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11~ The Air Force Clinical Laboratory Automation System
(AFCLAS) is a medical information system that was installed
in the clinical laboratories of two U.S. Air Force medical

centers. This two-volume report presents tne findings of an
evaluation of the impacts of installing AFCLAS at the

USAF Medical Center, Wright—Patterson AFB. The goal of

AFCLAS is to improve the operation and management of clinical

laboratories, thereby enhancing the contribution of the

laboratories to quality patient care.

The evaluation plan was developed by identifying 58

potential impacts of introducing AFCLAS in place of the

existing manual information system. Subjects addressed by the
hypotheses included clerical tasks inside and outside the

clinical laboratory; completeness of the medical records;

time for processing laboratory test requests; and acceptance

by, or satisfaction of , various personnel and patient groups.

Data were collected at two different times—the first, period

X, was before AFCLAS was installed , and the second , period

Y, was after AFCLAS was operational. The evaluation included

a cost—benefit analysis to determine the net cost of AFCLAS,

as well as an analysis of the nondollar benefits of AFCLAS.

The cost—benefit analysis showed that the expected cost

of operating a clinical laboratory using AFCLAS was $382,123

more per year than the cost of operating a clinical

laboratory using the previous manual system. The one—time

installation cost of AFCLAS was an additional $91,631. The

nondollar benefits of AFCLAS are: probable improvement in

patient care, provision of cumulative reports, improved

legibility of reports, easy retrieval of test results,
add itional in forma tion on reports, and improved report format.
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I. INTRODUCTION

This report presents the findings of the evaluation of

the Air Force Clinical Laboratory Automation System (AFCLAS )

being used at the USAF Medical Center , Wright—Patterson AFB ,
Ohio (MCWP). The evaluation at MCWP is the first part of a

two—part study that is also evaluating AFCLAS at another site,

the Malcolm Grow USAF Medical Center, Andrews AFB, Maryland
(MGMC). The purpose of the evaluation is to assess the impact

of AFCLAS on the operation and management of a clinical

li~ :cry and on users and beneficiaries of laboratory results

‘~ the clinical laboratory . The results of the evaluation

£~ ended to aid those who must decide whether the AFCLAS

s tem should be introduced at other Air Force medical centers

and whether it should be continued or terminated where already

installed .

The report of the evaluation performed at MCWP has been

prepared in two volumes, of which this volume (Summary) is the

first. (This volume is an updated version of a report

initially distributed in January 1977 [Ref. 11.) In Chapter

II of this volume , the evaluation methods are summarized by

presenting a discussion of the hypotheses to be investigated ,

a brief discussion of data collection , and an overview of
the major areas of analysis. The most significant findings

of the evaluation at MCWP are presented in Chapter III. A

previous report, the evaluation plan [Ref. 2], provides a
detailed description of the evaluation methods.

Volume II of this report (Analysis) provides the detailed

analysis to support the findings presented in this volume.

The two volumes of the report were planned to allow Volume I

to be read independently of Volume II, which may be omitted
or used as reference to support the findings presented in
Volume I. However, it was assumed that a reader of Volume II

would be familiar with the material in Volume I.
- -1; .- . .,- .- .-.— --- - 

V

I ,.~~ 

.

~ - 
—

?RECEDD1~ PAGE BL~~~ç~~~~ FI U~~~



AFCLAS is a medical i n f o r m at i o n  system t h a t  the Air  Force
has installed in the clinical laboratories of two Air Force
medical centers. The immediate goal of AFCLAS is to improve

the operation and management of the clinical laboratory and ,
thereby, ultimately to enhance the laboratory ’s contribution
to the quality of patient care.

The desi gn objec t ives  for  AFCLAS are spec i f ied  in the

Request for Proposals (RFP) for AFCLAS [Ref. 3], as follows :

Objectives: The proposed data system will provide
the necessary capability to assist in the operation
of c l in ica l  laboratories and to improve management
of these facilities. The proposed system will aid
laboratory supervisors by providing patient summary
reports (such as complete test results), as well as
current test data needed to evaluate performance of
laboratory sections. The proposed system shall
accomp lish these objectives by :

• Providing online monitoring of continuous flow
laboratory instruments for more accurate results .

• Minimizing the clerical workload in the laboratory
by preparing test work lists , and obviating the
need for  repeat manual t r ansc r ib ing  of laboratory
results .

• Provid ing an effective means for maintaining
extensive quality control procedu~es heretoforeunavailable because of the time-consuming file
search and extensive manual calculations involved .

• Providing rapid access to patient files. Retrieved
files will contain all pertinent laboratory infor-
mation in an order ly ,  meaningful format.

• Providing for rapid entry of pat ient  i d e n t i f i c ation
data , test requests, test results and the filing
of completed patient records.

• Maintaining a non—patient related data file for
further reference to clinical data used in diag-
nostic laboratory studies. This should allow for
periodic adjustment of laboratory normal ranges
based on age/sex criteria.

2
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• Providing instantaneous monitoring of complete and
incomplete work at a central location at the console.

• Providing emergency laboratory test results as
soon as the examinations have been completed .

• Provid ing  data output  for  the laboratory Quar t e r ly
Laboratory Test Report, and the monthly In/Out
Patient Report.

• Providing a more rapid turnaround time for requests
generated outside the facility by significantly
decreasing the amount of clerical time required
fo r  data processing.

The hardware , software , and functional operation were

defined in the contract with the vendor , and these technical

aspects of AFCLAS were evaluated prior to acceptance of the

system by the Air Force. Therefore, it was assumed that

AFCLAS operated in compliance wi th  the terms of the contract

during period Y and the preceding 3 months during which

hospital personnel became accustomed to the operation of

AFCLAS .

AF CLAS was procured and managed as if it were a turnkey

system with standard components. In reality , AFCLAS was a

developmental system because the vendor had to significantly

modify software to meet Air Force requirements , and because

it was the first clinical laboratory system to include a

comprehensive operational microbiology software package .

Since AFCLAS was a development system , some potential

benefits of the system were not realized at the time w~
collected data on the system .

The USAF Medical Center , Wright-Patterson AFB , Ohio

(MCWP) is a 320—bed , 21—bassinet , general medical and surgical

hospital with a large outpatient service. Inpatient bed—days

for FY 1975 totaled 93,137, and there were 8,861 admissions.3



The average occupancy rate was 78.5 percent , and the average

length of stay was 10.5 days. Outpatient visits totaled

419 ,841. The staff totaled approximately 1,100. Expenditures

in tha t  same year were $13,500 ,000.

MCWP is accredited by the Joint Commission on Accredita-

tion of Hospitals and has several approved residency programs .

Also , MCWP operates as a mi l i t a ry  consul tant center , direct
referral hospital , and an area medical center For Con tinen tal
United States (CONUS ) A rea 3 , which includes 12 base medical
facilities.

Included in the present services of the hospital are

general medical and surgical services, intensive care,

psychiatric services, physical therapy , occupational therapy,

and appropriate inpatient and outpatient ancillary services.

The evaluation effort started in June 1974. A draft

evalua t ion  plan was completed in Ju ly  1974 , then revised ,

expand ed , and pre tested a t USAF Medical Cen ter , Keesler AFB ,

Mississippi in December 1974. The plan was further modified

based on the pretest. Data were collected at MCWP from March

through May 1975 , and again from March through May 1976.

4
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II. EVALUATION METHODS

The ANSER study team designed the evaluation in cooper-

ation with personnel in the Directorate of Medical Plans and

Resources, Offi’~e of the Surgeon General , Headquarters United

States Air Force; personne] at the Data Systems Design Center

at Gunter AFS , Alabama ; and the Chairman , Department of
Pathology , and his staff at each of the two test sites. We

pretested the study design at the USAF Medical Center , Keesler
AFB , Mississippi , and as a result of the pretest improved the

evaluation plan. Personnel from the Management Engineering

Teams (METs) at each test site were primarily responsible

for data collection , but they also cooperated in designing
the data collection techniques.

A. Hy2otheses To Be Investigated

To develop the AFCLAS evaluation plan , we identified the

potential impacts of introducing AFCLAS in place of the exist-

ing manual information system. We considered the anticipated

importance of each impact, the possibility of measuring it, and

the feasibility of collecting data to measure it. i~s a result ,

we hypothesized 58 specific effects of AFCLAS . These hypotheses

guided development of the evaluation plan , the data collection

effort, and the analysis.

The potential changes covered by the 58 hypotheses may be

categorized as follows:

• Clerical tasks inside the clinical laboratory

• Clerical tasks outside the clinical laboratory

• Average time for processing laboratory test requests

• Errors in test request slips arriving at the clinical
laboratory reception desk

~~~~~
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• Completeness of the medical record

• Acceptance by, or satisfaction of, various
personnel and patient groups

• Other.

For one or more of the following reasons, we did not include

‘~ vera1 expected changes in the evaluation :

• The estimated magnitude of the change was small.

• The change could not be defined precisely .

• The data collection would unduly disrupt laboratory
or hospital operation.

• The data collection would be too expensive for the
information gained .

Examples of potentia: changes that were not included in the

evaluation are:

• Time laboratory personnel spent walking

• Time spent maintaining backup system proficiency

• Skill level required for laboratory staff

• Accuracy of test performance

• Number j f physician walk—in inquiries to the
clinical laboratory.

We tested each hypothesis using standard statistical tech—

niques wherever possible and necessary . Where such statistical

testing was not conducted , we used other techniques to

investigate the hypothesis .

B. Data Collection

MET personnel and members of the study team were to

collect data at each test site at two different times—one,
• called period X, before AF CLAS was installed and one, called

8
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period Y , after AFCLAS was operational . Data collected during

period X is baseline data , and data collected during period I

represents AFCLAS in operation. All data collection at the

Wright—Patterson facility is complete, and this report

summarizes the results of that effort. The period X data

collection has been completed at the Andrews facility . Period Y

data collection will be completed and a final report written

as soon as planned AFCLAS modifications are operational.

We used cost-benefit analysis to evaluate the benefits

and costs of AFCLAS that can be assigned a dollar value. Some

anticipated benefits and costs either cannot be assigned a

dollar value or the data collection effort required to determine

their value is prohibitive . Nondollar benefits were assessed
in other appropriate ways. They become particularly significant

when the dollar costs of a system exceed the dollar benefits.

C. Nondollar Benefits

The basic types of benefits and costs not quantified in

dollars are:

• Acceptance by, or satisfaction of , various personnel
and patient groups

Physicians

Registered nurses

Laboratory staff

Outpatient Medical Records (OMR) staff

Admissions and Dispositions (A&D) staff

Patients

• Physicians’ perceptions of the impact of AFCLAS
on patient care

• Timeliness of laboratory test results

• Completeness of the medical record

.9



The analysis of acceptance or satisfaction measured prior

receptiveness and actual response to AFCLAS using scores derived

from questionnaires and data from interviews. We interviewed a

random sample of 25 physicians, all A&D personnel , and all OMR

personnel .

Acceptance and satisfaction affect factors such as absen-

teeism and personnel turnover. However , we did not measure
the effect of AFCLAS on these factors because the evaluation

period was too short for a significant change to occur.

Although the laboratory exists to support patient care ,

the impact of laboratory operations on patient care is extremely

difficult to assess. We used the questionnaires and the inter-

views with the random sample of physicians to assess physicians ’

perceptions of the impact of AFCLAS on patient care.

An important objective of a clinical laboratory is to pro-
vide test results to physicians as quickly as possible. We
investigated the turnaround time for both routine requests and

for  a~ at requests.

A complete medical record for a patient should contain

reports of all completed laboratory tests. We measured

medical record completeness in terms of the percentage of a

random sample of laboratory reports filed in the medical records

approximately 1 month a f ter  completion of the tests , and we
studied inpatient records and outpatient records separately.

D. Dollar Benefits and Costs

The objective of the cost—benefi t  analysis  was to deter-
mine the net cost of AFCLAS . To compute the net cost of tasks
performed inside the laboratory, we determined the cost of
laboratory staff time saved or of additional time required
as a result of task changes due to AFCLAS. A task change

10



could be a change in the frequency or the duration of a task ,

or it could be the addition or deletion of a task . We deter-

mined the net cost of tasks performed outside the laboratory

by a similar method . The only significant change in supply

costs that could be directly related to AFCLAS was in the net

cost of paper forms. Finally, the direct dollar cost of the

AFCLAS system was included in the total net cost. Recurring

direct costs are for hardware , software , maintenance, and

electrical power. The one-time direct cost includes con-

struction of the computer room and system installation.

E. Intervening Factors

An important part of this study was identification of

changes in laboratory or hospital policy or operation that

occurred between the beginning of period X and the end of

period I, that were not associated with AFCLAS , and that

could have affected the data collected to evaluate AFCLAS.

These changes are called intervening factors.

Several intervening factors affected our evaluation :

• Introduction of new automated equipment (the HYCEL-17
and the Technicon Stat Ion) at the beginning of the
evaluation

• Introduction of the Civilian Health Screening Program

• Operation of the Primary Care Clinic in the evening

• Introduction of ward clerks

• Adoption of a policy that no longer requires physicians
to initial laboratory reports before they are filed

11



• Introduction of the automated Medical Administrative
Management System-Revised (MAMS-R) ~~~ .

Although these intervening factors had an impact on the data ,

a limited sensitivity analysis indicated that errors due to

them did not significantly alter the final results of the

evaluation except for physician acceptance of both the

laboratory and AFCLAS .

F. Assumptions

The 58 hypotheses—which served to guide the study , the

methods of analysis, and the methods of data collection—

imply several assumptions. Some of the most fundamental ones
are:

• Changes identified by the hypotheses are effects
of implementing AFCLAS .

• The hypothesized changes account for the most signif-
icant changes due to AFCLAS .

• The case mix of inpatients seeking help remains
constant.

• The proportion of each beneficiary class for both
inpatierits and outpatients remains constant.

*MJS~MS_ R changed the routine activities of both clinic and
A&D personnel. In outpatient clinics, the clinic staff
members complete a mark-sense encounter form for each patient
visit. For inpatients . the A&D staff use a CRT terminal to
enter information relevant to each admiss ion, discharge ,
and interward transfer . It is possible that in responding
to questions about computers, sta f f  members may not have
distinguished the e f fec t s  of AFCLAS from those of MAMS-R.

12
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• The values of several variables* that are affected
by workload vary directly with the volume of tests
requested .

• During period Y, AFCLAS operates in compliance with
the RFP specifications and terms of the contract.

• The unit times for the tasks time studied remain
constant over small changes in workload .

• The unit times for the tasks time studied remain
constant over small changes in staffing levels.

*This assumption was made when adjusting the following
variables for the change in workload between period X
and period I: number of old request slips , lines on
worksheets, and inquiry phone calls.

13
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III. RESULTS

This section summarizes the principal results of the

AFCLA S evaluat ion at the USAF Medical Center at Wri ght-
Patterson AFB . It also outlines system improvements suggested
by hospital staff and lists several alternative courses of
action.

In this evaluation , we estimate the net change in non—

dollar benefits and costs as a result of introducing AFCLAS .

The net change in costs is the difference between the costs

of operating the clinical laboratory during period Y with

AFCLAS support and the (hypothetical) costs of processing

the period I workload using period X (manual) methods .

A. Statistical Studies

To investigate in detail items that are particularly
significant either to users of laboratory results or for the

operation and management of the clinical laboratory , we

studied activities outside and inside the laboratory .

Table lists the results of the studies of external
activities. For the first item , completeness of outpatient

medical records , we determined the percentage of a random

sample of outpatient laboratory reports filed in the medical

records approximately 1 month after completion of the tests.

The results indicate that the percentage of reports filed

increased by 6.4 (from 83.7 in period X to 90.1 in period Y),

and the increase is statistically significant at the 0.05

level. The increase may be due to the fact that the infor-

mation is more complete and readable on the printed AFCLAS

reports ; however , hospital policy on physician initialing of
reports was changed after period X. In period X, reports

were distributed to the clinics, initialed by the physicians,

then sent to OMR for filing. In period Y , reports were sent
directly from the clinical laboratory to OMR for filing .

15 ~~~~~~~
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TABLE ffl -1
RESULTS OF STUDIES OF ACTIVITIES

E X T E R N A L  TO T H E  C L I N I C A L LABORATORY

Change Statistical
Activity Studied Period X Period V from Significance

X to V Level

Lab Reports Filed in Outpatient Records 83,7 90.1 + 6 . 4 1 , .05

Lab Reports Filed in Inpatient Records 95.8 95.0% —0 .8% Not Significant

Outpat ient Request Slips Arriving at the
Reception Desk with One or More
Serious Errors 12.6% 10.4% —2.2% Not Significant

Average Duration of Inquiry Phone Calls 2.05 mm 2.10 mm +0.05 mm Not Significant

Frequency of Inquiry Phone Calls 5.5/hr 4.6/hr —0.9/hr :~

Frequency if Adjusted for Workload 6.7 /hr 4.6/hr —2.1/hr

~7’ i~• . Iev e i s hown ( ,f  s ig n i f i can t )  is that at wh ich th e d i f ference between the period X and period V values is s ign i f i can t .

The level shown l i i  s ig n i f i can t )  is that i t  w hi c h the rat io of period X t ime to period V t ime is s i g n i f i c a n t ,

‘St ,, t cl ~~. ,. si g n . ’ I ilce w as r’ r,r ’ i i i r - i l  to .  t i - v  1 ‘hou r t or i-  r I vals between 0730 and 1 630 hours The l i f t  - r i  i i .

was 1 . i ’ - ’J I ,i -. s f v i , ~~J r r  I t i .  01 v i i  i~~~i four t i n hr— r i t . r v.ils , hut s t a t i s t i c al s ‘ i i i  f i t~~ rc i— for  t i  i. ove r ill h i n ge i i i i i l i )

nOt lii ’ ‘ ‘ i ’ i i  f i i i d i l  SI n .’ , SSI ‘ i i i l ions i i i  t i  S t i t i s t i i i 1 s t  ,‘rr i i i l i I~~’S l i i i  rot  f ro i d fur O lin — , than smal l  nil’ in c rer r r e r r rs
t h r i  11 1 0 1 , 1  th e ri,,5 l i e  Poisson d i s t r i bu t io n ,  w , t i l  I l i s t  I

We used a similar method to investigate the second item ,

completeness of inpatient medical records. The percentage

of inpatient reports filed decreased slightly (from 95.8 in

period X to 95.0 in period I), but the decrease is not
statistically significant.

16
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Outpatient request slips occasionally arrive at the

reception desk with errors. We defined a serious error in

an outpatient test request slip arriving at the reception

desk as an error in patient name , Social Security number ,

or clinic name . Serious errors decreased by 2.2 percent

(from 12.6 in period X to 10.4 in period I), but the decrease

is not statistically significant. Thus , the mark—sense

request slips used with AFCLAS did not appear to change the

error rate significantly.

We sampled the duration and frequency of inquiry phone

calls to the clinical laboratory during randomly selected

time intervals. The duration of an inquiry call increased

slightly, but not significantly (from 2.05 minutes in period

X to 2.10 minutes in period I). The frequency decreased from

5.5 per hour in period X to 4.6 per hour in period I. We

assumed that the frequency of telephone inquiries was lin-

early related to the number of tests requested (workload)

If the period X frequency is adjusted for the number of tests

requested in period I, it becomes 6.7 per hour over all

sampling intervals. These results indicate that the frequency

of telephone inquiries decreased by 2.1 per hour. For statis-

tical significance , see Table 111-1.

Tables III—2A and III—2B present results for activities

inside the clinical laboratory. The first item , the average

time a patient spent in the clinical laboratory for specimen

collection , increased 12.8 minutes (from 18.9 minutes in

period X to 31.7 minutes in period I), and the increase is

statistically significant at the 0.002 level.

The average time a patient spent standing in line and

being served at the reception desk increased slightly (from

0.42 minutes in period X to 0.48 minutes in period Y), and

the increase is statistically significant at the 0.05 level.
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TABL E I I I-2A
RESULTS OF STUDIES OF INTERNAL
CL INICA L LABOR AT ORY ACTIV ITIES

(Unadjusted Mean Times)

Change Statistical
Ac tivity Studied Period X Period V From Significance

X to V Level

Patient Time in Clinical Laboratory 18.9 m m 31 1 mm +12.8 mm .002
fo r Specimen Collection

Patient Service Time at the U.42 m m 0.48 mm fO.06 mm .05
Reception Desk

Laboratory Report  Turnaround Time

In p at ien ts
Hematology 3.3 0 hr 22.69 hr +19.39 hr .001
Urinalysis 3.03 hr 22.54 hr +1951 hr .001
Chemistry ’ - 67 .06 hr —

Microb iology 61.8 2 hr 97.63 hr +3 5.81 hr .001
Parasito logy 10.90 hr — —  — —

Serology 22.96 hr 15.88 hr — 7 .08 hr .05

Outpatients
Hematology 2.61 hr 11.89 hr +9 .28 hr .001
Urinal ysis 9.30 hr 18.30 hr ~9 00 hr 001
Che mistr y ± 

- - 1 ~9.09 hr -

Microbiolog y 36.51 62.85 hr 426.34 h r .001
Parasi tology 44.49 Ii -.  —

Serology 48.20 hr 51 .15 hr #7,95 hr Not Signmf icant

~i t i i  Report Turnaround Time~
Chemistry 9.19 hr 14 59 1 hr +4 .80 hr .00 1
Hematology 1 . 74 hr 5.51 hr +3.77 hr .001
Urinalysis 0.84~ hr 6.14~ hr +5 30 hr .001

Pnut,at,~i , t ~ that ,, , lviii.. I ,  I th .— ii vi.rr r ’ r .iqir t u r i n ’  Coui d , ri: i i ,n 0 , . . , , . ’  a mone is I . ’ss tha i , r h ’  s hr ed
l iq i l i l i  i’ll 4 ’ Iv y’  I

Pvn~ i,ni 15 data in i .i l , ’ i v I l S t i 0  ,nyi’. i i n i n • ’ I i .ii ~ I ’  dur to r , i ’ , ,  , i , i ’ i r r  , rnstâ i la t ,on I i  n i l , ’  O n C E  1 - 11

10,’ snnn ai i ‘r .v,i,v . ,, i i 
~~~~~~~ rn in Para si to io q ’ , dur rig ir.’, i, if V was tl r oc essed i,0 ~t , - ~~~~~~~~~ ~ ri. - ‘ n , . ,

on th e data i , i n  M’  . i i t i l i l l i , q q  ~hi. ii i “ in, n,nn.jl

tur na ro u nd t I n h , . S  for ,tui rei ,O i t S inr , ’s. ~.,n, ’ i t  in thn ~ tabh ,’ are in I i ’ ’ ’  ,,i s . ’ i i  t imes i i ,  the ‘‘ii,’’ ’ ep o rts
Th , ph ys ~c ,ans us uall y ,‘, Clv,’ rut test  “s i r ’ , by r , ’ i , ’ i , i r i , i l ,  in a s j r ’ ~ n r r  , , r l r l v ~hi, i i ! i’i  rtm ,o.l , , t

l n r’iCs for one or two test t e po l t s in ’ ’ , tern ) ,.irtin un us ueiiy ionq turn ar o u nd t im es i > 7 t.,,O i...’..
,,n i , ’ t . , ,n . i y s.’r at 74 hours in r , i . i ’ ’ i  t , r rni , ik, ’  the m l i i , ,  tur n ,ar ou n , l  I ins.
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TA BLE III-2B
RESULTS OF STUDIES OF INTERNAL
CLINICAL LABORATORY ACTIVITIES

(Adjusted* Mean Times )

Chat ige Statistical
Ac t iv i ty  Studied Period X Period V From Signif ica nce

X to V Level

Pati e nt Time in Clini cal Laboratory
f I n  Specmme ti CoH ection Not App licable Not Applicable Not Ap plicable Not Appli cable

Patient Service Time at the
Reception m)esk Not App licable Not Applicable Not Applicable Not Applicable

labotatot y Report Turnaround Time
In pat me nts

Hematology 3.30 hr 22.69 hr +19.39 hr .001
Urinal ysis 3.03 hr 2 2.54 hr +19.51 hr .001
Chemistry - — —  46.03 hr — —  — —

Microbio logy 56.42 hr 81 .78 hr +25.36 hr .001
S

Parasmto lo gy ~’ 10.90 hr
Serology 22.96 hr 15.88 hr — 7 ,08 hr .05

Outpatients
Hematology 2.61 iii 11,89 hr +9.28 hr .001
Urinalysis 9. 19 hr 18.30 hr +9.11 hr .001
Chemistry — -- 35.77 hr — —  — —

Microbiology 35.0 5 hr 53.09 hr ÷18.04 hr .001
Pa r asmto logy 44.49 hr -— - -  — -  — —

Serology 48 .20 hr 51.15 hr +2,95 hr Not Significant

‘ s i n  Report Turnaround Time
Chemistry 6.29 hr 7.99 hr + 1.70 hr .05
Hematology 1.73 hr 5.25 hr ÷3.5 2 hr .001
Urinalysis 0.84 hr 5.29 hr +4 .45 hr .001

~~o’ routine ‘ ‘ i v , .  4 any t~yn I ,,r o~~i,,f r ‘iv’s gr eater  t h, , i r  n i  days 114 n a y s  ‘i i ~ ‘ , ~ ‘i 1111055  I wi’ ’” set at
10 ‘fa ns 114 ‘ t i , ’ ~~~~~~ ni,’ r.”~,v~s rs w ,t h  tv ‘ ‘ ,,m, , , r ’ r i  times n.’ n,.,’ss t O days i t  4 ‘ i , ,- ,sl wer e p.obabiq

,‘ rr, ~ o. ~~~~~~~~~ delayed in v,’ h r  j i r i , r ’  i’ nj , Ira! i.’pn,. rs , , imy urna,ou,,d times greater  than 24
“ ours were ,et to 24 hours 0 ‘‘‘,,,, ‘si s ,— , ‘ t t i  r, ,rnaround n ,n,,’s ,n” . , ,’sn  of 74 b ,,u.s ,‘ l i , , , i , r , -‘ rn ~.’. w er e
not t r y  ta t ” ’ iuvsrs or ave ry  nl’ ,r , ‘ ‘ , i : essed prorn r,ti y ttue to ni, ’ nys i ,  I t s  ii the “sr ,i,e ,,ml y m an n5 been
reported li~ r.’ iephor.r’

P’’ , i iab- ’ ry hat a cro.n”me , r  t i me given rna gnr ’t , n .me could occur t i y  i h,~n,p am ine s . ’  o than P . ’  s tated
s q.’ h e r r , ’  rev e l

‘Pc. -,, nt data ‘ n Ch ern-s r r was unret .,ri Iy ‘ ml , , ’  tO Co ncur ren t  ‘ ‘ I r u l n a t m o n  ot the i’i ’YC E L 17

tPe s rr ral numbi r r , i ‘,‘ .i,,esrs ,n l’,i’ ,is ‘‘‘‘“i, during ~r’, ,, I V  was m r i , v v s s ’rI by f~’ . i i l~’~~i~,qy Ihe ‘ii,, ,
or ’ tir. ‘t ar , ,  f p~ M , ‘ ‘,i’, oioqy should be n,’r,n,rnra i

v - m d f ur tat r eports i , r , ’ s , ’ , r t e , i  fl t h r s  tabs’ are the ,‘iàiis.’iJ r , n r r es for the pai,e, ne i v , r ts
rr e ~,r’ ,r ’ s us ual ’ y r.c. a. liar test  r d$u i t s  i 4 5  r” i, I,rn,,,,’ ,r, a 5 , q n i , l rc a i i t i y s l i , ,mn , ’ ’  ‘p od 1 ,1 n’ , , ,’
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We defined turnaround time in period X as the interval

between the arrival of the test request in the laboratory and

the report being ready for distribution . For all s~~~t requests
and for routine requests that arrive between 0600 and 2000
hours , time of arrival of a request is actual clock time .
We assigned an effective time of 0600 hours to routine re-

quests that arrive between 2000 and 0600 hours because the

specimens are not taken until morning draw rounds. We de-
fined turnaround time in period Y as the interval between

reading the request into AFCLAS and printing the reports .

Since routine reports are printed in the early morning, we
assigned them an effective completion time of 0400 hours.
St.~~ reports are printed immediately upon verification of the
results , and the report shows the correct time of printing ,
which is approximately the same as time of verification . We

would have liked to use time of verification for routine

requests also, but this time is not available from AFCLAS .

Different turnaround times are characteristic of different

lal oratory sections due to the nature of the tasks performed .

Turnaround time was investigated separately for . s t a~ and

routine requests , and by laboratory section , as appropriate .

Routine requests were further subdivided into those associated

with inpatients and those associated with outpatients.

As shown in Tables III-2A and III-2B , the mean turnaround

time for routine laboratory requests increased in all sections

for both inpatients and outpatients with the exception of Sero-

logy requests for inpatients. We arbitrarily assigned a time

of 10 days (14 days for Microbiology) to each request that

actually exceeded 10 days (14 days) because we assumed that

these reports were either lost or excessively delayed in

verification. For statistical significance of changes in turn-

around time for routine requests, see Tables III-2A and III-2B.

20
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A probable explana tion for  the increase in turnaround
time s fo r rou tine requests is the fac t  that  reports in period
X were distributed at 1200 hours and 1700 hours on the same

day tha t processing was comp leted ; in period Y , reports of
laboratory test results were printed for distribution in the

ear ly  morn in g of the day fo l lowing the completion of processing .

We computed turnaround time for stat requests separately

for the Chemistry, Hematology , and Urinalysis sections. The

turnaround times for ~t a~ requests presented in Tables III—2A and
111-23 are the elapsed times for the paperwork . The physicians
u s u a l l y  receive ~~~~ test resul ts  by telephone in a significantly
shorter time period. As shown in Tables III—2A and III—2B , mean
turnaround time increased from period X to period ‘1 for each

section. We arbi tr a r i l y  assigned a time of 24 hours to each

~~~~ report that actually exceeded 24 hours because we assumed

that  phys ic ians  who did not have th e r esu l t s  of a s tat test
after 24 hours would call the laboratory for those results.

Again , the mean ad jus ted  turnaround time for  s ta t reports
increased f rom period X to period Y fo r each of the three
sections. For statistical significance of turnaround time for
3-~~ 2 t  reports , see Tables III—2A and 111—28. The increase in

turnaround times for the paper reports probably reflects an

increase in turnaround times for reporting s t~z t  results but

the magnitude of the change is not known .

B. Time Studies

We analyzed personnel time spent on tasks directly
affected by AFCLAS . For the tasks studied , Table 111—3
summarizes the net change in hours per quarter , by personnel

I
’ category. In the column for the net hours , a positive

number indicates a net increase and a negative number indicates

a net savings in time due to the installation of AFCLAS . Net

21
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TAB LE ffl .3
TIME STUDY SUMMARY

(Work hours per Quarter )

Personnel category * Net Change
(hours per quarter )

Clinic Staff 874

Lab Technician 506

Outpatient Medical Records (O MR) Staff 221

Inpatient Medical Records (IM R) Staff 71

Admissions and Dispositions (A&D ) Staff 55

Ward Nurse 15

Corpsman 15

Lab Officer — 3

Lab Supervisor —10

Noncommissioned Officer
in Charge (NC OIC) of Laboratory —16

Patient 2,021

Staff Total 1,728

Patient Total 2,021

‘A negative 6 hours per quarter for the receptionist is taken into account in the
times shown in Table ~~ -9 .

Values given are based on workio ad for January, February, and March 19 76.
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times increased for eight of the 11 personnel categories

observed , and the decreases that did occur were very small.

Table 111-4 presents the results of time studies of

individual tasks inside the clinical laboratory; Table 111-5

presents similar results for individual tasks external to the

laboratory . We also studied the following tasks, but they
are not included in either Table 111-4 or 111-5 because AFCLAS
did not produce a change in them :

• File quality control reports

• Perform statistical analysis for quality control

• Perform statistical analysis of patient results by
population

• Calculate test results

• Check errors in test results (by laboratory officers)

• Call ward or clinic to report stat results.

Even though AFCLA S prints  stat results in most critical-
care wards and in some clinics , the last task showed no

change because the laboratory policy of telephoning the re-

questing physician to report the results of each st-i t test

was continued in period Y.

We included the time required to enter test requests

into AFCLAS as part of the expanded receptionist duties and

not in the time studies.

C. Acceptance and Satisfaction

We used scores derived from responses to questionnaires

to measure patient satisfaction with the clinical laboratory,

job satisfaction of laboratory staff , physician satisfaction

with the clinical laboratory , and physician and registered
nurse acceptance of AFCLAS . In period X and period Y, each
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TABLE 1114
RESULTS OF INTERNAL CLINICAL LABORATORY TIME STUDIES

Net Cost of A FC 1AS~
Task Penmo ,l Pe tmod ‘

~
‘ (wotk hours per quarler

(hours w o ’ k e d )  (hours wo r ke d l  by perso n nel category l

Prepare Admini s trat ive Repo rts ’
~ 9. 0 6.0 3 0  Lab Off icer

22.0 3.5 18.5 NCOiC of Lab
15.5 5.2 - tO.3 Lab Superv isor

F, l e Request Slips or 36.3 15 .6 — 20 .1 Lab Supervisor
Computet Request Cards 36.3 15.5 —20.8 Lab Technician

File Worksheets and Log Books 5.5 4 1 - 1. 4 Lab Supervisor

Misce ilaseous New Filing Tasks - 2.2 2.2 NCO IC of Lab

Clear Fi le s 4 .0 00  -4 .0  Lab Technician

Complete Test Request Slips 9.0 (1 ’) - 9.0 Lab Technician
o’ Computer Request Cards 6.0 0.0 - 60  Receptionist

Enter Test Results on Slips 154 .8 630.4 415.6 Lab Technician
or into Computer -

Complete Worksheets 176 . 0 0.0 1750  Lab Technician

I abe l Blood Specimens 233 ,4 500.8 267 4 Lab Technician

Prepare for Morning Draw Rounds 2 2 5  338  11 3 Lab Technician

Review and Cert i f y Test Results ’ 169. 1 79. 7 894 Lab Technician

Operate C R E A T E  176. 1 —116 1 Lof t Technir ian
Computer Sys te rrt

Retrieve Old Reports to 26 7 00  26. 7 Lab Technician
Answer Inquiries

Reconcile Unfinished 20 1 5 201.5 Lab Technician
Work Report

Enter Cytology Rasults 112.0 112.0 Lab Supervisor
in AFC LAS

Te iep hone to Inquire 121.8 89,9 37.9 Lab Technician
about Te sf Results 127 1 89 8 - 37.9 Ward Nurse

Patient Time in 4 ,410 .0 7 ,396 .7 2,986.7 Patient
the Clinical Lab

‘ r i m . ? , Ja nuary I c r , .  ,a~ , ,,-, , 1 r,m ,, ,, ’ 9 /6

‘ ‘ ‘ a. ’ ’. -- a’ i .tn., .morn ‘ , . , , ‘ , i ’ ,  ,, nt r . , I v , , r , ,  A l  i i A S

P 
i , . , , ,, , i.- s , a r . , i a n , , ’ ’ - . ’ n . . r r

‘
~r , ,,p s ’ - i , n - I ,  ,,i, , . r , , i n n - , , ’ ,  . n rei r , er m ‘ ‘ri .- ,.r i i

C 111*11 a n . ,... , n , am ’ ’ , , , , , . n , i , . , n r m  ,,,n.. .. ’ an vS j r .  ‘ , , i ’ a ’ ’ . , , -- A f  If was se mi by mi r e

( “ “ ‘ - s ~ ’ , 5., , - . ’ ro ‘ ‘ . ‘ a n r  w, , .  I,r.,pn, ‘i, ’ ’’ ,,
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TABLE 111-5
RESULTS OF TIME STUDIES EXTERNAL TO THE CLINICAL LABORATORY

N et Cost of A FC LAS~Period X Period VTask (work hours per quarter(hours worked ) (hours worked) by personnel catego ry)

File Reports in Outpatient 753.6 975.0 221.4 OMR Staff
Medical  Records

File Reports on Wards or 79.5 47.0 —32.5 Ward Nurse
• in Inpatient Medical Records 79.5 94.1 14.6 Corpsman

67. 5 138.5 71.0 IMR Staff

Prepare and File Cumulative 128.4 128.4 0.0 Physician
Summaries

Complete Test Request Slips 965.5 0.0 —965.5 Patient
or Computer Request Cards ~30.9 216.5 85.b Ward Nurse

107.3 981.3 874.0 Clinic
0.0 34.1 34.1 A&D Staff

Obtain MAMS-R Printout — —  21.3 21.3 A&D Staff
of A&D Transactions
for AFCLAS Use

°Net cost is for January, February, and March 1976,
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personnel group completed one or more questionnaires specific

for that group . We obtained response rates between 89 percent

and 100 percent.

In each period , a random sample of 200 patients received

the patient questionnaire . We computed the mean score for

each patient to determine if the patient was satisfied or

dissatisfied . Although patients were generally satisfied

with the clinical laboratory in both period s, the number

satisfied decreased as shown by the specific results , which

are statistically significant at the 0.01 level.

Satisfied in period X - 87.9%

Satisfied in period Y — 82.5%

Of the 15 patient questions , the responses to the question

on waiting time evidenced the greatest decrease in satis-

faction. As reported in the section on statistical studies ,

mean patient waiting time increased from period X to period Y

by 12.8 minutes. The reasons for the changes in other

responses are not apparent. Innovation in the clinical

laboratory might be an explanation , or waiting time might

influence responses to other -questions.

In both period s, laboratory staff completed a job

satisfaction questionnaire . The results are:

Period X Period Y

Satisfied 63% 66%

Neutral 13% 13%

Dissatisf ied 24% 21%

Although job satisfaction was s l ightly higher in period Y
than in period X, the change is not statistically significant

at the 0.05 level.
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Physicians completed two questionnaires in both periods.
The first questionnaire measured physician satisfaction
with the clinical laboratory , as follows:

Period X Period Y

Satisfied 20% 19%

Neutral 45% 35%

Dissatisfied 35% 46%

The percentage of physicians who were dissatisfied with the

clinical laboratory increased from period X to period Y.

Information from the interviews with a random sample of
physicians indicates that the increase was probably due to

intervening factors , such as the introduction of the HYCEL—17.

The period X version of the second questionnaire measured

acceptance of the change from a manual to an automated system.

The period Y version measured acceptance of AFCLAS after it

became operational.  The resul ts  are as follows :

Period X Period Y

Favorable 77% 33%

No change 22% 31%
Unfavorable 1% 36%

In period x , most physicians had limited information on
AFCLAS . An average of 30 percent of the responses to
individual questions either were “no opinion ” or were blank .
In period Y , the average was 8 percent.

J AFCLAS did not meet the physicians ’ expectations (as

(1 of April 1976), since acceptance decreased on all 29 questions.
The decrease is statistically significant at the 0.001 level
for each question.

- 
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The period X questionnaire for registered nurses also

measured acceptance of change from a manual to an automated

system . The period V questionnaire mea sured acceptance of

AFCLAS after it became operational. The results are as

follows:

Period X Period Y

Favorable 74% 3l~
No change 23 % 36%
Unfavorable 3% 33%

Like physicians , the nurses had limited irxformation on AFCLA S

in period X . An average of 31 percent of the responses to

individual questions either were “no opinion ” or were blank.
In period Y , the average was 18 percent. AFCLAS did not

meet the nurses ’ expectations (as of April 1976), since
acceptance decreased in period Y on all 16 questions. The

decrease is statistically significant at the 0.001 level for

each question.

The phenomenon of resistance to innovation or change ,

called ‘~~~7 t u ~’- 7 t  i a q,  is well documented in the sociological

literature. This experience suggested t hat the physicians ’

and nurses ’ acceptance and enthusiasm for AFCLAS would be

limited because of the short time interval between technical

acceptance of AFCLAS by the Air Force (October 1975) and the
administration of the questionnaires (April 1976) ~*

During the last week of March 1976 , we interviewed all
members of the Outpatient Medical Records (OMR) staff (total
11) and all members of the Admissions and Dispositions (A&D)
staff (total eight) to determine their perception of the

* AFCLAS was not functionally operational until the end of
January 1976.
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impact of AFCLAS on their work . The OMR staff perceived that
the time spent filing was longer and that the volume of reports

increased . They were evenl y divided on whether filing was
easier or more difficult.

The A&D staff perceived an increase in workload that
r~ay have been due to AFCLAS , MAM S— R , or both. In general ,

they accepted AFCLAS .

D. Nondollar Benefits

Physicians are the primary users of laboratory reports
anti therefore , their responses to the questionnaires and

during the interviews form the basis for assessing nondollar

benefits. In addition we studied some of these benefits

quant ita t ively.

Physicians in general felt that the nondollar categories

improved with the installation of AFCLAS . As given in
Table 111-6 physicians perceived an improvement in 13 instances

anti a deterioration in seven instances.

On the questionnaires , physicians responded that patient
care deteriorated , but in the interview they felt that it

improved . The difference in perception may have resulted

because the interviews were conducted about 2 months later

(June 1976) than administration of the questionnaires

(April 1976) . The ambiguity may also indicate that physicians

do not feel that AFCLAS significantl y affected patient care .

In both the questionnaires and interviews physicians

reported that they felt AFCLAS improved or that there was

a benefit with respect to cumulative reports , retrieval of

test results, report format , and the amount of patient in—

formation provided . On the questionnaires physicians reported

that lost reports and turnaround time for routine reports

deteriorated but in the interviews they reported that these

two items improved .
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TABLE 111-6
SUMMARY OF NONDOLLA R BENEFIT S O F A FCLAS

Item Ph ysician Physician Quantit:t ive

QuestIonnaIres Interv iew -Ava Ilable

Patient Care 0° I — —

Cumulative Reports I I ——

Lost Reports ’1’ 0 I Yes
Legibility of Reports I I — —

Turnaround Time for
Routine Reports~ 0 I Yes

Turnaround Time for
Stat Reports ~ 0 0 Yes

Retrieval of Test Results I I ——

Report Format I I ——

Accuracy of Test Results ’1 0 0 ——

Provides More Patient Information I I — —

D • ,h’ni’ r ran t I irn’rproved

T h e  percentage of r i ’ i so rts  f m I r ’ d in OMA increased significantl y 1.05 leve l l The percentage
of re portS ti led in IMP decreas ed slig ht l y but Was not s ta t is t i ca l l y significant .

‘t Po , j r,ne  report turnaround time increased signif icantly in all departments except Serolo gy.

~ Ql s i .  mlr ’t .’ r rrrm n a!mo ns , turnaround time increased for all. The rat io was stat is t ica l ly

~v m n m , l r r  m m  at the 001 I”v m ’ I  I,,, f i v e  ~r’nrI at the .05 Ii’v r’ l for  one
i
~A m m ,Jra i y is riot d , r i ’ c t l y  ,,lfe, . t ,’ r i  by A F C L A S

30

—
~~~~~~~~~~ — 

a’



Turnaround time for st-a : reports was perceived by the
physicians as deteriorating in both the questionnaires and
interviews . Physicians reported that the accuracy of test
results deteriorated between period X and period Y. Since

AFCLAS was not designed to directly affect the way technicians
perform the tests , it probably did not directly affect test
accuracy. However , it may have decreased transcription errors ,
thereby actually improving the accuracy of reported results.
The perceived decrease in test accuracy was probably due to
intervening factors (e.g., the installation of the HYCEL—l7
or other changes in laboratory operations) and not due to
the installation of AFCLAS .

E. Dollar Benefits and Costs

For each personnel category , we first determined the
number of personnel at each rank or CS grade in the category .
Next we calculated the average cost for the personnel cate—

gory by computing a weighted average of the direct cost to

the Air Force for all personnel in the category. We based
military personnel rates on the Air Force Annual Composite
Standard Rate and Civil Service personnel rates on 108.44
percent of Step 4 of the CS pay scale ,* both as of 1 October

1975. We then calculated the hourly and quarterly rates for

each category from the annual rate (Table 111-7)

Table 111—8 lists direct dollar savings or costs associated

with the tasks , that we examined in the time studies (see

Table 111—3 ). We computed the annual costs on the basis of

the rates in Table 111—7 . The dol lar cost of the staff tasks

*AFM 26—1 , Manpower Policies and Procedures, specifies this
factor for costing Civil Service personnel.
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TABLE ffl -7
PERSONNEL COST RATES

Hourly Quarterly AnnualPersonnel Category Rate Rate Rate

Lab Officer $13 .24 $5,719 $22 ,876
Ward Nurse 9 .40 4 ,062 16 ,247
NCOIC of Lab 9 .43 4 ,073 16 ,291
Lab Supervisor 9 ,12 3 ,939 15 ,756
Lab Technician 6 .17 2 ,667 10,667
IMR Staff 551  2 ,379 9.515
Clinic Staff , A&0 Staff 5 .23 2 ,2 58 9,031
OMR Staff , Corpsman 4 .21 1,819 7 ,275
Patient 0 0 0

TABLE 111-8
PERSONNE L COST OF TASKS TIME-STUDIED

ProjectedNet Change QuarterlyPersonnel Category Annual(hours per quarter) Cost Cost

Clinic Staff 874 $4 ,511 $18 ,284
Lab Technician 506 3.122 12 ,488
OMR Staff 221 930 3,722
IMH Staff 71 391 1,565
A&0 Staff 55 288 1,151
Ward Nurse 15 141 564
Corpsman 15 63 253
Lab Officer .,..3 — 40 —159
Lab Supervisor --10 —91 —36 5
NCO I Co t Lab — 1 6 —- 151 —604
Patient 2,02 1 0 0

Staff Total 1.728 $9,224 $36,899
Patient Total 2,021 — —  — —

Total $41 ,119 ’1’

~Va l u Ifs given are based on workload for January, February, and March 197 6 ls ee Table ffl-3).
A EM 2~ 5 . Slanagement Engineering Pr rhs ’ u’t and Pt” ii ’ m ’,iuri ’m . specif ies an allowance factor of
11 6 tier n ’ ’ ,  for unproductive time.
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increased by $36 ,899. When we include an allowance factor

of 11.6 percent for unproductive time (the factor normally

used in MET studies) , the total increase in staff cost for
the tasks is $41 ,179 per year.

In addition to the increase in cost associated with the

tasks time studied , there were new tasks associated with

AFCLAS (Table 111-9) . We did not do time studies of these
tasks because they require that personnel be committed to

them full time , whether or not the personnel are fully uti-

lized . For example , a minimum of five persons are required

to staff the computer room 24 hours a day , 7 days a week.
However , it is probable that the computer room staff could

assume additional duties if the policies of the Air Force

Logistics Command and the hospital were changed . We computed

the annual costs of the additional personnel by the same

methods used to derive the costs in Table 111—8 .

TABLE 111-9
ADDITIONAL PERSONNEL COSTS DUE TO AFCLAS

ProjectedNumber ofPersonnel Added AnnualPersons Cost

Computer Room Staff 5.0 $49,979
Reception Personnel 2.5 22 ,223
A FCLAS Systems Manager 1.0 20 ,751
Data Base Maintenance and

Routine Administration 0.5 5,275

Total $98,228

Th e annual costs for additional personnel were computed by the
same methods as the costs in Table 1118.
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At Wright-Patterson , the total ex pected dol lar  cost

(including all of the dollar savings) of operating AFCLAS
(as con f igu red  in Apr i l  1976)  is $382 , 123 per year  more than

that  required to operate the previous manual  system . In
addi t ion , there was a one-time cost of $91 , 631. The r e c u r r i n g
cost breaks down as fol lows :

Hardware Year ly  Lease $183 , 648
Maintenance Outside

Pr inc ipal Period of Maintenance  1, 000
Sof tware  Year ly  Lease 22 , 212

Net Year ly  Cost for Paper Forms
and Computer Supplies 32 , 500

Elec t r ic  Power 3 , 356
Net Personnel Costs for Tasks

Time Studied 41 , 179
Net Personnel Costs for

Recept ionis ts  and Computer-

Related Tasks 98 , 228

‘~‘otal  $382 , 123

~ote that the so f tware  cost of $ 2 2 , 212 per year was not
expended d u r i n g  period Y due to a con t rac tua l  t echn ica l i t y,

but  i t  w i l l  be a cost in the f u t u r e .

F. Suggested Improvements in AFCLAS

During the interviews with hospital staff , we solicited

i n fo rma t ion  on ways to improve AFCLAS . The fo l lowing  ij St

shows the improvements suggested by the random sample of 25

physicians and the number who listed each one when answering

the question “What improvements in AFCLAS would help you?”

More terminals on wards and in clinics - 7
Better format and color of request forms - 3
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Simpler retrieval of infor mation from AFCLAS data files - 2

Video termina ls  in wards  anti c l i n i c s  — 2
Better distribution systc’r for printed reports - 2

Fas ter response when retr ievin g i n fo rm ation - 2
Weekly cumulative reports for c’a~-h inpa t ient — 2

Cap abi l i ty to change sys tem at local leve l - 2
More i n f o r m a t i o n  nr in ted on one sheet - 2
Sys tem ava i lab le mor e  time fo r  resul t inquiry

(called “less downtime ” by physicians) - 1

Better patient iuentification - 1

Capabi l i ty  to provide more spec i f i c  direct ions
to the laboratory technician — 1

Need for a backup system - 1

Faster terminals — 1

Cumulative reports for inpatients and outpatients — 1

On the assumpti-.....~ .~ t physici a-~s would like to see an

improvement in items that had deter,i.orated , we list their

res ponses , and the number who responded , to the question

“What has deteriorated since AFCLAS was installed?”*

Cumbe rsomeness of records — 8
Format and color of laboratory requests - 8

Reports not filed — 6

Turnaround  time - 5
Ease of retrievin~ test results - 5

Number of los t reports - 5

Availability of system for result inquiry
(c a l l e d  “ less downt ime ” by ph ysicians) — 5

Turnaround time for t - z  a — 5

Lost specimens - 4

*In the interview , the question on deterioration preceded
the question on improvements.
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Erro r s  in input to computer - 3
Laboratory reports sent to wrong place - 2

The Outpatient Medical Records Staff (total 11) suggested

several improvements. Five respondents suggested ordering

repor ts by terminal digit Social Security number . This

suggestion wil l  be implemented early in 1977. Four respondents

suggested that there should be an easy way to determine

whether the report is for an inpatient or an outpatient. One

respondent wanted to be able to readily identify reports for

patients whose records are not stored at Wright-Patterson.

Two respondents suggested b ur ’s t i n g  computer reports , which is
the mechanical removal of edges and the separation of computer

printout sheets . Equipment to perform this operation costs

less than $3 ,000 and could save approximately 200 hours ($4,000)

per year . Two respondents suggested that AFCLAS be interfaced

with MAMS-R. The Admissions and Dispositions Staff made the

same suggestion .

G. Alternatives

There are several alternatives for the continued develop-

ment of AFCLAS . An improved AFCLAS could be introduced into

other Air Force hospitals. Such a system would provide for

automated registration of patients using the laboratory and

would have to be modified to correct problems identified by

personnel at the test sites. The net cost of each new

installation would exceed (by an amount not yet estimated)

the present net cost of $382 ,123 per year and would have the

following nondollar benefits for the Air Force:

• Probable improvement in patient care

• Provision of cumulative reports

• Improved legibility of reports
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• Easy retrieva l r~~ test results

• Additional information on reports

• Improved report format

• Potential for improved turnaround time .

A l t e rna t ive ly ,  AFCLAS could he retained at the two test
sites and developed further before being installed in other

Air Force hospitals at a later date. The net cost of retain—

ing AFCLAS would be approximately $382 ,123 per year for each

site. If the cu~~’ont AFCLAS system is improved and expanded ,

the nez cost will probably increase. In addition to the non—

dollar benefits listed for the first alternative , the second

could result in several more benefits to the Air Force:

• More effective system performance

• Significant improvement in user satisfaction

• Increased experience in operating a computer
system in a medical environment

• Increased familiarity of medical staff with
computers

• Continuity in a development effort that
could lead to an inte’-~~a ted medical
information system .

In order to obtain the maximum benefit from retaining

AFCLAS at the two test sites , several steps must be taken:

• Make hardware and software modifications suggested
by the laboratory staff and hospital staff , as
appropriate.

• Provide software support using either in-house or
contractor personnel .

• Designate the two installations as developmental
rather than operational sites , thereby allowing
for development and testing of improved method s
of operation and management of a clinical laboratory
in an automated data processing (ADP) environment.
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The last item implies that there will be continual change

in laboratory operations at a significantly greater rate than

that expected in other laboratories. Rather than simply imple-

men ting an acceptable mode of opera tion , laboratory management

would test new methods and would dis tingu ish  and document those
that improve operations and those that do not . Serving as an

experimental site would probably require additional staff.

If this alternative is selected , the two test sites would

become a resource for other military clinical laboratories

and for the management of other hospital departments when they

receive ADP equipment.

A third alternative would be to develop and install a

scaled-down , stand-alone clinical laboratory computer system .

This option was not studied ; hence , the cost and benefits are

not known.

H. Additional Observations

From the questionnaires and interviews with physicians ,

we realized that physicians expect certain things from

clinical laboratories over which laboratory personnel have
little control. For example:

• Rap id f i l i ng of reports

• Few errors in test requests

• Ability to telephone the laboratory without
receiving a busy signal.

When laboratory personnel deliver reports to the ward s
or to Outpatient Medical Records , they have completed their
processing of test requests. If reports are not filed
promptly, it is a management problem involving ward and

medical record personnel , not laboratory staff. Errors in
request slips are generated outside the laboratory and , to
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some extent, lead to distribution of reports to the wrong

area. Physicians often complain about getting a busy signal

when calling the clinical laboratory , but an analysis  of
telephone usage rates shows that installing a rotary capabi-

lity on the phone system would reduce this irritant. Physi-

cians may have hoped that AFCLAS would resolve these problems ,

but it could not because they are external to the clinical

laboratory.

I. Conclusion

The evaluation of AFCLAS at the Wright-Patterson USAF

Medical Center investigated both the dollar and nondollar

benefits and costs of AFCLAS. A cost-benefit analysis showed

that the expected dollar benefits and costs of operating

AFCLAS (as configured in April 1976) yield a cost of $382 ,123

per year more than that of the previous manual system. In

addition , there was a one—time cost of $91 ,123. The non-

dollar benefits are as follows:

• Probable improvement in patient care

• Provision of cumulative reports

• Improved legibility of reports

• Easy retrieval of test results

• Additional information on reports

• Improved report format.

A fthal conclusion on the overall cost-benefits of AFCLAS

requires’ a judgment ~n the value of the nondollar benefits in

relation to Lhe net dollar benefi ts  and costs.
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