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PREFACE 
The VA Evidence Synthesis Program (ESP) was established in 2007 to provide timely and accurate 
syntheses of targeted healthcare topics of importance to clinicians, managers, and policymakers as they 
work to improve the health and healthcare of Veterans. These reports help:  

• Develop clinical policies informed by evidence;
• Implement effective services to improve patient outcomes and to support VA clinical practice

guidelines and performance measures; and
• Set the direction for future research to address gaps in clinical knowledge.

The program comprises three ESP Centers across the US and a Coordinating Center located in 
Portland, Oregon. Center Directors are VA clinicians and recognized leaders in the field of evidence 
synthesis with close ties to the AHRQ Evidence-based Practice Center Program and Cochrane. The 
Coordinating Center was created to manage program operations, ensure methodological consistency 
and quality of products, and interface with stakeholders. To ensure responsiveness to the needs of 
decision-makers, the program is governed by a Steering Committee composed of health system 
leadership and researchers. The program solicits nominations for review topics several times a year 
via the program website.  

Comments on this evidence report are welcome and can be sent to Nicole Floyd, Deputy Director, ESP 
Coordinating Center at Nicole.Floyd@va.gov. 

Recommended citation: Shekelle PG, Begashaw M. What are the Effects of Different Team-Based 
Primary Care Structures on the Quadruple Aim of Care?: A Rapid Review. Los Angeles: Evidence 
Synthesis Program, Health Services Research and Development Service, Office of Research and 
Development, Department of Veterans Affairs. VA ESP Project #05-226; 2021. Available at: 
https://www.hsrd.research.va.gov/publications/esp/reports.cfm.  

This report is based on research conducted by the Evidence Synthesis Program (ESP) Center located at the West 
Los Angeles VA Medical Center, Los Angeles, CA, funded by the Department of Veterans Affairs, Veterans 
Health Administration, Health Services Research and Development. The findings and conclusions in this document 
are those of the author(s) who are responsible for its contents; the findings and conclusions do not necessarily 
represent the views of the Department of Veterans Affairs or the United States government. Therefore, no statement 
in this article should be construed as an official position of the Department of Veterans Affairs. No investigators 
have any affiliations or financial involvement (eg, employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or pending, or royalties) that conflict with material presented 
in the report. 

https://www.hsrd.research.va.gov/publications/esp/TopicNomination.cfm
mailto:Nicole.Floyd@va.gov
https://www.hsrd.research.va.gov/publications/esp/reports.cfm


Team-Based Primary Care Evidence Synthesis Program 

ii 

ACKNOWLEDGMENTS  
This topic was developed in response to a nomination by Idamay Curtis, BA, Karin Nelson, MD, 
MSHS, and Greg Stewart, PhD for the purpose of identifying the structure and function of 
primary care team members to maximize patient and provider outcomes. The scope was further 
developed with input from the topic nominators (ie, Operational Partners), the ESP Coordinating 
Center, the review team, and the technical expert panel (TEP). 

In designing the study questions and methodology at the outset of this report, the ESP consulted 
several technical and content experts. Broad expertise and perspectives were sought. Divergent 
and conflicting opinions are common and perceived as healthy scientific discourse that results in 
a thoughtful, relevant systematic review. Therefore, in the end, study questions, design, 
methodologic approaches, and/or conclusions do not necessarily represent the views of 
individual technical and content experts.  

The authors gratefully acknowledge the following individuals for their contributions to this 
project:  

Operational Partners 

Operational partners are system-level stakeholders who have requested the report to inform 
decision-making. They recommend Technical Expert Panel (TEP) participants; assure VA 
relevance; help develop and approve final project scope and timeframe for completion; provide 
feedback on draft report; and provide consultation on strategies for dissemination of the report to 
field and relevant groups. 

Idamay Curtis, BA 
Co-Director of the Office of Primary Care Analytics Team 
VA Puget Sound Health Care System 
 
Karin Nelson, MD, MSHS 
Director, Primary Care Analytic Team, VHA Office of Primary Care 
Professor of Medicine, University of Washington 
 
Greg Stewart, PhD 
Professor of Management and Entrepreneurship 
University of Iowa, Tippie College of Business 
 
Technical Expert Panel (TEP) 

To ensure robust, scientifically relevant work, the TEP guides topic refinement; provides input 
on key questions and eligibility criteria, advising on substantive issues or possibly overlooked 
areas of research; assures VA relevance; and provides feedback on work in progress. TEP 
members are listed below: 

Lisa Rubenstein, MD, MS 
Professor of Medicine and Public Health, VA Greater Los Angeles and UCLA 
Senior Natural Scientist, RAND 
 



Team-Based Primary Care Evidence Synthesis Program 

iii 

Ann-Marie Rosland, MD, MS 
Associate Professor, Internal Medicine, University of Pittsburgh Department of Medicine 
Research Scientist, VA Center for Health Equity and Promotion, VA Pittsburgh Healthcare 
System  
 
Stephan Fihn, MD, MPH 
Physician and Professor, Division of General Internal Medicine, University of Washington 
 
Sylvia Hysong, PhD 
Associate Professor, Department of Medicine, Baylor College of Medicine 
Lead Research Health Scientist, VA Medical Center, Houston, Texas 
 
Peer Reviewers 

The Coordinating Center sought input from external peer reviewers to review the draft report and 
provide feedback on the objectives, scope, methods used, perception of bias, and omitted 
evidence. Peer reviewers must disclose any relevant financial or non-financial conflicts of 
interest. Because of their unique clinical or content expertise, individuals with potential conflicts 
may be retained. The Coordinating Center and the ESP Center work to balance, manage, or 
mitigate any potential nonfinancial conflicts of interest identified.  

 
  



Team-Based Primary Care Evidence Synthesis Program 

iv 

TABLE OF CONTENTS    
 
ACKNOWLEDGMENTS ........................................................................................................... II 
 
EXECUTIVE SUMMARY .......................................................................................................... 1 
INTRODUCTION......................................................................................................................... 1 
METHODS .................................................................................................................................... 1 
RESULTS ...................................................................................................................................... 2 
DISCUSSION ................................................................................................................................ 5 
 
EVIDENCE REPORT .................................................................................................................. 7 
INTRODUCTION......................................................................................................................... 7 
METHODS .................................................................................................................................... 8 

Topic Development...................................................................................................................... 8 
Search Strategy ............................................................................................................................ 8 
Study Selection ............................................................................................................................ 8 
Data Abstraction .......................................................................................................................... 9 
Quality Assessment...................................................................................................................... 9 
Data Synthesis............................................................................................................................ 10 
Rating the Body of Evidence ..................................................................................................... 10 
Peer Review ............................................................................................................................... 10 

RESULTS .................................................................................................................................... 11 
Literature Flow .......................................................................................................................... 11 
Figure 1. Literature Flow Chart ................................................................................................. 12 
Description of the Evidence ....................................................................................................... 13 
Key Question: What are the effects of different primary care team structures on care? ........... 14 
Hypothesis-testing studies of 2 different primary care team structures ..................................... 14 
Studies of 2 different structures for the same team, measured at different time points ............. 17 
Adding a new team member to an established team .................................................................. 17 
Pre-post or time series studies of going from a defined “no team” structure to a defined “team-
based” structure.......................................................................................................................... 22 

SUMMARY OF FINDINGS/CERTAINTY OF EVIDENCE ................................................ 23 
Limitations ................................................................................................................................. 26 
Publication Bias ......................................................................................................................... 26 
Study Quality ............................................................................................................................. 26 
Heterogeneity ............................................................................................................................. 26 
Applicability of Findings to the VA Population ........................................................................ 26 
Research Gaps/Future Research ................................................................................................ 26 
Conclusions ................................................................................................................................ 27 

REFERENCES ............................................................................................................................ 28 
 
TABLES 

Table 1. Description of the Evidence ......................................................................................... 13 
Table 2. Comparative Studies of Different Team Member Compositions ................................ 16 
Table 3. Comparative Studies of Adding Team Members ........................................................ 20 
Table 4. Certainty of Evidence .................................................................................................. 25 

 



Team-Based Primary Care Evidence Synthesis Program 

v 

APPENDIX A. SEARCH STRATEGIES ................................................................................. 30 
APPENDIX B. PEER REVIEWER COMMENTS AND RESPONSES ............................... 31 
APPENDIX C. CITATIONS FOR EXCLUDED PUBLICATIONS ..................................... 40 
APPENDIX D. RISK OF BIAS TOOL ..................................................................................... 54 



Team-Based Primary Care Evidence Synthesis Program 

6 

ABBREVIATIONS TABLE 
ATBC Advanced Team-Based Care 
HER Electronic health records 
FTE Full-time employee 
GRADE Grading of Recommendations Assessment, Development and Evaluation 
HEDIS Healthcare Effectiveness Data and Information Set 
LPN Licensed practical nurse 
PA Physician assistant 
PACT Patient Aligned Care Team 
PCP Primary care physician 
TBPC Team-based primary care 

 

  



Team-Based Primary Care Evidence Synthesis Program 

7 

EVIDENCE REPORT 
INTRODUCTION 
Team-based primary care has become a predominant model to provide accessible, high-quality 
care, and to meet the quadruple aims of improving patient experience, population health, the 
work life of the health care workforce, and reduce costs. VA re-organized primary care delivery 
via the Patient Aligned Care Teams (PACT). Within the primary care team are smaller units, 
what Bodenheimer and Liang term “the central subunit” of the team,1 which have been called 
teamlets. The smallest composition of the teamlet is the clinician and medical assistant. 
Bodenheimer and Liang proposed the teamlet consist of a clinician and 2 health coaches. Other 
compositions have been proposed. In VA, the teamlet has been defined as a primary care 
provider (either a physician, a physician’s assistant, or a nurse practitioner), a registered nurse 
(RN), a licensed practical nurse (LPN), and a clerk or medical support assistant. Thus, there are 
3.0 full-time equivalent (FTE) staff for each PCP FTE, and each teamlet is expected to provide 
primary care for approximately 1200 Veterans. As VA continually seeks to improve the quality, 
cost, access, and work life of the health care workforce, the question arises whether other 
compositions of the teamlet or the larger team might produce improvements in any of these 
domains. Thus, the Office of Primary Care requested this Rapid Review regarding team 
composition and outcomes. 
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METHODS 
TOPIC DEVELOPMENT 
This topic was developed in response to a nomination by Idamay Curtis, Co-Director of Primary 
Care Analytics Team, Dr. Karin Nelson, Director of the Office of Primary Care Analytics Team, 
and Dr. Greg Stewart, Professor of Management and Entrepreneurship. Key questions were then 
developed with input from the topic nominator, the ESP coordinating center, and the review 
team. 

The initial Key Questions were: 

KQ1: Who should be a member of the care team (which occupations)? 

KQ2: What roles and responsibilities are needed to provide high-quality, accessible primary 
care? 

KQ3: What extended team members are needed (eg, Certified Diabetes Educators, Certified 
Pharmacy Specialists, Social Workers)? 

After discussions with the topic nominator, the Key Questions were refined by the following: 

When VA launched the Patient-Aligned Care Team (PACT) initiative, the team (or teamlet) was 
defined (based on limited data) as: 1) a provider (physician, nurse practitioner); a full-time RN 
care manager; 3) a full-time LPN; 4) a full-time clerk. The question then is: is there a better 
team-based care structure? What roles are needed and how should primary care teams be 
structured? 

This then resulted in the revised Key Question: 

KQ: What are the effects of different primary care team structures on care? 

The review was not registered in PROSPERO because it was not about an eligible 
“intervention”. 

SEARCH STRATEGY 
We conducted broad searches using terms relating to “patient care team” or “team based” or 
“primary health care.” We searched OVID Medline from inception to 5/29/20. See Appendix A 
for complete search strategy.  

STUDY SELECTION 
All title, abstract, and ful-text articles were screened by 1 reviewer, Paul G. Shekelle (PGS). 
Questions about the relevance of an abstract or full-text article were discussed directly with the 
partner. Studies were included at either the abstract or the full-text level if they were hypothesis-
testing studies, modeling studies, or systematic reviews of the following types, in descending 
order of the degree to which it can inform the key question: 
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1) A comparative study of 2 different primary care team structures (randomized or 
observational); 

2) A pre-post or time series study of 2 different structures for the same team – in other 
words at time point zero a team has 1 structure and this is then changed at a later time to a 
different structure; 

3) Hypothesis-testing studies of adding a new team member to an established team – for 
example, like adding a nurse practitioner or a pharmacist to an existing team; 

4) Pre-post or time series studies of going from a “no team” structure to a defined “team-
based” structure; or 

5) Included studies needed to report a triple aim outcome (quality, cost, patient experience) 
or provider-based outcome (such as burnout). 

We did not include studies that were about implementing “team-based care”, which typically 
consists of a pre-implementation “usual care” that is not-team based and/or loosely defined, and 
then a post-implementation assessment of team-based care, with “team-based” being defined by 
principles but not with the associated specifications of how each team is constituted (in terms of 
FTE, etc). 

We did not include studies from the large literature of adding to the team a new member who 
deals only with a specific condition – for example, adding a case manager for patients with HIV. 
We only included such studies of adding a designated new team member if that person had 
responsibilities for at least 2 different health conditions. 

We did not include qualitative studies that examined experiences or beliefs about team-based 
primary care. 

We did not include studies about team-based care in other disciplines (mental health, for 
example). 

“Team” was primarily defined as VA defines a teamlet – a provider, nurse, case manager, clerk, 
etcetera. A secondary definition of “team” was the team writ large, meaning a collection of 
primary care providers, nurses, clerks, etcetera, working within an integrated clinic setting.  

DATA ABSTRACTION 
Data extraction was completed by author PGS. Data abstracted included the study design, 
setting, sample size, team members added or team members studied, outcomes, and data needed 
for the quality assessment/risk of bias tools. 

QUALITY ASSESSMENT 
Randomized trials were assessed for quality/risk of bias using the Cochrane Risk of Bias Tool.2 
Observational studies that were longitudinal and had a control group were assessed using the 
Cochrane Risk of Bias in Observational Studies – interventions (ROBINS-I).3 Cross-sectional 
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and pre-post studies were not assessed for risk of bias with a tool since they are by definition at 
high risk of bias. Modeling studies were not assessed for quality because no standardized tool 
exists for that purpose.  

DATA SYNTHESIS 
We grouped studies into 1 of the 4 categories described above, and within category summarized 
the evidence narratively. 

RATING THE BODY OF EVIDENCE 
We used the criteria of the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) working group.4 GRADE assesses the certainty of the evidence based on 
the assessment of the following domains: risk of bias, imprecision, inconsistency, indirectness, 
and publication bias. This results in categories as follows: 

High: We are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate: We are moderately confident in the effect estimate. The true effect is likely to be close 
to the estimate of the effect, but there is a possibility that it is substantially different. 

Low: Our confidence in the effect estimate is limited. The true effect may be substantially 
different from the estimate of the effect. 

Very low/Insufficient: We have very little confidence in the effect estimate. The true effect is 
likely to be substantially different from the estimate of effect. 

PEER REVIEW 
A draft version of the report was reviewed by technical experts and clinical leadership. Peer 
reviewer comments and responses are included in Appendix B. 
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RESULTS 
LITERATURE FLOW 
We identified 3,464 potentially relevant citations. Inspection of the titles excluded 3,249 as being 
irrelevant, leaving 215 titles that were selected for abstract screening. From these, a total of 129 
abstracts were excluded. Excluded abstracts were categorized as not research (n=27), not about 
specific team member roles in TBPC (n=24), not about TBPC (n=22), qualitative study (n=17), 
no relevant outcomes (n=8), no abstract (n=6), descriptive study (n=1), and study protocol (n=1). 
This left 86 publications for full-text review, of which 72 publications were excluded for the 
following reasons: not about specific team member roles in TBPC (n=32), not about TBPC 
(n=10), adding pharmacists (n=8), no outcome of interest (n=7), qualitative study (n=4), not 
available (n=4), not research (n=2), background (n=1), descriptive (n=1), not primary care (n=1), 
non-systematic review (n=1), and study protocol (n=1). A full list of excluded studies from the 
full-text review is included in Appendix C. A total of 14 publications were identified at full-text 
review as meeting initial inclusion criteria. This included 5 studies that showed comparative 
study of different team structures,5-8 8 studies that added a provider in context of team-based 
care,9-16 and 1 study that assessed outcomes when going from a structure that was not team-based 
to a structure that was.17 See Figure 1 for literature flow. Descriptions of included publications 
are available in Tables 2 and 3. 
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Figure 1. Literature Flow Chart 
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DESCRIPTION OF THE EVIDENCE 
We identified 1 randomized trial.12 Of the 5 studies comparing 2 different team structures, 1 was 
a longitudinal observational study,8 3 were cross-sectional studies,5,6,18 and 1 was a modeling 
study.8 (See Table 1. Description of Evidence). Three studies were in US primary care,6,7,18 1 
study was from England general practices,7 and the remaining study was in Sweden.8 The team 
members studies included physicians and nurses. The outcomes assessed were clinical quality in 
4 studies,8,12,15,16 physician burnout in 1 study,6 and a composite of “high-quality, comprehensive 
care”.8 Of the 7 studies about adding a team member, 2 were systematic reviews,13,14 2 were 
longitudinal studies,12,15 1 was a pre-post study,10 and the last 1 was a modeling study.9 The 5 
non-systematic review studies were all based in the US. Three of the studies were about adding a 
nurse practitioner (or physician assistant),10-12 2 were about adding nurses,13,14 1 was about 
adding a medical scribe or medical assistant,9 and 1 was about adding a care manager.15 
Outcomes assessed clinical quality, costs, access, and panel size (which we included as being 
related to access/costs). All included studies were at high risk of bias in at least 1 domain (see 
Appendix D). 

Table 1. Description of the Evidence 

Author, Year Study Design Location Outcomes Assessed 
Litaker, 200312 RCT General internal medicine at 

Cleveland Clinic in Cleveland, 
Ohio, United States 

Diabetes care, 
hypertension, 
preventative care, 
HRQOL 

Dorr, 200615 Observational 
longitudinal with control  

Intermountain Healthcare in Utah 
and Idaho, United States 

Diabetes control, costs 
for depression care 

Ovhed, 20008 Observational 
longitudinal with control 

2 primary health care centers in 
Blekinge county, South Sweden 

Diabetes care practices 

Stoeckle, 201916 Time series Family medicine clinic in 
Philadelphia, Pennsylvania, 
United States 

Screening for 
depression and falls 

Brown-Johnson, 
201917 

Pre-post Primary care clinic at an 
academic medical center 

Clinic operations, 
wellness and proactive 
care, patient 
engagement and trust 

D’Afflitti, 201810 Pre-post General internal medicine 
practice at Boston Medical 
Center in Boston, Massachusetts 

Access 

Bower, 20035 Observational  
Cross-sectional  

60 primary care practices across 
England 

Clinical quality for 
angina, asthma, 
diabetes 

Bruhl, 20206 Observational  
Cross-sectional  

420 family medicine clinicians 
practicing in 59 Midwestern 
communities in the United States  

Physician burnout 

Crawford, 
201918 

Observational  
Cross-sectional 

849 VHA primary care units 
across the United States 

“Unit performance” – 
Emergency Department 
visits 

Dai, 201911 Cross-sectional survey Family practices across the 
United States 

Panel size 
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Author, Year Study Design Location Outcomes Assessed 
Basu, 20189 Model 643 primary care practices 

across the United States 
Costs 

Meyers, 20187 Model Multiple primary care practices 
across the United States 

N/A 

Shaw, 201313 Systematic review of 
29 studies 

Adult outpatient practices in 
Western Europe and the United 
States 

Clinical quality resource 
use; nursing satisfaction 

Wranik, 201914 Systematic review of 
31 quantitative studies 

Primary care sites in Australia, 
Canada, the United Kingdom, 
and New Zealand 

Clinical process and 
outcomes 

 

KEY QUESTION: WHAT ARE THE EFFECTS OF DIFFERENT PRIMARY 
CARE TEAM STRUCTURES ON CARE? 
Hypothesis-testing studies of 2 different primary care team structures 

We identified 4 hypothesis-testing studies and 1 modeling study comparing different primary 
care team structures (Table 2).  

Three studies assessed primary care in the US. The only study that was empirical and directly 
assessed an outcome of interest was by Bruhl and colleagues.6 In this cross-sectional study of 
420 family medicine clinicians in 59 practices within 1 integrated health system, 217 (52%) 
responded to a survey containing a single item of the emotional exhaustion domain of physician 
burnout. Responding clinicians were working about 0.9 FTE and on teams consisting of on 
average 5 clinicians. Each clinician was responsible for a panel of about 1000 patients. In a 
multivariate linear mixed model regression analysis, an increasing proportion of physician FTE 
on the team (calculated by taking the physician FTE and dividing by the total care team clinician 
FTE) was associated with a modest reduction in burnout (that is, less burnout) – in the context of 
85% of respondents indicating they were at high risk of burnout. As this study is cross-sectional 
in design the temporal relationship of this association cannot be discerned. The low response rate 
is another limitation of this study in drawing conclusions.  

A second study assessed different team structures in US primary care, but via a model. The 
model estimated the staffing needed to provide “high-quality, comprehensive care” (not 
otherwise explicitly defined) for 4 exemplar patient populations: the index model, a model of a 
practice with a high proportion of geriatric patients, a model of a practice with a high proportion 
of patients with social needs, and a rural population model. Each of the first 3 models started 
with the goal of providing care to 10,000 patients, and then modeled how many providers and the 
skill mix that would be needed to provide high-quality care. The rural model assumed care for 
5000 patients. The index model had 6.0 FTE MD providers and 2.0 FTE NP/PA providers, and 
required 3.6 FTE of supporting team members for each clinician, whereas this rose to 4.0 FTE 
for the high geriatric and high social needs models. The types of supporting FTE varied for each 
population. For example, the high geriatric model had more clinicians, more RNs, more social 
workers, and more dedicated care coordination FTE than the index model. The high social needs 
model had fewer physician providers and more NP/PA providers, more social workers, and a 1.0 
FTE substance abuse counselor, in addition to community health workers. Strengths of this study 
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are that it gives specific estimates for a broad array of skillsets needed for a primary care team, 
and it does so for different types of patient populations. Limitations are that it is a model, and 
what the model is optimizing – high-quality comprehensive care – is not defined in detail.  

The remaining 2 studies assessed primary care team structures in England and Sweden. The 
Swedish study compared diabetes outcomes at 2 primary health care centers.8 In 1 center, local 
guidelines were implemented an independent role for nurses, who saw diabetic patients 
independently 3 times per year. The comparison clinic had a traditional Swedish arrangement 
where nurses were assistants to the physicians and did not work independently. In addition, no 
local guidelines were implemented. Over 1 year there were fewer physician visits and many 
more nursing visits at the clinic with independent nurses, and much more secondary prevention 
and testing of intermediate outcomes (HbA1c, lipids, retinal exams, etc) as well as more patient 
knowledge and self-efficacy. In the English study, 42 general practices were assessed for skill 
mix (ratio of doctors to nurses), team climate, and performance measures for several chronic 
diseases. In a multivariable model, skill mix was not a significant predictor variable for quality 
of chronic disease care.5 

Lastly, Crawford and colleagues18 used data about team composition to assess the association of 
multiple team membership on patient Emergency Department use. Using national VA data on 
849 primary care units (in hospitals and clinics) and a VA team membership report, they 
determined whether staff had single or multiple team membership, and how many teams a staff 
person participated in. They then used this as a predictor variable in a multivariable model that 
adjusted for patient care complexity, rural/urban location, average team size, and staff-to-
provider ratio, assessing the association with Emergency Department visits by primary care unit 
patients. The analysis found a statistically significant association between an increasing number 
of team memberships and Emergency Department visits. This association was most pronounced 
for patients with the highest health needs (higher care complexity). The authors conclude that 
there is an association between multiple team memberships and worse unit performance (as 
measured by increasing Emergency Department use), but acknowledge that their cross-sectional 
study design cannot support conclusions about causation. 
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Table 2. Comparative Studies of Different Team Member Compositions 

Author, 
Year 

Study 
Design 

Setting Team Members 
Studied 

Outcomes Results 

Bruhl, 
2020 6 

Observational  
Cross-
sectional  

420 family 
medicine 
clinicians 
practicing in 
59 
Midwestern 
communities  

Proportion of physician 
FTE on a team 

Physician 
burnout 

Increasing 
physician FTE on 
a team was 
associated with 
modest 
reductions in 
physician 
burnout in a 
setting of high 
risk for burnout 

Meyers, 
2018 7 

Model Multiple US 
primary care 
sites 

MD/DDs 
NPs/PAs 
RN 
LPN/LVN 
MA 

High-quality 
comprehensive 
care 

Detailed 
specifications for 
skill sets and 
FTE to deliver 
high quality care 
under 4 different 
patient 
population 
scenarios 

Bower, 
2003 5 

Observational  
Cross-
sectional  

60 English 
general 
practices 

Skill mix based on team 
composition: 
Ratio of doctors: nurses 
Ratio of doctors: non-
medical clinical staff 
Ratio of clinical: 
administrative staff 

Clinical quality 
for angina, 
asthma, 
diabetes 

Ratio of 
physicians to 
nurses not 
associated with 
changes in 
chronic care 
quality 

Ovhed, 
2000 8 

Observational 
longitudinal 
with control 
 
N=394 

2 Swedish 
primary health 
care centers 

Greater independent 
role for nurses in 
diabetes management  

Diabetes care 
practices 

Independence for 
nurses was 
associated with 
more secondary 
prevention and 
intermediate 
outcomes in 
patients with DM 

Crawford, 
2019 18 

Observational  
Cross-
sectional 

849 Veterans 
Health 
Administration 
primary care 
units  

All team members, and 
the degree to which 
they were members of 
a single team or of 
multiple teams 

Emergency 
Department 
visits 

Units where staff 
are members of 
multiple teams 
had statistically 
significantly 
greater patient 
use of the 
Emergency 
Department, 
particularly for 
patients with 
greater health 
needs 
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Studies of 2 different structures for the same team, measured at different time 
points 

We did not identify any studies of this type. 

Adding a new team member to an established team 

We identified 8 hypothesis-testing studies that assessed adding team members to an established 
primary care team: 5 empirical studies, 1 modeling study, and 2 systematic reviews (Table 3). 

The only randomized trial we identified came from the Cleveland Clinic, and it compared 
traditional physician-only chronic disease management with “a more collaborative, team-based 
approach”, the key ingredient of which was adding a Nurse Practitioner trained in chronic care 
management. Additional intervention features included greater use of telephonic management 
and standardized forms to facilitate documentation of preventive care delivery.12 Patients with 
diabetes and hypertension were randomized (N=157) to 1 or the other and followed for 12 
months. The mean age of subjects was about 61 years, more than half of patients were African 
American, and nearly 59% were female. Baseline A1c for patients with diabetes was 8.5, and 9% 
of patients met blood pressure target goals. A number of prevention measures and monitoring 
measures were performed more frequently in the intervention group (such as receipt of influenza 
vaccination by 78% vs 47%, p <0.001, foot exam in 100% vs 36%, etc) and as well as much 
more documentation of diabetic teaching. There were greater declines in A1c level in the 
intervention group (-0.63 vs -0.15, p=0.02) and increases in HDL (3.0 vs 0.4, p=0.02). There 
were no differences between groups in a number of other measures, including most HRQOL 
measures, an eye exam by an ophthalmologist, total cholesterol, and control of blood pressure. 
Personnel costs were greater in the intervention group. In a post-hoc analysis, after 
discontinuation of the trial and the return of patients to the “usual care” form of chronic disease 
management, A1c values climbed in the former intervention patients, and by 12 months there 
was no longer any difference between such patients and the control patients.  

A study from Intermountain Healthcare also described their changes to deal with chronic disease 
care management.15 This included a reliance on the electronic health record to support 
information system needs and local evidence-based guidelines, but also the addition of a 
generalist care manager (ie, not restricted to a single disease). Each of the 7 primary care clinics 
had a dedicated care manager, who saw patients by referral from the primary care provider. The 
3 most common reasons for referral to the care manager were diabetes, mental health, and 
social/organizational needs. Compared to patients that did not receive care management, those 
with care management (N=2,356) had a greater decrease in HbA1c (a reduction of 0.55% vs 
0.18%, statistical testing not performed), increased primary care productivity (an increase of 8% 
vs 5.5%, statistical testing not performed), and decreased cost of care for patients with 
depression (8% decrease vs 19% increase, statistical testing not performed).  

In a pre-post study from general internal medicine practice at Boston Medical Center, the “NP-
Anchor” model of primary care was implemented.10 Prior to this, 8 clinic NPs functioned as 
independent primary care providers with their own patient panels. Due to high rates of job 
dissatisfaction, job stress, and burnout, after a successful pilot study the clinic staffing was re-
configured such that 1 NP worked with 3-4 physicians (not all of whom were full time; the ratio 
of FTE was 1.0 NP to 1.5 physician) to co-manage patients. NPs no longer had their own patient 
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panels. The target panel size for physicians was 1350; this did not change in the new 
configuration. NPs saw patients 6 half-days a week, and 2 additional half-days were devoted to 
chronic care management via telephone calls, test results follow-up, care coordination with 
specialists, and the like. Following implementation, the average time to the third next available 
appointment decreased nearly 20 days, from 26.2 days to 6.6 days (statistical testing not done). 
This was judged to be due to the NP adding capacity to the care team.  

A cross-sectional survey of registrants for the American Board of Family Medicine Certification 
Examination (N=27,836; 100% response rate for the main survey, but only 42.5% or about 
11,800 answered the panel size question), panel size was statistically significantly higher for 
practices that had an NP or a PA (or both), being 410 patients greater in practices with a PA, 259 
greater in practices with an NP, and 245 greater in practices with both an NP and a PA.11 
Overall, panel sizes were between 1900 and 2500 patients, depending on the size of the practice 
(solo practice to large practices, with smaller panels sizes the larger the practice). The low 
response rate to the primary outcome measure and the cross-sectional study design are both 
limitations of this study, 

One study modeled the financial effect of adding a medical scribe or of having medical assistants 
complete the history, documentation, counseling, and order entry.9 The latter has been called the 
advanced team-based care (ATBC) strategy. The context was a fee-for-service primary care 
practice. The tradeoff was less physician time spent doing documentation, counseling, etcetera, 
which then opened up more time to see additional revenue-generating patients. In order to break 
even, use of the medical scribe would need to save 3.5 minutes per encounter, thus adding 317 
visit slots per year, whereas the ATBC strategy would require saving 7.4 minutes per encounter, 
to enable the addition of 720 extra visit slots per year.  

Although not technically a study of adding a team member, we include here a time-series study 
of re-defining the responsibilities of a medical assistant, to deal with screening.16 We judged that 
conceptually this addition of a skillset is closer to adding a team member than it is to any of our 
other categories. In this study, from the Thomas Jefferson family medicine clinic, medical 
assistants were trained and given responsibility for screening patients for depression and for falls. 
Over a span of 22 months, prior to implementing this change the screening rate for these 
conditions was essentially zero for depression, and 20% or less for falls. Immediately after 
implementation, the screening rate for depression increased to 30%, and continued to increase to 
60% over the next 6 months. For falls, the screening rate jumped from about 23% to 45%, and 
then continued to increase over the next 6 months to 75%. Although no statistical testing was 
done, and there is no concurrent control group, the dramatic rises in screening temporally 
associated with implementation of medical assistant screening is strong evidence of a causal 
relationship. 

Lastly, there were 2 systematic reviews with data relevant to this question. The first is a VA 
Evidence Synthesis Project report by the Durham VA, who assessed the evidence for nurse-
managed protocols in outpatient management of adults with chronic conditions.13 Although not 
required to be part of team-based care, this review was nevertheless considered to be relevant for 
examining the potential use of nurses in team-based care to manage chronic conditions. The 
review searched computerized databases from 1980 through December 2012 and identified 29 
unique studies, 26 of which were RCTs, and all of which compared the nurse-managed protocol 
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to usual care. Most studies were about patients with elevated cardiovascular risk. Only 1 study 
described interactions of the nurse with the team physician, which would be a sine qua non for 
team-based care. Thus the assumption that most of what is being assessed is not in the context of 
team-based care. All 29 studies required the nurse to have autonomy to titrate medications. 
Twenty studies reported that the nurse was allowed to independently initiate a new medication. 
Meta-analysis of studies (anywhere from 5 to 12 depending on outcome) showed low- to 
moderate-certainty evidence that nurse-managed protocols compared to usual care resulted in 
improvements in measures such as A1c, blood pressure, total and LDL cholesterol, as well as 
outcomes like total hospitalizations, heart failure hospitalizations, and even mortality.  

The other systematic review assessed the associations of interprofessional primary care team 
characteristics on use of health services and patient outcomes.14 The review was published in 
2019, but the end date of the computerized database search was not included in the article. 
Thirty-one quantitative studies were included in the narrative synthesis (along with 38 qualitative 
studies and 8 mixed-methods studies). The authors’ synthesis states that “the addition of specific 
professions to teams was generally positively associated with care processes”, and goes on to 
state that “for example, the addition of nurses or the expansion of their role improved care 
coordination”, but only cited references, and not abstracted data, is given in support of this 
statement. Reference mining the cited studies in this review yielded 34 articles that were 
examined, but none of these met the inclusion criteria for this review; thus, we refrain from 
accepting at face value the conclusion of this review. 
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Table 3. Comparative Studies of Adding Team Members 

Author, 
Year 

Study Design Setting Team Members 
Added 

Outcomes Results 

Basu, 2018 9 Model US internal medicine 
and family practices 
seeing fee-for-service 
patients 

1) Medical scribe 
2) Medical 
assistants 

Costs In order to be cost-neutral, use of the 
medical scribe would need to save 3.5 
minutes per visit, enabling the physician to 
see an additional 317 visits per year; the 
corresponding numbers for the medical 
assistant strategy is a saving of 7.4 minutes 
per visit with an increase of 720 visits per 
year 

D’Afflitti, 
2018 10 

Pre-post General internal 
medicine practice at 
Boston Medical Center 

NP-physician care 
team 

Access Decrease in average time to third next 
available appointment from 26.2 to 6.6 days 
(statistical testing not done) 

Dai, 2019 11 Cross-sectional 
survey 
N=11,800 

US family practices NP/PA Panel size Panel size is 245 to 410 patients higher in 
practices that have an NP or PA or both 

Dorr, 2006 15 Observational 
longitudinal with 
control  
 
N=2,356 treated 
by care 
manager team 

Intermountain 
Healthcare  

Chronic care 
manager added to 
PC team 

Diabetes 
control, costs for 
depression care 

Compared to patients treated without care 
management, intervention patients had 
greater decreases in A1c (-0.55% vs -
0.18%), lower costs for depression (85 
decrease vs 19% increase), and increased 
primary care productivity (8% vs 5.5%) 
Statistical testing not performed. 

Litaker, 2003 
12 

RCT 
 
N=157 

General internal 
medicine at Cleveland 
Clinic 

NP trained in 
chronic disease 
management added 
to physician team, 
vs physician-only 
care 

Diabetes care, 
hypertension, 
preventative 
care, HRQOL 

Compared to physician only care, patients 
treated in the teams with the NP had 
greater decreases in A1c (0.63 vs 0.15) but 
no better control of blood pressure. 
Personnel costs were greater in the NP 
group. 

Stoeckle, 
2019 16 

Time series 
N = 12,462 

Family medicine clinic at 
Thomas Jefferson 

Medical assistants 
who were already 
team members were 
trained to provide 
screening 

Screening for 
depression and 
falls 

Dramatic increases in screening coincident 
with implementation, from 0% to 64% for 
depression and from 23% to 75% for falls 
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Author, 
Year 

Study Design Setting Team Members 
Added 

Outcomes Results 

Shaw, 2013 
13 

Systematic 
review of 29 
studies, search 
ended in 2012 

Adult outpatient practice Nurse, although not 
required to be team-
based 

Clinical quality 
resource use; 
nursing 
satisfaction 

Compared to usual care, nurse-managed 
protocols resulted in numerous 
improvements in intermediate outcomes 
such as A1c control, blood pressure, and 
lipids, as well as reductions in 
hospitalization and mortality. 

Wranik, 2019 
14 

Systematic 
review of 31 
quantitative 
studies 

Primary care in Western 
publicly-funded health 
care systems focusing 
on general care, 
diabetes, asthma, 
ischemic heart disease, 
hypertension, and multi-
morbidity care 

Nurses, 
pharmacists, non-
clinical staff 

Clinical process 
and outcomes 

“The addition of specific professions to 
teams was generally positively associated 
with care processes”  
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Pre-post or time series studies of going from a defined “no team” structure to a 
defined “team-based” structure 

We identified 1 hypothesis-testing study in this category.17 This was a description of how 
Stanford developed and implemented a new model of primary care in 1 of their clinics. The 
authors describe a careful process that included site visits to other systems noted for high-
performing primary care practices, input from patient stakeholders, re-design of the physical 
space, implementation and evaluation of the new model of care, and more. The new care model 
had care teams composed of a physician and an advanced practice provider along with 4 medical 
assistants. Three of these teams were grouped together to care for 10,000 patients, and each of 
these larger care teams had access to additional onsite expertise, including a clinical pharmacist, 
dietician, behavioral health specialist, nurse, and physical therapist. In the pilot clinic where this 
was implemented, the authors reports there were “positive trends” over time, including an 
increase in the Press-Ganey likelihood-to-recommend proportion from 81.0% to 83.6%, a 
HEDIS composite measure from 65.8% to 72.3%, and a measure of provider well-being 
increased from 49 to 64.7. However, no sample sizes or other data are provided to support these 
numbers, there is no statistical testing to be able to assess whether the 2 numbers are in fact 
statistically different, and there is no non-intervention control group to assess whether these 
changes are more or less than temporal trends in satisfaction, HEDIS scores, or provider well-
being. 
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SUMMARY OF FINDINGS/CERTAINTY OF EVIDENCE 
The evidence on what matters in terms of composition of the teamlet is very sparse, consisting of 
a few hypothesis-testing studies that address only partial aspects of the question, and modeling 
studies. The most robust evidence is that adding a dedicated chronic care manager can improve 
some outcomes for some patients – although in the prior ESP review of nurse-managed protocols 
study the nurse charged with doing this required prescribing authority, which is not something 
VA teamlet RNs currently have. We rated this as moderate-certainty evidence based on 1 RCT 
that found better outcomes for patients with diabetes but no difference in hypertension outcomes 
and 1 longitudinal study with a control group that found better outcomes for diabetes and 
depression care, and augmented this with the results of the 1 high-quality ESP review on nurse-
managed protocols (which assessed effects on care for a number of conditions, such as diabetes, 
lipid control, and hypertension). Our rating of moderate certainty of evidence is supported as 
follows: there are 3 studies relevant to this question, 1 RCT, 1 observational study with a 
concurrent control group, and 1 ESP systematic review on a related topic. The RCT was judged 
as being at unknown risk of bias on 2 important domains, and thus for the domain of “study 
limitations” this body of evidence was rated as having a serious limitation. Both of the 2 original 
research studies reached similar (favorable) conclusions regarding the addition of a dedicated 
chronic care manager, and thus we judged the domain of inconsistency as having no serious 
inconsistency. We did not judge either study as having a serious limitation in the directness of 
the evidence, as they measured well-accepted outcomes for chronic conditions and were (by 
definition) interventions that added a chronic care manager to an existing team structure. We also 
did not judge these studies as having a serious limitation with respect to imprecision, not because 
we believed that the added benefit of the chronic care manager was precisely estimated and 
similar in both studies, but rather that the reported benefit in the studies exceeded commonly 
used thresholds for other interventions being deemed worth doing (such as the approximately 0.5 
point decrease in HgbA1c, an effect size commonly seen with addition of certain drugs). Thus, 
both studies exceeded the “decision threshold”, and were sufficiently precise to conclude that the 
intervention was “worth doing”. The column headed “Other Factors” is where we considered the 
existing ESP review on nurse-managed protocols, which concluded that there was moderate-
certainty evidence that their use resulted in beneficial outcomes for a host of chronic conditions. 
The synthesis of all these factors led us to conclude that the certainty of evidence is moderate for 
adding a dedicated chronic care manager to an existing primary care team. Similar reasoning led 
us to conclude that there is low-certainty evidence, based on a single study each, that adding NPs 
as co-managers to a physician teamlet increases access (as measured by the 3rd next available 
appointment), that re-training medical assistants to perform screening increases screening rates, 
and that differing patient populations will require differing mixes of team skill FTE in order to 
deliver high-quality care. See Table 4 for details. We did not include as “findings” or rate for 
certainty of evidence conclusions based on results of single studies that were cross-sectional or 
pre-post in design. Thus only 6 studies contribute evidence to “findings”. 

Not included as evidence per se, but relevant to these findings, are the results of in-depth case 
studies of 30 primary care practices viewed as innovators in team-based care, as part of the 
LEAP (Learning from Effective Ambulatory Practices) program from the Robert Wood Johnson 
Foundation.19 Key findings of these case studies are that practices have expanded the role of 
existing staff (as seen in the medical assistants-trained-to-screen study and the Swedish study 
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expanding the role of RNs), and added new personnel (such as the chronic care manager studies) 
to provide capacity and skills needed to provide care consistent with the patient-centered medical 
home model. For the care of complex patients most teams have behavioral health specialists, RN 
care managers, and pharmacists (also noted in the modeling study described above). 
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Table 4. Certainty of Evidence 

Intervention or Outcome Number of 
studies 

Study 
limitations 

Consistency Directness  Precision Other factors Overall Certainty 
of Evidence 

Adding NP or other dedicated 
chronic care manager 
improving outcomes of some 
chronic conditions (most 
notably diabetes, but not 
hypertension) 

3 Serious No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Moderate certainty 
evidence that nurse-
managed protocols result in 
improvements in multiple 
outcomes for patients with 
chronic conditions 

Moderate 

Adding NPs as co-
management providers 
increases access 

1 Very serious N/A No serious 
indirectness 

No serious 
imprecision 

None Low 

Retraining medical assistants 
to screen patients for certain 
conditions can increase the 
proportion of patients screened 

1 No serious 
limitation 

N/A No serious 
indirectness 

No serious 
imprecision 

None Low 

3.6 to 4.0 FTE of supporting 
team members are needed for 
each 1.0 FTE of physician to 
deliver high-quality 
comprehensive care; different 
mixes of skillsets and staffing 
needed for differing patient 
populations 

1 Serious 
limitations 

N/A No serious 
indirectness 

No serious 
imprecision 

Modeling study 
(Limitation: modeling study) 

Low 
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LIMITATIONS 
Publication Bias 

The primary limitation to this review is the paucity of hypothesis-testing studies on the subject. 
Only 5 studies had a longitudinal component to their data collection. Cross-sectional studies such 
as those identified in this review have only a very limited ability to support causal conclusions. A 
second limitation is the possibility of publication bias. Certainly there must have been more 
implementations and potentially evaluations of differing team compositions than the published 
studies we identified. How this publication bias might influence our conclusions is unknown.  

Study Quality 

As noted, study quality is a major concern for this topic. While some of the studies used a 
longitudinal design and might be able to support causal relationships, most did not.  

Heterogeneity 

Heterogeneity is a major concern for this topic. Studies’ interventions most often included 
multiple components, and these were all idiosyncratic—no study tested the same intervention, in 
all its components, as any other study. We attempted to group study interventions into categories 
of interventions that shared some similarities, but nevertheless within each category there is still 
substantial heterogeneity in interventions.  

Applicability of Findings to the VA Population 

We found only 1 study in a VA population, and it was about single versus multiple team 
membership roles, and not about specific team members. We can only speculate as to the 
applicability of the remaining findings to VA populations. At least 1 of the interventions – nurse-
managed protocols that require prescribing authority – is not currently available within VA. 

RESEARCH GAPS/FUTURE RESEARCH 
VA would seem to be ideally placed to provide experimental evidence about how teamlet and 
team structures can be optimized. Almost every VA of sufficient size organizes their teamlets 
into larger units (like Red, Blue, or Yellow teams). This would then allow for controlled 
comparisons of differing team and teamlet structures, with other contextual features being 
internally controlled (like senior leadership, incentives, and the EHR). For example, any of the 
recommended team staffing levels in the model of Meyers for either their “high geriatric” or 
their “high social needs” models could be implemented in 1 larger team (Red, Green, Blue) 
while the others serve as control. Teamlet structure could be varied (for example, 1 RN for every 
2 physician providers) or team structures could be varied (for example, adding the 1.0 substance 
abuse counselor). Data collection could come directly from the EHR. Detailed information 
would need to be collected about patients’ chronic conditions and social needs as the model by 
Meyers consider these important variables when determining optimal team composition. An 
agreed-upon metric for evaluating performance – presumably based on the triple aim – would 
facilitate comparisons of results across studies. 
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CONCLUSIONS 
The evidence for an optimal teamlet or team structure is very sparse. Other than adding a 
dedicated chronic care manager, there is no evidence above low certainty that any team structure 
is optimal. Complex patients almost certainly benefit from additional skills (beyond the basic 
teamlet of provider, medical assistant, and nurse) in the team writ large (such as pharmacist, 
chronic care manager, etc).  
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