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MEMORANDUM FOR PRINCIPAL DEPUTY ASSISTANT SECRETARY OF DEFENSE  

FOR HEALTH AFFAIRS 
 
SUBJECT:  Low-Volume High-Risk Surgical Procedures:  Surgical Volume and Its Relationship  
   to Patient Safety and Quality of Care 
 

The Defense Health Board (DHB) is pleased to submit its report summarizing the 
findings and recommendations from its independent review of Low-Volume High-Risk Surgical 
Procedures:  Surgical Volume and Its Relationship to Patient Safety and Quality of Care. 
 

On March 28, 2018, the Acting Assistant Secretary of Defense for Health Affairs 
(ASD(HA)) requested that the DHB provide recommendations to improve policies for managing 
facility surgical capabilities and surgeon proficiency.  Specifically, the Acting ASD(HA) 
requested the DHB address and develop findings and recommendations on the policies and 
practices in place to: 

 
• Determine where high-risk surgical procedures should be performed, 
• Optimize the safety and quality of surgical care provided, 
• Enhance patient transparency related to surgical volumes and outcomes, and 
• Evaluate the contribution of high-risk surgical procedures to medical readiness.  
 
As the priority effort, the DHB Trauma and Injury Subcommittee was tasked to: 

 
• Review the array of low-volume high-risk surgical procedures performed by military 

surgeons in the Direct Care system (i.e. MTFs). 
• Evaluate policies, protocols, and systems for managing facility surgical capabilities 

and surgeon/staff proficiency across each of the Service branches. 
• Develop recommendations to advance standardized policies on managing facility 

infrastructure capabilities and individual surgeon/supporting staff proficiency across 
all Service branches. 

• Evaluate potential Military Health system (MHS) applicability of Veterans Health 
Administration (VHA) Operative Complexity Directives: 
o “Facility Infrastructure Requirements to Perform Standard, Intermediate, or 

Complex Surgical Procedures” (VHA 2010-018) 
o “Facility Infrastructure Requirements to Perform Invasive Procedures in an 

Ambulatory Surgery Center” (VHA 2011-037) 
• Examine the contribution (Knowledge, Skills, and Abilities) of low-volume high-risk 

procedures to military medical readiness (e.g., surgeons, operating room staff). 
• Provide recommendations on using the volume, errors, and outcome data to inform 

and enhance policies for managing surgical capabilities and surgeon currency. 



The Subcommittee conducted literature reviews on key topics; received briefings from 
subject matter experts from within the MHS, other government agencies, and from the civilian 
sector; analyzed and interpreted volume, errors, and outcomes data; and reviewed current 
policies and practices related to patient safety and quality of care, including within MHS, the 
VHA, and civilian healthcare systems.  The Subcommittee presented to the DHB on October 30, 
2018, and following public deliberation of the findings and recommendations, the attached report 
was approved and finalized.  The Subcommittee will continue to work on the secondary effort as 
outlined in the March 28, 2018 memorandum. 

 
On behalf of the Board, I appreciate the opportunity to provide the Department with this 

independent review and hope that it provides useful information to promote and improve patient 
safety and quality of care across the MHS. 
 
 
 
 

Nancy W. Dickey, MD, FAAFP 
President, Defense Health Board 

 
Attachment: 
As stated
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ABSTRACT:  LOW-VOLUME HIGH-RISK SURGICAL PROCEDURES:  SURGICAL 
VOLUME AND ITS RELATIONSHIP TO PATIENT SAFETY AND QUALITY OF CARE 

The Military Health System (MHS) is one of the largest and most complex healthcare 
institutions, providing routine care to 9.4 million active duty personnel, their families, and 
retirees.1-3  It is a global, comprehensive system that integrates health care delivery, public health 
and medical education, private sector partnerships, and medical research and development.  The 
challenges of the MHS are unlike any other healthcare system in the world, carrying out mission 
requirements in both contingency and peacetime environments to include remote, deployed, and 
forward locations.  The contingency mission includes ensuring that Service members are 
medically ready to deploy, and the medical force is ready and able to provide complex care in 
combat zones.  The peacetime mission includes providing quality healthcare for military 
members, families, and other beneficiaries domestically and overseas.3,4   
 
Recently, a series of U.S. News & World Report articles5-7 reported on the quality and surgical 
volume relationship within the MHS.  In response to these articles regarding patient safety, on 
March 28, 2018, the Acting Assistant Secretary of Defense for Health Affairs requested the 
Board conduct a review focused on high-risk surgical procedures in the MHS (see Appendix G).   
 
The surgical care experience and outcome issue has been debated in the civilian healthcare sector 
for decades and is not exclusive to the military environment.  The literature suggests a 
correlation between better patient outcomes for complex procedures when they are performed at 
high-volume hospitals and by high-volume surgeons.8-10  However, correlation is not the same as 
causation.  The volume and quality relationship may be more limited, citing weaknesses of 
statistical analysis, arbitrary cut-off points, and the lack of focus on the experience of the surgeon 
and interdisciplinary medical and surgical provider teams.11,12  Further, the patient’s level of risk 
also affects outcomes and must be considered.13  The Board undertook and directed a thorough 
review of this topic, determining that volume alone is not a good measure of quality and 
outcomes.   
 
The Board broadened its focus and identified the following themes as the approach to effectively 
assure the safety and quality of care delivered to patients within the MHS: 
 
(1) A culture of safety and quality is vital for building and sustaining infrastructure that provides 

safe and high-quality care.  A sole focus on volume alone is not adequate to address patient 
safety or the quality of care and outcomes; there must be a standardized system in place to 
continuously monitor and proactively address quality and safety concerns in a transparent, 
non-punitive, data-driven learning environment across the Department of Defense (DoD).  
Further, the surgical team and organizational infrastructure, not only the surgeon, must be 
viewed as a system whose integrated operation is essential for strengthening safety and 
quality. 

(2) Data capture, optimization, and outcome measurements for quality of care, patient safety, and 
transparency efforts are essential to deliver safe and high-quality care to active duty 
personnel, military retirees, and their beneficiaries.  The MHS must ensure appropriate 
information technology (IT) infrastructure and analytics are available to support enterprise 
leaders, providers, and patients, and maximize participation in and develop standardized 
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responses to risk-adjusted outcomes data, such as the American College of Surgeons (ACS) 
National Surgical Quality Improvement Program (NSQIP), a benchmarked, clinical, risk-
adjusted, outcomes-based program to measure and improve care across the surgical 
specialties. 

(3) A focus on the ready medical force is an imperative through utilization of Knowledge, Skills, 
and Abilities (KSAs), surgical simulation training, and military-civilian partnerships for 
peacetime and wartime care.  The value of trauma experience and the integration of the entire 
surgical team are critical elements of success.  Simulation training should be used to foster 
surgical team training and prepare teams for deployment operations.  These models should be 
broadened and applied to other areas of surgical performance throughout the MHS. 

(4) There are standardization opportunities across the Services and at the Defense Health Agency 
(DHA)-level, spurred by the National Defense Authorization Act Fiscal Year 2017 (NDAA 
FY 2017), specifically Section 702 Reform of administration of Defense Health Agency and 
military medical treatment facilities, which states that as of 1 October 2018, the Director of 
the DHA shall be responsible for the administration and management of the military medical 
treatment facility (MTFs).  Successful practices and policies, such as already established 
through civilian and VA partnerships to increase both surgeon and surgical team proficiency, 
simulation training, and infrastructure requirements, should be leveraged.  
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EXECUTIVE SUMMARY:  SURGICAL VOLUME AND ITS RELATIONSHIP TO PATIENT 
SAFETY AND QUALITY OF CARE 

The Military Health System (MHS) is a federated system of uniformed, civilian and contract 
personnel and additional civilian partners at all levels of the Department of Defense (DoD).14  
The Defense Health Agency (DHA), as part of the MHS, acts as a Combat Support Agency 
directing the execution of joint shared services enabling the Army, Navy, Air Force, and Marine 
Corps medical services to provide a medically ready force and ready medical force to Combatant 
Commands in both peacetime and wartime.15  At the same time, the MHS acts as a health agency 
responsible for maintaining and caring for a very diverse population of young healthy people, 
families, and significant population of aging beneficiaries and their dependent families.  These 
demographic characteristics accentuate the challenge of maintaining a ready medical force for 
wartime, while simultaneously and constantly demanding a high quality of care and optimal 
outcomes throughout the MHS whenever needed.  Due to mission requirements, remote military 
medical treatment facility (MTF) locations, and deployed environments, some procedures are 
conducted in low frequencies.  As part of its charge, the Board assessed the challenges presented 
in performing low-frequency procedures while ensuring that the facilities where these surgeries 
are performed are best equipped to provide a level of safety and quality of care that is consistent 
with the community standard of care. 
 
The quality of combat casualty care demonstrates the advancements of military medicine.  
Informed by civilian trauma system outcome successes, the Joint Theater Trauma System (JTTS) 
was developed as a systematic and integrated approach to better organize, coordinate, and 
optimize battlefield care to minimize morbidity and mortality.16  Created in 2004 as part of the 
JTTS, the Joint Theater Trauma Registry (JTTR) tracks combat casualty injury patterns, 
treatment, and final outcomes.  In 2007, JTTR data were compared to civilian trauma systems 
using the American College of Surgeons (ACS) National Trauma Data Bank (NTDB).17  The 
analysis demonstrated that survival and casualty outcome rates for Operation Enduring Freedom 
and Operation Iraqi Freedom (OEF/OIF) at Role IV sites and beyond appear comparable to the 
outcomes data in the NTDB.17  Further, from derived standard calculations of Injury Severity 
Score (ISS), military ISS and probability of survival (Trauma and Injury Severity Score; 
[TRISS]), of the patients that incurred battle injuries, more survived these injuries than predicted 
(approximately 2.75 more patients survived than expected per 100 injured patients; from 2002 to 
2007, a total of 788 more patients survived than expected).17  
 
Additionally, the original tasking uses the phrase “low-volume high-risk surgical procedures.”  
However, while the Board acknowledges the intention of this phrase, it does not fully represent 
the surgical volume and outcome issue due to the dynamic nature of risk, which can vary in 
different environments.  The Board instead uses the phrase “low-intensity” in this report.  Low-
intensity surgical environments perform procedures for healthier patients with few comorbid 
conditions, have a lower frequency of procedures, and/or exist with a more basic facility 
infrastructure and team expertise. 
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BRIEF HISTORY OF THE SURGICAL CARE EXPERIENCE AND OUTCOME ASSOCIATION 

The surgical care experience and outcomes issue is not exclusive to the military environment but 
is also a rural healthcare issue that has been debated in the civilian healthcare sector for decades.  
The literature showing a positive correlation to volume and quality (outcomes) is substantial.  
Increased hospital volume is often correlated with lower complication rates, lower re-operation 
rates, lower readmission rates, lower mortality rates, and lower costs.9,10,18-24  However, certain 
procedures demonstrate a more robust relationship than others (see Appendix B.2).  Similarly, 
there is a body of literature that indicates high-volume surgeons are likely to have better patient 
outcomes than low-volume surgeons.25,26  The consensus of 30 years of literature indicates 
physicians and hospitals with the highest numbers of certain complex surgical procedures 
achieve the best results.5 
 
Volume alone is not an absolute predictor of quality.  “Volume should never be used by an 
accrediting organization as a measure of quality,” says Dr. Mark Chassin, President of The Joint 
Commission.  Each facility and surgeon is unique.27   
 
A series of U.S. News & World Report articles5-7 reported on outcomes in the MHS of 10 
Volume Pledge proceduresi performed between 2012 and 2016 using administrative data from all 
MTFs.  These 10 procedures were included in the Volume Pledge adopted in 2015 by Johns 
Hopkins Health System, Dartmouth-Hitchcock Medical Center, and the University of Michigan 
Health System, and were selected because they have the strongest correlation between hospital 
volume and patient outcomes in the literature.28  The effectiveness of the Volume Pledge in 
promoting patient-centered quality and safety has not been demonstrated in the literature:  There 
is no published outcomes data and no published analyses of effect on access to care11 and no new 
sites have signed on to the pledge.  The Volume Pledge is imperfect.  By using absolute volume 
thresholds, it conveys a level of arbitrariness and does not account for longitudinal 
experience.11,12  For example, if the threshold is 10 operations per year, a surgeon who performs 
nine is considered a low-volume surgeon, while a surgeon who performs 10 is a high-volume 
surgeon, regardless of experience.  There are concerns that mandatory volume thresholds do not 
address the fundamental determinants of safety and quality.  Further, a system that regionalizes 
complex operations to hospitals based on volume thresholds may lead to economic and social 
hardships for patients and families due to prolonged separation, disparities in access to care 
based on ability to travel, and worsening maldistribution of the surgical workforce due to 
practice limitations.10,29  See Appendix B.2 for more information.   
 
The Department of Veterans Affairs (VA) also examined the surgical volume and outcomes 
association.  The VA National Surgical Quality Improvement Program (NSQIP), during the first 
two quarters of 2007, identified a mortality rate over four times the expected rate, as calculated 
by the Veterans Health Administration (VHA), at one medical center.30  The Office of Inspector 
General (OIG) Office of Healthcare Inspections (OHI) concluded that there were specific 
problems of quality of care, including pre-operative, intra-operative, and post-operative care for 

                                                 
i Esophageal cancer resection, lung cancer resection, pancreatic cancer resection, rectal cancer resection, carotid 
artery stenting, complex abdominal aortic aneurysm repair, mitral valve repair, bariatric staple surgery, knee 
replacement, and hip replacement  
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veteran patients.30  The review also concluded that, independent of physician expertise, the 
availability of support services may limit where certain operations should be performed.30  To 
address the issue, in 2010, the VHA published the Facility Infrastructure Requirements to 
Perform Standard, Intermediate, or Complex Surgical Procedures (VHA 2010-018) policy 
requiring each VHA medical facility with an inpatient surgical program to have an 
infrastructure-based surgical complexity designation.31  In 2011, the OHI performed a 
retrospective review of the directive and found that the complex surgeriesii identified in the 
review were supported by the infrastructure at VHA facilities, as were referrals to non-VHA 
facilities, meaning the VHA had successfully implemented a system to ensure procedures were 
conducted at facilities that could support such surgeries.30  See Appendix F.2 for more 
information. 
 
PATIENT SAFETY AND QUALITY OF SURGICAL CARE 

Although the Board was tasked to evaluate transparency and public release of volume, errors, 
and outcomes data, these efforts are dependent on a culture that maximizes patient safety and 
quality of care and is rooted in principles of high reliability, which includes a focus on 
transparency.  The DHA has targeted an opportunity for improvement across the MHS through a 
High Reliability Organization Operation Model (HROM), the focal point of which is care 
centered around the patient by Clinical Communities to continuously improve care quality and 
value, thereby contributing to readiness.  DHA’s Clinical Quality Management (CQM) 
functional capability provides enabling expertise to this effort.  Professionals in CQM coordinate 
closely with DHA’s Office of Strategy Management for the standardization of improvement 
processes with intent to integrate resourcing clinical quality improvement and transparency 
initiatives into MHS overall performance planning.32  See Appendix D for more information. 
 
The MHS has historically strived for a continuous learning path of improvement, informed by 
evidence-based practices and lessons-learned.  Recently, on a larger scale, the Joint Trauma 
System (JTS) is an example that is directed at disseminating knowledge that could be used in 
other areas within the MHS.33,34  The accomplishments of the JTS were reviewed and 
highlighted in the National Academies of Sciences, Engineering, and Medicine (NASEM) Zero 
Preventable Deaths report.34  The report asserted that the JTS is perhaps the best example of a 
learning health system that was distinctive by its use of real time data across the compendium of 
care from injury site to recovery.34  The DoD JTS trauma registry fostered continual reflection 
and learning.  The JTS adopted an approach known as forced empiricism and continuously 
delivered real-time performance improvement through the capture of and ongoing evaluation of 
care and outcomes.  The JTS nimbly used the process to provide direct provider learning and 
correct system deficiencies.  Through the acquisition of data, the JTS developed and, modified as 
needed, evidence-based practice guidelines, such as Tactical Combat Casualty Care (TCCC), 
designed to reduce variations in practice.  The DoD JTS trauma registry data also informed the 
need for new research and ultimately improved capabilities and patient outcomes.  Capitalizing 
on patient lessons learned and quality improvement processes, the JTS directed comprehensive 
combat casualty training using TCCC for its soldiers and medics.34   
                                                 
ii Aortic aneurysm surgery, colectomy, craniotomy, esophagostomy, open heart surgery, pancreatectomy, and 
pneumonectomy 
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An example of this data-driven approach, with implications for civilian trauma systems, includes 
the 75th Ranger Regiment during combat, where they comprehensively implemented TCCC in 
Iraq and Afghanistan and realized better outcomes in case fatality and reduction of preventable 
deaths on the battlefield.35  On a larger and systemic scale, the DoD JTS trauma registry data 
informed leaders in Afghanistan of delays in transport of wounded soldiers to forward MTFs.  In 
2009, this supported the Secretary of Defense directive that all helicopter transport of the 
critically wounded occur within 60 minutes.  This resulted in more rapid arrival of the wounded 
from an average 90 minute time to 43 minutes and significantly improved survival from more 
severe injuries compared to that seen in earlier war years.35 

The MHS has continued to evaluate its practices and to develop a more focused, data-driven way 
forward.  In 2014, the Secretary of Defense ordered a comprehensive review of the MHS to 
assess access to medical care, quality of that care, and whether a culture of safety was present.36   
The findings from that report were followed by a number of recommendations, many of which 
were implemented and are further addressed in this report.  Recommendations from this review 
aimed to foster the creation of a High Reliability Organization (HRO) across the MHS.  
Furthermore, evidence suggests that efforts and programs such as the DoD Patient Safety 
Program (DoD PSP), MHS Quality Assurance, the MHS Transparency Initiative, and the 
American College of Surgeons (ACS) NSQIP, now with all MTFs participating, lead to surgical 
quality improvements and the move to create a more synchronized system for standardization 
within the MHS.37-39  

DATA CAPTURE, OPTIMIZATION, AND OUTCOME MEASURES 

As stated, accurately capturing data is critical for 
measuring patient safety and quality of care.  ACS American College of Surgeons (ACS) 
NSQIP40 is a voluntary, “nationally validated, risk- National Surgical Quality 
adjusted, outcomes-based program to measure and Improvement Program (NSQIP) uses 
improve quality of surgical care.”41  In 2014, 17 data that are: 
MTFs participated in NSQIP; in 2018 it is used in all • From the patient’s medical chart,
48 inpatient MTFs.  However, there is room for not insurance claims
improvement and standardization of how the data • Risk-adjusted
are utilized across the Services.  Further, • Case-mix-adjusted
opportunities for improving coding were identified 
across the Services.  Currently, there is a lack of resources to accurately code, suggesting that an 
investment in experienced coding professionals and resourced analytics support could 
significantly improve coding accuracy.42  Challenges for reporting accurate, total surgical 
volume also include missing data due to difficulty in identifying and capturing procedures 
conducted off-site (e.g., in a civilian partner hospital or in a VA facility).39,43-45  See Appendices 
C and D for more information. 

READY MEDICAL FORCE

The Board was tasked to “examine the contribution of KSAs of low-volume high-risk procedures 
to military medical readiness.”  However, it was necessary to expand this focus area to include a 

American College of Surgeons (ACS) 
National Surgical Quality 
Improvement Program (NSQIP) uses 
data that are: 
* From the patient's medical chart, 
   not insurance claims
* Risk-adjusted
* Case-mix-adjusted
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review of military medical readiness overall, since readiness is an essential theme for patient 
safety and quality.  Being medically ready, including medical team readiness, is vital to 
successfully performing low-intensity procedures and critical to ensuring the establishment and 
maintenance of integrated team skills in both peacetime and wartime medical settings to reduced 
variability. 
 
The Knowledge, Skills, and Abilities (KSA) program was created in 2017 to develop a 
methodology to measure the readiness of the MHS medical force by working in partnership with 
the ACS.2  The KSAs identify and capture specific parts of the procedures that give readiness 
value.  A readiness value is given for every procedure with more complex procedures yielding a 
higher KSA value.  Thresholds are developed based on diversity, volume, and acuity.46  It should 
be noted that the KSA scores do not determine deployment readiness, but assist leadership with 
readiness optimization at their clinics and MTFs.  The Board acknowledged the KSA model is 
still in early stages as a pilot program and has only been linked to outcomes in the National 
Capital Region-Medical Directorate (NCR-MD).  Thus far, results indicate MTF Commanders 
using the KSA metric find them feasible, without negative impact on other key aspects of 
healthcare delivery, such as access, safety, or cost, and able to focus the market on new 
approaches to improve readiness.  In the first 90 days of the Proof of Concept, the NCR-MD 
increased total percentage of general surgeons meeting the KSA threshold from 26% to 30% and 
from 73% to 77% for orthopedic surgeons.47  Conceptually, the KSAs have potential for creating 
an environment of standardization, accountability, and quantifiable results.  See Appendix E for 
more information. 
 
The Joint Trauma Readiness Training Program aims to link the various areas of medical 
readiness, including the KSAs, with the implementation of NDAA FY 2017 Sections 707 and 
708, which align the JTS under the DHA.  Thus, this model can be used for specific, elective, 
high-risk procedures.  This program will include KSA metrics for clinical practice, formal 
psychomotor assessment of proficiency in expeditionary skills (Advanced Surgical Skills for 
Exposure in Trauma [ASSET©], Advanced Trauma Operative Management [ATOM©], etc.), and 
team-based training in hyper-realistic, field-based conditions.48  See Appendix E for more 
information. 
 
The DoD does not currently have a standardized, team-oriented training curriculum as a program 
of record.  However, team-based training efforts are to be included in the Joint Trauma 
Readiness Training Program.  Effective team training is critical for success in operational units 
and directly influences the quality of patient care.49,50  Leveraging technologies, including the 
use of simulations, allows for maintenance and proficiency of surgical skills.33  Simulation 
training is also important for improving team effectiveness specifically with low-frequency, 
high-acuity emergency situations as the success of these complex procedures depends on the 
entire surgical team, not just the surgeon.51  If simulation continues to be reviewed and assessed, 
the planning discussion should also focus on locating simulation sites near MTFs with lower 
surgical volume caseload, many of which are located in rural areas. 
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STANDARDIZATION 

With its efforts centered on patient safety and the delivery of safe, high quality care, the MHS 
has the opportunity to improve the future of health, not only as an example for military 
healthcare but also as a leading force of innovation among all healthcare systems.  The DoD 
recognizes the importance of modernizing the MHS through standardization of services across 
all facilities and integration of healthcare to improve and sustain operational medical force 
readiness and medical readiness of the Armed Forces, improve access and experience of care, 
improve health outcomes, and lower costs.  The Board’s recommendations on standardization 
align well with the NDAA FY 2017, specifically Section 702 Reform of administration of Defense 
Health Agency and military medical treatment facilities.  Prior to 1 October 2018, each of the 
Services were managing their MTFs individually with variation in policies and procedures 
between the Services.  See Appendix B for more information. 
 
Variation and a lack of standardization also currently exists between the Services and the NCR-
MD for managing facility surgical capabilities and surgeon/staff proficiency.  For example, there 
is a lack of standardization in Service readiness-training models and partnership development 
between MTFs and civilian/VA facilities.  These training models and partnerships increase case 
load and demonstrate potential to serve the community as part of the national trauma system.43-45  
This is in transition now with NDAA FY 2017, creating an opportunity for shared practices across 
the Services.  Successful practices were identified in each of the Services for various areas, such 
as the Army’s readiness efforts with its Level I Trauma Center, the Navy’s Chief Medical 
Officer (CMO) position, the Air Force’s partnership efforts, and the NCR-MD’s efforts focused 
on the KSAs and market expansion/patient recapture.  See Appendices C.3 and D.2 for more 
information.   
 
LIMITATIONS 

The Board was tasked with seven specific charges during the first six months of the review 
addressing “low-volume high-risk” surgical procedures within the MHS (see Charge to the 
Defense Health Board and Appendix B).  The Board believes that addressing the above four 
overarching themes, supplemented by research and data in the appendices, will address the seven 
charges.  The Board was also tasked with two additional charges (review the array of low-
volume high-risk surgical procedures performed on MHS beneficiaries in the Purchased Care 
System [TRICARE] and to evaluate the potential for the MHS to sign on to the “Surgical 
Volume Pledge”) as a secondary six-month tasking to follow this report.  However, the 
complexity of the initial tasking required an equally complex and multi-pronged analysis of a 
way ahead.  Therefore, due to the expedited timeline of the report and its expansive scope, there 
may be certain constraints and a limited ability to fully address the scope in detail due to lack of 
data, such as an inability to complete a comprehensive product line assessment for surgical 
subspecialties and an inability to accurately compare civilian and military hospitals based on 
distinct characteristics of these two entities, including unique, economically driven civilian 
attributes.  Finally, the broadening of the report response, due to a systems-based approach, 
included an assessment of factors beyond the narrowed focus of “low-volume high-risk surgical 
procedures.”  Thus, some aspects of this report may be addressed in further detail in the 
forthcoming second report.   
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FINDINGS AND RECOMMENDATIONS 

Throughout its review, the Board noted successful practices as well as opportunities to enhance 
current MHS practices to improve standardization of content and context across all Services for 
managing surgical capabilities and surgeon currency.  Foundational themes emerged to guide the 
Board’s findings and recommendations: 
 
(1) A culture of safety and quality is vital for building and sustaining infrastructure that provides 

safe and high-quality care.  A sole focus on volume alone is not adequate to address patient 
safety or the quality of care and outcomes; there must be a standardized system in place to 
continuously monitor and proactively address quality and safety concerns in a transparent, 
non-punitive, data-driven learning environment across the DoD.  Further, the surgical team 
and organizational infrastructure, not only the surgeon, must be viewed as a system whose 
integrated operation is essential for strengthening safety and quality. 

(2) Data capture, optimization, and outcome measurements for quality of care, patient safety, and 
transparency efforts are essential to deliver safe and high-quality care to active duty 
personnel, military retirees, and their beneficiaries.  The MHS must ensure appropriate IT 
infrastructure and analytics are available to support enterprise leaders, providers, and 
patients, and maximize participation in and develop standardized responses to risk-adjusted 
outcomes data, such as the ACS NSQIP, a benchmarked, clinical, risk-adjusted, outcomes-
based program to measure and improve care across the surgical specialties. 

(3) A focus on the ready medical force is an imperative through utilization of the KSAs, surgical 
simulation training, and military-civilian partnerships for peacetime and wartime care.  The 
value of trauma experience and the integration of the entire surgical team are critical 
elements of success.  Simulation training should be used to foster surgical team training and 
prepare teams for deployment operations.  These models should be broadened and applied to 
other areas of surgical performance throughout the MHS. 

(4) There are standardization opportunities across the Services and at the DHA-level, spurred by 
the NDAA FY 2017 Section 702, which states that as of 1 October 2018, the Director of the 
DHA shall be responsible for the administration and management of the MTFs.  Successful 
practices and policies, such as already established through civilian and VA partnerships to 
increase both surgeon and surgical team proficiency, simulation training, and infrastructure 
requirements, should be leveraged.  

 
CULTURE OF SAFETY AND QUALITY 

Finding 1: 
A) The DoD has periodically evaluated the medical health delivery system within the three 

Services and promoted continual learning to assure high quality and safety.   
B) The DHA, by direction of NDAA FY 2017 Section 702 now has the authority to direct care, 

quality, and safety across all Services and MTFs.  The alignment of all the military health 
delivery under a central locus of responsibility provides the MHS with the structure to 
optimize care, quality and safety. 

C) The trauma care system, specifically the JTS, has embraced and benefitted from the 
continuous learning system that delivers improved outcomes, an understanding of priorities, 
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and unique perspectives.  The JTS, now a part of DHA, provides a model for expansion 
across other domains of the MHS. 

D) The MHS is well positioned to further enhance the system level characteristics necessary to 
promote continuous learning and improvement of an exceptional learning health system. 

 
Recommendation 1: 
A) The Secretary of Defense, DHA Director, and Service leaders must establish an organization-

wide culture of performance improvement that is patient-centered with aligned authority, 
accountability, and transparency as the highest priority.   
a. The Secretary of Defense, Combatant Commands, and Service Secretaries must support 

the efforts of the DHA to integrate and optimize healthcare delivery throughout the DoD.   
B) The Secretary of Defense should ensure that the DHA has capabilities to promote a culture of 

continuous learning and innovation.  
a. The DHA must establish a comprehensive, standardized, and non-punitive performance 

improvement process through peer review; root cause analysis; transparent, risk-based 
prioritization methodology; and ongoing assessment of systems of care to assure patient 
safety and optimize quality outcomes across the MHS. 

b. Partnerships between MTFs, civilian medical centers, and VA medical facilities must be 
increased to provide optimal surgical care for all patients. 

c. The DHA must have resources (to include personnel, IT, data analytics, and video 
teleconferencing) for an organization-wide learning system. 

 
Finding 2: 
A) Volume is an imperfect standalone measure of quality.   
B) Robust quality and safety programs promote a culture of safety through accountability, 

verification, and an expansion of best practices. 
C) A learning health system holds great promise specifically for complex systems to deliver best 

care and optimize outcomes for patients across the system.  
 

Recommendation 2:  
A) The MHS quality program must continue to use a quality assessment model that leverages 

risk-adjusted data, such as NSQIP, to focus on patient outcomes by institution and across the 
MHS.    

B) MHS leaders must regularly demonstrate that quality improvement and high reliability are 
valued at all levels of the MHS through openness to identify and address problems, 
engagement by surgical programs in professional society verification activities, and 
participation in inter-institutional collaborative to share best practices. 
a. The MHS quality program must continue to focus on a performance improvement model 

that leverages risk-adjusted NSQIP data, patient outcomes, and partnerships.   
b. Regulation and policy barriers for confidentiality of patient safety and quality assurance 

records, such as 10 U.S.C. 1102 and associated policies must be modified so that safety 
and quality information cannot be used in a punitive way with regard to individuals, as it 
hinders open discussions of issues.  The VHA has employed this non-punitive approach 
as facilitated by 38 U.S.C. 5705 and associated policies to ensure similar protection 
against punitive use of safety and quality data is mandated by the Patient Safety and 
Quality Improvement Act of 2005.  Following the recommendations of Optimal 
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Resources for Surgical Quality and Safety by the ACS, the most effective surgical 
quality-improvement leaders seek to establish a culture where quality improvement and 
high reliability are valued and requires an explicit infrastructure including policies and 
procedures that facilitate the achievement of this goal that are built on accountability and 
fairness for all team members and encourages open and honest discussions of 
vulnerabilities and problems.  

C) The MHS must adopt a continuously learning healthcare system within the MHS to facilitate 
the improvement of patient safety and quality.   
a. A comprehensive view of quality includes NSQIP data, registries and databases derived 

from electronic health records (EHR), identification of adverse events and care 
vulnerabilities through the DoD PSP, peer-review programs, and ongoing system 
analysis.  

 
Finding 3: 
A) MHS programs to inform patients about MTF quality are underutilized.  
B) Public resources are available to enhance patient engagement in shared decision makingiii to 

include the online ACS Surgical Patient Education Program patient education handouts 
published in Journal of the American of Medical Association (JAMA).  

C) NSQIP, as a method of transparency within the MHS, is not user-friendly for patients. 
 
Recommendation 3: 
A) Patients in the MHS must be empowered in medical decision-making through access to 

understandable online information about MTF surgical quality and safety.  
B) Shared decision-making between patients and surgeons must be encouraged throughout the 

MHS.  Transparency must be emphasized through patient consent to procedures and 
consultation on the risk of complex procedures at the facility where care is being 
recommended as compared to other available alternatives.  

C) Use of risk-adjusted data, such as NSQIP, for transparency with patients must enable patient-
friendly comparisons between MTFs and potential civilian referral centers.  

 
DATA CAPTURE, OPTIMIZATION, AND OUTCOME MEASURES  

Finding 4: 
A) The NSQIP provides risk-adjusted outcome data for all 48 MTFs with surgical services.  

Results are used by the Services in different ways and to various degrees.   
B) Based on current governance and organizational structure, the NSQIP Steering Committee 

and MTF surgeon champions are limited in authority to act.  
C) MTFs are limited from participating in national risk-adjusted registries, such as, but not 

limited to, the ACS Metabolic and Bariatric Surgery Accreditation and Quality Improvement 
Program (MBSAQIP) and the Trauma Quality Improvement Program (TQIP). 

                                                 
iii Shared decision making is a collaborative process in which at least two parties (the patient and provider) work 
together on treatment options and plans.  This approach takes into account patient preferences in decision making 
and treatment as well as information and risk transparency on the part of the practitioner.  Other parties, such as 
patient family members and allied health professionals, can also take part in this process.  
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D) Current Procedural Terminology (CPT) codes are used in the MHS primarily for workload 
reporting and third-party billing.  They are used secondarily in quality and safety metrics.  
There are discrepancies between surgical services, MTF, and MHS reported volumes due to 
inaccurate coding.  There is a lack of resources for coding accuracy and analysis. 

E) MHS currently has a limited information management infrastructure, though pockets of 
excellence exist. 

 
Recommendation 4: 
A) The DoD must standardize policy and practice regarding use of NSQIP results across the 

system.  
B) The MHS must empower MTF NSQIP leaders to act upon outcomes in conjunction with 

MHS NSQIP collaboratives.  
C) The MHS must support MTF participation in national risk-adjusted registries such as, but not 

limited to, MBSAQIP and TQIP. 
D) Coding must be resourced for improvement in accuracy. Training must be standardized 

across the MHS to ensure reporting based on CPT codes is as accurate as possible. 
E) The MHS must continue to optimize its IT infrastructure and analytics support, including 

MHS GENESIS and the MHS Management Analysis and Reporting Tool (M2).  
 
READY MEDICAL FORCE 

Finding 5: 
A) Surgical outcomes are a reflection of surgeon and surgical support staff skill, team 

effectiveness, and facility capabilities.   
B) Within surgeon skill, experience may convey the greatest value toward quality outcomes.  

The KSA pilot program quantifies deployment-relevant operative skills for surgeons in 
peacetime operative experience and may drive clinical experience.  

C) Deployments or MTF assignments in low-intensity surgical environments influences 
readiness and surgical confidence. However, such deployments and remote MTF assignments 
cannot be avoided.  

 
Recommendation 5:  
A) In collaboration with the Services, team training for the entire surgical team for pre-

deployment readiness must be standardized in the DoD. 
B) The KSA program must be supported to validate its role in maintaining surgical readiness.  

The roles of telemedicine, telepresence, and telesurgery with specialists to fill KSA gaps 
must be explored.   

C) The MHS must address sustainment of surgical skills during and following deployments and 
assignments in low-intensity surgical environments.  

 
Finding 6: 
A) Effective team training is critical for success in operational units and directly influences the 

quality of patient care.  Simulation-based education and training may enable sustainment of 
surgical and teamwork skills.  

B) Simulation-based education and training throughout the MHS are limited by the lack of 
consistent funding and accreditation as programs of record. 
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C) There is no system of readiness training to objectives through simulation.  Most simulation-
based activities are Service- or unit-specific.  

 
Recommendation 6: 
A) Simulation activities, with associated outcomes data, must be used to prepare the entire 

surgical team for deployment operations.  
B) Simulation-based activities must align with the goals of the JTS program and be recognized 

as programs of record with explicit resourcing. 
C) The MHS must develop a more system-wide curriculum of simulation-based activities with 

measurable outcomes to support deployment timelines.  The impact of these activities must 
be assessed through review of post-deployment care registries. 

 
Finding 7: 
The military has many operational deployments and remote locations that must be staffed for 
mission and readiness requirements.  Deployment and stations in a low-intensity surgical 
environment influences readiness.  Consistent placement of a surgeon at a rural, low-intensity 
facility can result in diminished skills for certain complex procedures.   
 
Recommendation 7: 
The DoD must develop a rotation system for surgeons and surgical teams stationed at low-
intensity sites to high-intensity sites, even for short periods of time, to sustain skills.  High-
intensity civilian environments must be leveraged through expansion of military-civilian 
partnerships to provide opportunities for the rotation of military medical teams.   
 
STANDARDIZATION 

Finding 8: 
The policies, procedures, and systems of management are different between the Services; 
however, pockets of excellence exist.  Following implementation of NDAA FY 2017 Section 702 
Reform of administration of DHA and MTFs, the DHA has administrative and management 
responsibility for all MTFs and the opportunity to maximize standardization across MTFs. 
 
Recommendation 8: 
A) The DHA must proceed with standardization of policies, procedures, and systems across 

Services and MTFs.   
B) The MHS must continue to identify successful practices and assess opportunities for 

dissemination through data-driven processes and metrics, such as the Army’s Level I Trauma 
Center, Navy’s CMO program, and Air Force’s partnership efforts. 

 
Finding 9: 
A) The decrease in direct care system enrollment within the MHS further exacerbates the ability 

to provide care providers with a case load that promotes competency.  All Services have 
successful partnerships at different levels of maturity with civilian hospitals, medical centers, 
and the VA.   

B) Military healthcare systems in other countries have high capture of their beneficiary 
population and serve the civilian population, which positively influences caseload, provides 
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care to underserved populations, and supports clinical proficiency of the healthcare 
professionals.    
 

Recommendation 9:  
A) The MHS must expand existing civilian and VA partnerships.  NDAA FY 2017 Section 717 

Evaluation and treatment of veterans and civilians at MTFs allows for civilians and veterans 
to be treated at MTFs.  
a. The MHS must leverage best practices from the Services, specifically the Air Force, and 

ensure providers’ work in external facilities is accurately captured.   
b. The MHS must consider templated partnership agreements at the enterprise-level.   
c. The MHS must continue to evaluate business models that support qualified military 

personnel providing care in civilian trauma centers, and, where appropriate, involvement 
at selected military medical centers.  

d. The DoD should seek engagement with international partners to increase experience in 
high-intensity environments.  

e. MTF commanders must identify opportunities to partner with civilian and VA healthcare 
institutions to increase experience in high-intensity environments.   

B) The MHS must promote maintenance of competency and proficiency within MTFs by 
enhancing caseload recapture, and promoting exposure to high-intensity care environments.   

 
Finding 10: 
A) The VA’s robust quality systems, including a mechanism for evaluating safety mishap events 

when they occur, are integral to the VA’s quality approach.  The quality improvement 
approach is multi-layered with a focus on infrastructure, root cause analysis, peer-review, 
and NSQIP.  These practices highlight the importance addressing the systems-based factors 
that are responsible for patient outcomes rather than inappropriately oversimplifying as a 
single issue such as volume. 

B) Through VHA Directive 2010-018, the VA has established a policy regarding the 
infrastructure requirements for VHA facilities providing in-house surgical services in 
relationship to the complexity of surgical procedures being performed.  The directive is 
meant to ensure that the infrastructure where procedures are being performed meets the 
complete needs for good patient care and outcomes.  
 

Recommendation 10:  
A) The MHS must adopt patient safety and quality programs similar to those within the VA.  

Quality programs that ensure collaboration of safety and a wider systems-approach with root 
cause analysis and the opportunity to respond to close calls (near misses) in real-time are 
critical for maintaining quality of care. 

B) The MHS must adopt an infrastructure approach similar to that within the VA (VHA 2010-
018). 
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APPENDIX A. CROSSWALK BETWEEN TERMS OF REFERENCE OBJECTIVES AND 
REPORT RECOMMENDATIONS 

Terms of Reference Board Recommendations 

I Review the array of low-
volume high-risk surgical 
procedures performed by 
military surgeons in the 
Direct Care system 
(MTFs). 

4D. Coding must be resourced for improvement in accuracy. Training must 
be standardized across the MHS to ensure reporting based on CPT codes is 
as accurate as possible. 
4E. The MHS must continue to optimize its IT infrastructure and analytics 
support, including MHS GENESIS and the MHS Management Analysis and 
Reporting Tool (M2).  

II Evaluate policies, 
protocols, and systems for 
managing facility surgical 
capabilities and 
surgeon/staff proficiency 
across each of the Service 
branches.  

6A. Simulation activities, with associated outcomes data, must be used to 
prepare the entire surgical team for deployment operations.  
6B. Simulation-based activities must align with the goals of the JTS 
program and be recognized as programs of record with explicit resourcing. 
6C. The MHS must develop a more system-wide curriculum of simulation-
based activities with measurable outcomes to support deployment timelines.  
The impact of these activities must be assessed through review of post-
deployment care registries. 
7. The DoD must develop a rotation system for surgeons and surgical teams 
stationed at low-intensity sites to high-intensity sites, even for short periods 
of time, to sustain skills.  High-intensity civilian environments must be 
leveraged through expansion of military-civilian partnerships to provide 
opportunities for the rotation of military medical teams. 
9A. The MHS must expand existing civilian and VA partnerships.  NDAA 
FY 2017 Section 717 Evaluation and treatment of veterans and civilians at 
MTFs allows for civilians and veterans to be treated at MTFs.  

a. The MHS must leverage best practices from the Services, specifically 
the Air Force, and ensure providers’ work in external facilities is 
accurately captured.   

b. The MHS must consider templated partnership agreements at the 
enterprise-level.   

c. The MHS must continue to evaluate business models that support 
qualified military personnel providing care in civilian trauma centers, 
and, where appropriate, involvement at selected military medical 
centers.  

d. The DoD should seek engagement with international partners to 
increase experience in high-intensity environments. 

e. MTF commanders must identify opportunities to partner with civilian 
and VA healthcare institutions to increase experience in high-intensity 
environments.  

9B. The MHS must promote maintenance of competency and proficiency 
within MTFs by enhancing caseload recapture, and promoting exposure to 
high-intensity care environments.   

III Develop recommendations 
to advance standardized 
policies on managing 
facility infrastructure 
capabilities and individual 
surgeon/supporting staff 
proficiency across all 
Service branches. 

1A. The Secretary of Defense, DHA Director, and Service leaders must 
establish an organization-wide culture of performance improvement that is 
patient-centered with aligned authority, accountability, and transparency as 
the highest priority.   

a. The Secretary of Defense, Combatant Commands, and Service 
Secretaries must support the efforts of the DHA to integrate and 
optimize healthcare delivery throughout the DoD.   

1B. The Secretary of Defense should ensure that the DHA has capabilities to 
promote a culture of continuous learning and innovation.  
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Terms of Reference Board Recommendations 

a. The DHA must establish a comprehensive, standardized, and non-
punitive performance improvement process through peer review; root 
cause analysis; transparent, risk-based prioritization methodology; 
and ongoing assessment of systems of care to assure patient safety 
and optimize quality outcomes across the MHS. 

b. Partnerships between MTFs, civilian medical centers, and VA 
medical facilities must be increased to provide optimal surgical care 
for all patients. 

c. The DHA must have resources (to include personnel, IT, data 
analytics, and video teleconferencing) for an organization-wide 
learning system. 

4A. The DoD must standardize policy and practice regarding use of NSQIP 
results across the system.  
4B. The MHS must empower MTF NSQIP leaders to act upon outcomes in 
conjunction with MHS NSQIP collaboratives.  
4C. The MHS must support MTF participation in national risk-adjusted 
registries, such as, but not limited to, MBSAQIP and TQIP. 
8A. The DHA must proceed with standardization of policies, procedures, 
and systems across Services and MTFs.   
8B. The MHS must continue to identify successful practices and assess 
opportunities for dissemination through data-driven processes and metrics, 
such as the Army’s Level I Trauma Center, Navy’s CMO program, and Air 
Force’s partnership efforts. 

IV Evaluate potential MHS 
applicability of Veterans 
Health Administration 
(VHA) Operative 
Complexity Directives: 
• “Facility Infrastructure 

Requirements to 
Perform Standard, 
Intermediate, or 
Complex Surgical 
Procedures” (VHA 
2010-018) 

• “Facility Infrastructure 
Requirements to 
Perform Invasive 
Procedures in an 
Ambulatory Surgery 
Center” (VHA 2011-
037) 

10A. The MHS must adopt patient safety and quality programs similar to 
those within the VA.  Quality programs that ensure collaboration of safety 
and a wider systems-approach with root cause analysis and the opportunity 
to respond to close calls (near misses) in real-time are critical for 
maintaining quality of care. 
10B. The MHS must adopt an infrastructure approach similar to that within 
the VA (VHA 2010-018). 
 

V Examine the contribution 
(Knowledge, Skills, and 
Abilities) of low-volume 
high-risk procedures to 
military medical readiness 
(e.g., surgeons, operating 
room staff). 

5A. In collaboration with the Services, team training for the entire surgical 
team for pre-deployment readiness must be standardized in the DoD. 
5B. The KSA program must be supported to validate its role in maintaining 
surgical readiness.  The roles of telemedicine, telepresence, and telesurgery 
with specialists to fill KSA gaps must be explored.   
5C. The MHS must address sustainment of surgical skills during and 
following deployments and assignments in low-intensity surgical 
environments.  
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Terms of Reference Board Recommendations 

VI Evaluate MHS policies 
related to surgical volume 
transparency and public 
release of volume, errors 
and outcomes data. 

3A. Patients in the MHS must be empowered in medical decision-making 
through access to understandable online information about MTF surgical 
quality and safety.  
3B. Shared decision-making between patients and surgeons must be 
encouraged throughout the MHS.  Transparency must be emphasized 
through patient consent to procedures and consultation on the risk of 
complex procedures at the facility where care is being recommended as 
compared to other available alternatives.  
3C. Use of risk-adjusted data, such as NSQIP, for transparency with patients 
must enable patient-friendly comparisons between MTFs and potential 
civilian referral centers.  

VII Provide recommendations 
on using the volume, errors 
and outcome data to 
inform and enhance 
policies for managing 
surgical capabilities and 
surgeon currency. 

2A. The MHS quality program must continue to use a quality assessment 
model that leverages risk-adjusted data, such as NSQIP, to focus on patient 
outcomes by institution and across the MHS.    
2B. MHS leaders must regularly demonstrate that quality improvement and 
high reliability are valued at all levels of the MHS through openness to 
identify and address problems, engagement by surgical programs in 
professional society verification activities, and participation in inter-
institutional collaborative to share best practices. 

a. The MHS quality program must continue to focus on a performance 
improvement model that leverages risk-adjusted NSQIP data, patient 
outcomes, and partnerships.   

b. Regulation and policy barriers for confidentiality of patient safety and 
quality assurance records, such as 10 U.S.C. 1102 and associated 
policies must be modified so that safety and quality information cannot 
be used in a punitive way with regard to individuals, as it hinders open 
discussions of issues.  The VHA has employed this non-punitive 
approach as facilitated by 38 U.S.C. 5705 and associated policies to 
ensure similar protection against punitive use of safety and quality data 
is mandated by the Patient Safety and Quality Improvement Act of 
2005.  Following the recommendations of Optimal Resources for 
Surgical Quality and Safety by the ACS, the most effective surgical 
quality-improvement leaders seek to establish a culture where quality 
improvement and high reliability are valued and requires an explicit 
infrastructure including policies and procedures that facilitate the 
achievement of this goal that are built on accountability and fairness 
for all team members and encourages open and honest discussions of 
vulnerabilities and problems.  

2C. The MHS must adopt a continuously learning healthcare system within 
the MHS to facilitate the improvement of patient safety and quality.   

a. A comprehensive view of quality includes NSQIP data, registries and 
databases derived from electronic health records (EHR), identification 
of adverse events and care vulnerabilities through the DoD PSP, peer-
review programs, and ongoing system analysis.  

Secondary efforts to be addressed in the next six months following this report. 
VIII Review the array of low-volume high-risk surgical procedures performed on MHS beneficiaries in the 

Purchased Care system (TRICARE). 
IX Evaluate potential for the MHS to sign on to the “Surgical Volume Pledge” agreed to by Dartmouth-

Hitchcock Medical Center, Johns Hopkins Medicine, and the University of Michigan.  
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APPENDIX B. BACKGROUND AND INTRODUCTION 

B.1 INTRODUCTION 

REQUEST TO THE DEFENSE HEALTH BOARD  

On March 28, 2018, the Acting Assistant Secretary of Defense for Health Affairs requested that 
the Defense Health Board (the Board) provide recommendations to improve policies for 
managing facility surgical capabilities and surgeon proficiency.  
 
Specifically, the Board was asked to address and develop findings and recommendations on the 
policies and practices in place to:  
 
• Determine where high-risk surgical procedures should be performed,  
• Optimize the safety and quality of surgical care provided, 
• Enhance patient transparency related to surgical volumes and outcomes, and 
• Evaluate the contribution of high-risk surgical procedures to medical readiness. 
 
To accomplish the above objectives, the Board’s Trauma and Injury Subcommittee was 
specifically tasked to: 
 
• Review the array of low-volume high-risk surgical procedures performed by military 

surgeons in the Direct Care system (i.e. MTFs). 
• Evaluate policies, protocols, and systems for managing facility surgical capabilities and 

surgeon/staff proficiency across each of the service branches.  
• Develop recommendations to advance standardized policies on managing facility 

infrastructure capabilities and individual surgeon / supporting staff proficiency across all 
service branches. 

• Evaluate potential MHS applicability of Veterans Health Administration (VHA) Operative 
Complexity Directives: 
o “Facility Infrastructure Requirements to Perform Standard, Intermediate, or Complex 

Surgical Procedures” (VHA 2010-018) 
o “Facility Infrastructure Requirements to Perform Invasive Procedures in an Ambulatory 

Surgery Center” (VHA 2011-037) 
• Examine the contribution (Knowledge, Skills, and Abilities) of low-volume high-risk 

procedures to military medical readiness (e.g., surgeons, operating room staff). 
• Evaluate MHS policies related to surgical volume transparency and public release of volume, 

errors and outcomes data. 
• Provide recommendations on using the volume, errors and outcome data to inform and 

enhance policies for managing surgical capabilities and surgeon currency. 
 
Upon completion of the aforementioned objectives, the Board will address a secondary effort to: 
 
• Review the array of low-volume high-risk surgical procedures performed on MHS 

beneficiaries in the Purchased Care System (TRICARE). 
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• Evaluate potential for the MHS to sign on to the “Surgical Volume Pledge” agreed to by 
Dartmouth-Hitchcock Medical Center, Johns Hopkins Medicine, and the University of 
Michigan.  

 
GUIDING PRINCIPLES 

The Board adopted the following guiding principles as a foundation for its review (Figure 1). 
 

Figure 1.  Guiding Principles 

 
Overarching Principle:  It is the duty of the Department of Defense (DoD) to enhance patient 
safety and deliver safe and high-quality care to active duty personnel, military retirees, and their 
beneficiaries through services provided directly at Military Medical Treatment Facilities (MTFs) 
and through the TRICARE purchased care network. 
 
Guiding Principles:  These principles require that the recommendations by the Board must: 

(1) Consider the impact of the volume standards within the civilian sector and the 
applicability of such standards to MTFs; 

(2) Identify acceptable risk levels that ensure patient safety and quality of care; 
(3) Consider the contribution of high-risk surgical procedures to medical readiness especially 

as it relates to combat casualty care; 
(4) Describe the impact of assuring patient safety on readiness; 
(5) Recognize the systematic considerations that impact patient safety and quality of care;  
(6) Consider patient transparency related to surgical volumes and outcomes; and  
(7) Consider the suggestions of the healthcare community regarding implemented volume 

requirements. 
 

 
METHODOLOGY 

To perform a comprehensive review of the surgical volume-outcome association and formulate 
findings and recommendations, the Board used several different sources to guide analysis.  The 
Board: 
• Conducted literature reviews on relevant topics; 
• Received briefings from volume-outcome and/or military medic readiness subject matter 

experts (SMEs) from within the MHS and from the civilian sector;  
• Requested, analyzed, and interpreted volume, errors and outcome data; and 
• Reviewed current policies and practices related to patient safety and quality of care, 

including within the MHS, the VHA, and within the civilian healthcare systems. 
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B.2 BACKGROUND 

OVERVIEW OF THE SURGICAL CARE EXPERIENCE AND OUTCOME ISSUE  

The $50-billion MHS’s mission is to care for wounded combatants in conflict zones and provide 
routine care to 9.4 million active-duty personnel, their families, and retirees.1  Military surgeons 
serve a relatively young and healthy population who do not often require surgery.  However, to 
meet patient needs, some MTFs currently perform surgeries in lower volumes.  For patient 
safety, it is important for the MHS to understand whether there are increased risks associated 
with low-intensity surgery and to develop policies and methods to prevent and mitigate such 
risks.  
  
Recently, a series of U.S. News & World Report articles5-7  reported on the quality and surgical 
volume relationship within the MHS.  Moreover, 30 years of research indicates physicians and 
hospitals with the highest numbers of certain complex surgical procedures achieve the best 
results.5  Due to mission requirements, remote MTF locations, and deployed environments, some 
procedures are conducted in low frequencies.  
   
Concerned about the health and safety of military members and their beneficiaries, the Acting 
Assistant Secretary of Defense for Health Affairs requested that the Board examine the military’s 
policies on complex procedures.  A high-level, independent review of MHS practices in this area 
is likely to help improve both the safety and quality of MHS care and the confidence of patients 
in that care.  By addressing these issues proactively, the MHS can maintain, improve, and 
enhance the safety and quality of care as well as the trust of its patients.  Thus, the Board’s 
Trauma and Injury Subcommittee evaluated the surgical care experience and outcome issue. 
 
HISTORY OF THE SURGICAL CARE EXPERIENCE AND OUTCOMES ISSUE 

The medical field has debated the concept of quality of care for nearly a century.  Beginning in 
the early 20th century, it was widely accepted to view the treatment of patients as primarily a 
financial benefit; thus, it was not necessarily the primary interest of the medical community to 
follow up, compare, analyze, or to standardize their results among surgeons.52  The association 
between volume of surgical and medical procedures and outcomes of those procedures has been 
studied in the health and medical fields since the 1970s.53,54,25  The debate has generally focused 
on such topics as whether regionalization of operations into large medical centers is better with 
high volumes of specific procedures than smaller hospitals which may not perform as many 
procedures.  It is also extensively debated if high volume leads to better outcomes, commonly 
known as the “practice-makes-perfect” method, or if hospitals and surgeons with better outcomes 
attract more patients, known as the “selective-referral-program” method.54,55,10,56  The “selective-
referral-program” is not as largely held as a valid argument regarding the surgical care 
experience-outcome relationship; however, research in support of this model suggests that many 
patients could benefit from selective-referral based on the best available proxies for quality of 
care.57 
  
Furthermore, the idea of “practice makes perfect” dominates the debate on whether hospital 
volume and surgeon volume equate to quality of care.  For example, research conducted during 
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the 1990s by Farley and Ozminkowski examined whether patient outcomes were affected by 
variations in volume over time within hospitals and if this impact was consistent.58  This often 
cited longitudinal study includes observations recorded from a national sample over the course of 
eight years with 500 community samples.  The authors concluded that higher volume leads to 
better outcomes for certain groups of patients and outcomes varied by procedure.58  Similarly, 
another early study found that the size of a hospital was the highest correlated variable with 
volume for a study based on data from 266,944 surgical patients and 227,107 medical patients 
treated in over 1,200 hospitals with the stipulation that size is also associated with several other 
factors such as organization of the facility and specialization of the staff.10  
 
Early literature found hospital volume to be associated with outcome measures; modern research 
has drawn similar conclusions but these results vary dependent on the surgical procedure.  In 
2002, the widely cited study by Birkmeyer et al. suggested the relative importance of hospital 
volume varied by procedure for individual patients who were considering where to undergo 
various procedures.9  The data for this study show proposed standards could reduce the surgical 
mortality associated with several procedures.   
 
Livingston and Cao (2010) provide counterpoints to the claims that better outcomes occur at 
centers that perform higher volumes of surgical procedures, highlighting the limited quality of 
statistical analysis used to support these claims.12  They identified serious flaws in the methods 
used to study the volume-outcomes association, emphasizing the criteria that should be used for 
a proxy variable include:  It (volume) must have a strong (i.e., large effect) relationship with the 
outcome and must provide substantial explanation of the outcomes variance (i.e., the statistical 
model adequately fits the data).  However, few publications using regression analysis (e.g., 
3.6%) report on how well a model fits the data being studied.  Guidance to address these 
concerns include capitalizing on the greater explanatory power of using volume as a continuous 
variable (as opposed to dichotomizing volume or categorizing volume into terciles or other 
groups).  For example, if volume is dichotomized into the following groups, one with 2 to 149 
cases per year and one with 150 cases or more per year, the low volume group would include 
surgeons that perform few procedures (e.g., 2 per year), along with surgeons that perform 
appreciable numbers (e.g., 100 per year).  Further guidance includes reporting the proportion of 
variance explained by procedure volume to demonstrate the relative importance volume has in 
explaining outcomes relative to other potential sources for that variation.12  Due to the 
methodology used in the Birkmeyer et al., 2002 article, the study becomes an outlier analysis and 
not a volume analysis, because the comparison focuses on the low outliers.11  
 
Reoccurring corresponding implications open the opportunity to identify areas in need of growth 
and improvement throughout the health care system such as defining hospital and surgeon 
volume, cost-benefits analysis, marketing accreditations and referrals, medical training, and 
patient transparency while maintaining the quality of care.9 
 
Additionally, higher hospital volume is often found to be correlated with lower complication 
rates, lower re-operation rates, lower readmission rates, lower mortality rates, and lower 
costs.9,10,18-24  Furthermore, researchers argue that these findings support regionalizing 
healthcare.  Nonetheless, there are many factors that influence whether patients are willing to 
take additional risks in receiving treatment at their local facility or if traveling to an arguably 
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more specialized, regionalized facility is the best option.  For example, convenience of hospital 
location to the patient’s home and family may be perceived by the patient to be more important 
than decreasing a probability of dying.10  While there are options for family member 
accommodations through the Fisher House Foundation and Hotels for Heroes, criteria for 
eligibility are not standardized and are set by each site’s commander.  Further, these 
accommodations are not available for outpatient services, which include post-surgical care.59  
Flood et al. address the issue of differentiating between higher volume hospitals and simply 
larger hospitals, which must also be taken into consideration for regionalization.10  
Regionalization is the delivery of care at a limited number of selected provider sites.20  Although 
regionalization is not defined in terms of cost, much of the literature links the two together:  
Regionalization should be considered as a means to ensure high-quality of care at low-cost.  In 
particular, from the cost-effectiveness viewpoint, the economics of cancer surgery should benefit 
from encouraging patients to seek treatment from high-volume surgeons.60   
 
Patients who travel longer distances to “high-volume” centers have significantly different 
treatments and better outcomes than patients who stay close to home at “low-volume” centers.61  
Furthermore, better patient outcomes for higher volume providers may indicate fewer 
complications, thus leading to lower hospital costs per patient.  The results of this 2008 study 
suggest that the cost of reductions associated with higher surgeon volume became more 
established over time, and likely persist in current practice.60  However, the biggest challenge to 
regionalization is the continuity of care for rural patients.24  A 2017 study questioned if limiting 
operative care to “high-volume” hospitals would actually result in improved care or decreased 
access to care in at-risk populations.  Authors concluded that volume standards would have a 
small impact on this already disadvantaged population.24  Moreover, patients may have to travel 
intolerable distances, suffer longer wait times, and possibly experience mortality or 
complications before the surgery.  Patients may not have the social support system to properly 
account for all of these disadvantages.62  Literature suggests there is a further need to assess 
regionalization within rural hospitals and specific to rural patient needs.   
 
In addition to the discussion about hospital volume, there is also the need to examine surgeon 
volume, including that of the surgical team and facility capabilities.  As is the case of higher 
hospital volume leading to better outcomes, there is a body of research that demonstrates that 
“high-volume” surgeons are likely to have better patient outcomes than “low-volume” 
surgeons.25,26  The caseload of a surgeon can be quantified similarly to that of an entire hospital; 
however, other factors can be considered regarding surgeons’ outcome measures.  There is little 
evidence to show several years of experience is more important than experience from a short 
period of time with a large number of operations.54  Instead, a learning effect may explain the 
assumed better patient outcome.  As hospitals or surgeons gain more experience performing 
operations, they improve their outcomes.60  Some early research suggested physician volume 
may be more important than hospital volume,55,63 while other research did not support the 
hypothesis that individual surgeon volume of patients is significantly related to patient 
mortality.22  Moreover, recent researchers often review two factors together–hospital and 
surgeon volume–when examining the impacts on outcomes related to patient safety.  Hence, the 
success of patient outcomes heavily relies on the surgical team and facility, not only the lead 
surgeon.3  More surgeon experience may improve the utilization of resources in the operating 
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room (OR), shorten operative times, and produce better surgical techniques, which ultimately 
leads to minimizing cost.60  
 
B.3 TOP 10 “LOW-VOLUME HIGH-RISK” SURGICAL PROCEDURES  

The top 10 surgical procedures often studied as having a positive association between higher 
volume and patient outcomes are divided into four categories: cancer resections (esophagus, 
lung, pancreatic, rectal), cardiovascular procedures (carotid artery stenting, complex abdominal 
aortic aneurysm, mitral valve repair), general procedures (bariatric staple surgery), and 
orthopedics (knee replacement, hip replacement).  These procedures are shown to have a strong 
relationship between the number of times a hospital performs a specific surgical procedure and 
the outcomes of those patients, including death and complication rates.28  Furthermore, these 10 
procedures were adopted in May 2015 by Johns Hopkins Health System, Dartmouth-Hitchcock 
Medical Center, and University of Michigan Health System as part of their Volume Pledge that 
created annual volume minimums for each procedure.  The 10 procedures identified by this 
group are those that are believed to have the strongest link between hospital volume and patient 
mortality.28  Among the literature that examines at least one of these specific procedures, the 
consensus is these procedures were selected because they have a significant risk of serious 
postoperative morbidity and mortality.18 
 
Esophageal Cancer Resection 

In a 1998 study using low, medium, and high-volume categories for the number of procedures 
performed in a specific hospital with data from the Surveillance, Epidemiology, and End Results 
(SEER) Medicare linked database, the 30-day mortality dropped from 17.3% in the lowest-
volume category to 3.4% in the highest-volume category for esophagostomy.18  Similar results 
were found using the National Cancer Data Base from 2006 to 2011, where patients who travel 
longer distances to high-volume centers have significantly different treatment and better 
outcomes than patients who stay close to home at low-volume centers.61  From 2009 to 2011 
there were 1,324 esophagostomies performed in California, Florida, and New York, of which 
82.1% were conducted at low-volume hospitals.64  However, this study found no significant 
differences in in-hospital mortality between high- and low-volume hospitals, but high-volume 
facilities were less likely to have complications than the low-volume facilities.64 
 
Lung Cancer Resection 

Using data from 2009 to 2011 from California, Florida, and New York, 20,138 lung resections 
were performed, of which 38.3% were formed at high-volume hospitals.64  This study found 
mortality for lung resections was significantly higher at low-volume hospitals, as was the 
presence of any postoperative complications, and costs were higher for patients at low-volume 
hospitals compared to those at high-volume facilities.64 
 
Pancreatic Cancer Resection 

The 30-day mortality dropped from 12.9% to 5.8% for patients at high-volume facilities 
compared to those at low-volume facilities for pancreatectomy in a study from 1998.18  Similar 
results of a significant relationship between hospital volume and operative mortality was found 
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for a California study of 1,705 patients across 298 hospitals from 1990 to 1994 who underwent 
pancreatic resection.23  Pancreaticoduodenectomy (Whipple procedure) was studied among 
patients in Maryland and came to the conclusion that the high-volume regional medical center 
(The Johns Hopkins Hospitals) achieved superior outcomes at a lower cost most likely due to the 
special expertise of the staff (including house and nurse staff) and large number of procedures 
performed.20 
 
Rectal Cancer Resection 

A comprehensive 2010 meta-analysis examined all the current literature regarding the volume-
outcome relationships and rectal cancer due to strong evidence supporting the importance of the 
volume-outcome relationship.  Authors found no evidence that hospital caseloads demonstrated 
improved mortality or survival outcome for rectal cancer.63  Additionally, a 2008 study reviewed 
22 published studies on rectal cancer surgery and found that across all studies, high hospital 
volume and high surgeon volume have either a beneficial or neutral effect on patient care and 
outcomes.65 
 
Carotid Artery Stenting 

A Nationwide Inpatient Sample (NIS) from the Healthcare Cost and Utilization Project was 
analyzed to identify patients undergoing carotid artery stenting (CAS) between 2005 and 2009.  
The stroke and death rate in the CAS high-volume operator tertile (2.27%), defined as 15 or 
more operator annual procedures, was nearly half of that observed in the low-volume operator 
tertile (4.43%), defined as fewer than 5 operator annual procedures.66  Another study, using 
administrative data from Medicare beneficiaries undergoing CAS between 2005 and 2007, 
concluded that the observed 30-day mortality was higher among patients treated by operators 
with very-low annual volumes (2.5%), defined as fewer than 6 annual procedures, than among 
patients treated by operators with high annual volumes (1.4%), defined as 24 or more annual 
procedures.67 
 
Complex Abdominal Aortic Aneurysm Repair 

Patients with an abdominal aneurysm are more likely to survive when their operations are 
performed in high-volume hospitals, as found in a national 1977 study.22  A more recent sample 
from 2001 to 2007 included 47,033 patients who underwent intact abdominal aortic aneurysm 
(AAA) repair or presented with ruptured AAA found 5.6% of patients were treated at rural 
hospitals.68  According to this study, patients with ruptured AAA who were not transferred to 
another facility had comparable mortality whether treated at a rural or urban hospital; however, 
the major risk at the rural facility is an inability to provide care at all, resulting in transfer and 
delayed repair.68 
 
Mitral Valve Repair 

Using data from the Nationwide Inpatient Sample (NIS) from 1998–2011, patients who 
underwent both aortic and mitral valve repair or replacement were included in the 2015 study 
that found centers performing more than eight procedures a year were superior to those 
performing eight or fewer.62  Similar results were found for Medicare beneficiaries from 2000 to 
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2009—hospitals with the lowest volume of mitral procedures had substantially worse short- and 
long-term survival than higher-volume hospitals and lower mitral valve repair rates annually 
were independently predictive of higher operative and long-term mortality.69 
 
Bariatric Staple Surgery 

A New York study using 2003 data found an association between surgeon volume as well as 
hospital volume and the likelihood of postoperative complications for adult patients undergoing 
bariatric surgery.26  Similarly, the association between hospital volume and surgeon procedure 
volume and complications following bariatric surgery was also found in a 2010 Michigan 
study.70  
 
Knee Replacement 

A recent study found higher surgeon volume was associated with lower mortality, infections and 
transfusion rates for patients who underwent total knee arthroplasty, as well as shorter procedure 
times, decreased lengths of stay, and positive patient-reported outcomes.71  However, another 
modern study did not draw the same strong relationship.  Although hospital volume appeared to 
have more an impact on patient outcomes for total knee replacement than surgeon volume, the 
association was not strong according to a 2012 study.72 
 
Hip Replacement 

There was a statistically significant association between low hospital volume and higher 1-year 
morbidity and higher risk of venous thromboembolism (VTE) for the study conducted using 
2002 data from Pennsylvania.73  Additionally, patients operated on at high-volume hospitals or 
by high-volume surgeons for total hip arthroplasty (THA) and total knee arthroplasty (TKA) are 
more likely to undergo shorter procedures than those in low-volume hospitals or by low-volume 
surgeons.74  
 
NATIONAL DEFENSE AUTHORIZATION ACT FISCAL YEAR 2017 

The NDAA FY 2017 provides the Board a unique opportunity to assist with shaping the future of 
military health, not only as an example for the military system, but also as a leading force of 
innovation among all healthcare systems.  The DoD recognizes the importance of modernizing 
the MHS by standardization of services across all facilities and integration of healthcare to 
improve and sustain operational medical force readiness and medical readiness of the Armed 
Forces, improve access and experience of care, improve health outcomes, and lower costs.  Table 
1 shows the relevant sections that were considered when generating the Board’s 
recommendations from this report. 
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Table 1.  National Defense Authorization Act Fiscal Year 2017 (NDAA FY 2017) Provisions75    

NDAA FY 2017 
Section 

Summary 

Section 702. 
Reform of 
administration of 
Defense Health 
Agency and military 
medical treatment 
facilities 

Beginning October 1, 2018, the Director of the Defense Health Agency shall be responsible 
for the administration of each military medical treatment facility, including with respect 
to— 

(1) Budgetary matters; 
(2) Information technology; 
(3) Health care administration and management; 
(4) Administrative policy and procedure; 
(5) Military medical construction; and  
(6) Any other matters the Secretary of Defense determines appropriate. 

 
The commander of each military medical treatment facility shall be responsible for— 

(1) Ensuring the readiness of the members of the armed forces and civilian employees at 
such facility; and  

(2) Furnishing the health care and medical treatment provided at such facility.  
 

In addition to the other duties of the Director of the Defense Health Agency, the Director 
shall coordinate with the Joint Staff Surgeon to ensure that the Director most effectively 
carries out the responsibilities of the Defense Health Agency as a combat support agency. 

Section 703. 
Military medical 
treatment facilities  

The Secretary of Defense shall maintain medical centers in areas with a large population of 
members and covered beneficiaries who require comprehensive health care services that 
support medical readiness.  
 
Medical centers shall consist of the following: 

(1) Inpatient and outpatient tertiary care facilities that incorporate specialty and 
subspecialty care. 

(2) Graduate medical education programs. 
(3) Residency training programs. 
(4) Level one or level two trauma care capabilities. 

 
The Secretary may designate a medical center as a regional center of excellence for unique 
and highly specialized health care services, including with respect to polytrauma, organ 
transplantation, and burn care. 
 
The Secretary of Defense shall maintain hospitals in areas where civilian health care 
facilities are unable to support the health care needs of members of the Armed Forces and 
covered beneficiaries.  Hospitals shall provide— 

(1) Inpatient and outpatient health services to maintain medical readiness; and  
(2) Such other programs and functions as the Secretary determines appropriate. 

 
Hospitals shall consist of inpatient and outpatient care facilities with limited specialty care 
that the Secretary determines— 

(1) Is cost effective; or 
(2) Is not available at civilian health care facilities in the area of the hospital. 

Section 706. 
Establishment of 
high performance 
military-civilian 
integrated health 
care delivery 
systems 

No later than January 1, 2018, the Secretary of Defense shall establish military-civilian 
integrated health delivery systems through partnerships with other health systems, including 
local or regional in the private sector— 

(1) To improve access to health care for covered beneficiaries; 
(2) To enhance the experience of covered beneficiaries in receiving health care; 
(3) To improve health outcomes for covered beneficiaries; 
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(4) To share resources between the Department of Defense and private sector, including 
such staff, equipment, and training assets as may be required to carry out such 
integrated health delivery systems;  

(5) To maintain services within military treatment facilities that are essential for the 
maintenance of operational medical force readiness skills of health care providers of 
the Department; and  

(6) To provide members of the Armed Forces with additional training opportunities to 
maintain such readiness skills. 

Section 707. Joint 
Trauma System 

No later than 180 days after the date of the enactment of this Act, the Secretary of Defense 
shall submit to the Committees on Armed Services of the House of Representatives and the 
Senate an implementation plan to establish a Joint Trauma System within the Defense 
Health Agency that promotes improved trauma care to members of the Armed Forces and 
other individuals who are eligible to be treated for trauma at a military medical treatment 
facilities. 
 
The Joint Trauma System shall include the following elements: 

(1) Serve as a reference body for all trauma care provided across the military health 
system; 

(2) Establish standards of care for trauma services provided at military medical 
treatment facilities; 

(3) Coordinate the translation of research from the centers of excellence of the 
Department of Defense into standards of clinical trauma care;  

(4) Coordinate the incorporation of lessons learned from trauma education and training 
partnerships pursuant to section 708 into clinical practice. 

Section 708. Joint 
Trauma Education 
and Training 
Directorate 

The Secretary of Defense shall establish a Joint Trauma Education and Training Directorate 
(in this section referred to as the “Directorate”) to ensure that the traumatologists of the 
Armed Forces maintain readiness and are able to be rapidly deployed for future armed 
conflicts. 
 
The Secretary may enter into partnerships with civilian academic medical centers and large 
metropolitan teaching hospitals that have level I civilian trauma centers to provide 
integrated combat trauma teams, including forward surgical teams, with maximum exposure 
to a high volume of patients with critical injuries.  

Section 717. 
Evaluation and 
treatment of 
veterans and 
civilians at military 
treatment facilities 

The Secretary of Defense shall authorize a veteran (in consultation with the Secretary of 
Veteran Affairs) or civilian to be evaluated and treated at a military treatment facility if the 
Secretary of Defense determines that— 

(1) The evaluation and treatment of the individual is necessary to attain the relevant mix 
and volume of medical casework required to maintain medical readiness skills and 
competencies of health care providers at the facility; 

(2) The health care providers at the facility have the competencies, skills, and abilities 
required to treat the individual; and  

(3) The facility has available space, equipment, and materials to treat the individual. 
Section 726. 
Program to 
eliminate variability 
in health outcomes 
and improve 
quality of health 
care services 
delivered in 
military medical 
treatment facilities 

Beginning no later than January 1, 2018, the Secretary of Defense shall implement a 
program— 

(1) To establish best practices for the delivery of health care services for certain diseases 
or conditions at military medical treatment facilities, as selected by the Secretary; 

(2) To incorporate such best practices into daily operations of military medical treatment 
facilities selected by the Secretary for purposes of the program, with priority in 
selection given to facilities that provide specialty care; and  

(3) To eliminate variability in health outcomes and to improve quality of health care 
services delivered at military medical treatment facilities selected by the Secretary 
for purposes of the program.  
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NDAA FY 2017 calls for significant administrative changes to the management of MTFs with 
transition of reform taking place in phases beginning 1 October 2018.  NDAA FY 2018 identified 
the DoD’s lack of progress on the development of the implementation plan to transition MTFs to 
the DHA.76  Initial interim reports to Congress outlined a “component model” with the Services 
maintaining command and control of MTFs through intermediary medical commands under two 
separate lines of authority–one from DHA and the other from the Services.  After further 
analysis, the DoD decided that the component model did not adequately satisfy requirements and 
developed a new framework to ensure that the DHA would have direct control over MTFs while 
the Services would retain control over their uniformed personnel and non-health care delivery 
operational and installation-specific functions separate from MTF operations.  The proposed 
implementation plan reflects a phased approach consistent with the Department’s request for a 
three-year phasing period.  However, concerns remain regarding if this model will lead to 
enhanced operational medical force readiness, improved access to care, improved quality of care, 
and a better experience of care.76  Thus, while the transition continues, there is an opportunity for 
the Board to provide recommendations that align standardization with patient safety and 
enhancement of quality of care.57
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APPENDIX C. CURRENT STATUS OF SURGICAL CARE EXPERIENCE AND 
OUTCOMES IN MILITARY MEDICAL TREAMENT FACILITIES 

C.1 INTRODUCTION 

Appendix C of this report addresses the current state of surgical care experiences and outcomes 
within the Military Health System (MHS) by Service (Army, Navy, Air Force) and the National 
Capital Region-Medical Directorate (NCR-MD).  Specifically, this appendix addresses the 
following taskings in the Terms of Reference (TOR): 
 
• Review the array of low-volume high-risk surgical procedures performed by surgeons in the 

direct care system (MTFs); 
• Evaluate policies, protocols, and systems for managing facility surgical capabilities and 

surgeon/staff proficiency across each of the service branches. 
  
While National Defense Authorization Act Fiscal Year 2017 (NDAA FY 2017) Section 702 
requires the Director of the Defense Health Agency (DHA) be responsible for the administration 
of MTFs beginning 1 October 2018, there is variability in surgical operations and training among 
Army, Navy, Air Force, and NCR-MD MTFs.75   The proposed Section 702 implementation plan 
reflects a focused, phased approach to standardization and efficiency; however, it is unclear how 
this model may lead to enhanced readiness, improved access to care, improved quality of care, 
and a better experience of care.  Thus, it is useful to examine current individual Services 
approaches to monitoring surgical care and training. 
 
C.2 THE SURGICAL CARE EXPERIENCE AND OUTCOME ASSOCIATION IN THE 
MILITARY HEALTH SYSTEM  

The MHS is one of America’s largest and most complex health care systems with 9.4 million 
beneficiaries, as well as one of the nation’s largest health benefit plans.77  The mission of the 
MHS is complex:  to ensure America’s 1.4 million active duty and 331,000 Reserve Component 
personnel are medically fit to complete their national security missions; to ensure that all active 
and reserve medical personnel in uniform are trained and ready to provide medical care in 
support of operational forces around the world; and to provide a medical benefit commensurate 
with the service and sacrifice of active duty personnel, military retirees and their families.1 
 
The challenges of the MHS are unlike any other healthcare system in the world; it must execute 
its mission requirements in both contingency and peacetime environments.  The contingency 
mission includes ensuring military forces are a medically ready force and that the medical 
Service members deployed are a ready medical force, able to provide complex care in combat 
zones.3  The peacetime mission includes providing healthcare for military members, families, 
and other beneficiaries stateside and overseas.3  Although there appears to be a distinction 
between MHS’s contingency and peacetime missions, a critical part of military readiness is 
assuring Service members that their families are well cared for while they are deployed.3  
Surgical procedure training and experience affects both contingency and peacetime-related 
mission requirements and, impacts millions of beneficiaries, while influencing overall medical 
readiness. 
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Underlying issues of operative experience are who performs the surgical procedure and where 
the procedure is performed.3  The “who” refers to the surgeon and surgical team, which includes 
anesthesiologists, intensivists, nurse practitioners, physician assistants, nurses, and technicians.  
Surgical capabilities require technical and team skills for the performance of complex 
procedures.3  The second aspect of the operative experience includes where the surgical 
procedure is performed.  Within the MHS, Service MTF infrastructure and capabilities vary.  
Other large healthcare systems, such as the Department of Veterans Affairs (VA), have 
delineated designated required facility resources in order for procedures of tiered complexity to 
be performed through Facility Infrastructure Requirements to Perform Standard, Intermediate, 
or Complex Surgical Procedures (VHA 2010-018).3 
 
Operative experience is linked to patient safety and quality (see Appendix D).  Transparency, 
specifically regarding safety and quality in MTFs, can promote improvement and enhance 
patient confidence.  The sharing of information with patients so they can make informed 
decisions and be active participants in their healthcare choices is essential.3  The MHS is making 
progress in parallel with civilian healthcare systems. 
 
The MHS provided data to the U.S. News and World Report for the 10 procedures identified in 
the 2015 Volume Pledge adopted by Johns Hopkins Health System, Dartmouth-Hitchcock 
Medical Center, and University of Michigan Health System.  The Volume Pledge proposed 
minimum volume standards for hospitals and surgeons.78  As shown in Figure 2, the 10 surgical 
procedures are classified into four categories:  bariatric surgery, cancer resections, 
cardiovascular, and orthopedics.  The procedures, according to these three academic centers, 
have the strongest association between hospital volume and patient mortality.28,79  However, the 
degree to which volume influences outcomes may be greater for certain procedures.  See 
Appendix B.3 for more information.   
 
Figure 2.  Volume Pledge Minimum Volume Standards for Hospitals and Surgeons78 
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The 2017 MHS data for the 10 “low-volume high-risk” surgical procedures (identified by the 
Volume Pledge) by MTFs are shown in Figure 3.  When considering the data for these specific 
10 surgical procedures, it is important to note that the data are administrative and thus, subject to 
coding errors which understate MTF experience.  At an enterprise-level, there are coding 
challenges related to the lack of availability of coding resources, such as staffing, education and 
training, and auditing of medical records.42  Further, the new electronic medical record, MHS 
GENESIS, has a unidirectional interface requiring coders to manually input data and lacks 
certain coding tools, such as an anesthesia crosswalk.42     
 
All the surgical procedures identified in the Volume Pledge are selective, complex, and elective.  
One of the concerns in directly applying these volume standards from the civilian sector to the 
military sector is that none of the procedures are emergent in nature.  Thus, they do not represent 
high-intensity procedures within the MHS.  Procedures within each category are not uniform:  
they vary greatly in complexity and prevalence.  For example, the 2017 MHS complex aortic 
surgery data reflect 33 Current Procedural Terminology (CPT) codes, including open aortic 
aneurysm and endovascular repairs.  The open aortic mortality rate is often higher than 
endovascular repair, which is less invasive than open surgery and the preferred treatment for 
most patients with an abdominal aortic aneurysm (AAA).80  See Attachment One for a complete 
list of CPT codes for 2017 MHS data.   
 
Figure 3.  MHS Administrative Volume Data for 201781 
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C.3 CURRENT STATUS OF SURGICAL CARE EXPERIENCE AND OUTCOMES AMONG THE 
SERVICES 

The next section will address the following objective:  evaluate policies, protocols, and systems 
for managing facility surgical capabilities and surgeon/staff proficiency across each of the 
service branches.  Currently, there is variability in training, partnerships, infrastructure, and 
efforts across the Services.  However, standardization from the DHA level has begun to take 
place with the implementation NDAA FY 2017 Section 702 that requires administrative changes 
to the management of MTFs from the Services to the DHA on 1 October 2018.  The new 
management objectives are to address gaps between the policies and procedures of the Services, 
identify current effective approaches, and integrate these findings into standardized policies to 
ensure quality and safety across the MHS with the mitigation of risks whenever possible. 
 
While there are many differences between the Services on policies and practices, regardless of 
Service, surgeons within the DoD are required to maintain certification.  Further, NDAA FY 2017 
Section 749 Oversight of graduate medical education programs of military departments75 
requires that:  “No later than one year after the date of enactment of this Act, the Secretary of 
Defense shall establish a process to provide oversight of the graduate medical education 
programs of the military departments to ensure that such programs fully support the operational 
medical force readiness requirements for health care providers of the Armed Forces and the 
medical readiness of the Armed Forces.”82  The assignment of responsibility of Graduate 
Medical Education (GME) to the DHA, under 10 U.S.C 1073 states that no later than 1 October 
2018, the DHA “shall be responsible for policy, procedures, and direction of graduate medical 
education.”82   
 
NDAA FY 2017 Section 749 requires the Secretary of Defense provide a GME oversight process 
that includes: 
 
(1) To the extent practicable, such programs focus on operational medical force requirements 

and are conducted jointly; 
(2) Minimization of duplicate programs among the Military Departments (MILDEPs); 
(3) Coordination among the MILDEPs the assignment of faculty, support staff, and students; 
(4) Optimization of resources by appropriately using military treatment facilities (MTFs) as 

training platforms; 
(5) Reviewing and, if necessary, restricting or the realignment of programs to sustain and 

improve operational medical force readiness; and  
(6) A report that describes the process.82 
 
Further, the Services and NCR-MD participate in several of the same programs and efforts, 
although to varying degrees and through different approaches.  For example, the Joint 
Centralized Credentials Quality Assurance System (JCCQAS) is a worldwide interagency 
information technology (IT) system that supports both DoD and VA with credentialing, 
privileging, and risk management.  Specifically, JCCQAS enables the military medical 
community to electronically manage provider credentialing centrally, while giving providers the 
ability to apply for privileges electronically.  However, decision making authority for 
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privileging, which includes determination of scope of practice, remains at the MTF commander 
level, and is consistent with civilian hospitals.83   
 
Aside from JCCQAS, the medical readiness efforts of the Combat Casualty Care (C3) 
Knowledge, Skills, and Abilities (KSA) were developed within the clinical readiness program at 
the Uniformed Services University of the Health Sciences (USUHS).  The KSA program was 
designed to address the perishable skills problem acquired in combat zones and provides core 
metrics to focus the direct care system on readiness for the surgeon.46,84  It is a joint venture with 
the American College of Surgeons (ACS).  This is still a pilot program for three specialties with 
plans to expand to more facilities.46   Additionally, all of the Services participate in the ACS 
National Surgical Quality Improvement Program (NSQIP), which is for measurement and 
improvement of quality of surgical care and provides facility-based assessments of surgical 
outcomes.39,85  However, Services vary in how information is made available to patients, with 
decisions often made at the MTF-level.  See Appendix D for more information.   
 
Additionally, a 2018 study evaluated American Board of Surgery (ABS) Exam scores across 
surgical residency programs over 15 years.  Programs in the first decile (rank 1 to rank 23) had 
more military and academic programs, whereas a majority of tenth decile programs were 
community programs.  Of the 231 programs that were included in the analysis, eight were  
military residency programs, with three of the eight in the first decile—Madigan Army Medical 
Center ranking first, San Antonio Military Medical Center ranking third, and the National 
Capital Consortium ranking twenty-third overall.  Moreover, there were more military programs 
in the first decile cohort and none in the tenth decile cohort.  These data demonstrate the high 
quality of surgical training and the need to sustain these skills as junior military surgeons transfer 
from their residency programs to other duty stations.86  
 
ARMY 

The Army has the only Level I Trauma Center in the DoD at Brooke Army Medical Center 
(BAMC) in San Antonio, Texas.  This military-civilian partnership enhances combat readiness 
skills while avoiding duplicative efforts and extra costs.87  It also serves as a medical readiness 
training platform for both the Army and Air Force.88  The Army has also focused on two options 
for further addressing readiness:  bringing the patient to the surgeon and bringing the surgeon to 
the patient.  First, the NDAA FY 2017 Section 717 Evaluation and Treatment of Veterans and 
Civilians at Military Treatment Facilities supports the option of bringing the patient to the 
surgeon, enabling the Secretary of Defense to authorize non-military beneficiaries (veterans or 
civilians) to be evaluated and treated at MTFs if the Secretary determines treatment is necessary 
to attain the relevant mix and volume of casework; providers have the competencies required; 
and the facility has the available space and resources.75   
 
Second, bringing the surgeon to the patient is accomplished through the Army’s emerging 
civilian partnership programs, executed at command levels to mitigate proficiency gaps and 
promote readiness and access.  The Army Medical Department Medical Skills Sustainment 
Program (AMSSP), a three-phase training program, provides access to Level I Trauma Centers 
across the nation based on location, capability, capacity, volume, and type of trauma (see Figure 
4).  The first phase, Sustainment, is long-term (one to three years) and focuses on embedding the 
surgical team into the civilian hospital, leveraging simulation training and fellowships.  The 
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second phase, Refresher, is short-term (three to six months) and involves rotating 
individuals/teams; this phase may support pre- and post-deployment trauma and non-trauma 
skills training.  The final phase, Just in Time, is near-term (one to three months) and focuses on 
pre-deployment training designed for individuals who require further skills.45  The AMSSP 
began in October 2017, and the Army is still developing a standardized curriculum.  The 
program is currently operational at two sites, Cooper Health in Camden, NJ, and Oregon Health 
and Science University in Portland, OR.  The Army is planning to expand to another five sites in 
FY19.89  
 
Figure 4.  Army AMEDD Medical Skills Sustainment Programs (AMSSP)45  

 
 
The Army also has VA partnerships at several facilities, including Eisenhower Army Medical 
Center (Fort Gordon), William Beaumont Army Medical Center (Fort Bliss), and Tripler Army 
Medical Center.88  External resource sharing agreements (ERSAs) allow Army military surgeons 
to treat active duty/TRICARE patients at civilian facilities.  To further address any gaps in 
readiness training and opportunities, the Army uses medical simulation systems.  However, the 
Army recognizes there is no single simulation that replicates high-risk procedures with perfect 
fidelity.45  
 
The Army’s Individual Critical Tasks (ICTs) specify the knowledge, skills, and attributes for 
each Operational Advanced Operations Course (AOC) and Military Occupation Specialties 
(MOS).  Each Army Medicine soldier will be trained and ready as specified in the ICT for their 
AOC or MOS.  This leverages the Joint Knowledge, Skills and Abilities (JKSAs) and allows the 
building of self-reported procedure information from moonlighting (working a secondary job) or 
outside cases performed at partnership sites.  The Clinical Readiness Lifecycle, as shown in 
Figure 5, begins with phase one, JKSAs (baseline).  Phase two, Maintain Clinical JKSAs, 
involves maintaining readiness by addressing gaps through the VA, Training Affiliation 
Agreements (TAAs), and military-civilian partnerships to include simulations.  Phase three, 
Skills Assessment, takes place in the pre-deployment window with specific needs for the 
individual.  The final phase (phase four; Deployment Ready) ensures the surgeon is deployment-
ready with the appropriate knowledge and skills training.89  
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Figure 5.  Army Clinical Readiness Lifecycle89 

 

 
The Army recognizes the importance of surgical experience and quality outcomes and works to 
rotate low-volume surgeons from low to higher intensity surgical environments.  However, this 
approach has limitations based on mission requirements and availability of surgeons to backfill 
low intensity surgical environments.  Currently, the Army is working to backfill these positions 
through coordination with the Army Reserves, but there is no standard operating procedure 
(SOP) for this activity.45  Additionally, all 19 Army MTFs participate in NSQIP which 
demonstrates a high level of quality even in low-volume centers.  Overall, the Army is 
performing as well as or better than compared to civilian counterparts.45 
 
NAVY   

The Navy addresses the surgical care experience-outcomes association through a High 
Reliability Organization (HRO) approach, taking into account several areas, such as 
development of the Chief Medical Officer (CMO) concept and establishment of several Clinical 
Communities to operationalize patient safety, quality care, and high reliability throughout the 
enterprise.  Navy NSQIP data is tracked through the Navy-specific Safety and Quality Uniform 
Analytics Dashboard (SQUAD), where data are released quarterly to MTFs for review from the 
surgeon perspective and to the NSQIP Steering committee to identify levels of concern and 
document MTF outliers.44,90  This reporting tool also aligns with the MHS Quadruple Aim 
Performance Plan (QPP).  Furthermore, every MTF uses the patient safety reporting system, 
through which anyone may file a patient safety concern for evaluation.  Although it is 
nonspecific, it is valuable for awareness of individual events and identification of trends that may 
become a safety problem.  The Navy is implementing the Comprehensive Unit-Based Safety 
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Program (CUSP), a five-step program that improves patient safety culture through local 
ownership of patient safety and partnerships with leadership.  This program began 
implementation at Naval Medical Center San Diego (NMCSD) and Naval Hospital Camp 
Pendleton.44 
 
The Navy concentrates performance of complex surgical procedures in facilities with appropriate 
capabilities, staffing, and patient population.  To do this, the Navy leverages the Right of First 
Refusal (ROFR) program.  Under the ROFR program, when TRICARE Prime beneficiaries seek 
specialty care or treatment, they are directed first to Navy MTFs, provided that the service is 
available at that particular MTF.44  The Navy recognizes this program as crucial to maintaining 
or recapturing patients who may seek treatment elsewhere.  It is especially beneficial in 
optimizing the case mix index to return as many complex cases as possible to the MTFs to 
sustain surgical experience and readiness.44   
 
The Navy also utilizes civilian and VA partnerships to provide care when capabilities are not 
available at a MTF, as well as to sustain surgeon trauma skills.  Currently, partnerships are 
developed at the local level in memoranda of understanding (MOUs) formats.  Larger 
partnerships are being developed to include other members of the surgical team, beyond 
physicians (such as nurses and corpsmen); these include Naval Medical Center Camp Lejeune 
with Vidant Medical Center, and Naval Hospital Jacksonville and with Shands Jacksonville and 
St. Vincent’s.  Naval Medical Center San Diego has made efforts to establish and sustain civilian 
and VA partnerships with Sharp HealthCare (Level II Trauma), University of California, San 
Diego (Neurosurgery), University of California, Irvine (Trauma Care Team), and the VA 
(Federal Cardiac Care Center).91  
   
Furthermore, select Navy units, such as Fleet Surgical Teams, are pursuing unit-based simulation 
to train providers and nurses in a variety of scenarios to enhance perishable surgical skills.  
Simulation can address the continuum of care, from injury/pre-hospital care to the emergency 
room (ER), operating room (OR), and intensive care units (ICU).  The training not only fosters 
individual skills, but also optimizes collaborative training by immersing an entire team into the 
simulation.44,51   
 
The Navy’s Office of the CMO oversees the quality, patient safety, and high reliability efforts 
throughout the enterprise.  The Navy Bureau of Medicine and Surgery (BUMED) office is 
supported by regional CMO offices, which in turn support the CMOs at each facility.  The 
CMOs oversee the quality and patient safety offices at each command, and the CMO reports 
directly to the Commanding Officer (CO) to maximize communication on all clinical quality and 
safety within a command.  This is especially critical when advising the command on issues 
regarding complex surgery.  The BUMED CMO office also runs the clinical communities.  The 
Navy has seven clinical communities, to include Surgery.  These communities are designed to 
provide a cross-organizational, bottom-up transfer of safety and quality information, and to 
minimize clinical silos.44  
 



  

Appendix C  37 

Defense Health Board 

AIR FORCE    

The Air Force has been leveraging military and civilian partnerships for over 18 years.  It 
recognizes the importance of sustaining currency by utilizing military and civilian partnerships, 
not just for surgeons, but for nurses, technicians, and other surgical team members.  DoD and 
VA joint venture partnerships exist that result in veterans receiving care within the MTF where 
similar capability or capacity does not exist in the local VA system.  Well-established joint 
ventures exist at Travis, Nellis, Keesler, Elmendorf, Eglin, and Wright-Patterson Air Force 
Bases.  These partnerships involve high-acuity patients receiving specialty care services 
including Cardiac and Vascular surgery, Neurosurgery, Spine and Joint Replacement surgery, 
Surgical Oncology, and specialty medical services such as interventional and 
electrophysiological cardiology and pulmonology.  These partnerships benefit the veterans who 
receive care and provide substantial currency opportunities for the multidisciplinary military 
medical teams involved in the care.  The Air Force also has civilian partnerships that allow 
military medical personnel to perform clinical duties in a partner civilian facility.  Several 
partnerships include GME programs in surgical specialties and may involve military surgeons 
working as faculty in these academic programs at both the MTF and the partner hospitals.43   
 
The civilian-military partnership efforts of the Air Force are further exemplified through the 
Center for Sustainment of Trauma and Readiness Skills (C-STARS) program.  C-STARS 
involves trauma and critical care readiness training.43  The program addresses the needs of those 
medical technicians, nurses, and physicians who are expected to perform expeditionary medical 
duty including combat casualty care.  The curriculum is divided between administrative needs, 
didactics, skills training, and clinical experience.92  The program is located at Baltimore, St 
Louis, and Cincinnati civilian trauma centers and focuses on trauma and critical care training, 
aeromedical transport training (CCATT), research/injured warriors, and currency augmentation.  
Of note, the C-STARS program is not a team training program, as participants are integrated into 
the civilian care teams without distinct military team functions.  There are, however, team 
exercises through simulation activities.43   
 
The mutual benefit of these partnerships was demonstrated by the 99th Medical Group’s (Mike 
O’Callaghan Military Medical Center) response to the mass shooting in Las Vegas, Nevada on 
October 1, 2017.93  Eight surgeons and critical care professionals assigned to the 99th Medical 
Group responded to the University Medical Center (UMC) of Southern Nevada to treat casualties 
from the active shooter incident.  The military surgeons were established members of the UMC 
team due to a long-standing readiness skills training program.  This response illustrates the 
military’s ability to easily perform surgeries in civilian hospitals, while enhancing civilian 
readiness for mass casualty care.87  
 
The Comprehensive Medical Readiness Program (CMRP) is the expeditionary medical readiness 
program utilized by the Air Force (Figure 6).  To achieve full spectrum readiness, the program 
relies on three categories of competency:  Category I–Clinical Currency for Readiness, Category 
II–Readiness Skills Training, and Category III–Unit Training Code (UTC) Training.  The KSAs 
are used only as an early part of CMPR because the KSA program is still in development and the 
Air Force has been using the CMPR checklist for several years.43 
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Figure 6.  Air Force Comprehensive Medical Readiness Program (CMRP) Checklist Example43 

 
 
The Air Force created the Small Hospital Clinical Skills Enhancement Program to meet 
challenges faced by staff at small overseas hospitals.  The tiered program is designed to increase 
quality and safety of care through Team Strategies and Tools to Enhance Performance and 
Patient Safety (TeamSTEPPS®), simulation training, critical skills enhancement (senior mentor 
rotation and currency augmentation), and limiting assignments to 2 years.43,94  
NSQIP is used at all Air Force inpatient facilities.  Local surgeon champions use the data to 
provide awareness of quality issues, and data are incorporated into performance analysis and 
planning.43  Additionally, Air Force efforts are consistent with VHA Directive 2010-018 for 
facility infrastructure requirements to perform standard, intermediate, or complex surgical 
procedures while there is no Air Force policy requiring this.95  Facilities are divided into 
categories as shown in Table 2.  For more information on the VHA Directives, see Appendix F.1. 
 
 
 
 
 

Skill Set Knowledge/ 
Performance 

Frequency Training Sources 
 

Yes(Y) 
No(N) 

Trainer 
Initials 

Member 
Initials 

 

Category-1 Clinical Currency for 
Readiness –Fundamental training and  
skills of an Airman, usually obtained 
through medical education and in-
garrison care, that form a foundation 
on which to build readiness skills.   

       

1.  Board Eligible/Certified Knowledge Initial/ 
Recert 

N/A     

2.  Surgical Cases:  Perform a goal of 
300 procedures per year including 50 
procedures from the Consultant’s 
Currency CPT List.   

Performance Q12M 1.  MTF, TAA/MOU, Regional 
Currency Site, C-STARS. * 
2.  ODE may be included. * 
 

    

3.  Advanced Trauma Life Support 
(45S3K only) 

Performance Q48M ATLS Course     

4.  Trauma Critical Care Management 
(45S3K only):  Perform a goal of 240 
hours clinical practice at Level I or II 
Trauma Center. 

Performance Q12M 1.  MTF, TAA/MOU, Regional 
Currency Site, C-STARS. * 
2.  ODE may be included. * 
 

    

Category-2 AFSC Skills for 
Readiness – Skills specific to an AFSC 
which allow an Airman to perform 
within the full scope of their AFSC in a 
deployed environment. 

       

1.  Advanced Trauma Life Support (all 
45S except K) 

Knowledge Q48M ATLS Course     

2.  Trauma management.   Knowledge Q36M Emergency War Surgery Course.       
3. Operative techniques in trauma 
surgery 

Knowledge Q36M ATOM, ASSET, BEST, 
ESTARS, etc.  List of approved 
courses maintained on Kx. 

    

4.  Trauma/Critical Care management: 
Manage a goal of 40 critical care 
patient-days or 80 hours of clinical 
practice in trauma or critical care.  (all 
45S except K) 

Performance Q12M 1.  MTF, TAA/MOU, Regional 
Currency Site, C-STARS. * 
2.  ODE may be included. * 
 

    

Category-3 UTC Training – Training 
specific to a UTC for which an  
Airman is assigned. 

  Per AFI 41-106, Chapter 5.  Auto-
populated in MRDSS upon 
assignment to a UTC. 
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Table 2.  Air Force MTF Facility Infrastructure Capabilities43 

Standard Intermediate Complex 
Joint Base Langley-Eustis 

(Langley) 
Mike O’Callaghan Military 

Medical Center (Nellis) 
David Grant USAF Medical Center 

(Travis) 
Royal Air Force (RAF) Lakenheath 

(Lakenheath) 
Keesler Medical Center (Keesler)  

 Wright-Patterson Medical Center 
(Wright-Patterson) 

 

 Eglin Medical Center 
(Eglin) 

 

 Joint Base Elmendorf-Richardson 
(JBER) 

 

 

NATIONAL CAPITAL REGION-MEDICAL DIRECTORATE  

The DHA’s NCR-MD was established to exercise authority, direction, and control over the 
Walter Reed National Military Medical Center (WRNMMC), Fort Belvoir Community Hospital 
(FBCH), and their subordinate clinics.96  The NCR-MD has developed an initiative to improve 
medical force readiness, including the KSA program, as well as focusing on quality, patient 
recapture/market expansion, GME, and military trauma capabilities within the NCR-MD.97  
These efforts align with the DHA-wide FY 2019 QPP, 
which aligns MTF activities with the MHS Quadruple 
aim vision (Readiness, Better Health, Better Care, 
Lower Cost) (Figure 7).  This fulfills part of the 
requirements for NDAA FY 2017 Section 702.  
Performance of all Markets and MTFs is monitored 
using QPP measures.98   
 
The project plan for the NCR-MD’s Improving 
Medical Force Readiness initiative is focused on 
several cells.  The surgical patient recapture and 
market expansion cell of the QPP is based on the KSA 
pilot program for general and orthopedic surgery.  
Current referral data demonstrate general surgery has 
lost workload for up to eight surgeons due to leakage 
of patients from the direct care system.97  Orthopaedics 
has the opposite problem; it has the workload to support another 10 or more surgeons.  Policies 
are being developed to standardize referral management across the market, create detailed 
monthly referral authorizations by specialty to enhance KSA- directed recapture, perform market 
analysis to provide specialty services to match demand, and centralize appointments to improve 
access.  It is critical to have access to real time, accurate, granular patient referral data to make 
informed decisions to recapture the high-value KSA cases.  The NCR-MD trauma readiness cell 
is designed to provide optimal trauma care for returning wounded service members and to deploy 
trauma-ready medical personnel to the battlefield.97  Current trauma volume is inadequate for the 
NCR-MD to maintain readiness.  Thus, to address this gap, development of a regionally 
integrated system, civilian-military collaborations, and infrastructure across the NCR-MD are 

Figure 7. MHS Quadruple Aim 
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integral components.97  Finally, the quality cell for the QPP initiative aims to standardize policies 
across all MTFs, such as surgical checklists, quality standards for surgery, and how outcomes 
data are collected, collated, and compared.  By reducing variability, facilities look the same 
which increases practice, supports safety, and improves outcomes.97  The scope of NCR-MD’s 
Improving Medical Force Readiness initiative will be to focus on improving the number of 
General and Orthopedic Surgeons meeting the Clinical Currency Threshold (KSAs).  Successes 
from this project will be disseminated to other MTFs in the MHS.97  
 
C.4 OBSERVATIONS  

The Board has assessed the Services’ and NCR-MD’s policies, protocols, and systems for 
managing facility surgical capabilities and surgeon/staff proficiency.  Focus areas included 
surgical training, readiness/KSAs, civilian/VA partnerships, MTF capabilities, and 
transparency/NSQIP.  These areas provide further direction in developing best practices to 
optimize standardization, maintain readiness, and improve access to care, quality of care, and 
experience of care.  The following observations are made: 
 
(1) Readiness training models are Service-specific.  Although there are joint standardization 

efforts, there is still great variation across the Services  
(2) There is an opportunity for coordination among the Services for surgical training.  Aside 

from the GME program across Services, there are no shared initiatives or programs on how 
training should be implemented. 

(3) There is an opportunity for development of a systematic selection process for establishing 
or expanding civilian and VA partnerships between all Services.    

(4) Policies to determine the patient allocation in an established partnership between the DoD 
and VA/civilian systems with respect to surgical practice and volume caseload vary across 
the Services. 

(5) ERSAs exists for all Services with civilian facilities. 
(6) Information transparency for quality and safety could be enhanced by improving 

understanding of what metrics matter to the MHS patient population; implementing 
resource-based criteria similar to VA and publicizing these criteria; developing formal 
surgical quality programs at MTFs to engage in continuous quality improvement; and 
increasing resourcing of NSQIP and other data sources. 

(7) There is a lack of incentives and resources to accurately code, suggesting that an 
investment in experienced coding professionals and resourced analytics could significantly 
improve coding accuracy.  Providers currently code, yet they are not always properly 
trained, incentivized or given adequate time to do this accurately. 

(8) The 10 “low-volume high-risk” surgical procedures do not include emergency or war-
related surgeries and, instead, are elective and based on the civilian sector.   

(9) Challenges to reporting of accurate total surgical volume include missing data due to an 
inability to identify and capture procedures conducted off-site (e.g., in a civilian partner 
hospital or in a VA facility).   

(10) Performance improvement, quality assurance outside of trauma, and the Joint Trauma 
System (JTS) all provide an opportunity for adoption of successful practices to be used at 
the DHA-enterprise level.
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APPENDIX D. PATIENT SAFETY AND QUALITY OF SURGICAL CARE 

D.1 INTRODUCTION 

This appendix examines patient safety and quality measures within the Military Health System 
(MHS) and civilian healthcare systems, surgical volume transparency efforts, and required 
surgical minimum volume thresholds adopted by academic institutions and non-profit patient 
advocacy groups.  Specifically, Appendix D addresses the following objectives in the Terms of 
Reference (TOR): 
 
• Evaluate MHS policies related to surgical volume transparency and public release of volume, 

errors, and outcomes data; 
• Provide recommendations on using the volume, errors, and outcome data to inform and 

enhance policies for managing surgical capabilities and surgeon currency. 
 

Although the TOR specifically states to evaluate transparency and outcomes data, assessment of 
a broader, more systemic approach is integral; this approach includes maximizing patient safety 
and quality of care, while preventing and mitigating risks.  The Defense Health Agency (DHA) 
has targeted an opportunity for improvement across the MHS through High Reliability 
Organization Operation Model (HROM), the focal point of which is care centered around the 
patient by Clinical Communities to continuously improve care quality and value, thereby 
contributing to readiness.  To fully execute and sustain this strategy, data analytics must be 
assessed for process optimization and accurate follow-up.   
 
The first part of this appendix examines the current Department of Defense (DoD) and MHS 
safety and quality programs, including a brief background of the 2014 MHS Review, the 
American College of Surgeons (ACS) and MHS partnership, and the Joint Commission.  The 
latter portion of the appendix explores how safety and quality are addressed in the civilian sector, 
including through initiatives such as the Volume Pledge and organizations like the Leapfrog 
Group. 
 
The MHS continues to evaluate its practices to develop a more focused, data-driven way 
forward.  For example, in 2014, the Secretary of Defense issued a memorandum directing a 90-
day comprehensive review of the MHS to evaluate access to care, healthcare quality, and patient 
safety.  This was the first enterprise-wide review and addressed a broad range of healthcare 
areas.  The review assessed whether:   
 
(1) Medical care in the MHS meets defined access standards;  
(2) The quality of health care in the MHS meets or exceeds defined benchmarks; and  
(3) The MHS has created a culture of safety with effective processes for ensuring safe and 

reliable care of beneficiaries.36   
 
The findings from that report were followed by several recommendations, many of which were 
implemented and are further addressed in this report.  Recommendations from this review aimed 
to foster the creation of a High Reliability Organization (HRO) across the MHS.  Further, the 
review found variation across the MHS and identified a need for better use of metrics to monitor 
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performance, specifically with regard to access to care, quality, and patient safety.99  In addition, 
reliability, readiness, and access to care were identified as priority areas that will serve as the 
foundation to hold MHS leaders accountable.99  The major recommendations in this review were 
directed at system enhancements to foster the creation of an HRO.36  The MHS Review’s 
established priorities form the impetus for MHS surgical quality improvement.  However, a more 
in-depth, systematic examination of hospital volume data, quality and safety initiatives, and data 
utilization, including a review of processes and responses to outcomes data, will help inform 
effective methods for quality improvement as the MHS transitions to an HRO.   
 
Infrastructure follows function (e.g., quality assurance and improvement activities).100  Having 
the foundation support based on quality assurance, patient safety, and process improvement 
builds and sustains an infrastructure that includes a system of accountability, verification, and 
standardization.  Furthermore, evidence suggests that efforts and programs such as the DoD 
Patient Safety Program (PSP), MHS Transparency Initiative, and the ACS National Surgical 
Quality Improvement Program (NSQIP) lead to surgical quality improvement and the creation of 
a more synchronized system for standardization within the MHS.37-39   
 
CULTURE OF SAFETY 

According to the Agency for Healthcare Research and Quality (AHRQ), the largest barriers to 
achieving a culture of safety are poor teamwork, punitive environments for reporting, and lack of 
engagement from across the organization.101  Some organizations, such as the Veterans Health 
Administration (VHA), have implemented a non-punitive approach toward safety reporting so 
that safety reports cannot be used in a personally punitive way and are protected by 38 U.S.C. 
5705.102  Also, the Patient Safety and Quality Improvement Act of 2005 (Public Law 109-41)103 
was enacted to allow organizations to perform safety and quality activities and protect 
individuals from inappropriate punitive actions.  It established a voluntary reporting system to 
bolster patient safety and quality data available for use in assessment and quality improvement 
and provided Federal privilege and confidentiality protections for patient safety information.104  
The goal was to encourage reporting and analysis of close-call/near-misses to improve patient 
safety and also authorized AHRQ to list patient safety organizations and create a patient safety 
database network.104  The act is in contrast to 10 U.S.C. 1102,105 and associated policies which 
currently do not prohibit safety and quality reports from being used internally in a punitive 
manner against individuals.  The ability to use such reports in a punitive manner creates a barrier 
to developing and reinforcing an optimal culture of patient safety throughout the DoD. 
 
AHRQ developed a commitment strategy that promotes a culture of safety centered on 
acknowledgement of high-hazard activities and the nature of healthcare, a supportive and blame-
free environment for reporting, collaboration across ranks for solution development, and an 
organizational commitment of resources to address safety issues.  AHRQ provides validated 
surveys on patient safety attitudes and safety culture for healthcare facilities to use for 
benchmarking and progress tracking.101  The National Quality Forum’s Safe Practices for 
Healthcare and the Leapfrog Group both mandate safety culture assessments.  AHRQ also 
recommends yearly measurement of safety culture as one of its 10 patient safety tips for 
hospitals and offers online tools such as Learn From Defects Tool, Staff Safety Assessment, 
Safety Issues Worksheet for Senior Executive Partnership, and the NOTICE Process 
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Checklist.106  These tools are part of the Comprehensive Unit-based Safety Program (CUSP), a 
method that can help teams make care safer by combining improved teamwork, clinical best 
practices, and the science of safety.107  Because a perceived poor safety culture has been linked 
to increased error rates,108 many organizations establish executive walk arounds, team building 
activities, as well as safety champions to improve attitudes and organization culture issues.   
 
However, blame culture is still prominent and presents a barrier to promoting safety culture.  
This is a particularly difficult issue because while non-punitive attitudes are necessary, there is 
still a need for accountability.  The just culture concept focuses on root cause analyses to identify 
systems issues that lead employees to make unsafe decisions, while maintaining a zero tolerance 
policy for irresponsible behavior.109  In contrast to a just culture approach, a response to an 
adverse event or close call/near miss is dependent on the type of behavior (e.g. deliberately 
performing an act they knew to be unsafe, such as refusing to perform a time out before surgery), 
versus the severity of the result.  Safety culture attitudes can also be heterogeneous within an 
organization due to burnout variances and team cohesiveness.110  Therefore, leadership must be 
attuned and responsive to worker needs and issues, as many safety culture determinants rely on 
successful inter-professional relationships.101  
     
THE MILITARY HEALTH SYSTEM STRATEGIC PARTNERSHIP WITH THE AMERICAN 
COLLEGE OF SURGEONS  

The goals of the Military Health System Strategic Partnership with the American College of 
Surgeons (MHSSPACS) are to exchange information about:  education/training, systems-based 
practice in trauma, quality initiatives, and DoD driven trauma research with translation to 
civilian sector.111  Under the topic of education/training, the KSA clinical readiness project was 
created in partnership with the ACS as a method of measuring readiness for deployment for an 
expeditionary general surgeon.  This methodology is being replicated by other groups who 
comprise the deployed surgical team (anesthesia, nurses, critical care providers etc.).  (See 
Appendix E for more information on the KSAs.)  This environment ensures that the military 
healthcare system operates in collaboration with civilian models of excellence while also sharing 
its own best practices.  The goal of the quality initiative was to enroll all MTFs into the ACS 
NSQIP program with the formation of a military NSQIP consortium, allowing MTFs to share 
best practices and lessons learned throughout the enterprise.111   
 
In the area of trauma systems, the partnership is responding to the National Academies of 
Sciences, Engineering, and Medicine (NASEM) report Zero Preventable Deaths by developing 
standards for selecting and evaluating military-civilian partnerships designed to train, sustain, 
and retrain military trauma teams.34  This “Bluebook” of standards will be particularly important 
as grants for these partnerships become available through the MISSION Zero Act currently 
working its way through Congress.111   
 
For research, the MHSSPACS assists in defining the gaps in combat casualty care research that 
are appropriate for investigation in civilian centers.  One final project includes the re-birth of the 
Excelsior Surgical Society, a society of military surgeons now permanently housed within the 
ACS allowing for the exchange of information and research of relevance to military surgeons 
(active duty, reserves, or retired).111  
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D.2 AMERICAN COLLEGE OF SURGEONS NATIONAL SURGICAL QUALITY 
IMPROVEMENT PROGRAM  

Patient safety and quality of surgical care goals include determining the minimally acceptable 
and maximally attainable criteria for surgical outcomes.  Programs such as the ACS NSQIP 
provide data to compare over time, across hospitals, and between surgeons for quality assurance 
and monitoring of performance improvement.  The ACS NSQIP is a “nationally validated, risk-
adjusted, outcomes-based program to measure and improve quality of surgical care.”41  Thus, it 
was created by surgeons for surgeons and provides participating hospitals with tools, analyses, 
and reports to make informed decisions about improving quality of care.  The goal of NSQIP is 
to measure and improve the quality of surgical care and provide facility-based assessments of 
surgical outcomes.39,85  
 
During the mid to late 1980s, the Department of Veterans Affairs (VA) came under public 
scrutiny over the quality of surgical care in some of its VA hospitals.  The perception was that 
operative mortality rates in VA hospitals were significantly higher than the national average; 
however, these “national averages” did not exist.112  In the early 1990s, researchers embarked 
upon the National VA Surgical Risk Study (NVASRS) in 44 VA medical centers.  The success 
of the NVASRS study encouraged the VA to establish an ongoing program for monitoring and 
improving the quality of surgical care, which led to the creation of NSQIP.112  As the VA 
focused on outcomes, outcomes improved:  VA hospitals saw a 47% drop in postoperative 
mortality and a 43% drop in morbidity rates from 1991 to 2006.112  The private sector became 
interested in NSQIP in 1999, with the ACS launching a pilot program funded by AHRQ in 2001 
to demonstrate functionality in private sector hospitals.  The ACS began enrolling additional 
hospitals in 2004.112  Additionally, a two-year proof-of-concept was initiated at three DoD MTFs 
in 2004 (Walter Reed Army Medical Center, Naval Medical Center San Diego, and Wilford Hall 
Air Force Medical Center), with the addition of 13 DoD MTFs from 2009-2010.85 
 
Currently, the ACS NSQIP includes 708 participating hospitals within the government and 
civilian sectors.113  Understanding NSQIP’s value, the DHA Procedural Instruction (PI) 6025.01 
Implementing the ACS NSQIP Across the MHS114 assigns responsibilities and establishes 
uniform guidelines, standards, and procedures for all DoD MTFs providing healthcare services in 
the direct care system to comply with the final report to the Secretary of Defense, the “Military 
Health System Review, 2014” and NDAA FY 2015 Section 713 Expansion of evaluation of 
effectiveness of TRICARE program to include information on patient safety, quality of care, and 
access to care at military medical treatment facilities, directs the implementation of the surgical 
quality and reporting guidelines developed by ACS NSQIP.115   
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Figure 8. Hospital Submitted Data Flow for ASC NSQIP Surgical Outcomes Model 

 
Since its inception, NSQIP has quickly expanded across the MHS from 17 participating MTFs in 
2014, to all 48 inpatient MTFs in 2018, as shown in Figure 9.39  The NSQIP statistical models 
within the MHS use Current Procedural Terminology (CPT) codes, length of operation, and 30-
day post-operation status (Figure 8).  A NSQIP facility team includes a surgical case reviewer 
(SCR) (generally 1.0 full-time equivalent [FTE]; varies by program selection/surgical volume) 
and a surgeon champion (approximately 0.1 FTE; varies).39  Within the MHS, SCRs are 
registered nurses (RNs); other clinical reviewers may include physician assistants (PAs) or nurse 
practitioners (NPs).  All clinical reviewers complete a one-month training for certification with 
annual certification renewal requirements.85  
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Figure 9.  MHS NSQIP Enrollment Status by Service Since 201485 

 
 
A central programmatic feature of NSQIP are the semiannual reports (SARs).  SARs use 
evaluations that are recalibrated with the incorporation of new data and the removal of old data 
on a semiannual basis, which results in a 6-month overlap of data reported.  Each SAR contains 
results for 540+ models defined by combinations of outcomes, surgical specialties, individual 
operations or other surgical groupings, available predictors, and patient populations.39,115  
Participating hospitals are provided with the SAR, which benchmarks performance in 
comparison to how an estimated average NSQIP hospital would perform if doing the same 
procedures on the same patients.116 
 
There are nuances of data abstraction.  Within NSQIP, there are three sampling options to obtain 
data:  1) NSQIP Adult Program: Essential (General/Vascular and Multispecialty); 2) Targeted 
Procedure (DoD uses and is MTF specific); and 3) Small Rural (annual surgical volume less than 
1,680).85  Essentials Targeted Procedures may not capture 100% of surgical volume, dependent 
upon SCR resources.  One full time equivalent (FTE) will abstract 1,680 cases annually.  CPT 
codes are critical components of inclusion criteria for sampling.39,85  The MHS originally 
established the NSQIP Steering Panel to coordinate the expansion of the program, which it 
successfully did.  It now focuses on sustaining effective use of NSQIP across the DoD.39  The 
NSQIP Steering Panel has the ability to recommend policy but these recommendations must go 
through the governance structure for final approvals.39  If the Steering Panel decided that MTFs 
should review 100% of specific procedures, additional resources would be required since the vast 
majority of sites only have one FTE employee focused on this task.85   
 
A consequence of this model is that performance is continuously reevaluated and has not yet 
been standardized across the Services.  Hospitals are aware of present rankings in relation to 
other hospitals currently in the program but are unable to track or assess any necessary 
improvement due to the unstandardized processes across the Services.  Also, the NSQIP surgeon 
champion may face challenges in identifying performance improvement and holding senior 
providers and staff accountable as the role is often assigned to junior surgeons.39  Leveraging 
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NSQIP data to enhance performance can be influenced by the duration of participation and 
devoted response efforts to address concerns and  properly direct quality improvement.116   
 
One NSQIP indicator, mortality, is included as part of the MHS Transparency Initiative.  
However, while the data are publicly available on the MTF websites, the website navigation 
process to these indicators is not consistent across facilities, nor is the information readily 
available or user-friendly.85  Transparency, in this context, is defined as the sharing of 
information with patients so they can make informed decisions and be active participants in their 
healthcare3 as informed consent is a fundamental component of surgical care.117  However, 
currently each Service utilizes and displays NSQIP data differently, as described in Appendix C. 
 
NSQIP data are just the beginning and best practices should be identified.85  Thus, NSQIP can 
provide the data, but not the solution.39  In other words, high quality of care can be leveraged 
with the use of NSQIP, but cannot rely on NSQIP alone.  Incorporating process data from 
electronic health records (EHR), standardized Enhanced Recovery After Surgery (ERAS) 
pathways, identifying adverse events, and utilizing an established external quality 
improvement/peer-review process to investigate root cause can be used together to create a 
system for maintaining and improving patient safety and quality of care.11  The use of NSQIP 
along with other data registries, can be better utilized to enhance transparency, especially with 
regard to population health and to ensure a culture of continuous learning and growth is taking 
place.  Moreover, success of NSQIP, including its implementation and use of outcomes data, is 
contingent on the surgeons’ active participation in shared learning and quality analysis as well as 
robust facility support (personnel, informatics, and budgetary) for quality improvement.33,39 
 
The use of public reporting of healthcare system performance programs, such as NSQIP, creates 
an environment that promotes and enhances the value of healthcare by improving quality, 
lowering costs,118 and enabling patient engagement by creating transparency.  The benefits of 
continuing to develop more robust, standard NSQIP transparency and quality improvement 
policies, in response to these data, may improve professionalism and physician engagement, spur 
competition among organizations and providers, and provide patients and their families with 
information that enables them to make important, educated medical decisions.118  
 
D.3 MILITARY HEALTH SYSTEM QUALITY ASSURANCE PROGRAM  

The Joint Commission (TJC) seeks to continuously improve healthcare for the public, by 
evaluating healthcare organizations and inspiring them to excel in providing safe and effective 
care of the highest quality and value.119  According to the DoD Instruction (DoDI 6025.13) 
Medical Quality Assurance (MQA) and Clinical Quality Management in the MHS, which is 
currently under revision, “all fixed MTFs, as well as hospitals and other facilities used by 
managed care support contractors, shall meet or exceed the standards of appropriate external 
accrediting bodies.  This includes accreditation of all hospitals by TJC and participation, as 
directed by the Assistant Secretary of Defense for Health Affairs (ASD[HA]), in all TJC quality 
management programs.”120  Moreover, DoDI 6025.13 states that fixed MTFs or facilities used by 
managed care support contractors may have a different accreditation source and operational 
healthcare units (not a component of an accredited MTF) are exempt from the accreditation 
requirement.  Furthermore, the Services and NCR-MD shall each establish and implement 
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comparable quality-of-care oversight mechanisms for operational healthcare units under their 
cognizance, including, at a minimum, the functions of credentialing, risk-management, patient 
safety, and clinical performance improvement.120   
 
DoD Manual (DoD 6025.13-R) MHS Quality Assurance Program Regulation regulates the 
principles of accountability, continuity of care, quality improvement, and medical readiness.121  
The ultimate goal of the quality assurance program is to ensure the provision of healthcare 
service is safe and effective.  DoDI 6025.13, which will inform the forthcoming DHA-
Procedural Manual and regulate all MTFs that, as of 1 October 2018, fall under the DHA for 
management and administration, addresses accreditation, credentials and clinical privileges, the 
Centralized Credentials Quality Assurance System (CCQAS), medical quality assurance reviews, 
sentinel events, patient safety, the national practitioner data base (NPDB) and healthcare 
integrity and protection data bank (HIPDB), and transparency.  DHA’s draft Procedural Manual 
updates Clinical Quality Management as a functional capability with the following six programs:  
1) Patient safety; 2) Healthcare risk management; 3) Credentialing and privileging; 4) 
Accreditation and compliance; 5) Clinical measurement and analytics; and 6) Clinical quality 
improvement.32  Recent completion of a proof-of-concept for the HROM and Clinical 
Communities provides the foundation for systematic optimization of patient care–data driven, 
evidence based, and integrated across the direct care, purchased care and operational 
environments for an integrated system for readiness and health.32 
 
Integration of clinical quality improvement priorities into enterprise-wide performance 
improvement will ultimately inform DHA’s strategic guidance.  Several challenges remain, 
including continued collaboration with the Services for optimal standardization of processes that 
are robust enough to support CQM throughout all MHS’ environments of care.32  Each Service 
currently has their own quality-related policies with variances in processes or procedures for 
each of the six CQM programs, including how they report safety events.  Further developments, 
such as MHS GENESIS provide opportunities to optimally manage and leverage clinical data.  
Combined with Clinical Community identification of leading clinical practices, such as quality 
improvement registry participation (e.g. NSQIP or the National Perinatal Information Center), 
activities such as these should enhance quality and optimize safety.32  
 
D.4 DOD PATIENT SAFETY AND PERFORMANCE 

NSQIP provides a direct link to evaluating surgical quality of care.  In addition to this robust 
program, the MHS has several patient safety and performance improvement programs and efforts 
that, when used in synergy, create a systematic approach to patient safety and quality of care.  
The MHS promises to maintain active and effective organizational structures, management 
emphasis, and program activities to ensure quality, safe healthcare throughout the enterprise.  
Clinical quality management activities include clinical performance measurement and 
improvement, risk management, management of adverse actions, and patient safety; quality 
healthcare will be delivered consistently and effectively across the Military Departments and 
joint medical commands for all TRICARE beneficiaries with minimal surgical morbidity and 
mortality; and patients have the right to quality care and treatment that is consistent with 
available resources and generally accepted standards, including access to specialty care.114 
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PARTNERSHIP FOR IMPROVEMENT  

Creating an environment of quality built on process improvement leads to a system of 
accountability.  As the DHA moves toward more standardization (following implementation of 
NDAA FY 2017 Section 207), accountability will be utmost importance to ensure the 
maximization of quality.  Moreover, NDAA FY 2017 Section 703 requires the DoD to incorporate 
measures of accountability for the performance of the MHS into the annual performance review 
for certain military and civilian leaders in the MHS.75  The MHS maintains enterprise-wide 
measure sets–Partnership for Improvement (P4I)–to monitor system performance.  The P4I 
measures serve as the primary reference source for evaluation of accountability in system 
performance75 and directly addresses NDAA FY 2017 Section 703 with regard to accountability 
in the MHS.  Since the MHS is moving toward a more systems-based approach for all MTFs 
across the Services, it will be critical to maintain accurate monitoring to system performance.  
 
MHS leadership relies on a P4I measure set of nine measures, of which two are related to 
surgery, Unintended Retained Foreign Objects and Central Line Associated Bloodstream 
Infections, as shown in Table 3 to ensure accountability.  These nine measures are chosen 
specifically to drive dedicated annual improvement and keep the MHS focused on becoming an 
HRO.  HROs, in general, are systems where harm prevention and quality improvement are 
second nature, where the organizations recognize the risk of over simplification of complex 
systems.36  HROs focus on development and implementation of effective systems, transparency, 
and teamwork, as demonstrated by the ACS.122  Most of the P4I measures are not unique to the 
MHS.  The Principal Deputy Assistant Secretary of Defense for Health Affairs (PDASD [HA]) 
and Service Deputy Surgeons General review these measures on a monthly basis to enhance 
knowledge sharing and process improvement efforts.123  The targeted areas of improvement and 
the associated P4I measures for each domain have remained consistent but can change based on 
MHS priorities.  When targets are reached, the improved outcomes are not only maintained, but 
monitoring continues with the goal of continuous growth and improvement.  This is an important 
principle to becoming an HRO.  MHS senior leaders and MTF leadership are held accountable 
for meeting these established performance goals through an annual performance review.  Many 
of these measures are required and reported to other organizations, such as The Joint 
Commission, for certification or comparison purposes.123  In October 2018, as responsibility for 
the administration and management of the MTFs transitions to the DHA per NDAA FY 2017 
Section 702, DHA will ensure accountability within the MTFs for meeting the performance 
objectives of the P4I measure set.123 
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Table 3. Partnership for Improvement (P4I) Measures123 

P4I Measure Description 

Central Line Associated 
Bloodstream Infections  

Percentile of Central line Associated Bloodstream Infections in DoD 
Intensive Care Units (ICUs) relative to other similar ICUs participating in 
Centers for Disease Control National Hospital Safety Network program.  

Healthcare Effectiveness Data 
and Information Set (HEDIS®) 
Diabetes Composite  
 

The percentage of members 18-75 years of age with diabetes (type 1 and type 
2) who meet the criteria as specified below:  
The index includes 2 diabetes care measures for direct care: a process 
measure (annual A1C testing) and an outcome measure (A1C test results in 
good control [<8.0]).  Only one measure (annual A1C testing) is available in 
the purchase care claims data.  The rate of compliance with the measures is 
converted to index points based on the HEDIS® national benchmarks.  Data 
is displayed as percent of possible index points obtained for the measures.  

Acute Conditions Composite  
 

The composite includes HEDIS® measures for appropriate use of imaging 
studies for low back pain, use of antibiotics for upper respiratory infection 
and treatment of pharyngitis with antibiotics and strep test.  The rate of 
compliance for each measure is converted to index points based on the 
HEDIS® national benchmarks.  Data is displayed as percent of possible index 
points obtained for the three measures combined.  

Satisfaction with Getting Care 
When Needed  

Get Care When Needed: “In general, I am able to see my provider when 
needed.” (5-point scale, from “strongly agree” to “strongly disagree”; percent 
satisfied is “agree” and “strongly agree”).  

Secure Messaging Enrollment  Measures the number of direct care beneficiaries who have registered to use 
secure messaging against the MTF’s Prime and Plus enrolled population.  

Third Next Available 24hour  Measures the number of primary care clinics that have Third Available 
Appointments within the Acute (24 hours) Access to Care standards. 

Third Next Available Routine 
(7 Days)  

Measures the number of primary care clinics that have a Third Available 
Appointments within the Routine (Future) Access to Care standards.  

Total Enrollment  
 

The number of Prime, Reliant (only those enrolled to Op Forces), and 
TRICARE Plus beneficiaries for each MTF.  This determines how many 
patients the MHS serves, which enables it to keep a medically ready force and 
ready medical force.  

Unintended Retained Foreign 
Objects  

The number of retained object events.  A retained object is defined as a 
surgical object that is unintentionally left in the patient during a procedure.  

 
DOD PATIENT SAFETY PROGRAM  

According to the ACS, “creating a culture that fosters quality, safety, and high reliability is 
ultimately our expression of professionalism.  It is our responsibility to provide high-quality, 
safe, and reliable care to our patients; as surgeons, we must be accountable for establishing a 
culture that supports safety.”122  In accordance with the ACS’s guidance, an enterprise-wide 
cultural focus that supports safety is essential to providing the best possible care.   
 
The DoD PSP is uniquely positioned to assist the MHS and its surgeons and the surgical team, to 
foster a culture of safety and advance high reliability.  The PSP is a comprehensive program 
providing products and services, as well as educational and training resources to promote safety 
and prevent harm for all aspects of patient care.38 
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The DoD PSP contributes to the MHS’ focus to achieve the Quadruple Aim, aligned with DoD, 
MHS, and DHA strategic objectives, centered on Readiness—Ready Medical Force and 
Medically Ready Force—across all environments.  Supporting this objective is the goal to 
achieve zero preventable harm and provide patient-centered, evidence-based care to improve 
patient outcomes.  The DoD PSP provides a robust suite of products, services, and support to 
enable frontline surgical teams to eliminate harm and promote a culture of safety.  The DoD PSP 
seeks to promote a strong culture of safety to eliminate preventable patient harm by engaging, 
educating, and equipping patient care teams to institutionalize evidence-based safe practices.  To 
accomplish this the DoD PSP: 
 
• Manages Patient Safety (PS) Events.  Eliminating harm through identification, investigation, 

and mitigation of PS events.  
o By using data, knowledge management tools, and established resources, the DoD PSP 

develops actionable improvement steps that support the goal of achieving zero 
preventable harm.  PS event reports are collected through various methods to include: 1) 
anonymous, self-reported PS events, through the Joint Patient Safety Reporting System, 
and 2) harm surveillance data, through the Global Trigger Tool.  In addition, various 
tools are utilized to investigate, analyze and extract risk factors contributing to errors, 
develop and implement strong corrective actions to mitigate risks, and ensure that 
mitigation is sustained.  This identification, investigation, analysis, reporting and learning 
from PS events is instrumental in ensuring a safe patient environment and achieving the 
Quadruple Aim.   This PS information, along with culture survey results, is used for 
establishing strategies to address process failures and mitigate risks to improve clinical 
outcomes and eliminate preventable harm throughout the system. 

• Supports a Learning Organization.  Strengthening systems through the implementation of 
robust mitigations and providing education and training to all staff to promote concepts of 
high reliability in health care.  
o The DoD PSP sustains the health care learning organization by sharing safety-related 

information through numerous venues.  These include data visualization applications, 
designed to allow for interactive, self-directed trend analysis for a variety of PS data.  
Formal competency-based training in PS principles and high reliability plays a key role, 
as well as many other types of learning resources.  In addition, the PSP sponsors several 
publications designed to act as a catalyst for transparency, share success stories, highlight 
areas of improvement, and increase understanding of the network that contributes to 
patient safety in the MHS.  

• Fosters a Culture of Safety.  In the MHS, fostering a culture in which mistakes are 
acknowledged and lead to sustainable, positive change; respectful and inclusive behaviors are 
instinctive and serve as behavioral norms for the organization; and the physical and 
psychological safety of patients and the workforce are both highly valued and ardently 
protected.  
o A culture of safety is demonstrated by an organizational commitment to provide safe, 

high-quality and highly reliable patient care via a focus on collaborative teamwork, 
communication, and effective processes.  This commitment must be shared by leadership 
and staff members at all levels.  Organizations with a culture of PS acknowledge that 
medical errors can and will occur and strive to identify and reduce risk before it results in 
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harm.  PS resources designed to evolve and sustain a culture of safety and are 
foundational to PS include TeamSTEPPS®, a system for maximally integrating teamwork 
principles into safe practice, and the Patient Safety Professional Courses, designed to 
prepare patient safety professionals for their role.38   

 
In conjunction with the PSP, the Agency for Healthcare Research and Quality (AHRQ), 
developed TeamSTEPPS®, endorsed by the ACS.  As displayed in Figure 1, this evidenced-
based teamwork system is a training program designed for health care professionals to improve 
patient safety, communication, and teamwork skills for overall efficiency in health care.124  The 
goal of TeamSTEPPS® is to: 
 
• Produce highly effective medical teams that optimize the use of information, people, and 

resources to achieve optimal clinical outcomes, 
• Increase team awareness and clarifying team roles and responsibilities, 
• Resolve conflicts and improve information sharing, and  
• Eliminate barriers to quality and safety.125 
 
TeamSTEPPS® (Figure 10) has a three-phased process aimed at creating and sustaining and 
culture of safety.  Phase one involves assessing the needs within the institution.  Phase two 

involves planning, training, and implementing 
approaches tailored to the unique needs of the 
organization.  Phase three is the sustainment and 
spread of improvement in teamwork performance, 
clinical processes, and outcomes resulting from the 
TeamSTEPPS® initiative.125  The program also 
comprises strategies for four competencies, within 
which teamwork principles are translated into 
practices and checklists are used to enhance a shared 
mental model, mutual trust, and teamwork behaviors.  
These competencies include communication, 
leadership, mutual support, and situation monitoring.  
 
Additionally, the PSP developed inpatient  
implementation guides for individual MTFs in order 

to prioritize specific patient safety improvement initiatives.  Ninety-seven patient safety 
managers and champions were trained across the MHS, responsible for driving local patient 
safety improvement efforts to ensure the safe delivery of care.  In 2017, the PSP designed a 
patient safety professional course focused on evidenced-based best practices, such as systems 
thinking, human factors engineering, leadership, and patient engagement, and emphasized the 
need for standardization and reduced variation to provide the best patient outcomes.  Overall, the 
PSP boosts MHS priorities by building competencies and enhancing the skills of patient safety 
managers and champions to help foster a culture of safety and sustain the protection and health 
of patients.126 
 

Figure 10. TeamSTEPPS® Model 
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D.5 MILITARY HEALTH SYSTEM TRANSPARENCY INITIATIVE  

Maintaining and promoting transparency for surgical volume fosters awareness and trust and 
allows for the patients to be an active participate in their healthcare decisions.  Moreover, 
transparency promotes patient safety, risk mitigation, and quality of care.33   
 
The MHS Transparency Initiative developed a framework, adopting the National Patient Safety 
Foundation’s (NPSF) four transparency domains:  
 
(1) Transparency between clinicians and patients is championed by the Clinical Quality 

Management Board (CQMB) and the Patient Experience Work Group for transparency in 
as risk-management of harm events, patient education, and health literacy.  

(2) Transparency between clinicians themselves is championed by the Patient Safety 
Improvement Collaborative for promoting and strengthening a culture of safety. 

(3) Transparency between healthcare organizations is championed by the CQMB for sharing 
leading practices and collaborative learning such as through participation in national or 
professional organization quality improvement registries. 

(4) Transparency between clinicians, healthcare organizations, and the public is championed 
by the Transparency Initiative Group (TIG) for transparency with the public as a service.37 

 
MHS public reporting on its Health.mil/Transparency website allows patients to access MHS 
information with respect to each MTF for quality, patient safety, and access to care.  The site 
allows comparison of measures for up to three MTFs, allowing patients to play a more active 
role in their healthcare decisions.  Recent updates to the website also include allowing for 
addition or removal (if measure has been retired) of posted measures, and allows for patients to 
provide feedback on the site by email as well as tracking site visits and navigation.37 
 
The ACS Surgical Patient Education Program provides a robust online resource for educating 
patients on preparing for surgical care as well as what to expect following the procedures.127  
Patient education handouts, such as those published by the Journal of the American of Medical 
Association (JAMA), detail key questions patients should ask before undergoing a procedure.128  
Additionally, patient engagement through informed consent and shared decision makingiv are 
important aspects of a transparent culture.  Promoting this kind of transparency between 
clinicians and patients through combined efforts of Clinical Communities, the Patient Experience 
Working Group, and the Transparency Initiative Group can enhance the MHS Transparency 
Initiative.37  
 
The MHS is positioned with its model for an HRO to create conditions for high reliability at the 
point of care and to hold themselves accountable to MHS standards and clinical outcomes.  The 
DHA is reviewing the next steps for its HROM following the proof-of-concept, to include stand 
up of the remaining Clinical Communities of which Surgical Services is proposed to be one.37 

                                                 
iv Shared decision making is a collaborative process in which at least two parties (the patient and provider) work 
together on treatment options and plans.  This approach takes into account patient preferences in decision making 
and treatment as well as information and risk transparency on the part of the practitioner.  Other parties, such as 
patient family members and allied health professionals, can also take part in this process.  
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D.6 TAKE THE VOLUME PLEDGE  

The beginning of this appendix examined the various DoD and MHS programs for optimizing 
patient safety and quality of care.  To examine potential best practices for maximizing patient 
safety and the quality of surgical care, the remainder of this appendix examines civilian 
programs regarding safety and quality.  As the surgical volume issue is not exclusive to the 
military environment, efforts have been made in civilian healthcare to address and improve 
potentially adverse outcomes of low-intensity surgical procedures.  The following will address 
the Take the Volume Pledge (Volume Pledge) implemented at three academic institutions, as 
well as review transparency and patient safety efforts from the Leapfrog Group.  Of note, this 
section is not intended to be a comprehensive examination of the Volume Pledge’s applicability 
to the MHS, as this will be addressed in stage two of this report. 
 
In conjunction with the increased focus on overall patient care, quality, and safety within the 
MHS, there has been an added emphasis on surgical quality improvement due to the complexity 
and inherent risks associated with many surgical procedures.129  Demands for improved 
healthcare quality in this domain have led to a closer examination of the relationship between 
surgical procedure volumes and patient outcomes.130  Hospitals performing greater numbers of 
certain surgical operations have demonstrated significantly lower operative mortality and 
morbidity outcomes, presumably due to underlying mechanisms of increased surgeon/surgical 
team experience and/or selective referral patterns.131  See Appendix B.2 for more information. 
 
Some civilian healthcare systems across the U.S. are implementing various approaches in 
addressing the surgical volume issue.  One such approach is the 2015 Volume Pledge involving 
the Johns Hopkins Health System, Dartmouth-Hitchcock Medical Center, and the University of 
Michigan Health System.  Through this policy campaign, these institutions established 
mandatory volume thresholds for 10 complex surgeries at their main academic facility.  A robust 
body of literature, including the widely cited article by Birkmeyer et al. (2002), suggest that 
greater volume is associated with better outcomes, including lower mortality rates for certain 
procedures.9  These studies have encouraged movements to translate this evidence into practice, 
with the subsequent development of a “practice makes perfect” approach.  The Volume Pledge 
encourages the use of specific volume thresholds for several procedures per year per hospital, as 
well as per surgeon, as shown in Table 4.132  These procedures and thresholds were determined 
by six expert panels comprised of six members each, representing a diverse range of expertise 
from the three participating health systems, Johns Hopkins Health System, Dartmouth-Hitchcock 
Medical Center, and University of Michigan Health System.8  
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Table 4. Procedures and Thresholds defined by the Volume Pledge8 

Procedure Hospital 
Volume/Year 

Surgeon 
Volume/Year 

Bariatric surgery 40 20 
Cancer resections 

  

Esophagus 20 5 
Lung 40 20 

Pancreas 20 5 
Rectum 15 6 

Cardiovascular 
  

Carotid arterial stenting 10 5 
Complex aortic surgery 20 8 

Mitral valve repair 20 10 
Orthopedics 

  

Hip replacement 50 25 
Knee replacement 50 25 

 
Hospitals and surgeons that perform fewer than the set minimum volume would not be permitted 
to perform that specific procedure; patients would then be required to seek care at another center 
that meets the minimum volume threshold.132  Although this minimum volume requirement 
could pose challenges, including career dissatisfaction for some surgeons, there are opportunities 
to maintain surgeon privileges and credentials for these complex procedures.  These 
opportunities include senior surgeon mentoring and partnerships with other hospitals to meet 
volume thresholds;133 however, by setting minimum standards, a surgeon’s years of past 
experience, advanced training, and case load complexity may be simplified to a minimum 
volume number, which may not accurately define the surgeon’s abilities.   
 
The Volume Pledge institutions vary in their adoption and execution of the pledge.  Johns 
Hopkins Health System consolidates hip and knee replacements at one center in their system.133  
Dartmouth-Hitchcock Medical Center monitors surgeon volumes through the privileging process 
and ensures that surgeons who fall below the volume thresholds participate in apprenticeships or 
reconfigure their practices to clear the thresholds.8  The University of Michigan Health System 
uses surgeon attestation in the privileging process to confirm minimum volume requirements 
because of difficulty in tracking volumes for surgeons who perform operations at multiple 
hospitals.134  
 
Although the intent of the establishment of mandatory volume thresholds is to improve patient 
safety and quality, there are concerns, including that this redirection of complex surgeries to 
fewer, centralized hospitals may lead to social disadvantages, such as prolonged patient/family 
separation, disparities in access to care, such as patients who are limited by their ability to travel.  
There may also be professional consequences, such as the impact on the career path of surgeons 
because it may narrow their scope of practice, influence their joy in practice, and reduce 
physician recruitment.  Also, since the creation of the Volume Pledge in 2015, only the three 
original institutions have joined the initiative.  Additionally, the efficacy of the Volume Pledge 
has not been fully demonstrated as outcomes are still being collected.  Finally, because the 



 

Appendix D  56 

Defense Health Board 

Volume Pledge, and the associated literature, use discrete categorization to define volume 
thresholds, an element of arbitrariness exists.  For example, “low-volume” can be defined as 10 
cases in one study and then defined as 50 cases in another study.  Moreover, if the threshold is 10 
surgeries, a surgeon who performs 9 surgeries is considered “low-volume,” while a surgeon who 
performs 10 surgeries is considered “high-volume.”  Hence, there is a statistical concern when 
arbitrary cut-off points are created.   
 
In general, there is a relationship between surgical volume and outcomes based on the peer-
reviewed literature.  While this relationship has been acknowledged, there is also evidence to 
suggest that volume is an imperfect standalone measure of quality.  Volume is an imperfect 
standalone measure of quality.133  The issue then may be better framed as a risk mitigation 
approach, where the multiple complexities inherent in surgical procedures are examined.33   
 
D.7 THE LEAPFROG GROUP   

The Leapfrog Group is a national non-profit organization working to initiate breakthrough 
improvements in the safety, quality, and affordability of health care for Americans.135  The 
organization focuses on measurement and public reporting.  Other than the Centers for Medicare 
and Medicaid Services (CMS), Leapfrog is the only organization that collects hospital 
information and reports the data at no cost.  Leapfrog does not provide services to hospitals; the 
organization does provide services to the purchasing consumers by collecting data from 
hospitals.79  The Leapfrog Group has the following three programs: 
 
(1) The Leapfrog Hospital Survey is a voluntary survey on safety and quality completed by 

participating hospitals annually.   
(2) The Leapfrog Hospital Grade is a consumer-friendly letter grade system evaluating 

hospitals on patient safety.   
(3) The Leapfrog Value-based Purchasing Program is a pay-for-performance program that uses 

data from the Hospital Survey.135  
 
Dr. John Birkmeyer, co-founder of the Volume Pledge, introduced the volume and quality 
relationship to Leapfrog, aligning the 2017 Hospital Survey content with the foundational 
elements of the Volume Pledge.79  The 2017 Hospital Survey was the first time Leapfrog asked 
hospitals to report volume for the 10 procedures included in the Volume Pledge for hospitals and 
individual surgeons.  Since 2017, 52% of eligible hospitals submitted data; of these hospitals, 
1,582 are urban and 359 are rural.  In 2018, hip and knee replacement procedures were excluded 
from the survey and are no longer considered a part of Leapfrog’s annual minimum volume 
standards.  Additionally, minimum thresholds were established, and the focus shifted from 
reporting individual surgeon volume to reevaluating the privileging process.  Changes are based 
on the advice from Leapfrog’s expert panel, and the content of the survey is continuously 
refined.  There are plans to include broader definitions for procedures in the 2019 cycle of the 
Hospital Survey.79  
 
Grades and scores can be found for all participating hospitals on Leapfrog’s website, by hospital 
volume and surgeon volume.  Leapfrog does not collect patient outcomes data and relies on 
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volume as surrogate for quality.  Each facility receives an overall value score as well.79  All 
participating hospitals receive a detailed report regarding their results twice per year.135  
 
Leapfrog public reporting has limitations.  Because hospitals have to choose to participate, not 
all hospitals are represented on the Leapfrog hospital grade site.  A patient query of the Leapfrog 
hospital grades is thus skewed to those hospitals that participate.  This may or may not promote 
quality choices by patients.  For example, the top two hospitals on U.S. News and World 
Report’s Best Hospital List for cancer, MD Anderson Cancer Center in Houston, TX, and 
Memorial Sloan Kettering Cancer Center in New York City, NY, do not participate in Leapfrog, 
so they would not be visualized by patients on the Leapfrog site.  Further, Leapfrog measures are 
self-reported by hospitals without external validation.  Thus, there are concerns regarding the 
meaning of the grades derived from potentially inaccurate metrics.   
 
Leapfrog’s intention is to improve safety and encourage hospitals and surgeons to examine the 
contribution of volume to better patient care.  However, numbers without associated outcomes 
do not provide a comprehensive analysis of surgical patient safety and quality.  Moreover, by 
relying so heavily on a volume-outcome association and ignoring cumulative surgeon 
experience, this grading scheme may adversely impact surgical privileging and availability of 
surgical care in some communities.  The Joint Commission notes that volumes are too blunt a 
metric to use as a proxy for quality.  “Volume should never be used by an accrediting 
organization as a measure of quality” says Mark Chassin, President of the Joint Commission.  
Each facility and surgeon is unique.27 
 
D.8 OBSERVATIONS 

As elucidated in Crossing the Quality Chasm (2002), reducing risk and ensuring safety require 
greater attention to systems that help prevent and mitigate errors.136  Additionally, transparency 
efforts focused on providing information to patients and their families that allow them to make 
informed decisions when selecting a health plan, hospital, or clinical practice, or choosing among 
alternative treatments, is imperative.  Further, culture change requires time, effort, and 
commitment from the leaders of an organization.137  Continuing to develop and use evidence-
based guidelines such as the ACS Optimal Resources for Surgical Quality and Safety, as well as 
identifying areas of excellence and successful practices from programs already in place, can spur 
positive and effective change.  The following observations are made: 
 
(1) There is a continuous need to optimize data analytics.  NSQIP data, in conjunction with 

registries and databases that use data directly from EHR, can be leveraged to provide a 
more comprehensive view of quality; NSQIP and EHR data, overlaid with peer-review and 
quality improvement programs, provide opportunities for continuous improvement.  

(2) For high-quality care to be maintained and increased, the system in place must be active in 
order to detect issues, such as near misses.  The system must be comprehensive from the 
safety programs in place to the functionality of the surgical team.  This includes the use of 
NSQIP as a responsive, pro-active tool.  

(3) NSQIP within the MHS is done through sampling and does not capture all data.  A 100% 
sampling of select procedures may account for low numbers and provide a more informed 
understanding of procedural outcomes.   
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(4) Robust quality and safety programs, within a culture of safety, allow for accountability, 
verification, and an expansion of best practices. 

(5) Management and supervision of low-intensity surgeons, including professional 
development and training, has been encouraged.  

(6) Leveraging high-volume civilian environments through expansion of military-civilian 
partnerships could provide opportunities for risk mitigation by allowing for the rotation of 
military medical teams.  Personnel could spend time in a high-intensity site and rotate 
through low-volume sites, promoting the sharing of skills and creating a collaborative 
learning environment.33 

(7) Through the various DoD initiatives and programs, there has been an increased focus on 
collaborative learning environments, including establishing platforms where providers and 
team members can work across the Services to communicate best practices, share ideas, 
and problem-solve33 (see Appendix E for more information).   

(8) The DHA focuses on a data-driven strategy, including all eligible MTFs participating in 
NSQIP.  However, expansion to external registries such as the Metabolic Bariatric Surgery 
Accreditation and Quality Improvement Program (MBSQIP)42 and the Trauma Quality 
Improvement Program (TQIP) may maximize the data analysis strategy.    

(9) Transparency includes not only the accessibility of data, but also the creation of an 
environment that emphasizes patient education in order for patients to make informed 
decisions.    

(10) There is limited outcomes data from the Volume Pledge.  Of note, the adoption of the 
Volume Pledge within the DoD is part of the secondary efforts of this tasking and will be 
further evaluated at the conclusion of this report. 

(11) The current practice employed by the Leapfrog Group of only using volume data from 
voluntary surveys may be limited.  Inclusion of risk-adjusted analyses and examination of 
the externalities for publishing may provide a more multidimensional approach to 
measuring patient safety and quality of care. 

(12) Although the volume-outcome relationship exists, the extent of this relationship varies by 
surgical procedure.  Mitigation of risks can be emphasized to increase patient safety and 
quality of care with respect to low-intensity surgical procedures. 

(13) Based on current governance and organizational structures, the NSQIP Steering Committee 
and the MTF surgeon champions are limited in scope of authority.  
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APPENDIX E. CONTRIBUTIONS TO MILITARY MEDICAL READINESS  

E.1 INTRODUCTION 

Appendix E of this report examines the Combat Casualty Care (C3) Knowledge, Skills, and 
Abilities (KSA) program developed at Uniformed Services University of the Health Sciences 
(USUHS) within its Clinical Readiness Program and surgical simulation as they relate to medical 
readiness.  This appendix will detail and examine the KSA program and simulation from the 
perspective of overall readiness within the MHS and how the KSAs can be utilized to define 
surgeon competencies in support of the complex surgical procedures issue.   While not yet a 
program of record, this pilot effort has gained support and is expected to be directed as an 
enterprise-wide program in the near future.  Appendix C.3 includes more KSA initiatives, such 
as plans to incorporate these KSAs within the training and readiness programs of the Services 
and the Defense Health Agency’s (DHA) National Capital Region-Medical Directorate (NCR-
MD).  This appendix examines other areas of medical readiness such as the Joint Trauma System 
and simulation training.  
 
Specifically, Appendix E addresses the following objective in the Terms of Reference (TOR):  
Examine the contribution of Knowledge, Skills, and Abilities (KSAs) of low-volume high-risk 
procedures to military medical readiness (e.g., surgeons, operating room staff).   
 
In addition to the specific TOR objective, this appendix will examine if the KSA model can 
provide a template to ensure that the surgeon performing the procedure is highly proficient.  
Being ready medically is critical to the team specifically for complex procedures.  It is important 
to consider if the KSA model mitigates risks by addressing surgeon and team deficiencies 
incurred due to low-volume and if the model sustains and enhances already established skills.  
 
The National Defense Authorization Act Fiscal Year 2017 (NDAA FY 2017) Section 702 Reform 
of Administration of the Defense Health Agency and Military Medical Treatment Facilities states 
“Beginning October 1, 2018, the Director of the Defense Health Agency shall be responsible for 
the administration of each military medical treatment facility.”75  The Under Secretary of 
Defense Personnel and Readiness memorandum (USD[P&R]) Construction for Implementation 
of Section 702, dated May 22, 2018, states, “With the objective of ensuring a ‘ready medical 
force’ and a ‘medically ready force,’  MTFs will be the default choice for the assignment, 
allocation, detail, or other utilization of military medical personnel.  Such default will be subject 
to the capacity of the MTF to afford military medical personnel opportunities to obtain and 
maintain currency in the clinical KSAs associated with their medical specialties and 
communities, at or above minimum established thresholds.”138  The NDAA FY 2017 and the 
succeeding memorandum for implementation of Section 702 enable standardization of the KSA 
program at the MHS level, requiring all surgeons regardless of Service to meet a set of 
thresholds as indicated through the clinical KSAs.   
 
E.2 DEVELOPMENT OF THE KNOWLEDGE, SKILLS, AND ABILITIES PROGRAM 

In 2017, NCR-MD and USUHS led the KSA initiative to develop a methodology to measure the 
readiness of the MHS medical force.2  This effort was undertaken to improve the MHS’s 
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approach in addressing expeditionary specialty skills training, refinement, and retention, 
including providing standardization and metrics-driven processes in support of the maintenance 
of critical wartime C3 skill sets.  Historically, pre-deployment training surveys, observations, 
insights, and lessons learned indicate that clinical specific pre-deployment training provided to 
deploying Service members does not consistently and/or adequately prepare individuals to 
quickly assume their medical duties while deployed.46  It has not previously been tailored to 
individual skill levels, but rather a “one size fits all” approach.   
 
Figure 11 shows the NCR-MD’s conceptual interpretation of knowledge currency across 
conflicts, from World War II to Operation Enduring Freedom and Operation Iraqi Freedom 
(OEF/OIF).  This graph indicates the challenge of maintaining perishable skills between 
conflicts, and the military having to repeatedly “relearn” these skills during times of conflict.46  
Further, patient care may be impacted by the “dips” in knowledge currency due to surgeons 
having to relearn skills post conflict.46  After each conflict, the ability to care for patients 
degrades.  KSA adoption may assist medical personnel from losing skills during the post conflict 
periods.  The KSA initiative focuses on refining and retaining knowledge currency during 
peacetime, while ensuring readiness of the medical force for the next conflict.46,111  
 
Figure 11.  Conceptual Interpretation of the Evolution of Knowledge Currency Across 
Conflicts46,111 

 
 
Although surgeons are expected to perform surgical procedures on the battlefield, at their MTFs 
they may not be exposed to enough procedures to maintain their medical readiness skills. 
Moreover, these procedures may not be the same ones that are required on the battlefield.46  To 
address the challenge of knowledge currency and to improve the approach to skills maintenance, 
clinicians developed the Clinical Readiness Program with KSAs and Expeditionary Maintenance 
of Currency and Competency (MOC2) as a way to capture and sustain the skills necessary to 
meet expeditionary needs.46  Based on the experience of war, Joint Trauma System (JTS) 
Clinical Practice Guidelines (CPGs), case registries, and relevant literature, the KSA formulation 
addresses the return on readiness for routine surgical care procedures, a methodology not 
previously developed.46,84  
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Within the Clinical Readiness Lifecycle, as shown in Figure 12, Phase 1, Periodic Knowledge 
Assessment, includes an individual assessment of expeditionary clinical knowledge with KSA 
baseline lists that are periodically updated.  Phase 2, Maintain Clinical KSAs, involves aligning 
MTF practice with KSAs, with skill gaps addressed through partnerships with the VA and 
Training Affiliation Agreements (TAA)s.  Phase 3, Skills Assessment, occurs during pre-
deployment preparation with completion of expeditionary clinical skills assessment and 
training/retraining as needed for the individual surgeon.  It also includes any necessary team 
training.  The final phase of the clinical readiness lifecycle, Phase 4, Deployment Ready, 
provides the Services with data necessary to determine deployment readiness.46  Incorporation of 
the KSAs into the Services’ readiness models is vastly different per Service.  See Appendix C.3 
for more information.   
 
Figure 12.  Clinical Readiness Lifecycle:  Structured Readiness System46  

 

METHODOLOGY 

The Army, Navy, and Air Force identified subject matter experts to assist in the development of 
KSAs for an expeditionary clinician.  This Tri-Service Surgical Team, comprised of 14 military 
surgeons with deployment experience, and in partnership with the ACS, created the eight 
expeditionary domains initially for general surgery, which was later replicated for the remainder 
of the combat casualty care team (Figure 13).  The Accreditation Council for Graduate Medical 
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Education (ACGME) methodology was used for domain creation because it is educationally 
based and exportable to all critical specialties.  The medical specialties with KSA definitions 
include General Surgery, Anesthesia, Orthopedic Surgery, Trauma Surgery, Critical Care, and 
Emergency Medicine.46  General surgery, the most developed specialty, has 487 KSAs, with 
over 3,000 KSAs across the combat casualty care team.46  The KSA domains are extensive, but 
not exhaustive.  Of note, there are no domains for chemical, biological, radiological, and nuclear 
(CBRN) and psychiatry problems such as post-traumatic stress disorder (PTSD) categories. 
 
Figure 13.  Domains of KSA Methodology46 

 
 
The development of the KSA scores is shown in Figure 14.  Clinical experts were surveyed for 
input on the importance and frequency of the KSAs.  The KSA blueprint involves mapping 
KSAs to peacetime workload that yields a readiness indicator–KSA score–for each clinician, 
MTF, and market.46  Specifically, KSAs are mapped to relevant Current Procedural Terminology 
(CPT) codes in surgeons’ current workloads.  These KSAs identify and capture specific parts of 
the procedures that give readiness volume.46  A readiness value is given for every procedure with 
more complex procedures yielding a higher KSA value.  Thresholds are developed based on 
diversity, volume, and acuity.  For example, in assessing volume thresholds, the 75th percentile 
of the Forward Surgical Team’s (FST) volume translated into a KSA score, which was used due 
to feasibility, understanding that there are many personnel performing low acuity procedures.46   
 



 

Appendix E  63 

Defense Health Board 

Figure 14.  How the KSA Scores are Developed46 

 
 
In 2017, the USU staff worked with the Cost Assessment and Program Evaluation (CAPE) office 
within the DoD during development of the KSA methodology.  During this partnership effort, 
KSA thresholds were compared to three civilian Level I trauma centers (a Northeastern suburban 
academic medical center, a Midwestern urban academic medical center, and a Southeastern 
urban medical center), confirming that the KSA metric within the MHS is achievable and that the 
KSA program is robust in general and emergent surgical procedures.46   
 
It is important to note that KSA scores do not determine deployment readiness; instead, KSA 
scores assist leadership with readiness optimization at their clinics and MTFs.  Additionally, the 
goal of the KSA program is to maximize the readiness of the MHS.  Surgical skills toward 
readiness are measured through observation of the percentage of surgeons at or above the KSA 
threshold with the goal of 100% of surgeons at or above the KSA threshold.46   
 
The KSA results are tracked through a visualization platform providing analytics at the 
individual and enterprise level.  The dashboard allows for comparison between surgeons at the 
individual level and comparison of efforts provided in direct care versus purchased care at the 
facility and market levels.  Additionally, the purchased care data section of the dashboard is used 
to understand the type, volume, and location of work referred to the network.  Approaches for 
recapturing and expanding the market are more easily identified through the dashboard which 
shows the readiness value of cases lost when these procedures are sent to the purchased care 
network.46 
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IMPLEMENTATION 

The Under Secretary of Defense for Personnel and Readiness (USD[P&R]) memorandum 
Construction for Implementation of Section 702 states “MTFs will be the default choice for the 
assignment, allocation, detail, or other utilization of military medical personnel.  Such default 
will be subject to the capacity of the MTF to afford military medical personnel opportunities to 
obtain and maintain currency in the clinical KSAs associated with their medical specialties and 
communities, at or above minimum established thresholds.”138  Appendix C.3 includes examples 
of how each Service is currently integrating the KSAs for skill maintenance and currency, with 
the Services appearing to be at different KSA implementation stages.  With further management 
and implementation guidance expected to be released soon from the MHS level, all surgeons 
throughout the MHS, regardless of Service, will be required to meet the same set of standardized 
thresholds. 
 
To understand the impact on MTFs that actively manage and attempt to improve KSA 
performance among their surgeons, the KSA program conducted a proof-of-concept at six MTFs:  
Walter Reed National Military Medical Center (WRNMMC), Fort Belvoir Community Hospital 
(FBCH), William Beaumont Army Medical Center (WBAMC), Naval Hospital Camp Pendleton 
(NHCP), 96th Medical Group (MDG) at Eglin Air Force Base (AFB), and the 60th Medical 
Group (MDG) at Travis AFB.  The results of the proof-of-concept showed that three of the six 
MTFs improved in both KSA score and volume, when compared to their respective baseline. 
MTF Commanders using the KSA metric found them feasible, without negative impact on other 
key aspects of healthcare delivery, such as access, safety, or cost, and were able to focus the 
market on novel approaches to improve readiness.46   
 
To explore the underlying factors behind KSA performance, the proof-of-concept team released 
an in-depth report analyzing the first 90 days of KSA performance within the National Capital 
Region (WRNMMC and FBCH).47  Results show that the NCR-MD increased the total 
percentage of General Surgeons meeting the KSA threshold from 26% to 30% and from 73% to 
77% for Orthopedic Surgeons.  FBCH and WRNMMC collectively captured 50% of the total 
KSA points available in the market for General Surgery, which represents a two percent 
decrease.  Orthopedics captured 42% of the total KSA points available in the market, which 
represents a two percent increase.47  
 
The 90-day report also documented performance improvement activities to highlight potential 
best practices for the enterprise.  The NCR-MD took the following steps to improve KSA 
performance: 
 
(1) Internal capacity and OR throughput:  OR room utilization, turnover, and anesthesia and 

surgical procedure times were analyzed in an effort to assess areas for improvement and 
optimize case time estimation and scheduling.  Additional perioperative nursing support 
staff has been approved to enable opening additional ORs at WRNMMC. 

(2) Deployment tempo and workload:  FBCH and WRNMMC are working together to backfill 
deployments to minimize capability gaps and capitalize on patient demand with focus on 
the high-value KSA cases. 
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(3) Patient recapture:  Patient recapture and market expansion operations were initiated to 
target high KSA value procedures and for greater visibility of ROFRs. 

(4) Improved integration:  Efforts are underway to reduce variance among coding personnel, 
software, and business rules to capture productivity consistently across the market. 

(5) Role of trauma care:  The establishment of the NCR-MD Trauma Medical Director and 
associated project plan will help to drive readiness.46 
 

The proof-of-concept also identified issues related to OR availability limitation due to staffing 
shortages of active duty nurses assigned to operational billets and inadequate integration between 
MTFs regarding coding personnel, software, and business rules.47   
 
KNOWLEDGE AND SKILLS ASSESSMENT 

Knowledge Assessment 

Utilizing the KSA blueprint, a series of meetings of Subject Matter Experts (SMEs), guided by a 
psychometrician, were held to develop test items to evaluate the performance of the deploying 
General Surgeon (both knowledge and medical procedural-based).46  This first phase of 
assessment development is complete with approximately 600 multiple-choice items with one 
correct answer developed.  These have been developed utilizing 4-Item Writing Workshop with 
40 SMEs participating to create strong, robust items that fit the blueprint and are written to the 
well-established item construction guidelines.  Currently underway is beta testing utilizing 
previously deployed General Surgeons using two forms of the assessment of 200 questions each.  
The data from this pilot test will be scored and analyzed using appropriate item analysis and test 
construction software.  From these results one form of the assessment will be developed.  The 
final assessment will be validated by a panel of General Surgeons with expeditionary experience.  
The passing score will be determined by the SMEs who are familiar with writing and reviewing 
the items using a currently accepted Standard-Setting methodology.  There will be one overall 
cut-score with diagnostic data for each of the domains with anticipated completion in February 
of 2019.  This fully developed assessment will allow for the evaluation of the readiness for 
deployment into austere settings of expeditionary general surgeons, evaluate the effectiveness of 
training curricula, and help guide the development of future curricula.46  
 

Skills Assessment 

The MHS has developed the Emergency War Surgery (EWS) Course that utilizes cadavers, 
didactic sessions, and live tissue to demonstrate critical skills.46  The aim of this element of 
Clinical Readiness Program is to utilize the KSA Blueprint to update EWS and move from skills 
demonstration to direct assessment in an individualized manner.  This three-year transition of 
EWS will leverage emerging simulation based approaches to achieve the following:  
• A standardized comprehensive, consensus driven, validated, real time adaptable, 

distributable, multi-media curriculum for individualized surgical readiness training that 
leverages best in class educational concepts and tools.  

• Evaluation tools and metrics that will allow for determination of skills readiness, durability 
and decay using 6-8 skills assessment stations. 
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• Individualized remediation process for surgeons unable to demonstrate currency and 
competency for required expeditionary surgical skills.46 

 
E.3 JOINT TRAUMA READINESS TRAINING PROGRAM 

The Defense Medical Readiness Training Institute (DMRTI) is a Tri-Service organization under 
the Education and Training Directorate (J7) of the Defense Health Agency (DHA).  The 
organization is staffed by Army, Navy, and Air Force professionals and offers joint medical 
readiness training courses as well as professional medical programs.139  NDAA FY 2017 Section 
708 Joint Trauma Education and Training Directorate and DoD Instruction 1322.24 Medical 
Readiness Training (MRT)140 has directed the DHA to assume responsibilities for joint medical 
readiness training,  enabling the opportunity for standardization of expeditionary trauma 
education and training programs across the DoD.  This statute will also ensure the Services have 
medical forces ready to be rapidly deployed for future armed conflicts.  Currently, each Service 
has their own individualized processes and programs for training trauma skills to their respective 
personnel, including various disparate methods for the delivery of CPGs, KSA-based cognitive 
skills, and team-based trauma training.48  While each Service has developed areas of excellence 
as a result, training is uncoordinated and Service centric.  This lack of standardization does not 
facilitate the interchangeable use of assets across a globally integrated theater of operations, 
leading to a disparity that could significantly limit medical capabilities downrange and thereby 
unacceptably increase risk to our deployed forces.48  The Joint Trauma Education Directorate 
(JTETD) will serve to standardize these processes between Services, which will improve 
interoperability and shared efficiencies.  Moreover, there has not been a formal link between the 
JTS, the DoD Trauma Registry, and informal trauma training programs, creating challenges for 
rapidly adapting training in order to address changing conditions on the battlefield.48   
 
DMRTI, as the lead agent in this effort on behalf of the DHA, is developing the JTETD in 
conjunction with the JTS implementation plan for integration into the DHA.  In addition to 
establishing criteria for military-civilian trauma partnerships, to include the effective 
incorporation of lessons learned from these partnerships, the JTETD will address these identified 
gaps in trauma-related expeditionary competencies by developing a Service neutral, 
comprehensive, standardized trauma training program of record that meets all statutory 
requirements and is consistent with current doctrine.141  This effort will incorporate strategic 
civilian and military trauma center partnerships, including a curriculum with best practices, 
KSAs developed under the auspices of the MHSSPACS and technical innovation, including 
simulation and incorporation of modern learning theory and adult learning design.48  
Additionally, the program will take advantage of advanced, interactive learning methodologies, 
including smartphone applications that facilitate the performance of analytics that measure and 
verify trainees’ understanding of the courses, providing for real-time modifications to the 
training curriculum as necessary to ensure optimal patient care across the continuum.48 
 
The Joint Trauma Readiness Training Program aims to connect the various areas of medical 
readiness with the implementation of NDAA FY 2017 Section 708,75 discussed above, and with 
NDAA FY 2017 Section 707 which aligns the JTS under the DHA.  Specifically, this program 
will include: 
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(1) KSA metric for clinical practice; 
(2) Cognitive assessment of KSA domains by specialty, which applies toward maintenance of 

certification by American Board of Medical Specialties; 
(3) Formal psychomotor assessment of proficiency in expeditionary skills (Advanced Surgical 

Skills for Exposure in Trauma [ASSET®], Advanced Trauma Operative Management 
[ATOM®], etc); and  

(4) Team-based training in hyper-realistic, field-based conditions.48 

E.4 
 
SIMULATION-BASED SURGICAL TRAINING  

The DoD currently lacks a standardized team-oriented training curriculum as a program of 
record.  However, in NDAA FY 2017 Section 707 mentioned above, this program will include a 
team-based training effort.  
 
Effective team training is critical for success in operational units and directly influences the 
quality of patient care.49,50  Leveraging technologies, including the use of simulations, allows for 
maintenance and proficiency of surgical skills.33  Simulation training is also important for 
improving team effectiveness specifically with low-frequency, high-acuity emergency situations 
as the success of these complex procedures depends on the entire surgical team, not only the 
surgeon.51  
 
The ACS Accredited Educational Institutes (ACS-AEI) Consortium was created in 2005 to set 
standards for simulation-based surgical training, as well as to improve patient safety, promote 
development of new techniques and technologies, promote research and collaboration, and 
identify best practices in simulation-based education.142  Through a 2017 analysis of data from 
July 2011 to June 2016 from 149 ACS-AEI sites, 197 individual best practices were identified. 
Themes among simulation best practices include: 
 
• Rigorous application of standardized curriculum development process, educational expert 

and/or learner involvement, and review by a curriculum review committee; 
• Standardized processes for onboarding new faculty, faculty evaluation, and regular 

simulation instructor courses; 
• Systematic process for simulator selection/acquisition and ability to develop custom 

simulators or modify simulators to meeting training needs; and 
• Importance of garnering adequate and sustained institutional support, adequate space and 

equipment for training, efficiency and thoughtful design to meet the unique demands of 
simulation, and spaces that mimic clinical environments.142  

 
SHIPBOARD SURGICAL TRAUMA TRAINING  

Immersion training and stress inoculation in training has been a focus of the Naval Health 
Research Center (NHRC) since 2012.  Utilizing immersion training and stress inoculation as a 
structure, the Navy Shipboard Surgical Trauma Training (S2T2) was developed five years ago as 
a research funded initiative with the intent to study the effectiveness of pre-deployment trauma 
team training to Fleet Surgical Teams (FST), with less emphasis on prerequisite individual 
skills.51  It is Fleet funded and has provided training to West Coast FSTs with plans to expand to 
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East Coast teams in late 2018.51  The focus of S2T2 is on improving team dynamics through 
maximizing efficiency and minimizing critical errors through a mixture of didactic sessions, 
hands-on skills sessions and multiple realistic trauma training scenarios.49 
 
Establishing a cohesive team dynamic is critical prior to entering a combat zone.143  Although 
not recognized as an ACS-approved simulation course, the S2T2 aligns with some of the best 
practices identified by the ACS-AEI, including its ability to develop customized simulation 
environments.  The highlight of the course is its use of realistic trauma training scenarios that 
place students in a high-anxiety training “bubble” and a state of suspended disbelief.143    
 
The immersed simulation training progresses in intensity and complexity throughout the week-
long program to create a “crawl, walk, run” approach to learning.51  This Hyper-realistic™v field-
based casualty scenario replicates battlefield conditions for point-of injury scenarios, Role 2 
(resuscitative and surgical care), and en route care mock-ups.  The training focuses on team 
management, medical logistics, and patient movement principles.51  The teams typically spend 
one year together prior to deployment.  U.S. Navy pre-deployment training typically includes 
three phases: 1) Individual; 2) Team (Shipboard); and 3) Integrated (such as training with 
Marines and integration of other ships).51  Additionally, the S2T2 is intended to serve as a basis 
for the further development of standardized, KSA-based, Service-neutral expeditionary trauma 
training as stated in DoDI 1322.24140 on Trauma Enterprise and Forward Resuscitative Care 143 
 
The content for S2T2 is based on TeamSTEPPS®, but in an accelerated environment (see 
Appendix D for more information on TeamSTEPPS®).  The S2T2 emphasizes the use of subject 
matter experts (SMEs) who teach in a limited asset environment under the premise that personnel 
who train in a logistically challenged environment will be better prepared for all environments.51  
The S2T2’s dynamic curriculum also emphasizes the micro- and macro- level environments in a 
formative, rather than summative, training experience.51  The training includes ship simulators 
for the Navy and Marine Corps, including an emergency room and two ORs (one which can 
simulate a ship board OR), a Navy/Marine Corps Shock Trauma Platoon (STP).  Utilizing the 
same curriculum, the training scenario has also been successfully modified to train Army 
Forward Resuscitative Surgical Teams at multiple training sights.51,144  
 
To measure team performance, the program has developed several quantified metrics to be 
collected and analyzed.  A pre- and post-course written knowledge assessment is administered to 
measure understanding of the key principles of trauma care.144  The reduction of patient 
resuscitation times and reduction of critical error made are both captured using standardized 
patient scenarios.  Additionally, student bio-markers are collected and analyzed including 
reduction of cortisol stress response, increase in saliva Alpha amylase, and reduction of stress 
heart rate variability as measures of improved team performance.144  A stressful situation will 
trigger the fight-or-flight response; thus, testing for stress requires accurate determination.  Since 

                                                 
v Hyper-realistic,™ a trademark of Strategic Operations, is defined as: such a high degree of fidelity in the 
replication of real world conditions in a training environment that participants so willingly suspend disbelief that 
they become totally immersed and eventually stress inoculated in a way that can be quantifiably and qualitatively 
verified.  
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surgeons must be able to perform critical tasks in real, life-threatening situations, stress 
immersion training may be essential to surgical simulation training.145 
 
Qualitative data is also collected from pre- and post-longitudinal surveys to assess an 
individual’s resilience and team cohesion that include an individual’s perceptions of resilience, 
perceived stress, unit support, and interdisciplinary teamwork.144   
 
A 2016 study assessed the outcomes of the S2T2 course with 25 shipboard medical teams 
receiving training over the span of three years.49  Of the 25 teams, 11 were recaptured during the 
sustainment evaluation.  Teams were assessed at the beginning and end of the course for 
disposition time and critical errors (defined as mistakes that had the potential to seriously 
compromise the survival of the patient or delay care) made during trauma management to assess 
skills sustainment.49  
 
The efficacy of the study was determined based on 1) time to complete a patient interaction, and 
2) the number of critical errors committed during the patient encounter.  For the 11 teams 
examined, time to disposition improved significantly (11 minutes) and critical errors improved 
by 4 errors per encounter, from pre-test to post-test.49  The S2T2 course has shown to be 
effective in preparing medical units for deployment by decreasing time to disposition and a 
reduction in the number of errors made during patient care; however, time to disposition  
increased minimally from post-test to sustainment testing, suggesting that some erosion of skills 
and knowledge had taken place, which shows the need for additional refresher training.49  
 
Participants in the S2T2 program are able to obtain continuing medical education credits; 
however, since it is not a program of record, participants do not have completion documentation 
in their military records.  Additionally, the program has become less Service-specific and the 
training concept and curriculum has been applied to pre-deployment Army Surgical Teams and 
Marine Corps Medical teams.  The project is also mobile and can be scaled, as was successfully 
performed at Camp Bullis in San Antonio, Texas.51,143  
 
VETERANS HEALTH ADMINISTRATION MEDICAL TEAM TRAINING PROGRAM 

Team training has also been executed in other governmental agencies, including the Veterans 
Health Administration (VHA).  The VHA, as the largest integrated healthcare system in the U.S., 
began piloting Medical Team Training (MTT) in 2003 and then fully implemented a national 
team training program in 2006 that was aimed at improving care through better communication 
and uses checklists as a cognitive aid that facilitates open, thorough communication in the 
briefing prior to the procedure, open communication intraoperatively among the operating room 
(OR) team, and a debriefing following the procedure to capture lessons learned that occurred 
during the procedure.50  The MTT program includes a two month preparation and planning phase 
with each facility’s implementation surgical care team, followed by an onsite learning session 
(lecture, group interaction, and videos).  The OR is closed to allow surgical staff to attend as a 
team (surgeons, anesthesiologists, nurse anesthetists, nurses and technicians).  The program uses 
the crew resource management theory from aviation adapted for healthcare.50  
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A 2010 study examined the effects of the VHA training program by comparing the following 
between sites that participated and those that did not:  rural or urban status, complexity, Veterans 
Affairs Surgical Quality Improvement Program (VASQIP) surgical volume, baseline observed 
and risk-adjusted mortality, the observed versus expected mortality ratio.50  Data were used for 
2006 to 2008 from 108 facilities.  The VHA MTT program was found to be associated with a 
statistically significant reduction of 18% in surgical mortality rate, further showing that team 
training results in improved teamwork, safety attitudes, communication, and reduced errors.  
Moreover, the study also suggested that checklists guided briefings and debriefings associated 
with lower surgical mortality and morbidity and that the training program facilitated more open 
communication in the OR.50,146-148 
 
E.5 OBSERVATIONS 

Military medical readiness through the KSA program supports standardization across the 
Services, while ensuring clinician skills and competency are managed and maintained at the 
DHA level.  In addition to the KSA program’s efforts on maintaining readiness, simulation based 
training is key for effective teamwork of the surgical team.  The following observations are 
made: 
 
(1) Conceptually, the KSA program has the potential to create a standardized system of 

accountability and allow for the ability to quantify results.   
(2) By working closely with the ACS through an established partnership, successful practices, 

informed by evidence-based knowledge, have been incorporated in the KSAs. 
(3) Being deployed in a low-intensity surgical environment influences readiness.  The KSA 

process acknowledges this and is building in competencies to address gaps. 
(4) Although there is a focus on quality of care at MTFs and on the battlefield, further research 

regarding the correlation between readiness and outcomes is required.  The surgical 
checklist should be consistent between MTFs and combat zones. 

(5) There is an opportunity for return on investment as the military has acquired battlefield 
knowledge of how to save lives; in turn, the civilian sector could leverage military 
advancement in medicine and begin to apply this acquired knowledge, which aligns with 
recommendations from the 2016 National Academies of Sciences, Engineering, and 
Medicine (NASEM) Zero Preventable Deaths report.34 

(6) S2T2 provides a unique opportunity to teach team-based training and leadership in a 
standardized curriculum.  However, limitations include consistent funding and 
accreditation as a program of record as an enterprise-wide requirement.143,149  

(7) A more systematic method to assess programs like S2T2 is needed, including identifying a 
way that S2T2 can take experienced teams, review care, correlate, and implement feedback 
into the program; currently, this is challenging due to not having a deployment care 
registry. 
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APPENDIX F. COMPARISON OF FACILIY INTRASTRUCTURE MODELS 
WITHIN THE VETERANS HEALTH ADMINISTRATION AND CIVILIAN 
HEALTHCARE SYSTEM 

F.1 INTRODUCTION 

This appendix examines the surgical volume issue from the perspectives of a governmental 
agency outside of the DoD and a large civilian healthcare system.  Specifically, the appendix will 
review Veterans Health Administration (VHA) policies and practices, focusing on Operative 
Complexity Directives (VHA 2010-01895 and VHA 2011-037150) which delineate facility 
infrastructure requirements, as well as the policies and practices of Kaiser Permanente.   
 
The VHA is a large integrated health care system, providing care at 1,243 health care facilities, 
including 172 medical centers and 1,062 outpatient clinics of varying complexity, serving 9 
million enrolled veterans each year.151  Kaiser Permanente is a large not-for-profit health plan, 
serving 12.2 million members.152  In comparison, the MHS serves over 9.4 million beneficiaries, 
including 1.4 million active duty and 331,000 Reserve Component personnel.1  Due to the 
similar size and complexity of each of these integrated health care institutions, comparison to 
assess their approaches to the surgical volume and outcomes issue is deemed useful to inform 
and evaluate this issue and may identify best practices and policies.   
 
This appendix will explicitly examine the facility infrastructure requirements for specific 
surgical procedures as developed within the VHA and the applicability for the MHS to 
implement such directives.  Additionally, it will also examine current practices within Kaiser 
Permanente that may be transferable to the MHS beneficiary population. 
 
Specifically, appendix F addresses the following objectives in the Terms of Reference (TOR): 
 
• Develop recommendations to advance standardized policies on managing facility 

infrastructure capabilities and individual surgeon/supporting staff proficiency across all 
Service branches; and  

• Evaluate potential MHS applicability of Veterans Health Administration (VHA) Operative 
Complexity Directives: 
o “Facility Infrastructure Requirements to Perform Standard, Intermediate, or Complex 

Surgical Procedures” (VHA 2010-018)95 
o “Facility Infrastructure Requirements to Perform Invasive Procedures in an Ambulatory 

Surgery Center” (VHA 2011-037)150 
 
VETERANS HEALTH ADMINISTRATION DEVELOPMENT OF THE SURGICAL 
COMPLEXITY INITIATIVE 

The Veterans Administration Health-Care Amendments of 1985 required the Secretary of the 
VA to maintain a quality assurance program to monitor and evaluate quality of healthcare 
provided by the VA.  To meet this mandate, the VHA established the Veterans Affairs Surgical 
Quality Improvement Program (VASQIP) and the Continuous Improvement on Cardiac Surgery 
Program (CICSP).153  The VHA first adopted facility complexity models in 1989.154  Following 
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the 1996 reorganization, the VHA made a major institutional commitment to improve quality of 
care provided to veterans by building a nationwide electronic medical record system.155  The 
EHR has facilitated the development of a performance measurement and feedback system that 
evaluates a variety of quality-of-care indicators such as access to care, adherence to evidence 
based guidelines, and both medical and surgical outcomes.155  Moreover, these efforts focus on 
care that veterans obtain within the VHA system.   
 
As shown in Appendix B.2, much of the research done in the civilian healthcare environment 
found patient outcomes are often associated with facility volume.  Results are similar for the 
VHA patient population, as suggested in the aforementioned 2007 study.  Furthermore, with a 
basic aim of effective and efficient healthcare to ensure the right match between the patient’s 
condition and the setting for the patient’s care that includes far more factors than the frequency 
of cases and extends to include such things as pre- and post-operative care, radiological 
capabilities, etc., the VA implemented the Surgical Complexity Initiative in 2010 to further 
improve the safety and quality of care for Veterans.31  This was the first national effort to align 
the complexity of surgical procedures performed by a VHA facility with a facility’s 
demonstrated infrastructure to ensure that VHA surgical programs practice within the scope of 
their available resources.   
 
The initiative was developed in response to 2007 patient incidents at a VHA facility where 
performance of surgical procedures were conducted without the necessary supporting 
infrastructure, a factor that goes far beyond an overly simplistic assumption that volume alone is 
a causative factor.  In 2007, the National Surgical Quality Improvement Program (NSQIP) 
identified a mortality rate over four times the expected rate as calculated by VHA during the first 
two quarters of 2007 at one VHA medical center.30  The Office of Inspector General (OIG) 
Office of Healthcare Inspections (OHI) concluded that there were specific problems of quality of 
care including pre-operative, intra-operative, and post-operative care for veteran patients.30  The 
review also concluded that independent of physician expertise, the availability of support 
services may limit where certain operations should be performed.30  Thus, the VHA took three 
steps to address the issue. 
 
(1) Develop two matrices.  The Procedure Infrastructure Matrix designated the infrastructure 

requirements for a VHA facility with an inpatient surgical program as one of three levels:  
standard, intermediate, or complex; and the Surgical Complexity Matrix used the same 
designations to categorize surgical procedures based on Current Procedural Terminology 
(CPT) code. 

(2) Delineate the structural framework for nationwide implementation and monitoring.  The 
Veterans Integrated Services Network (VISN) Surgical Workgroup was established in each 
of the VA’s 21 VISNs (regional networks) and created 16 Surgical Advisory Boards 
composed of more than 90 subject-matter experts from key disciplines (such as 
cardiothoracic surgery, neurosurgery, transplant surgery).  

(3) Publish the Facility Infrastructure Requirements to Perform Standard, Intermediate, or 
Complex Surgical Procedures (VHA 2010-018) policy to require each VHA medical 
facility with an inpatient surgical program to have an infrastructure-based surgical 
complexity designation.  The designations are as follows: 
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a) Standard facilities provide surgical procedures characterized as having minimal risk, 
such as breast biopsies, appendectomies, and hernia repair. 

b) Intermediate facilities provide more advanced procedures, such as gastric resections, 
prostatectomies, hip replacements, and spine surgery. 

c) Complex facilities provide procedures such as cardiac surgery, neurosurgery, complex 
thoracic procedures, and complex general surgery procedures.31 

 
Each VHA facility is responsible for ensuring that scheduled, non-emergent surgical procedures 
do not exceed their infrastructure capabilities.  Of note, the directive was designed to not 
interfere with either a surgeon’s judgement in performing a surgical procedure beyond the 
surgical complexity designation of the facility, based upon new findings at the time of a planned 
procedure, or in managing an emergency condition where the patient’s best interest is served by 
care and treatment on-site rather than being transferred to a more complex facility.31  
Additionally, the CPT look-up tool, accessed via the intranet, provides an internal quality 
improvement mechanism.  These CPT codes are reviewed annually to ensure accuracy.13  Some 
of these processes have also been adopted by civilian healthcare systems.13  
 
To ensure the VHA Directive CPT codes and that procedures were conducted at facilities that 
could support such procedures, the VA OHI performed a review of facility infrastructure 
capabilities with complex surgical procedures.  The OHI conducted a 2011 retrospective review 
of intermediate and complex surgical procedures performed at VHA facilities and non-VHA 
facilities through fee basis arrangements prior to the release of VHA Directive 2010-018 on 
facility infrastructure.156  It identified seven procedures as high-risk surgeries, identified because 
of an association with an increased risk for complications or death.151  These procedures were 
identified as intermediate or complex and included: 
 
• Aortic aneurysm surgery 
• Colectomy 
• Craniotomy 
• Esophagostomy 
• Open heart surgery 
• Pancreatectomy 
• Pneumonectomy 

 
VHA facility infrastructure designations (standard, intermediate, or complex) were compared to 
surgical procedures performed at each facility during the OHI review in addition to review of 
outcomes for patients whose procedures were performed at VHA facilities with infrastructure 
designations less complex than would have been required by VHA Directive 2010-018 had it 
already been in place.156  The review found that all procedures examined were performed at 
complex or intermediate facilities, with no adverse outcomes influenced by the facility 
infrastructure.156  Additionally, fee basis facilitiesvi that performed esophagostomy, 
pancreatectomy, and pneumonectomy procedures were examined to determine if the 
infrastructure provided by the fee basis provided was comparable or exceeded that required for 

                                                 
vi If a service cannot be provided in a timely manner due to capability, capacity, or accessibility, the service may, 
with approval, be provided outside of the VA through a fee basis. 
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VHA infrastructure.  Nearly all of the procedures were performed at a Level I or II trauma 
designated facility or a cancer center (one pancreatectomy was not due to emergency surgery 
requirement and one pneumonectomy was not but was found to have no adverse outcomes).  The 
review found that the complex surgeries identified in the review were supported by the 
infrastructure at VHA facilities, as were referrals to non-VHA facilities, meaning the VHA had 
successfully implemented a system to ensure procedures were conducted at facilities that could 
support such surgeries.156  
 
FACILITY INFRASTRUCTURE REQUIREMENTS TO PERFORM STANDARD, 
INTERMEDIATE, OR COMPLEX SURGICAL PROCEDURES 

The 2010 Facility Infrastructure Requirements to Perform Standard, Intermediate, or Complex 
Surgical Procedures (VHA 2010-018, see Attachment Two) was “intended to establish policy 
and guidance regarding the infrastructure requirements for VHA facilities providing in-house 
surgical services in relationship to the complexity of surgical procedures being performed as well 
as the method for monitoring compliance.”95  Regarding the procedure infrastructure matrix, 
VHA 2010-018 states “VHA facilities with an inpatient Surgical Program must have a written 
plan or policy for the safe and timely transfer of the patient who requires treatment or therapy 
which the facility is unable to provide or perform.  Every effort must be made to medically 
stabilize the patient prior to a transfer, a process which may include the timely performance of a 
surgical procedure beyond the scope of the facility’s surgical complexity designation.”95  A 
visual framework sample for the classifications of surgical procedures to operative complexity is 
shown in Figure 15.  It should be noted that this VHA Directive expired May 31, 2015.  
However, published directives remain active until replaced and/or rescinded.  The VHA is 
currently working on a concurrent draft for developing a combined specialty care complexity 
policy for invasive procedures in and out of the operating room.13 
 
Figure 15.  Sample of the VHA Directive 2010-018 Surgical Complexity Matrix95 

 
Note:  Only samplings of surgical procedures are identified by surgical specialty.  
 
Together, in May 2015, Johns Hopkins Health System, Dartmouth-Hitchcock Medical Center, 
and University of Michigan Health System adopted 10 procedures believed to have the strongest 
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link between hospital volume and patient mortality as part of their Volume Pledge to establish 
annual volume minimum thresholds.28  However, according to the standards developed by the 
VHA for surgical complexity, half of the 10 procedures identified in the Volume Pledge would 
be considered standard or intermediate, not complex.vii  The allocation of patients and coding 
errors would improve with standardization of definitions that encompass not only the diagnosis 
but also the capabilities required in the treating facility to include not only professional skill and 
competence but also infrastructure capabilities. 
 
FACILITY INFRASTRUCTURE REQUIREMENTS TO PERFORM INVASIVE PROCEDURES IN 
AN AMBULATORY SURGERY CENTER 

The 2011 Facility Infrastructure Requirements to Perform Invasive Procedures in an 
Ambulatory Surgery Center (VHA 2011-037, see Attachment Three) directive established 
“policy and procedures regarding the infrastructure requirements for VHA facilities providing 
surgical services in an Ambulatory Surgery Center (ASC) in relationship to the complexity of the 
surgical procedures being performed, as well as the method for monitoring compliance.”  VHA 
2011-037 does not impact or supersede VHA 2010-018.150  The 2010 VHA Directive (VHA 
2010-018) was established for inpatient VHA surgical procedures; however, approximately 80% 
of all surgical procedures performed by VHA facilities are done on the same day or on an 
outpatient basis.  Thus, the VHA planned to expand the number of free standing ASCs.  Each of 
these medical facilities must possess a surgical complexity designation of either basic or 
advanced, based on the facility’s infrastructure and by policy only perform surgical procedures 
that do not exceed the infrastructure capabilities of the facility.150   
 
VHA facilities with ASC “must have a written plan or policy for the safe and timely transfer of a 
patient who requires treatment or therapy which the facility is unable to provide or perform.  
Every effort must be made to select appropriate patients who are suitable to have their procedure 
performed in an ASC.”150  Furthermore, patients must be discharged from the ASC or transferred 
to a facility with 24 hour observation and inpatient surgical services.  A visual framework sample 
for the classifications of surgical procedures to operative complexity is shown in Figure 16.  It 
should be noted that this VHA Directive expired October 31, 2016. 
 

                                                 
vii Standard or intermediate: lung cancer resection, rectal cancer resection, carotid artery stenting, knee replacement, 
and hip replacement 
Complex: esophageal cancer resection, pancreatic cancer resection, complex abdominal aortic aneurysm, mitral 
valve repair, and bariatric staple surgery 
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Figure 16.  Sample of the VHA Directive 2011-037 Ambulatory Surgery Complexity Matrix150 

 
Note:  Only samplings of surgical procedures are identified by surgical specialty.  
 
F.2 APPLICABILITY OF THE VHA FACILITY INFRASTRUCTURE MODELS  

The National Surgery Office (NSO) is responsible for operational oversight and policy related to 
the VHA surgical programs, including outcomes data production and analysis.  In 2009, the NSO 
underwent reorganization to enhance communication with the VISN and VHA facility leadership 
to enhance resources and develop and implement the VHA facility infrastructure policy for 
matching to surgical procedure complexity.153  The NSO reviews outcomes data annually for 
coding assignments and confirmations in addition to reviewing comments from the field.13  
Additionally, a mechanism for evaluating patient and volume outcomes, root cause analysis and 
peer review could serve as proxies for quality in lieu of volume, as explained in Appendix D of 
this report. 
 
To examine the implications of surgical complexity as defined by VHA 2010-018 in the civilian 
healthcare environment, a retrospective 2014 study examined 200 hospitals in Florida with 2009 
data.157  Hospitals were organized into quartiles based upon the number of complex surgical 



  

Appendix F  77 

Defense Health Board 

procedures performed in each hospital to create a base analytic framework.  Authors identified 
all discharges with a primary surgical procedure as standard, intermediate, or complex based on 
the Facility Infrastructure Requirements to Perform Standard, Intermediate, or Complex 
Surgical Procedures matrix.157   
 
Of the 2.5 million discharges from the sample year, 41% of the discharges involved no procedure 
and 18% involved non-surgical procedures.157  Further, of the surgical procedures discharges, 
14% were standard level, 20% intermediate level, and 5% in the complex level.viii  Although 
complex surgeries represented only 5% of total discharges in Florida in 2009, authors found that 
they were highly concentrated and disproportionate even to the relative concentration of total 
discharges.157  Additionally, there is a hierarchy of regionalization.  Certain complex procedures 
are performed only in hospitals that are functionally able to achieve complex surgery volume 
thresholds.  This leads to the overall composition of complex surgery caseload varying among 
hospitals as volume increases.  Authors concluded that regionalization efforts in Florida are 
generally allocating complex surgeries among hospitals consistent with its facility capabilities.157  
Second, low-volume hospitals operating within the range of complex procedures appropriate to 
their capabilities were found to provide no increased risk of post-surgical mortality.157  These 
practices highlight the importance of not inappropriately oversimplifying the issue as one of 
volume alone but instead addressing the systems-based factors that are responsible for patient 
outcomes.157 
 
F.3 CIVILIAN HEALTHCARE SECTOR VOLUME PERSPECTIVES  

Civilian health care systems, such as Kaiser Permanente, use volume standards for physician 
referrals, patient care and quality, regulatory and accreditation requirements, and performance 
outcomes but does not only use volume in making decisions.29   
 
Kaiser Permanente identifies two types of surgical procedures: 1) Those that are performed at 
only specialized Kaiser Permanente medical centers; and 2) Surgeries that are considered “high-
volume low-risk,” such as hysterectomies and circumcisions.29  Those performed at only specific 
medical centers are considered “low-volume high-risk” and may require expensive, specialized 
equipment.  “High-volume low-risk surgical” procedures are usually performed at all Kaiser 
Permanente hospitals with generally low complications.29  
 
In addition to volume, Kaiser Permanente considers other factors for addressing low-volume 
surgeons and surgeries.  For example, it acknowledges member travel times, membership growth 
projections, hospital capacity, including the ability of a hospital to absorb patients, with 
consideration of operating room time, inpatient beds, intensive care unit beds, pathology, 
radiology, as well as surgeon satisfaction, recruitment of new surgeons, and workforce 
planning.29  Some specialists, such as urologists, due to their specialty and need for robotic 
equipment, travel to other hospitals within the region to perform surgeries in higher volumes, 
while other surgeons are paired with high volume surgeons.29   
 
Kaiser Permanente addresses quality outcomes through simulation, systematic optimization of 
                                                 
viii Authors note that complex surgical procedures occur infrequently and therefore represent a low volume overall so 
that in the highest volume hospitals, some procedures will be performed a modest number of times.  
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patient pre-operation, peer review methods, review of surgical techniques through recordings, 
and a balanced distribution of complex cases to low and high volume hospitals and surgeons.29  
Additionally, Kaiser Permanente recognizes that flexibility in implementing volume 
recommendations is needed and it may be unnecessary to impose strict thresholds below which 
surgeons must stop performing a procedure or increase annual procedure volumes.130  Using 
surgeon volume and outcomes data from Kaiser Permanente Southern California and Kaiser 
Permanente Northern California, a study was conducted using the concentration curve 
methodology to depict the relationship between surgeon procedure volumes and outcomes.  The 
strength of this method is that it does not identify discrete volume thresholds for procedures like 
many other articles examining this area.  Rather, the analysis was used as a foundation for 
facilitating conversations about surgeon volume.130  
 
Questions remain around the complexity of creating policies for minimum volumes of surgeries 
dependent on the context of the practice and the continuous nature of the relationship between 
surgical volume and quality outcomes, rather than discrete intervals, should be considered in 
such policies and standards.  Ultimately, every civilian healthcare system is uniquely structured 
and operates to serve its dynamic patient population and geographic region. 
 
F.4 OBSERVATIONS 

The VHA facility infrastructure model creates a standardized approach to managing surgical 
programs across VA medical facilities as well as its adoption into the civilian healthcare 
environment.  The following observations are made: 
 
(1) The VHA system takes a more sophisticated approach than simply looking at volume 

alone.  It looks at the entire facility capability including such factors as infrastructure and 
overall personnel training and competence in relation to the needs of the patient. 

(2) There is a vast difference between standard and intermediate operative complexity 
primarily due to the robust infrastructure, including the use of consultants, telehealth, and 
ICU at the intermediate level.  Furthermore, the standard operative category surgical 
programs tend to reside in rural VHA facilities and not be affiliated with academic 
institutions for training.13 

(3) The majority of medical residents practice within intermediate and complex programs.  
Thus, the impact on surgical training is minimum when imposing an enterprise-wide 
surgical complexity directive.13  

(4) The VA utilizes partnerships with academic institutions; many VA clinicians also have 
academic appointments.  

(5) Partnerships between MHS, VHA, and civilian healthcare enterprises may optimize best 
practices, patient allocation, and resource sharing to better address volume issues, 
regionalization, and training opportunities. 

(6) Robust quality systems, including a mechanism for evaluating safety mishap events when 
they occur, are integral in VA’s approach.  The quality improvement approach is multi-
layered with a focus on infrastructure, root cause analysis, peer review, and NSQIP.  

(7) Ensuring a mechanism to identify procedure complexity by CPT code and tracking 
facilities that exceed their designated level of complexity is integral in the VA’s approach.  
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Further, the CPT look-up tool, accessed via the intranet, provides an internal quality 
improvement mechanism.  

(8) Half of the ten procedures identified in the Volume Pledge would be considered standard or 
intermediate, not complex, according to the VHA facility infrastructure directives.  
Standardizing definitions of surgical procedure complexities may improve the allocation of 
patients and reduce coding errors. 

(9) The VHA models focus on facility readiness.  
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APPENDIX G: TERMS OF REFERENCE 

These terms of reference establish the objectives for the Defense Health Board (DHB) review of 
the policies related to performance of complex surgical procedures within the Military Health 
System (MHS), the risks and mitigation strategies employed to ensure safe, high-quality, 
efficacious patient care, and the contribution of these procedures to military medical readiness. 
Specifically, I request the DHB, through the Trauma and Injury Subcommittee, address and 
develop findings and recommendations.  
 
Mission Statement:  The mission of the DHB is to provide independent advice and 
recommendations to maximize the safety and quality of, as well as access to, health care for 
members of the Armed Forces and other Department of Defense (DoD) beneficiaries. 
 
Issue Statement:  Research such as that presented in the 2015 U.S. News and World Report 
story “Risks Are High at Low-Volume Hospitalsix” suggests that patient outcomes are poorer 
when complex high-risk surgeries such as joint replacements are performed by surgeons who 
rarely perform such surgeries, in comparison to the same surgery performed by physicians/teams 
at hospitals where the surgeries are frequently performed using established protocols. 
 
Several large medical systems, including the Johns Hopkins Health System, the University of 
Michigan Health System, and Dartmouth-Hitchcock Medical Center have recently pledged that 
their hospitals and surgical staff will meet a minimum annual volume of complex high-risk 
surgeries as a way of ensuring patient safety.  The healthcare community is divided on the value 
of such an approach, as it suggests that such surgeries can only be safely performed in large 
urban medical centers, and may create a priori distrust of small and/or rural hospitals.  
 
The MHS provides a broad array of medical services to Service members and their beneficiaries 
through both direct care Military Treatment Facilities (i.e., MTFs) and purchased care through 
TRICARE networks.  To meet patient needs, some MTFs currently perform low-volume high-
risk surgeries.  For patient safety, it is important for the MHS to understand whether there are 
increased risks associated with low-volume surgery, and to develop policies and methods to 
prevent and mitigate such risks.   
 
Many MHS facilities perform complex surgeries in low volumes, despite evidence that lower 
quality outcomes are associated with low-volume, high-complexity surgery.  This presents a 
potential risk to patient safety and the MHS’s reputation for providing safe, high-quality care. 
There may also be a perception that military medical readiness requirements are driving the 
MHS to perform low-volume, high-risk procedures to build that readiness in ways that expose 
patients to elevated risk.  It is also unclear to what extent shifting of high-complexity procedures 
to the purchased-care system, where civilian facilities may likewise perform complex surgeries 
in low volumes, may place patients at risk.  A high-level, independent review of MHS practices 
in this area is likely to help improve both the safety and quality of MHS care and the confidence 
of patients in that care.  By addressing these issues proactively, the MHS can maintain and 
enhance the trust of its patients. 
 
                                                 
ix https://www.usnews.com/news/articles/2015/05/19/hospitals-move-to-limit-low-volume-surgeries 
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Objectives and Scope: 
 
As priority effort, the Trauma and Injury Subcommittee should:  
 
• Review the array of low-volume high-risk surgical procedures performed by military 

surgeons in the Direct Care system (MTFs). 
• Evaluate policies, protocols, and systems for managing facility surgical capabilities and 

surgeon/staff proficiency across each of the service branches.  
• Develop recommendations to advance standardized policies on managing facility 

infrastructure capabilities and individual surgeon / supporting staff proficiency across all 
service branches. 

• Evaluate potential MHS applicability of Veterans Health Administration (VHA) Operative 
Complexity Directives: 
o “Facility Infrastructure Requirements to Perform Standard, Intermediate, or Complex 

Surgical Procedures” (VHA 2010-018x) 
o “Facility Infrastructure Requirements to Perform Invasive Procedures in an Ambulatory 

Surgery Center” (VHA 2011-037xi) 
• Examine the contribution (Knowledge, Skills, and Abilities) of low-volume high-risk 

procedures to military medical readiness (e.g., surgeons, operating room staff). 
• Evaluate MHS policies related to surgical volume transparency and public release of volume, 

errors and outcomes data. 
• Provide recommendations on using the volume, errors and outcome data to inform and 

enhance policies for managing surgical capabilities and surgeon currency. 
 

As secondary effort, the Trauma and Injury Subcommittee should:  
 
• Review the array of low-volume high-risk surgical procedures performed on MHS 

beneficiaries in the Purchased Care system (TRICARE). 
• Evaluate potential for the MHS to sign on to the “Surgical Volume Pledge” agreed to by 

Dartmouth-Hitchcock Medical Center, Johns Hopkins Medicine, and the University of 
Michiganxii.  

 
Methodology: 
 
1.  Trauma and Injury Subcommittee’s assessment will be conducted in compliance with the 

Federal Advisory Committee Act, Department of Defense Instruction 5105 and the DHB’s 
Charter. 

 
2.  The Trauma and Injury Subcommittee’s assessment should focus on improving the policies 

and practices currently in place to (1) determine where high-risk surgical procedures should 
be performed and (2) optimize the safety and quality of surgical care provided.  

 
                                                 
x http://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=2227 
xi http://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=2452 
xii http://www.nejm.org/doi/full/10.1056/NEJMp1508472. 
 

http://www.nejm.org/doi/full/10.1056/NEJMp1508472
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3.  The Trauma and Injury Subcommittee may conduct interviews and site visits as appropriate. 
 
4.  As appropriate, the Trauma and Injury Subcommittee may seek input from other sources with 

pertinent knowledge or experience. 
 
Deliverables:  The Trauma and Injury Subcommittee will complete all phases of its work within 
one year of receiving the tasking.  Primary effort will be priorities for completion within six 
months of receiving the tasking.  Primary effort will be related to Direct Care (MTF) areas of 
review while secondary effort will focus on Purchased Care (TRICARE) review.  The Trauma 
and Injury Subcommittee will, in accordance with its Charter, report to the Assistant Secretary of 
Defense for Health Affairs, who has been delegated the authority to evaluate the independent 
advice and recommendation received from the Trauma and Injury Subcommittee and evaluate, in 
consultation with the USD (P&R), what actions or policy adjustments should be made by DoD in 
response.  Progress updates will be provided at each Board meeting. 
 
Required Support: 
 
1.   The Defense Health Board Support Division will provide any necessary research, analytical, 

administrative, and logistical support for the Trauma and Injury Subcommittee. 
 
2.   Funding for this review is included in the division’s operating budget. 
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APPENDIX H. MEETINGS AND PRESENTATIONS 

April 17, 2018 – Trauma and Injury Subcommittee Teleconference 
   
Members reviewed the tasking, discussed suggested briefers, discussed the timeline and report 
outline. 
  
May 30, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of the issue of low-volume, high-risk surgical procedures within 
the Military Health System (MHS) and reviewed the data for the ten surgical procedures 
identified by the Volume Pledge as low-volume high-risk surgical procedures. 
  
Subject matter experts in attendance included: 
• Dr. Paul Cordts, Deputy Assistant Director, Strategy, Plans, and Functional Integration, J-5, 

Defense Health Agency (DHA) 
• Mr. Steve Hill, Senior Advisor, program analysis and strategic communication support to J-5, 

DHA 
  
June 20-21, 2018 – Trauma and Injury Subcommittee Meeting 
Falls Church, VA 
  
Members received an overview from the Services and DHA on the current state of affairs 
regarding surgical volume and readiness, a briefing on the MHS Modernization study, the 
American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP), 
and the Combat Casualty Care Knowledge, Skills, and Abilities (KSA) Program. 
  
Subject matter experts in attendance included: 
• Col Jeffery Bailey, Director of Surgery, Walter Reed National Military Center, and Professor 

of Surgery, Uniformed Services University 
• CDR David Barrows, Action Officer, Office of the Chief Medical Officer, Bureau of 

Medicine and Surgery 
• Col Michael Charlton, Division Chief, Defense Medical Readiness Training Institute 

(DMRTI) 
• Maj Amanda Davis, Action Officer, Air Force Medical Operations Agency (AFMOA) 
• Dr. Paul Doan, Chief of Specialty Care Support Office, DHA 
• CAPT Christine Dorr, Deputy Assistant Chief for Healthcare Operations, Bureau of 

Medicine and Surgery 
• Lt Col Peter Learn, Chair, DoD NSQIP Steering Panel, and Associate Chair of Surgery for 

Quality and Outcomes, Uniformed Services University 
• Ms. Patti Lederer, Surgical Quality Assurance, Medical Affairs (J-3), Clinical Support 

Division, DHA 
• CAPT Jamie Lindly, Chief, Decision Support Division, DHA 
• CAPT Andrew Plummer, Chief, Advanced Clinical Analytics for Quality Management 

within Healthcare Operations, DHA 
• Mr. Frank Salazar, 3SL Analyst Health System Specialist, MEDCOM 
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• Col James (Jay) Sampson, Chief Surgical Consultant to the Air Force Surgeon General (SG), 
AFMOA 

• LTC Cleve Sylvester, Chief, Surgical Services Service Line (3SL), OTSG/MEDCOM 
• Lt Col Richard Zavadil, Action Officer, AFMOA 

  
June 29, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed sections of the draft report.  There were no briefings on this teleconference. 
  
July 9, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed sections of the draft report.  There were no briefings on this teleconference. 
  
July 18-19, 2018 – Trauma and Injury Subcommittee Teleconferences 
  
Members received an overview of the volume-quality relationship, the Veterans Health 
Administration (VHA) infrastructure model, and the KSA program.   
  
Subject matter experts in attendance included: 
• Col Jeffery Bailey, Director of Surgery, Walter Reed National Military Center, and Professor 

of Surgery, Uniformed Services University 
• CAPT Eric Elster, Chairman, Department of Surgery, University Services University of the 

Health Sciences and Walter Reed National Military Medical Center (WRNMMC) 
• Dr. William Gunnar, National Director of Surgery, VHA 
• Dr. Edward Livingston, Deputy Editor for Clinical Content for the Journal of the American 

Medical Association (JAMA) 
  
Members also reviewed sections of the draft report. 
 
July 30, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed sections of the draft report.  There were no briefings on this teleconference. 
  
August 6, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of low-volume high-risk issue from a civilian systems 
perspective. 
  
Subject matter expert in attendance included: 
• Dr. Donald Berwick, President Emeritus and Senior Fellow, Institute for Healthcare 

Improvement (IHI) 
  
August 14, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed sections of the draft report.  There were no briefings on this teleconference. 
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August 27, 2018 – Defense Health Board Meeting 
San Diego, CA 
  
The Trauma and Injury Subcommittee Chair provided a tasking update to Board members. 
  
August 28-29, 2018 – Trauma and Injury Subcommittee Meeting 
San Diego, CA 
  
Members joined Board members for a site-visit to Strategic Operations, Inc. for observation of 
the pre-deployment Fleet Surgical Team Shipboard Surgical Trauma Training (S2T2).  Members 
then received an overview of the Chief Medical Officer (CMO) perspective and Navy surgeon’s 
perspective on surgical volumes. 
  
Subject matter experts in attendance included: 
• Col Michael Charlton, Division Chief, DMRTI, DHA 
• CAPT Christopher Chisholm, CMO, NMCSD 
• Dr. Mitchell Cohen, Director of Surgery, Denver Health Medical Center, and Professor of 

Surgery, University of Colorado School of Medicine 
• CDR Ian Fowler, Director of Surgical Services, NMCSD 
• Dr. Reginald Franciose, Trauma Surgeon, Vail Health 
• CAPT Richard Green, Director of Professional Education, NMCSD 
• CAPT Tuan Hoang, S2T2 Director for Commander, Surface Forces Pacific 
• Dr. Matthew Pena, Anesthesiologist and Assistant Professor, University of California Davis 

  
September 11, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of the low-volume perspective from the civilian health system.   
  
Subject matter expert in attendance included: 
• Dr. Michael Kanter, Regional Medical Director of Quality & Clinical Analysis for the 

Southern California Permanente Medical Group, Executive Vice President and Chief of 
Quality Officer of the Permanente Federation, Associate Dean of Quality Science in the 
Kaiser Permanente School of Medicine 

 
Members also reviewed sections of the draft report. 
  
September 13-14, 2018 – Trauma and Injury Subcommittee Teleconferences 
  
Members received an overview of the German healthcare system, the Johns Hopkins affiliation 
and application of the Volume Pledge, the Leapfrog Group Volume Standards, the Quadruple 
Aim Performance Plan (QPP), the MHS Strategic Partnership American College of Surgeons and 
the Clinical Readiness Program, the Dartmouth Hitchcock Volume Pledge, the TRICARE health 
plans and the use of MTFs, the DoD Patient Safety Program, and closed with the MHS 
Transparency Initiative.  
  
Subject matter experts in attendance included: 
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• Dr. Matt Austin, Assistant Professor of Anesthesiology and Critical Care Medicine, Johns 
Hopkins University School of Medicine  

• Dr. John Birkmeyer, Chief Clinical Officer, Sound Physicians 
• Ms. Missy Danforth, Vice President of Health Care Ratings, Leapfrog Group 
• CAPT Eric Elster, Chairman, Department of Surgery, USUHS, WRNMMC 
• Dr. James Ficke, Professor of Orthopedic Surgery, Director of the Department of Orthopedic 

Surgery, Johns Hopkins School of Medicine 
• LTC Danielle Holt, Chief of General Surgery, Walter Reed National Military Medical Center 
• Dr. Peggy Knudson, Medical Director, Military Health System Strategic Partnership 

American College of Surgeons 
• Lt Col Peter Learn, Associate Chair of Surgery for Quality and Patient Outcomes, 

Department of Surgery, Uniformed Services University of the Health Sciences 
• COL Kyle Remick, Associate Chair, Trauma in the Department of Surgery, Uniformed 

Services University and Walter Reed National Military Medical Center 
• Dr. Daniel Ross, Chief of the Patient Safety Program, DoD, DHA 
• Col Kai Schlolaut, German Health Liaison Officer, Office of the Assistant Secretary of 

Defense Health Affairs (OASD [HA])  
• CAPT Edward Simmer, Chief Clinical Officer for TRICARE and Health Plans, DHA 
• Dr. Jill Sterling, Chief of the Integrated Clinical Quality Support Branch, Clinical Support 

Division of the DHA 
 
September 21, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of the Volume Pledge from the University of Michigan 
Healthcare System. 
  
Subject matter expert in attendance included: 
• Dr. Justin Dimick, Director, Center for Healthcare Outcomes & Policy, George D. Zuidema 

Professor of Surgery, Chief of the Division of Minimally Invasive Surgery, Associate Chair 
for Strategy & Finance, University of Michigan  

  
September 24, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of the DHA Coding Working Group and MHS coding efforts.   
  
Subject matter experts in attendance included: 
• Dr. Paul Doan, Chief of Specialty Care Support Office, DHA 
• Ms. Michele Gowen, Medical Coding Program Manager, Patient Administration Office, 

Clinical Support Division, DHA 
 
Members also reviewed sections of the draft report. 

 
October 3, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of medical readiness from the Joint Staff Surgeon perspective.   
 



  

Appendix H   87 

Defense Health Board 

Subject matter expert in attendance included: 
• RADM Colin Chinn, Joint Staff Surgeon, Joint Staff 
 
Members also reviewed sections of the draft report. 
 
October 9, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed sections of the draft report.  There were no briefings on this teleconference.  
 
October 15, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members received an overview of medical readiness from the DHA Director.   
 
Subject matter expert in attendance included: 
• VADM Raquel Bono, Director, DHA 
 
Members also reviewed sections of the draft report.   
 
October 16, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed the draft report.  There were no briefings on this teleconference.  
 
October 18, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed the draft report.  There were no briefings on this teleconference.  
 
October 25, 2018 – Trauma and Injury Subcommittee Teleconference 
  
Members reviewed the draft report.  There were no briefings on this teleconference.  
 
October 30, 2018 – Defense Health Board Meeting 
Falls Church, VA 
 
The Trauma and Injury Subcommittee Chair provided a decision brief to Board members.  Board 
members voted to approve the report and its findings and recommendations. 
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APPENDIX I. ACRONYMS 

AAA: Abdominal Aortic Aneurysm  
ABS: American Board of Surgery 
ACGME: Accreditation Council for Graduate Medical Education  
ACS: American College of Surgeons 
ACS-AEI: American College of Surgeons Accredited Educational Institutes 
AFB: Air Force Base 
AFMOA: Air Force Medical Operations Agency 
AHRQ: Agency for Healthcare Research and Quality 
AMSSP: Army Medical Department Medical Skills Sustainment Program 
AMEDD: Army Medical Department 
AOC: Advanced Operations Course 
ASC: Ambulatory Surgery Center  
ASD(HA): Assistant Secretary of Defense for Health Affairs 
ASSET©: Advanced Surgical Skills for Exposure in Trauma  
ATOM: Advanced Trauma Operative Management 
BAMC: Brooke Army Medical Center 
BUMED: Navy Bureau of Medicine and Surgery 
C3: Combat Casualty Care 
CAPE: Cost Assessment and Program Evaluation 
CAS: Carotid Artery Stenting 
CBRN: Chemical, Biological, Radiological, and Nuclear 
CCATT: Critical Care Training, Aeromedical Transport Training 
CICSP: Continuous Improvement on Cardiac Surgery Program  
CPG: Clinical Practice Guidelines 
CPT: Current Procedural Terminology  
CMO: Chief Medical Officer 
CMRP: Comprehensive Medical Readiness Program 
CMS: Centers for Medicare and Medicaid Services 
CO: Commanding Officers 
C-STARS: Center for Sustainment of Trauma and Readiness Skills 
CSA: Combat Support Agency 
CSC: Clinical Steering Communities  
CUSP: Comprehensive Unit-Based Safety Program 
DEROS: Date Estimated Return from Overseas 
DHA: Defense Health Agency 
DHB: Defense Health Board 
DMRTI: Defense Medical Readiness Training Institute 
DoD: Department of Defense 
DoDI: Depart of Defense Instruction 
DoD-REs: Department of Defense Reportable Events 
EHR: Electronic Health Records 
ER: Emergency Room 
ERSA: External Resource Sharing Agreements 
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EWS: Emergency War Surgery 
FBCH: Fort Belvoir Community Hospital  
FRSS: Forward Resuscitative Surgical System 
FTE: Full-Time Equivalent 
FST: Fleet Surgical Team 
FY: Fiscal Year 
GME: Graduate Medical Education  
HA: Health Affairs 
HEDIS: Health Effectiveness Data and Information Set 
HRO: High Reliability Organization  
HROM: High Reliability Organization Operation Model 
ICT: Individual Critical Tasks 
ICU: Intensive Care Unit 
IHI: Institute for Healthcare Improvement  
IOM: Institute of Medicine 
ISS: Injury Severity Score 
IT: Information Technology 
JAMA: Journal of the American of Medical Association 
JCCQAS: Joint Centralized Credentials Quality Assurance System 
JPSR: Joint Patient Safety Report System 
JTETD: Joint Trauma Education Directorate  
JTS: Joint Trauma System 
JTTR: Joint Theater Trauma Registry 
JTTS: Joint Theater Trauma System  
JV: Joint Ventures 
KSA: Knowledge, Skills, and Abilities 
M2: MHS GENISIS and MHS Managements Analysis and Reporting Tool 
MBSAQIP: Bariatric Surgery Accreditation and Quality Improvement Program  
MDG: Medical Group 
MHS: Military Health System  
MILDEP: Military Departments 
Military Services: Army, Navy, and Air Force 
MOC2 : Maintenance of Currency and Competency 
MOS: Military Occupation Specialties  
MOU: Memoranda of Understanding 
MQA: Medical Quality Assurance 
MTF: Military Medical Treatment Facilities 
MRT: Medical Readiness Training 
NAM: National Academies of Medicine 
NCR-MD: National Capital Region-Medical Directorate  
NHRC: Naval Health Research Center 
NMCSD: Naval Medical Center San Diego  
NDAA: National Defense Authorization Act 
NDAA FY 2017: National Defense Authorization Act for Fiscal Year 2017 
NDAA FY 2018: National Defense Authorization Act for Fiscal Year 2018 
NHCP: Naval Hospital Camp Pendleton  
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NIS: Nationwide Inpatient Sample  
NP: Nurse Practitioner  
NPSF: National Patient Safety Foundation 
NSO: National Surgery Office  
NSQIP: National Surgical Quality Improvement Program  
NTDB: National Trauma Data Bank 
OASD(HA): Office of the Assistant Secretary of Defense Health Affairs  
OEF/OIF: Operation Enduring Freedom and Operation Iraqi Freedom  
OIG: Office of Inspector General  
OGC: Office of General Counsel 
OHI: Office of Healthcare Inspections  
OR: Operating Room 
P4I: Partnership for Improvement  
PA: Physician Assistants 
PACFLT: U.S. Navy Pacific Fleet 
PDASD(HA): Principal Deputy Assistant Secretary of Defense for Health Affairs 
PI: Procedural Instruction 
PTSD: Post-Traumatic Stress Disorder 
PSAC: Patient Safety Analysis Center 
PSP: Patient Safety Program  
QPP: Quadruple Aim Performance Plan  
RN: Registered Nurse 
ROFR: Right of First Refusal 
S2T2: Shipboard Surgical Trauma Training  
SAR: Semiannual Report 
SEER: Surveillance, Epidemiology, and End Results 
SCR: Surgical Case Reviewer 
SME: Subject Matter Expert 
SOP: Standard Operating Procedure 
SQUAD: Safety and Quality Uniform Analytics Dashboard  
STP: Shock Trauma Platoon 
TAA: Training Affiliation Agreements 
TeamSTEPPS®: Team Strategies and Tools to Enhance Performance and Patient Safety 
TCCC: Tactical Combat Casualty Care 
THA: Total Hip Arthroplasty 
TIG: Transparency Initiative Group 
TJC: The Joint Commission  
TKA: Total Knee Arthroplasty 
TOR: Terms of Reference 
TQIP: Trauma Quality Improvement Program 
TRICARE: Military Health System purchased care system  
TRISS: Trauma and Injury Severity Score 
TXA: Tranexamic Acid  
UMC: University Medical Center of Southern Nevada 
USD(P&R): Secretary of Defense Personnel and Readiness 
USUHS: Uniformed Services University of the Health Sciences  
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UTC: Unit Training Code 
VA: Department of Veterans Affairs  
VASQIP: Veterans Affairs Surgical Quality Improvement Program  
VHA: Veterans Health Administration 
VISN: Veterans Integrated Services Network  
VTE: Venous Thromboembolism 
WRNMMC: Walter Reed National Military Medical Center
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APPENDIX J. DEFENSE HEALTH BOARD SUPPORT STAFF 

Juliann Althoff, CAPT, MC (FS), USN 
Executive Director and Designated Federal Officer (DFO), Defense Health Board 
 
Amanda Grifka, MA 
Report Lead/Research Analyst, Knowesis Inc. 
 
Lauren Zapf, Ed.D, LPC 
Task Lead/Senior Research Analyst, Knowesis Inc. 
 
Alexandra (Allie) Andrada, MA 
Research Analyst, Knowesis Inc. 
 
Jessica Surface, MPH, MSHS  
Research Analyst, Knowesis Inc. (Until October 2018) 
 
Aileen Mooney, MPH 
Research Analyst, Knowesis Inc. (Beginning October 2018) 
 
Camille Gaviola, MBA 
Deputy Director and Alternate DFO, Defense Health Board 
 
Brian Acker, MHA, FACHE 
Project Manager, Knowesis Inc. 
 
Brigid McCarthy 
Management Analyst, Knowesis Inc. 
 
Theresa Fassig Normil 
Management Analyst, Knowesis Inc. (Beginning July 2018) 
 
Christina Bacon 
Management Analyst, Knowesis Inc. (Until July 2018)
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