57 11.48 36.88 10.16 -2.69 2.96 0.37 
12 months 39.89 9.69 35.49 8.63 -4.41 2.50 0.08 
LDL (mg/dl) 
6 months 91.72 27.21 88.86 31.88 -2.87 8.45 0.74 
9 months 82.98 23.88 96.18 35.31 13.20 8.58 0.13 
12 months 80.49 23.38 93.12 32.37 12.63 8.04 0.12 
Triglyceride (mg/dl) 
6 months 184.79 139.61 165.10 89.29 -19.68 32.17 0.54 
9 months 171.07 174.65 172.65 146.07 1.58 44.00 0.97 
12 months 167.96 146.56 158.37 84.55 -9.59 32.90 0.77 
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Table 5.  Between-group changes over time in primary outcomes by Phase II treatment arm.  
Each p-value tests the difference in the change scores between treatment arms at each pair of 
timepoints. A negative DiffACMCCHT indicates that the measure is increasing over time.  A 
positive DiffACMCCHT -DiffACMCC indicates that the difference over time in the ACMHT-CCHT 
arm either decreases more or increases less than in the ACMHT-CC arm.   
 

HbA1c 
Change (%) 

ACMHT-CCHT (23) 
DiffACMCCHT   SD 

ACMHT-CC (21)        
DiffACMCC   SD 

DiffACMCCHT -DiffACMCC  
   Mean               SE P-value 

6m-9m -0.15 0.86 -0.07 1.01 -0.08 0.28 0.78 

6m-12m -0.25 0.91 -0.19 0.82 -0.06 0.26 0.82 

9m-12m -0.10 0.64 -0.12 0.81 0.019 0.22 0.93 
BPSYS (mmHg) 
6m-9m -0.96 23.99 -3.43 20.09 2.47 6.71 0.71 
6m-12m 4.96 30.01 -1.71 18.10 6.67 7.56 0.38 
9m-12m 5.91 16.61 1.71 15.92 4.20 4.92 0.40 
BPDIAS (mmHg) 
6m-9m -1.04 8.88 -2.48 10.13 1.43 2.87 0.62 
6m-12m 1.65 12.91 -2.90 9.82 4.56 3.48 0.20 
9m-12m 2.70 8.98 -0.43 8.49 3.12 2.64 0.24 
Weight (lbs) 
6m-9m 3.93 29.32 1.27 11.07 2.66 6.60 0.69 
6m-12m -1.57 18.29 -1.11 10.14 -0.46 4.52 0.95 
9m-12m -5.50 20.72 -2.38 7.05 -3.12 4.75 0.52 
Cholesterol (mg/dl) 
6m-9m 0.09 35.91 -4.99 17.67 5.08 8.66 0.56 
6m-12m -15.26 44.31 -10.33 25.09 -4.93 11.00 0.66 
9m-12m -15.35 29.81 -5.34 25.75 -10.01 8.44 0.24 
HDL (mg/dl) 
6m-9m -2.20 5.27 -1.86 4.84 -0.34 1.53 0.82 
6m-12m -3.61 7.41 -2.90 4.52 -0.70 1.87 0.71 
9m-12m -1.40 7.14 -1.04 4.86 -0.36 1.86 0.85 
LDL (mg/dl) 
6m-9m -0.56 31.89 0.00 12.84 -0.56 7.99 0.94 
6m-12m -10.85 39.43 -4.43 23.39 -6.61 10.51 0.55 
9m-12m -10.29 25.67 -4.44 6.12 -5.85 8.12 0.48 
Triglyceride (mg/dl) 
6m-9m 13.04 42.72 -21.92 81.19 34.96 19.31 0.08 
6m-12m -6.04 69.26 -17.62 80.15 11.58 22.53 0.61 
9m-12m -19.09 57.24 4.30 87.51 -23.39 22.10 0.30 
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Table 5. (continued)  
 

HbA1c 
Change (%) 

ACMHT-CC (21) 
DiffACMCC   SD 

CC-CC (28)  
DiffCCCC         SD 

DiffACMCCHT-DiffCCCC 
  Mean           SE  P-value 

6m-9m -0.07 1.01 0.03 0.71 -0.10 0.25 0.68 

6m-12m -0.19 0.82 -0.15 1.16 -0.04 0.30 0.90 

9m-12m -0.12 0.81 -0.18 1.01 0.06 0.27 0.81 
BPSYS (mmHg) 
6m-9m -3.43 20.09 -2.82 15.43 -0.61 5.07 0.91 
6m-12m -1.71 18.10 3.11 16.08 -.82 4.90 0.33 
9m-12m 1.71 15.92 5.93 14.96 -4.21 4.44 0.35 
BPDIAS (mmHg) 
6m-9m -2.48 10.13 0.96 9.62 -3.44 2.84 0.23 
6m-12m -2.90 9.82 2.96 9.75 -5.87 2.82 0.04 
9m-12m -0.43 8.49 2.00 7.33 -2.43 2.26 0.29 
Weight (lbs) 
6m-9m 1.27 11.07 -1.88 5.41 3.15 2.40 0.19 
6m-12m -1.11 10.14 -2.46 6.09 1.35 2.33 0.56 
9m-12m -2.38 7.05 -0.58 5.12 -1.80 1.74 0.31 
Cholesterol (mg/dl) 
6m-9m -4.99 17.67 11.32 36.90 -16.32 8.73 0.07 
6m-12m -10.33 25.09 14.07 34.09 -24.40 8.83 0.01 
9m-12m -5.34 25.75 2.75 27.16 -8.09 7.67 0.30 
HDL (mg/dl) 
6m-9m -1.86 4.84 -0.46 9.64 -1.40 2.30 0.55 
6m-12m -2.90 4.52 -0.79 10.63 -2.12 2.48 0.40 
9m-12m -1.04 4.86 -0.32 4.47 -0.72 1.34 0.59 
LDL (mg/dl) 
6m-9m 0.00 12.84 8.75 28.57 -8.75 7.22 0.23 
6m-12m -4.43 23.39 11.24 26.33 -15.67 7.77 0.05 
9m-12m -4.44 6.12 2.49 24.09 -6.92 7.70 0.37 
Triglyceride (mg/dl) 
6m-9m -21.92 81.19 13.71 125.15 -35.64 31.36 0.26 
6m-12m -17.62 80.15 16.82 91.91 -34.44 25.15 0.18 
9m-12m 4.30 87.51 3.11 89.77 1.19 25.64 0.96 
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Table 5. (continued)  
 

HbA1c 
Change (%) 

HbA1c 
change 

ACMCC (21) 
DiffACMCC   SD 

CCCC (28)  
DiffCCCC         SD 

DiffACMCCHT-DiffCCCC 
  Mean           SE  P-value 

6m-9m -0.07 1.01 0.03 0.71 -0.10 0.25 0.68 

6m-12m -0.19 0.82 -0.15 1.16 -0.04 0.30 0.90 

9m-12m -0.12 0.81 -0.18 1.01 0.06 0.27 0.81 

BPSYS  
6m-9m -3.43 20.09 -2.82 15.43 -0.61 5.07 0.91 
6m-12m -1.71 18.10 3.11 16.08 -.82 4.90 0.33 
9m-12m 1.71 15.92 5.93 14.96 -4.21 4.44 0.35 
BPDIAS  
6m-9m -2.48 10.13 0.96 9.62 -3.44 2.84 0.23 
6m-12m -2.90 9.82 2.96 9.75 -5.87 2.82 0.04 
9m-12m -0.43 8.49 2.00 7.33 -2.43 2.26 0.29 
Weight  
6m-9m 1.27 11.07 -1.88 5.41 3.15 2.40 0.19 
6m-12m -1.11 10.14 -2.46 6.09 1.35 2.33 0.56 
9m-12m -2.38 7.05 -0.58 5.12 -1.80 1.74 0.31 
Cholesterol  
6m-9m -4.99 17.67 11.32 36.90 -16.32 8.73 0.07 
6m-12m -10.33 25.09 14.07 34.09 -24.40 8.83 0.01 
9m-12m -5.34 25.75 2.75 27.16 -8.09 7.67 0.30 
HDL  
6m-9m -1.86 4.84 -0.46 9.64 -1.40 2.30 0.55 
6m-12m -2.90 4.52 -0.79 10.63 -2.12 2.48 0.40 
9m-12m -1.04 4.86 -0.32 4.47 -0.72 1.34 0.59 
LDL  
6m-9m 0.00 12.84 8.75 28.57 -8.75 7.22 0.23 
6m-12m -4.43 23.39 11.24 26.33 -15.67 7.77 0.05 
9m-12m -4.44 6.12 2.49 24.09 -6.92 7.70 0.37 
Triglycerid
e 

 
6m-9m -21.92 81.19 13.71 125.15 -35.64 31.36 0.26 
6m-12m -17.62 80.15 16.82 91.91 -34.44 25.15 0.18 
9m-12m 4.30 87.51 3.11 89.77 1.19 25.64 0.96 

 
 

CC-CC (28)  
 DiffCCCC      SD 

CC-UC (27) 
DiffCCUC     SD 

DiffCCCC-DiffCCUC 
   Mean           SE  P-value 

6m-9m 0.03 0.71 -0.35 0.91 0.37 0.22 0.09 

6m-12m -0.15 1.16 -0.31 1.43 0.16 0.35 0.65 

9m-12m -0.18 1.01 0.03 1.38 -0.22 0.33 0.51 
BPSYS (mmHg) 
6m-9m -2.82 15.43 1.45 21.96 -4.28 5.14 0.41 
6m-12m 3.11 16.08 6.07 17.01 -2.97 4.50 0.51 
9m-12m 5.93 14.96 4.62 26.61 1.31 5.82 0.82 
BPDIAS (mmHg) 
6m-9m 0.96 9.62 2.89 12.04 -1.93 2.95 0.52 
6m-12m 2.96 9.75 6.18 10.33 -3.22 2.73 0.24 
9m-12m 2.00 7.33 3.29 13.11 -1.29 2.86 0.65 
Weight (lbs) 
6m-9m -1.88 5.41 -0.97 9.74 -0.92 2.12 0.67 
6m-12m -2.46 6.09 -2.52 8.78 0.05 2.04 0.98 
9m-12m -0.58 5.12 -1.55 10.46 0.97 2.22 0.66 
Cholesterol (mg/dl) 
6m-9m 11.32 36.90 -8.94 21.76 20.26 8.33 0.02 
6m-12m 14.07 34.09 -4.68 31.41 18.75 8.94 0.04 
9m-12m 2.75 27.16 4.25 24.64 -1.50 7.08 0.83 
HDL (mg/dl) 
6m-9m -0.46 9.64 -2.92 5.62 2.45 2.17 0.26 
6m-12m -0.79 10.63 -1.52 4.83 0.73 2.28 0.75 
9m-12m -0.32 4.47 1.40 5.55 -1.72 1.37 0.21 
LDL (mg/dl) 
6m-9m 8.75 28.57 -7.32 20.92 16.06 7.18 0.03 
6m-12m 11.24 26.33 -4.26 26.34 15.49 7.53 0.05 
9m-12m 2.49 24.09 3.06 22.97 -0.57 6.73 0.93 
Triglyceride (mg/dl) 
6m-9m 13.71 125.15 -7.55 114.59 21.27 32.73 0.52 
6m-12m 16.82 91.91 6.73 67.53 10.09 22.09 0.65 
9m-12m 3.11 89.77 14.28 90.75 -11.18 24.58 0.65 
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Table 6.  Summary p-values testing changes over time in the primary outcomes within each 
treatment arm.  Each p-value tests the mean difference between pairs of timepoints within a 
treatment arm. 
 

Within group change 
P-value 

ACMHT-CCHT ACMHT-CC CC-CC CC-UC 

HbA1c 
6m-9m 0.41 0.75 0.83 0.06 
6m-12m 0.20 0.30 0.49 0.27 
9m-12m 0.46 0.51 0.35 0.90 

 

BPSYS 
6m-9m 0.85 0.44 0.34 0.74 
6m-12m 0.44 0.67 0.32 0.08 
9m-12m 0.10 0.63 0.05 0.39 

 

BPDIAS 
6m-9m 0.58 0.28 0.60 0.23 
6m-12m 0.55 0.19 0.12 0.01 
9m-12m 0.16 0.82 0.16 0.21 

 

Weight 
6m-9m 0.51 0.61 0.08 0.62 
6m-12m 0.68 0.62 0.04 0.16 
9m-12m 0.22 0.14 0.55 0.46 

 

Cholesterol 
6m-9m 0.99 0.21 0.12 0.05 
6m-12m 0.11 0.07 0.04 0.45 
9m-12m 0.02 0.35 0.60 0.39 

 

HDL 
6m-9m 0.06 0.09 0.80 0.01 
6m-12m 0.03 0.01 0.70 0.12 
9m-12m 0.36 0.34 0.71 0.21 

 

LDL 
6m-9m 0.93 1.00 0.14 0.10 
6m-12m 0.20 0.43 0.04 0.44 
9m-12m 0.07 0.48 0.61 0.52 

 

Triglyceride 
6m-9m 0.16 0.23 0.57 0.74 
6m-12m 0.68 0.33 0.34 0.62 
9m-12m 0.12 0.82 0.86 0.43 
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Table 7.  Time-specific means and standard deviations for secondary outcomes by Phase II 
treatment arm. Each p-value tests the difference between the designated treatment arm means 
(e.g. ACMHT-CC minus ACMHT-CCHT) at that timepoint.  A positive difference DiffACMCC-

ACMCCHT indicates that the mean for that outcome at that timepoint is lower in the ACMHT-
CCHT arm than in the ACMHT-CC arm.  

PCS ACMHT-CCHT(23)  
Mean     SD 

ACMHT-CC (21) 
Mean    SD 

DiffACMCC-ACMCCHT 
Mean     SE P-value 

6 months 38.75 13.32 39.66 9.91 0.91 3.39 0.79 

9 months 37.46 11.63 36.58 9.94 -0.88 3.28 0.79 

12 months 40.22 10.73 37.52 11.83 -2.70 3.40 0.43 
MCS  
6 months 44.10 11.68 40.55 13.10 -3.55 3.74 0.35 
9 months 41.41 11.51 42.37 12.97 0.96 3.69 0.80 
12 months 41.53 13.27 44.92 11.43 3.38 3.75 0.37 
PAID  
6 months 24.24 21.08 22.90 20.61 -1.34 6.29 0.83 
9 months 25.03 16.67 17.33 16.19 -0.77 4.96 0.13 
12 months 25.22 19.73 18.81 16.69 -6.41 5.54 0.25 
DTSQ  
6 months 31.07 4.03 30 6.99 -1.07 1.70 0.53 
9 months 29.52 5.16 30.33 6.26 0.81 1.72 0.64 
12 months 30.09 5.50 31.33 4.56 1.25 1.53 0.42 

 

PCS ACMHT-CC (21) 
Mean    SD 

CC-CC (28)  
Mean     SD 

DiffCCCC-ACMCC 
Mean    SE P-value 

6 months 39.66 9.91 46.86 9.58 7.19 2.81 0.01 

9 months 36.58 9.94 45.41 8.29 8.23 2.61 0.00 

12 months 37.52 11.83 45.25 8.74 7.74 2.94 0.01 
MCS  
6 months 40.55 13.10 40.42 11.71 -0.13 3.56 0.97 
9 months 42.37 12.97 45.13 10.98 2.75 3.43 0.43 
12 months 44.92 11.43 43.63 10.78 -1.28 3.19 0.69 
PAID  
6 months 22.90 20.61 26.71 19.51 3.81 5.77 0.51 
9 months 17.33 16.19 27.07 21.75 9.74 5.65 0.09 
12 months 18.81 16.69 28.73 23.75 9.91 6.07 0.11 
DTSQ  
6 months 30.00 6.99 28.39 5.87 -1.66 1.74 0.34 
9 months 30.33 6.26 29.84 7.25 -2.40 1.85 0.20 
12 months 31.33 4.56 30.37 5.58 -2.30 1.56 0.15 
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Table 7.  (continued) 
 

PCS CC-CC (28)  
  Mean         SD 

CC-UC (27)  
  Mean        SD 

DiffCCUC-CCCC 
   Mean         SE P-value 

6 months 46.86 9.58 41.81 10.75 -5.05 2.77 0.07 

9 months 45.41 8.29 42.43 11.71 -2.98 2.74 0.28 

12 months 45.25 8.74 41.79 9.21 -3.47 2.44 0.16 
MCS  
6 months 40.42 11.71 45.21 12.94 4.79 3.35 0.15 
9 months 45.13 10.98 43.69 12.79 -1.44 3.24 0.66 
12 months 43.63 10.78 45.58 9.63 1.94 2.79 0.49 
PAID  
6 months 26.71 19.51 25.75 20.40 -0.96 5.43 0.86 
9 months 27.07 21.75 27.05 20.47 -0.02 5.76 1.00 
12 months 28.73 23.75 25.02 23.40 -3.71 6.42 0.57 
DTSQ  
6 months 28.34 5.19 28.39 5.87 0.05 1.61 0.97 
9 months 27.93 6.52 29.84 7.25 1.91 1.89 0.32 
12 months 29.03 5.96 30.37 5.58 1.34 1.57 0.40 
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Table 8.  Between-group changes over time in secondary outcomes by Phase II treatment arm.  
Each p-value tests the difference in the change scores between treatment arms at each pair of 
timepoints. A negative DiffACMCCHT indicates that the measure is increasing over time.  A 
positive DiffACMCCHT -DiffACMCC indicates that the difference over time in the ACMHT-CCHT 
arm either decreases more or increases less than in the ACMHT-CC arm.   

  
PCS 

ACMHT-CCHT (23) 
DiffACMCCHT   SD 

ACMHT-CC (21)        
DiffACMCC   SD 

DiffACMCCHT -DiffACMCC  
   Mean               SE P-value 

6m-9m 1.29 8.11 3.08 9.19 -1.79 2.61 0.50 

6m-12m -1.47 7.88 2.14 8.10 -3.61 2.41 0.14 

9m-12m -2.76 6.77 -0.94 7.21 -1.82 2.11 0.39 
MCS  
6m-9m 2.69 11.35 -1.82 10.82 4.51 3.35 0.19 
6m-12m 2.57 8.99 -4.37 10.14 6.93 2.88 0.02 
9m-12m -0.12 10.22 -2.54 10.14 2.42 3.07 0.44 
PAID  
6m-9m -0.78 12.97 5.57 9.78 -6.35 3.49 0.08 
6m-12m -0.98 13.62 4.09 12.45 -5.07 3.94 0.21 
9m-12m -0.20 13.04 -1.48 12.31 1.28 3.83 0.74 
DTSQ  
6m-9m 1.54 4.36 -0.33 1.06 1.88 1.39 0.18 
6m-12m 0.98 5.51 -1.33 4.33 2.31 5.06 0.13 
9m-12m -0.57 3.15 -1.00 4.07 0.43 1.09 0.69 

 
 

PCS ACMHT-CC (21) 
DiffACMCC   SD 

CC-CC (28)  
DiffCCCC         SD 

DiffACMCC-DiffCCCC 
    Mean              SE  P-value 

6m-9m 3.08 9.19 1.45 8.54 1.63 2.55 0.52 

6m-12m 2.14 8.10 1.60 6.20 0.54 2.04 0.79 

9m-12m -0.94 7.21 0.16 6.87 -1.09 2.03 0.59 
MCS  
6m-9m -1.82 10.82 -4.71 10.41 2.88 3.06 0.35 
6m-12m -4.37 10.14 -3.21 9.51 -1.15 2.83 0.69 
9m-12m -2.54 10.14 1.49 9.66 -4.04 2.85 0.16 
PAID  
6m-9m 5.57 9.78 -0.36 13.17 5.93 3.42 0.09 
6m-12m 4.09 12.45 -2.02 10.17 6.11 3.23 0.07 
9m-12m -1.48 12.31 -1.65 11.00 0.18 3.34 0.96 
DTSQ  
6m-9m -0.33 1.06 -1.59 8.14 0.74 1.39 0.60 
6m-12m -1.33 4.33 -1.98 8.46 0.64 1.59 0.69 
9m-12m -1.00 4.07 -0.91 4.68 -0.10 1.37 0.94 
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Table 8.  (continued) 
 

PCS CC-CC (28)  
 DiffCCCC      SD 

CC-UC (27) 
DiffCCUC     SD 

DiffCCCC-DiffCCUC 
Mean           SE  P-value 

6m-9m 1.45 8.54 -0.62 11.72 2.07 2.78 0.46 

6m-12m 1.60 6.20 0.03 8.92 1.58 2.08 0.45 

9m-12m 0.16 6.87 0.65 7.44 -0.49 1.95 0.80 
MCS  
6m-9m -4.71 10.41 1.52 14.10 -6.22 3.36 0.07 
6m-12m -3.21 9.51 -0.37 13.08 -2.84 3.10 0.36 
9m-12m 1.49 9.66 -1.89 11.31 3.38 2.86 0.24 
PAID  
6m-9m -0.36 13.17 -1.30 13.97 -0.94 3.69 0.80 
6m-12m -2.02 10.17 0.74 12.35 -2.75 3.07 0.37 
9m-12m -1.65 11.00 2.03 15.65 -3.69 3.66 0.32 
DTSQ  
6m-9m 0.41 4.82 -1.59 8.14 2.00 1.81 0.27 
6m-12m -0.69 6.22 -1.98 8.46 1.29 2.01 0.52 
9m-12m -1.10 5.21 -0.91 4.68 -0.20 1.37 0.89 
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Table 9.  Summary p-values testing changes over time in the secondary outcomes within each 
treatment arm.  Each p-value tests the mean difference between pairs of timepoints within a 
treatment arm. 
 

Within group change 
P-value 

ACMHT-CCHT ACMHT-CC CC-CC CC-UC 

PCS 
6m-9m 0.46 0.14 0.38 0.79 
6m-12m 0.38 0.24 0.18 0.99 
9m-12m 0.06 0.56 0.90 0.66 

 

MCS 
6m-9m 0.27 0.45 0.02 0.59 
6m-12m 0.19 0.06 0.09 0.89 
9m-12m 0.96 0.26 0.42 0.40 

 

PAID 
6m-9m 0.78 0.02 0.89 0.64 
6m-12m 0.73 0.15 0.30 0.76 
9m-12m 0.94 0.59 0.43 0.51 

 

DTSQ 
6m-9m 0.10 0.76 0.66 0.34 
6m-12m 0.40 0.17 0.56 0.24 
9m-12m 0.40 0.27 0.27 0.34 

 
 



In-Home Diabetes Care Management/Coordination Program for Veterans: DiaTel Study, Phase II 
 
 

FY05.DeRubertis.02/18/2008 28 

Table 10.  Mean insulin dosage (IU) at each timepoint for all participants on insulin during the 
study period, with pairwise treatment comparisons.  Each p-value tests the difference between 
the treatment arms means (e.g. ACMHT-CC minus ACMHT-CCHT) at each timepoint.  A 
positive DiffACMCC-ACMCCHT indicates that the mean insulin dosage at that timepoint is higher in 
the ACMHT-CC arm than in the ACMHT-CCHT arm. 
 

Insulin ACMHT-CCHT (15)  
Mean     SD 

ACMHT-CC (16) 
Mean    SD 

DiffACMCC-ACMCCHT 
Mean     SE p-value 

6 month 84.07 74.02 100.56 70.81 16.50 26.01 0.53 

9 month 68.80 41.43 96.25 73.68 27.45 21.67 0.22 

12 month 87.07 83.50 106.50 17.49 19.43 27.60 0.49 
 

 ACMHT-CC (16) 
Mean    SD 

CC-CC (12)  
Mean     SD 

DiffCCCC-ACMCC 
Mean    SE p-value 

6 month 100.56 70.81 71.67 60.36 -28.90 25.43 0.27 
9 month 96.25 73.68 72.75 63.59 -23.50 26.58 0.38 
12 month 106.50 17.49 79.25 66.77 -27.25 26.20 0.31 

 

 CC-CC (12)  
Mean     SD 

CC-UC (20)  
Mean    SD 

DiffCCUC-CCCC 
Mean    SE p-value 

6 month 71.67 60.36 63.05 50.13 -8.62 19.76 0.67 
9 month 72.75 63.59 84.70 77.09 11.95 26.45 0.65 
12 month 79.25 66.77 81.05 45.39 1.80 19.80 0.93 
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Table 11.  Mean changes in insulin dosage (IU) over time for all participants on insulin during 
the study period, with pairwise treatment comparisons.  A negative DiffACMCCHT indicates that the 
measure is increasing over time.  A positive DiffACMCCHT -DiffACMCC indicates that the difference 
over time in the ACMHT-CCHT arm either decreases more or increases less than in the 
ACMHT-CC arm.   
 

Insulin ACMHT-CCHT (15) 
DiffACMCCHT   SD 

ACMHT-CC (16)        
DiffACMCC   SD 

DiffACMCCHT -DiffACMCC  
   Mean               SE p-value 

6m-9m 15.27 78.88 4.31 21.56 10.95 20.47 0.60 

6m-12m -3.00 75.88 -5.94 28.30 2.94 20.31 0.89 

9m-12m -18.27 66.09 -10.25 49.49 -8.02 18.03 0.66 
 

 ACMHT-CC 
(16) 

DiffACMCC   SD 

CC-CC (12)  
DiffCCCC         SD 

DiffACMCC-DiffCCCC 
  Mean           SE  p-value 

6m-9m 4.31 21.56 -1.08 10.88 5.40 6.81 0.44 
6m-12m -5.94 28.30 -7.58 14.76 1.65 8.99 0.86 
9m-12m -10.25 49.49 -6.50 8.70 -3.75 8.42 0.66 

 
 CC-CC (12)  

 DiffCCCC      SD 
CC-UC (20) 

DiffCCUC     SD 
DiffCCCC-DiffCCUC 

Mean    SE  p-value 

6m-9m -1.08 10.88 -21.65 56.99 20.57 16.74 0.23 
6m-12m -7.58 14.76 -18.00 32.45 10.42 9.98 0.30 
9m-12m -6.50 8.70 3.65 54.26 -10.15 15.88 0.53 
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Table 12.  Summary p-values testing changes in insulin dosage over time within each treatment 
arm.  Each p-value tests the mean difference between pairs of timepoints within a treatment arm. 
 

Within group change 
P-value 

ACMHT-CCHT ACMHT-CC CC-CC CC-UC 

Insulin 
dosage 

6m-9m 0.47 0.44 0.74 0.11 
6m-12m 0.88 0.42 0.10 0.02 
9m-12m 0.30 0.17 0.03 0.77 
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FIGURES 

Figure 1. Design of the Diabetes Telemonitoring (DiaTel) Study, Phase I and Phase II 
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No selected co-morbid conditions (indicators for life expectancy of less than 5 years)
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Figure 2.  Profile plots of mean primary outcomes over time by Phase II treatment arm.  
Participants were re-randomized at 6 months, so the values at 0, 3 and 6 months reflect Phase I 
measurements for these Phase II participants.  The treatment arms are labeled as follows:  
ACMHT-to-CCHT (filled-in arrows), ACMHT-to-CC (filled-in squares), CC-to-CC (open 
circles), CC-to-UC (open diamonds). 
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Figure 3.  Pairwise comparisons of primary outcomes at 6, 9, and 12 months by treatment arm 
for  (a) HbA1c, (b) systolic blood pressure, (c) diastolic blood pressure, (d) weight, (e) 
cholesterol, (f) HDL, (g) LDL, and (h) triglycerides.  In each plot, an x denotes the data points 
and a dotted line connects the time-specific means for the less intensive intervention; a solid dot 
denotes the data points and a solid line connects the time-specific means for the more intensive 
intervention. 
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Figure 3. (continued) 
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Figure 3. (continued) 
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Figure 4.  Profile plots of mean secondary outcomes over time by Phase II treatment arm.  
Participants were re-randomized at 6 months, so the values at 0, 3 and 6 months reflect Phase I 
measurements for these Phase II participants.  The treatment arms are labeled as follows:  
ACMHT-to-CCHT (filled-in arrows), ACMHT-to-CC (filled-in squares), CC-to-CC (open 
circles), CC-to-UC (open diamonds). 
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Figure 5.  Insulin status at 6 and 12 months by treatment arm. 
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Figure 6.  Profile plot of mean insulin dosage over time by Phase II treatment arm. Participants 
were re-randomized at 6 months, so the values at 0, 3 and 6 months reflect Phase I measurements 
for these Phase II participants.  The treatment arms are labeled as follows:  ACMHT-to-CCHT 
(filled-in arrows), ACMHT-to-CC (filled-in squares), CC-to-CC (open circles), CC-to-UC (open 
diamonds). 
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Figure 7.  Pairwise comparisons of primary outcomes at 6, 9, and 12 months by treatment arm 
for  insulin dosage.  In each plot, an x denotes the data points and a dotted line connects the time-
specific means for the less intensive intervention; a solid dot denotes the data points and a solid 
line connects the time-specific means for the more intensive intervention. 
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Figure 8.  Scatterplot of insulin dosage at 6 and 12 months by treatment arm for participants ever 
on insulin in Phase II.   
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