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BACKGROUND: The patient-centered medical home
(PCMH) model is intended to improve primary care, but
evidence of its effects on provider well-being is mixed.
Investigating the relationships between specific PCMH
components and provider burnout and potential attrition
may help improve the efficacy of the care model.
OBJECTIVE: We analyzed provider attitudes toward spe-
cific components of PCMH in the Veterans Health Admin-
istration (VA) and their relation to emotional exhaustion
(EE)—a central component of burnout—and intent to re-
main in VA primary care.
DESIGN: Logistic regression analysis of a cross-sectional
survey.
SUBJECTS: 116 providers (physicians; nurse practi-
tioners; physician assistants) in 21 practices between
September 2015 and January 2016 in one VA region.
MAIN MEASURES: Outcomes: burnout as measured
with the emotional exhaustion (EE) subscale of the
Maslach Burnout Inventory and intent to remain in VA
primary care for the next 2 years; predictors: difficulties
with components of PCMH, demographic characteristics.
KEY RESULTS: Forty percent of providers reported high
EE (≥ 27 points) and 63% reported an intent to remain in
VA primary care for the next 2 years. Providers reporting
high difficultly with PCMH elements were more likely to
report high EE, for example, coordinating with specialists
(odds ratio [OR] 8.32, 95% confidence interval [CI] 3.58–
19.33), responding to EHR alerts (OR 6.88; 95% CI 1.93–
24.43), and managing unscheduled visits (OR 7.53, 95%
CI 2.01–28.23). Providers who reported high EEwere also
87% less likely to intend to remain in VA primary care.
CONCLUSIONS: To reduce EE and turnover in PCMH,
primary care providers may need additional support and
training to address challenges with specific aspects of the
model.
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INTRODUCTION

Burnout is a widespread psychological syndrome among
healthcare workers in the USA. Twenty-three to 60% of phy-
sicians are burned out from chronic job-related stressors.1

While individual workers experience burnout through emo-
tional exhaustion (EE), depersonalization, and low personal
accomplishment,2 healthcare organizations experience its ef-
fects through lower productivity, increased turnover, lower
quality of care, and worse relationships with patients.3–5 In
addition, this decline in productivity and increase in turnover
could exacerbate already existing shortages in the primary care
workforce.6, 7

The patient-centered medical home (PCMH) model was
developed to improve the delivery of primary care8 and it has
been suggested that the medical home can improve workforce
well-being.9 However, evidence for the effectiveness of the
model on reducing provider burnout is mixed. Several longitu-
dinal analyses of PCMH implementation show that the model
may actually increase provider burnout after 1 to 4 years.10–12 In
contrast, a quasi-experimental analysis reported a 24-month
reduction in the EE component of provider burnout relative to
control clinics without PCMH, suggesting that context is key to
the success of the model.13 An Agency for Healthcare Research
and Quality–fundedmeta-analysis14 reported moderate strength
of evidence that the PCMH care model improves patient satis-
faction and increases preventative care, as well as low strength
of evidence that the model improves staff satisfaction and
reduces emergency department admissions.
The PCMH model in the Veterans Health Administration

(VA) was implemented as Patient Aligned Care Teams
(PACT) in 2010. PACT was intended to increase patient-
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centeredness by improving care elements such as patient con-
tinuity, access, care management, and care coordination
through a variety of structural and process changes, including
team-based care, patient health portals and telephone care,
same-day appointments, nurse care management, and coordi-
nation between specialty and non-specialty care.15 Some re-
search suggests that PCMH transformation in the VA was
associated with more emotional exhaustion in the short term
(1–2 years)16 than in the long term (5–6 years)17 and that some
structural components (such as participatory team decision-
making, team task sharing, and adequate staffing) may be
associated with lower burnout.18–20 Other work, however,
has described a reduction in the EE component of burnout
after more effective implementation of PCMH in the VA.21

Previous qualitative work has also identified short staffing
after VA PCMH implementation as a contributor to provider
burnout.22 Implementation of PCMH in the VA has also been
previously linked to turnover,23 but the impact of individual
PCMH components was not assessed.
This study highlights provider difficulties with a range of

PCMH components and examines the association between those
difficulties and provider EE and intent to remain in VA primary
care for the following 2 years. Our study is the first quantitative
examination of the cross-sectional association between difficul-
ties with particular PCMHcomponents and the EE component of
burnout within the PCMH setting. Specifically, we analyze pro-
vider difficulty with components of the PCMH model. Of note,
only one other study,19 focusing on provider the reliance on their
team to complete tasks, assessed the relationships between spe-
cific elements of PCMH and the emotional exhaustion compo-
nent of burnout as measured by the Maslach Burnout Inventory
(MBI). All other analyses measured EE using a non-MBI
scale,10–12, 18, 20 ormeasuredEE using theMBI but only assessed
the overall relationship between PCMH and EE.13, 16, 17, 21

Understanding whether and how specific difficulties with PCMH
components may impact EE could facilitate development of
interventions or strategies to address these challenges and im-
prove provider EE.

METHODS

Design and Participants

We surveyed a cross-section of all PCMH primary care pro-
viders in all 23 VA-owned and operated primary care practices
(serving over 5000 patients) in one VA administrative region
between 2015 and 2016. This survey was part of a larger
evaluation assessing VA PCMH implementation and has been
described in more detail elsewhere.17

Measures

We assessed provider outcomes of the emotional exhaustion
(EE) component of burnout and intent to remain in practice.
EE was assessed by measuring the frequency of burnout-

related feelings and attitudes using the nine-item EE subscale
of the Maslach Burnout Inventory (never; a few times a year;
every month; a few times a month; every week; a few times a
week; every day). Scores from those nine items were summed,
and three levels of EE24 were created for analysis: none/low
(0–18 points); medium (19–26 points); high (27–54 points).
For multivariate analyses, we created a binary variable indi-
cating high EE vs. medium/low/none. Intent to remain in VA
primary care practice for the next 2 years was assessed using a
five-level ordered response scale (strongly disagree; disagree;
neither disagree nor agree; agree; strongly agree). This item
was dichotomized into strongly agree and agree vs. neither
disagree nor agree, disagree, or strongly disagree.
Predictors of EE and intent to remain included 13 self-

reported measures of challenges with PCMH model compo-
nents. Respondents reported their difficulty level (not applica-
ble; not at all difficult; somewhat difficult; very difficult) with
the following: achieving continuity of care for patient panels;
managing unscheduled visits/same-day patients; achieving
full team staffing (i.e., 3 full-time equivalent [FTE] staff
[RN, LPN/LVN, clerk] to 1 FTE provider [MD, NP, PA] per
team); working in teams that can distribute tasks once staffed;
achieving adequate panel support from health coaches; achiev-
ing adequate panel support from social workers; achieving
adequate panel support from pharmacists; working with an
administrative call center to receive patient phone messages;
completing post-discharge follow-up (in-person or by phone
calls); reviewing and responding to alerts, additional signer
requests and reminders in the electronic health record;
reviewing and answering patient email (secure messages);
achieving access, coordinating, and sharing responsibility
with specialists and subspecialists; identifying and
implementing improvements to day-to-day panel care. These
items were developed based on qualitative interviews with
primary leaders and frontline providers and staff, as well as
documentation and implementation guidance for the VA
PCMH model. Additionally, items were pretested for face
validity with a group of VA primary care providers and staff,
and dichotomized into somewhat or very difficult (SVD) vs.
not at all difficult (NAD) for analysis. Control variables in-
cluded provider type (MD; NP; PA), gender, age,
race/ethnicity, VA tenure, and clinic-level exposure to an
evidence-based quality improvement intervention (EBQI) that
was found to reduce the EE component of burnout.17 Missing
and not applicable values in PCMH model component and
control variables were imputed using information from all
model variables, by multiple imputation with chained equa-
tions. Missing observations for outcome variables (EE and
intent to remain) were not imputed.

ANALYSES

We examined distributions of each variable before beginning
analyses.Multivariate logistic regression models estimated the
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relationship between binary versions of EE or intent to remain
in practice and difficulty with each PCMH model component.
Models controlled for covariates, included sampling weights,
and adjusted for clustering by facility. Additional analyses of
the relationships between control variables and outcomes
(Table S1) and response rates by provider type and site
(Table S2) are presented in the Supplementary Material. Com-
plete results (including non-significant predictors) from
models without imputation (Tables S3 and S4) and from our
full models (Table S5) are also presented in this section.

RESULTS

One hundred and sixteen primary care providers (70 physi-
cians; 30 nurse practitioners; 3 physicians assistants; 310
respondents invited; 37.4% response rate) in 21 (of 23) prac-
tices responded to our survey. Physicians were significantly
less likely (p < 0.0001) to respond (30%) as compared with
nurse practitioners (55%) and physician assistants (75%), but
response rate did not differ by PC clinic. Survey weights were
created and used in our models to account for this difference.
Over 40% of the sample reported high EE, and nearly two-
thirds reported an intent to remain in VA primary care for the
next 2 years. Sample characteristics and frequencies of
provider-reported difficulty with PCMH model components
are reported in Tables 1 and 2, respectively.
In our multivariate models, the odds of EE were significant-

ly higher for respondents reporting medium or high difficulty
with the following components (Table 3; Figs. 1 and 2):
managing unscheduled/same-day patients (odds ratio [OR]
7.53, 95% confidence interval [CI] 2.01–28.23; p = 0.005;
predicted probability [PP] 66.71% SVD vs. 30.76% NAD);
achieving adequate panel support from pharmacists (OR 9.52,
95% CI 2.66–34.03; p = 0.002; PP 78.33% SVD vs. 35.68%
NAD); working with an administrative call center (OR 3.20,
95% CI 1.08–9.50; p = 0.04; PP 54.54% SVD vs. 31.71%
NAD); reviewing and responding to electronic health record
alerts (OR 6.88; 95% CI 1.93–24.43; p = 0.005; PP 65.26%
SVD vs. 29.43% NAD); reviewing and answering patient
email (OR 10.81; 95% CI 3.47–33.65; p < 0.0001; PP
78.22% SVD vs. 35.72% NAD); achieving access, coordinat-
ing, and sharing responsibility with specialists (OR 8.32, 95%
CI 3.58–19.33; p < 0.0001; PP 65.74% SVD vs. 28.49%
NAD); and identifying and implementing improvements to
day-to-day panel care (OR 6.93; 95% CI 1.93–24.89; p =
0.006; PP 72.80% SVD vs. 36.32% NAD).]–>]–>
Respondents were also less likely to report an intent to

remain in VA practice if they reported medium or high diffi-
culty with the following: managing unscheduled/same-day
patients (OR 0.18; 95% CI 0.05–0.65; p = 0.01; PP 38.11%
SVD vs. 73.96% NAD); achieving full team staffing (OR
0.29, 95% CI 0.09–0.92; p = 0.04; PP 46.50% SVD vs.
72.82% NAD; and reviewing and answering patient email

(OR 0.16, 95% CI 0.04–0.67; p = 0.02; PP 28.73% SVD vs.
68.59% NAD).
Finally, providers reporting high EEwere 87% less likely to

report an intention to remain in VA primary care practice for
the next 2 years (OR 0.13, 95% CI 0.05–0.34; p < 0.0001; PP
37.64% SVD vs. 79.91% NAD).

DISCUSSION

This study found that over 40% of VA primary care providers
participating in the patient-centered medical home model in
one regional healthcare network reported high levels of EE,
and over a third did not intend to remain in VA practice for the
next 2 years. In our cross-sectional analysis, primary care
providers were more likely to report EE or a lower intent to
remain in VA practice if they found medium or high difficulty
with managing unscheduled patients, achieving full team
staffing, achieving adequate panel support from pharmacists,
working with an administrative call center, responding to EHR
alerts, answering patient email, coordinating with specialists,
and identifying and implementing improvements for day-to-
day panel care.
Our findings show that administrative work, excessive

overall workload, inadequate care coordination, and poor

Table 1 Characteristics of the Sample (n = 116)

Characteristic n (%)

Provider type
Physician (MD or DO) 70 (68)
Nurse practitioner 30 (29)
Physician assistant 3 (3)

Gender
Male 42 (42)
Female 57 (58)

Age
30–39 years old 13 (14)
40–49 years old 30 (31)
50–59 years old 27 (28)
60+ years old 26 (27)

Race
White 61 (53)
Non-white 55 (47)

Years in VA practice
< 5 years 49 (45)
5–9 years 14 (13)
10–14 years 17 (15)
15+ years 30 (27)

Received evidence-based quality improvement intervention (EBQI)
Yes 56 (48)
No 60 (52)
Emotional exhaustion component of burnout (Maslach Burnout

Inventory-Emotional Exhaustion score)
None/low (0–18) 50 (45)
Medium (19–26) 16 (14)
High (27–54) 46 (41)

Intent to remain in VA primary care for the next 2 years
Strongly disagree 7 (6)
Disagree 7 (6)
Neither disagree nor agree 28 (25)
Agree 47 (42)
Strongly agree 24 (21)

Note: Values are missing for some characteristics; column percentages
were calculated with denominators of only non-missing values for
each characteristic
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staffing are associated with emotional exhaustion. These re-
sults are largely consistent with what has been reported in the
literature. Providers in our sample who reported having diffi-
culty with the administrative tasks of responding to patient
emails or phone messages (via the administrative call center)
were more likely to report EE. Administrative work25, 26 and
electronic health records, especially with poor usability,27, 28

have been consistently linked with lower provider satisfaction

and higher burnout.29, 30 Workload-related difficulties in man-
aging unscheduled patients and day-to-day panel care were
also both linked to higher EE in our sample. In several anal-
yses of PCMH in other settings, excessive workload been
consistently linked to higher provider burnout31–33 and is
partially linked to burnout in one analysis of VA’s PCMH.34

Our results show that difficulties in care coordination between
VA PCMH providers and specialists (both through EHR alerts

Table 2 Provider-Reported Difficulties with PCMH Model Components

PCMH model component Provider-reported difficulty (n [row %])

Total responses
(n)

Not
applicable

Not at all
difficult

Somewhat
difficult

Very
difficult

Achieving continuity of care for patient panels 110 2 (2) 67 (61) 33 (30) 8 (7)
Managing unscheduled visits/same-day patients 111 1 (1) 29 (26) 49 (44) 32 (29)
Achieving full team staffing 111 4 (4) 25 (23) 42 (38) 40 (36)
Working in teams once staffed 111 6 (5) 61 (55) 33 (30) 11 (10)
Achieving adequate panel support from health coaches 110 31 (28) 30 (27) 25 (23) 24 (22)
Achieving adequate panel support from social workers 111 3 (3) 66 (59) 27 (24) 15 (14)
Achieving adequate panel support from pharmacists 111 3 (3) 72 (65) 23 (21) 13 (12)
Working with an administrative call center 111 11 (10) 17 (15) 43 (39) 40 (36)
Completing post-discharge follow-up 111 8 (7) 54 (49) 43 (39) 6 (5)
Reviewing and responding to electronic health record
alerts

111 1 (1) 37 (33) 41 (37) 32 (29)

Reviewing and answering patient email 111 1 (1) 61 (55) 35 (32) 14 (13)
Achieving access, coordinating, and sharing
responsibility with specialists

111 2 (2) 20 (18) 57 (51) 32 (29)

Identifying and implementing improvements to day-to-
day panel care

111 2 (2) 45 (41) 51 (46) 13 (12)

Note: Frequencies of only non-missing values are presented here. PCMH, patient-centered medical home

Table 3 Odds and Predicted Probabilities of Emotional Exhaustion and Intent to Remain by Difficulties with PCMH Model Components

PCMH model component EE (n = 110) Intent to remain (n = 111)

OR (95% CI) OR (95% CI)

Managing unscheduled visits/same-day patients
Not at all difficult Ref. Ref.
Somewhat or very difficult 7.53 (2.01–28.23)* 0.18 (0.05–0.65)*

Achieving full team staffing
Not at all difficult Ref. Ref.
Somewhat or very difficult 3.12 (0.86–11.31) 0.29 (0.09–0.92)*

Achieving adequate panel support from pharmacists
Not at all difficult Ref. Ref.
Somewhat or very difficult 9.52 (2.66–34.03)* 0.34 (0.07–1.66)

Working with an administrative call center
Not at all difficult Ref. Ref.
Somewhat or very difficult 3.20 (1.08–9.50)* 0.64 (0.20–2.03)

Reviewing and responding to electronic health record alerts
Not at all difficult Ref. Ref.
Somewhat or very difficult 6.88 (1.93–24.43)* 0.36 (0.12–1.07)

Reviewing and answering patient email
Not at all difficult Ref. Ref.
Somewhat or very difficult 10.81 (3.47–33.65)* 0.16 (0.04–0.67)*

Achieving access, coordinating, and sharing responsibility with specialists and subspecialists
Not at all difficult Ref. Ref.
Somewhat or very difficult 8.32 (3.58–19.33)* 0.52 (0.21–1.29)

Identifying and implementing improvements to day-to-day panel care
Not at all difficult Ref. Ref.
Somewhat or very difficult 6.93 (1.93–24.89)* 0.26 (0.06–1.14)

Note: Models controlled for provider type, provider gender, provider age, provider race/ethnicity, provider tenure, and facility receipt of EBQI,
included sampling weights and were clustered by facility. Missing values for component difficulty, provider type, provider gender, provider age,
provider race/ethnicity, provider tenure, and facility receipt of EBQI variables were imputed by multiple imputation by chained equations. CI,
confidence interval; EBQI, evidence-based quality improvement intervention; EE, emotional exhaustion component of burnout; OR, odds ratio;
PCMH, patient-centered medical home
*p< 0.05 for very difficult or somewhat difficult vs. not at all difficult
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and traditional means of communication) were associated with
higher EE. In the medical home model, better care coordina-
tion has been associated with lower provider EE.13, 21 Finally,
we show that difficulties in achieving adequate panel support
from pharmacists was also linked to higher EE. Shortages in
staffing have also been consistently linked to burnout in the
VA PCMH model18, 34 and in another setting.31

This work expands on previous studies of the impact
of the PCMH model on workforce experience in that we
are the first to present the relationship between a range
of PCMH components and intent to remain in practice.
In particular, we show relationships between difficulties
with managing unscheduled patients, achieving full team
staffing, and answering patient email with lower intent
to remain. The association between burnout and lower

intent to remain or reduction in clinical hours has been
highlighted in previous non-PCMH settings,5, 35, 36 but
our work is the first to emphasize the relationship be-
tween difficulties with specific PCMH model compo-
nents and intent to remain. Further descriptive and in-
terventional work is needed on the relationship between
EE and intent to remain, with an eye toward potential
remedies (e.g., reductions in clinical hours) to mitigate
turnover when possible.
This analysis had several limitations: (1) the sample

size is relatively small; (2) data were imputed, which
can introduce bias into models, but sensitivity analyses
showed that after imputation, only one additional PCMH
model component was related to each outcome, and one
was no longer related to EE; (3) the data are cross-

Figure 1 Predicted probabilities of emotional exhaustion by difficulties with patient-centered medical home model components. Note: Error
bars represent 95% confidence intervals for predicted probabilities. EE, emotional exhaustion component of burnout; PCMH, patient-centered

medical home.

Figure 2 Predicted probabilities of intent to remain by difficulties with patient-centered medical home model components. Note: Error bars
represent 95% confidence intervals for predicted probabilities. PCMH, patient-centered medical home.
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sectional, and thus, we could not determine the causal
direction of the association; (4) self-reported difficulty
with PCMH model components may represent a general
difficulty with the model overall, but our results suggest
a starting point for future qualitative studies to explore
these difficulties in more depth; (5) several PCMH
model component items are “double-barreled,” which
may have affected validity of these items; (6) this study
may not be generalizable outside of VA, in other VA
regions, or outside of other large, integrated healthcare
systems.
These limitations are balanced by several strengths of this

work. Despite a small sample, we identified a number of PCMH
model components associated with EE and intent to remain. We
also measured burnout using the comprehensive emotional ex-
haustion subscale of the MBI, while many previous studies10–12,
18, 20 used a single-item measure of the outcome. Finally, we
present the first analysis linking EE and PCMH model compo-
nents to intent to remain in a PCMH setting.
Strategies aimed at both the individual and organization-

al level may be needed to prevent and/or alleviate burn-
out.17–19, 29, 34 The VA PCMH model was centrally devel-
oped and implemented in a consistent manner, without
specific provisions for provider input.15 Provider difficul-
ties with specific components of the VA PCMH model may
have been avoided if the model were developed with pro-
vider input. Interventions facilitating provider-involved
quality improvement have consistently decreased burnout,
both inside VA PCMH teams17, 37 and in other settings.38,
39 Healthcare systems with team-based care models such as
PCMH should routinely measure and track provider burn-
out and solicit feedback from providers for improving
PCMH model execut ion. Previous authors have
commented40 and shown21, 41, 42 that PCMH model fidel-
ity, and not just the intervention alone, is crucial to the
model’s success. Incorporating provider input in quality
improvement initiatives for PCMH may prevent EE, and
in turn, potentially reduce provider turnover and associated
costs.
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