
Burnout among Primary Care Providers and Staff: Evaluating
the Association with Practice Adaptive Reserve
and Individual Behaviors
Debora Goetz Goldberg, PhD, MHA, MBA1 , Tulay G. Soylu, PhD, MHA, MBA2,
Panagiota Kitsantas, PhD1, Victoria M. Grady, PhD3, Kurt Elward, MD4, and
Len M. Nichols, Ph.D.5

1Department of Health Administration and Policy, George Mason University, Fairfax, VA, USA; 2Department of Health Services Administration and
Policy, Temple University, Philadelphia, PA, USA; 3School of Business, George Mason University, Fairfax, VA, USA; 4Department of Family Medicine
and Population Health, Virginia Commonwealth University, Richmond, VA, USA; 5Center for Health Policy Research and Ethics, George Mason
University, Fairfax, VA, USA.

BACKGROUND: Workplace burnout among healthcare
professionals is a critical public health concern. Few stud-
ies have examined organizational and individual factors
associated with burnout across healthcare professional
groups.
OBJECTIVE: The purpose of this study was to examine
the association between practice adaptive reserve (PAR)
and individual behavioural response to change and burn-
out among healthcare professionals in primary care.
DESIGN: This cross-sectional study used survey data
from 154 primary care practices participating in the
EvidenceNOW Heart of Virginia Healthcare initiative.
PARTICIPANTS: We analysed data from 1279 healthcare
professionals in Virginia. Our sample included physi-
cians, advanced practice clinicians, clinical support staff
and administrative staff.
MAIN MEASURES: We used the PAR instrument to mea-
sure organizational capacity for change and the Change
Diagnostic Index© (CDI) tomeasure individual behaviour-
al response, which achieved a 76% response rate. Logistic
regression analysiswas used to estimate the effects of PAR
and CDI on burnout.
KEY RESULTS: As organizational capacity for change
increased, burnout in healthcare professionals decreased
by 51% (OR: 0.49; 95% CI, 0.33, 0.73). As healthcare
professionals showed improved response toward change,
burnout decreased by 84% (OR: 0.16; 95%CI, 0.11, 0.23).
Analysis by healthcare professional type revealed a signif-
icant association betweenhigh organizational capacity for
change, positive response to change and low burnout
among administrative staff (OR: 2.92; 95% CI, 1.37,
6.24). Increased hours of work per week was associated
with higher odds of burnout (OR: 1.07; 95% CI, 1.05,
1.10) across healthcare professional groups.
CONCLUSION: As transformation efforts in primary care
continue, it is critical to understand the influence of these
initiatives on healthcare professionals’ well-being. Efforts
to reduce burnout among healthcare professionals are

neededat both a systemandorganizational level. Building
organizational capacity for change, supporting providers
and staff during major change and consideration of indi-
vidual workload may reduce levels of burnout.
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INTRODUCTION

Dramatic changes in the U.S. healthcare system over the past
several decades have affected healthcare professionals’ roles,
responsibilities and work experiences.1 Changes include adop-
tion of electronic health records, new care delivery and pay-
ment models, increased attention to quality measurement and
evidence-based practices and transition of many medical prac-
tices from physician owned to ownership by an integrated
delivery system.2–5 These major transformations intensify
job demands and disrupt the work experience, which may
negatively influence work–life balance, job control and align-
ment of professional and personal values. These shifts, and the
emotional challenges of change and change fatigue, may
contribute to workplace stress and dissatisfaction.6

Healthcare professionals who experience chronic work-
place stress and those less satisfied with their work environ-
ment are more likely to experience burnout.7–9 Burnout is a
syndrome of emotional exhaustion, depersonalization and re-
duced personal accomplishment,10 which occurs from chronic
workplace stress that has not been successfully managed. High
levels of burnout among healthcare professionals can lead to
physical and mental health problems, high turnover and qual-
ity of care issues.11–14 Healthcare professionals at highest risk
are those at the frontline of healthcare delivery with substantial
direct patient care responsibilities,1,15 including those that
work in primary care physician practices.16
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Workplace burnout among all healthcare professionals is a
critical public health concern.17 Previous research on burnout
has mostly focused on physicians and hospital-based nurses;
few studies have evaluated factors associated with burnout
across various types of healthcare professionals in primary
care settings.1 The purpose of this study was to examine the
association between practice adaptive reserve (PAR) and in-
dividual behavioural response to change and burnout among
various types of healthcare professionals in primary care.

METHODS

The Heart of Virginia Healthcare (HVH) collaborative was
part of the Agency for Healthcare Research and Quality’s
(AHRQ) EvidenceNOW initiative between 2015 and 2018.18

The goal of HVH was to support small and medium-sized
primary care practices in Virginia with practice transformation
and implementation of evidence-based cardiovascular care.
Participating in HVH required major changes in practice op-
erations and roles and responsibilities of providers and staff.
This study is a cross-sectional analysis of survey data collected
during the HVH initiative. The conceptual framework for the
study, Figure 1, is adapted from the professional well-being
framework from the National Academy of Medicine1 and
focuses on the relationships between work system factors,
individual factors and burnout. The George Mason University
Institutional Review Board approved this research in 2016 and
methodological updates in 2017.

Data Source

Amember survey was used to measure the practices’ adaptive
reserve, individual behavioural responses to change, number
of hours worked per week and burnout. This survey was
administered online and over mail in 2018, which resulted in
a response rate of 76% and included 1279 physicians and staff
at 154 practices, out of 1677 individuals contacted. Each
individual received $150 compensation upon completion of
the survey. A separate practice survey was completed by the
lead physician or practice manager between 2016 and 2017
that captured information on organizational characteristics.19

Participating practices received $500 compensation for com-
pleting the practice survey. Missing data ranged from 0.3 to
0.9%.

Sample

The sample consisted of 1279 individuals across 154 primary
care practices in Virginia that completed member surveys and
a practice level survey during the HVH initiative. The sample
included 139 (11.0%) physicians; 99 (7.8%) advanced prac-
tice clinicians including nurse practitioners and physician
assistants; 451 (35.6%) clinical support staff such as registered
nurses, licensed practical nurses, and medical assistants and
578 (45.6%) administrative staff consisting of office

managers, receptionists, and billing staff, see Table 1. For data
analysis, we grouped the physicians and advanced practice
clinicians into a group called “providers” (n = 238).

Measures

The measures used in this study include burnout, work system
factors involving adaptive reserve and individual factors
concerning healthcare professionals’ behavioural response to
change; see Appendix A.
Burnout. Burnout was measured by a single item validated
instrument used for the Healthy Workplace Trial20 and the
PhysicianWorklife Study,21 which has been closely aligned to
the emotional exhaustion construct of the Maslach Burnout
Inventory.22 The scale consisted of five possible answers
including (1) “I enjoy my work. I have no symptoms of
burnout”; (2) “Occasionally I am under stress, and I don’t
always have as much energy as I once did, but I don’t feel
burned out”; (3) “I am definitely burning out and have one or
more symptoms of burnout, such as physical and emotional
exhaustion”; (4) “The symptoms of burnout that I’m
experiencing won’t go away. I think about frustrations at work
a lot” and (5) “I feel completely burned out and often wonder
if I can go on practicing. I am at the point where I may need
some changes.” Responses to 3 or higher on the metric were
classified as “burned out.”19

Practice Adaptive Reserve. Practice adaptive reserve (PAR) is
a framework designed to understand primary care physician
practices’ capacity for successful change management.23 A
practice’s adaptive reserve consists of an institutional core,
which includes material and human resources; an organiza-
tional structure that describes management and leadership and
functional processes, such as clinical care and quality im-
provement activities. Adaptive reserve also includes organiza-
tional attributes supportive of change, such as leadership fa-
cilitation, a culture of innovation and learning, and effective
relationships and communication.23 A strong adaptive reserve
is characterized by a positive working environment and team-
work, which has been associated with lower levels of burnout
among physicians and other healthcare professionals.24,25 A
strong team culture and team-based care have also been found
to be associated with less emotional exhaustion,26 an indicator
of less burnout.
We used the PAR questionnaire in this study to measure

practice members’ perceptions of relationship infrastructure,
leadership styles and organizational culture. The scale consists
of 18 questions on communication, teamwork, relationship
trust, practice leadership, work environment and adoption of
innovations and learning systems. The PAR instrument is
based on a 5-point Likert-type scale (levels ranged from
strongly disagree to strongly agree). Example questions in-
clude “People in our practice actively seek new ways to
improve how we do things,” “Practice leadership promotes
an environment that is an enjoyable place to work” and “I have
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many opportunities to grow in my work.” Reliability analysis
for the PAR revealed a Cronbach’s alpha of 0.93. The average
summed responses of these 18 items were used in the analysis.
Higher average scores for the PAR indicate higher capacity for
change in practices. Adaptive reserve was measured for each
practice at the member level.23

Change Diagnostic Index. Individual response to major
changes and work-related stressors is an important

consideration in addressing burnout in primary care. Individ-
ual response to changes in the work environment and work-
place demands, such as role modifications and task complex-
ity, may influence job satisfaction, ambition and commitment
to the organization. In this study, we used the Change Diag-
nostic Index© (CDI) instrument to capture individual behav-
ioural response to change in primary care practices.27,28 The
CDI was designed to study employee reaction to organization-
al or technological change such as an organizational merger or
the adoption of EHRs. The CDI focuses on the nature and
intensity of attitudes, perceptions and behaviours that arise due
to factors associated with a change initiative. Individual reac-
tions can manifest into adverse organization-wide behaviours
that include decreased efficiency, morale or motivation, or
increased conflict, absenteeism and turnover.
The CDI instrument is based on a 5-point Likert-type scale

(levels ranged from strongly agree to strongly disagree) and
consists of 25 questions in seven domains: anxiety, frustration,
delayed development, rejection of the environment, refusal to
participate, withdrawal and global. Individuals in this study
were instructed to respond to the CDI questions based on their
involvement in the HVH initiative, which involved changes in
work processes and functions.
CDI domains are based on a continuum; for example,

individuals might experience more or less anxiety, more or
less frustration, or feel more or less threatened in their current
job environment. One example of a CDI question is “It is
disruptive to me that so many changes are occurring at my
place of employment.” We reverse-coded the items so that
both the CDI and PAR were in the same direction. The
average summed responses of all 25 reverse-coded items were
used in data analyses.

Data Analysis

We used descriptive statistics to analyse sample characteris-
tics. The t test was used to assess significant differences in the

Fig. 1 Study conceptual framework. Adapted from the National Academy of Medicine. Taking action against clinician burnout, A systems
approach to professional well-being. Washington, DC; 2019.

Table 1 Sample Characteristics

n = 1279§, n (%) or mean (SD)

Role at the practice
Providers 238 (18.8)
Clinical support staff † 451 (35.6)
Administrative staff †† 578 (45.6)

Specific role at the practice
Physicians 139 (11.0)
Advanced practice clinicians* 99 (7.8)
Clinical support staff † 451 (35.6)
Administrative staff ††

Receptionists and billing staff 358 (28.3)
Office managers 96 (7.6)
Other 124 (9.8)

Burnout
Yes 249 (19.5)
No 1024 (80.5)

Hours worked per week, mean (SD) 39.9 (8.1)
Practice size
≤ 5 clinicians 715 (61.9)
6–10 271 (23.5)
≥ 11 169 (14.6)

Medically underserved area
No 575 (51.4)
Yes 346 (30.9)
Do not know 197 (17.6)

Practice’s specialty mix
Single specialty 691 (60.2)
Multispecialty 457 (39.8)

*Advanced Practice Clinicians includes nurse practitioners and
physician assistants
†Clinical support staff includes registered nurse, licensed practical
nurse and medical assistants
††Administrative staff includes office managers, receptionists, billing
staff and other
§Note that frequencies do not add to 1279 due to missing data
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average values of PAR and CDI between those who expressed
burnout versus those who did not by type of healthcare pro-
fessional and for the entire sample. Multivariable logistic
regression models were built to estimate the effects (computed
odds ratios and 95% confidence intervals) of PAR and CDI on
the likelihood of burnout for the entire sample and by different
types of healthcare professionals, adjusting for hours worked
per week and practice characteristics. We entered an interac-
tion term between the centered average values of PAR and
CDI in the statistical models to examine whether PAR mod-
erates the relationship between CDI and the likelihood of a
healthcare professional’s report of burnout. For significant
interaction terms, conditional effects were computed at three
values of CDI: 1 SD below the mean, at the mean, and 1 SD
above the mean. The logistic regression models were adjusted
for clustered standard errors at the practice level. Stata soft-
ware version 14 was used in the analyses.

RESULTS

Approximately 20% of healthcare professionals in our study
reported burnout; see Table 1. The average number of hours
worked per week was 40 (SD = 8.1) hours. Most healthcare
professionals (60.2%) worked at practices classified as single
specialty, and one-third were located in a medically under-
served area. The results in Table 2 show the distribution of
burnout among providers, clinical support staff and adminis-
trative staff. Reports of burnout were higher among providers
relative to other healthcare professionals. Specifically, 25.5%
of the providers reported burnout, followed by 18.9% of the
clinical support staff, and 17.5% of the administrative staff.
Overall, there were significant differences (p value < 0.01)

in the average scores for both CDI and PAR between reports
of burnout and no burnout by type of healthcare professional;
see Table 3. Specifically, healthcare professionals who report-
ed no burnout had significantly higher scores of CDI (positive
behavioural response toward change) and worked in practices
with higher scores on PAR (organizational capacity for
change).
The logistic regression model for the entire sample revealed

significant effects of PAR and CDI on burnout; see Table 4.
For every one score increase in average PAR, the adjusted
odds of burnout decreased by a factor of 0.49 (0.33, 0.73). In
other words, as the change capacity of a practice (PAR)
increases, burnout in healthcare professionals decreased sig-
nificantly by 51%. Similarly, as the healthcare professionals
showed improved response toward change as measured by the
CDI, burnout decreased by 84% (OR 0.16; 95% CI, 0.11,
0.23). Our analysis also revealed a significant moderation
effect of PAR on the relationship between CDI and burnout
(OR 1.67; 95%CI, 1.02, 2.74). In order to examine further this
interaction, conditional effects were computed for 1 SD below
the mean, at the mean, and 1 SD above the mean for PAR. Our
findings revealed that at increasing practice adaptability levels,

i.e. higher values of PAR, higher levels of CDI significantly
decreased burnout. Increased hours of work per week, larger
practice size (≥ 11 clinicians) and single specialty were asso-
ciated with higher odds of burnout reports in healthcare
professionals.
When separate logistic regression models were built based

on the type of healthcare professional, we did not find any
significant effects of PAR on burnout among providers or
administrative staff. However, higher levels of PAR signifi-
cantly lowered the odds of burnout reports by 0.21 (0.10, 0.46)
in clinical support staff. Increasing average levels of CDI were
associated with a statistically significant, but small, decrease in
burnout for providers (OR: 0.05; 95% CI, 0.01, 0.19), clinical
support staff (OR: 0.22; 95% CI, 0.12, 0.39) and administra-
tive staff (OR: 0.12; 95% CI, 0.07, 0.24). The moderation
effect of PAR on the relationship of CDI and burnout was
significant for the administrative staff (OR: 2.92; 95% CI,
1.37, 6.24). Furthermore, increasing the number of hours
worked per week significantly increased the likelihood of
burnout across all healthcare professional groups. Single spe-
cialty practice was significantly associated with 3.70 (1.62,
8.45) higher odds of burnout in clinical support staff.

DISCUSSION

This study found that higher levels of adaptive reserve and
positive behavioural response to change among healthcare
professionals are associated with lower burnout. Results also
demonstrate that adaptive reserve has a moderating effect on
the relationship between behavioural response to change and
burnout when healthcare professionals are analysed together.
This indicates that a greater personal ability to respond to
change is associated with lower burnout when the work envi-
ronment is characterized by strong communication systems,
teamwork, leadership support, and other traits of adaptive
reserve. Analysis by healthcare professional type, however,
revealed that this moderating effect was not present among
providers and clinical support staff. Another finding from our
study is that increasing the number of hours worked per week
was significantly related to burnout across healthcare profes-
sional groups.
Our findings, combined with the results from previous

studies, indicate that when primary care practices are equipped
to improve their capacity to adopt and sustain change, and this
can also improve healthcare professionals’ response to change
and lead to reduced reports of burnout. Health system and
practice leaders who wish to increase adaptive reserve should
focus on building positive work environments through inter-
professional teamwork, employee engagement and enhanced
communication.
Team-based care, a component of adaptive reserve, has

been found to improve clinical outcomes and reduce levels
of burnout.29 A leading example of team-based care is the
Primary Care Redesign model from the University of
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Colorado, which includes expanded roles for medical assis-
tants (MAs), team-based documentation and delegation of
tasks such as medication reconciliation and refills. This model
resulted in improvements in quality, access, clinician experi-
ence and reductions in burnout.30Another team-based care
model that focused on expanding roles for nurses and other
staff resulted in improved clinical outcomes, increased reve-
nues and higher physician and staff satisfaction.31

Constructive communication and support among team
members may optimize how individuals respond to stress
and perform work-related tasks. One previous study in prima-
ry care found that redesigning workflows, improving commu-
nication among physicians and staff, and considering physi-
cian input significantly reduced burnout and dissatisfaction,
and improved retention.20 Practice leaders should develop a

communication strategy during major change initiatives and
administer frequent pulse surveys to obtain employee feed-
back. In addition to administering surveys such as those used
in our study, practice leaders should consider holding meet-
ings with employees to communicate information about major
practice changes, gain an overall impression of employee
morale and their concerns and obtain input on the implemen-
tation of the change.
The finding of an association between the number of hours

worked per week and burnout across healthcare professional
types is an important consideration for efforts to improve
workplace wellness. Previous research found that team
staffing levels, patient panel size and the number of hours
worked per week were associated with burnout among physi-
cians.32–34 This highlights the need for practices to accurately

Table 2 Burnout among Physicians, Advanced Practice Clinicians, Clinical Support Staff and Administrative Staff

Healthcare profession Total
(%)

Providers†, n =
238 (%)

Clinical support
staff ††, n = 451 (%)

Administrative staff §, n
= 578 (%)

Burnout*
Yes 25.5 18.9 17.5 19.5
No 74.5 81.1 82.5 80.5

Specific components of burnout*
1. I enjoy my work. I have no symptoms of burnout. 25.5 35.1 34.1 32.9
2. Occasionally I am under stress, and I don’t always have as

much energy as I once did, but I don’t feel burned out.
48.9 46.0 48.4 47.7

3. I am definitely burning out and have one or more
symptoms of burnout, such as physical and emotional
exhaustion.

17.4 12.7 13.7 14.0

4. The symptoms of burnout that I’m experiencing won’t go
away. I think about frustrations at work a lot.

4.3 4.0 2.2 3.2

5. I feel completely burned out and often wonder if I can go
on practicing. I am at the point where I may need some
changes.

3.8 2.2 1.6 2.2

*Burnout was determined by a response of 3, 4 or 5, on the question above
†Providers includes physicians, nurse practitioners and physician assistants
††Clinical support staff includes registered nurses, licensed practical nurses and medical assistants
§Administrative staff includes office managers, receptionists, billing staff and other

Table 3 Differences in Average Change Diagnostic Index© (CDI) and Practice Adaptive Reserve (PAR) by Burnout Status in Healthcare
Professionals

Total Burnout p value*

Mean (SD) Yes, n = 249, mean (SD) No, n = 1024, mean (SD)

Sample
CDI† 4.00 (0.61) 3.45 (0.58) 4.14 (0.54) < 0.001
Practice adaptive reserve 3.76 (0.66) 3.23 (0.71) 3.89 (0.58) < 0.001

Providers††

CDI† 3.98 (0.60) 3.46 (0.56) 4.16 (0.50) < 0.001
Practice adaptive reserve 3.78 (0.56) 3.43 (0.55) 3.92 (0.49) < 0.001

Clinical support staff§

CDI† 3.98 (0.63) 3.44 (0.58) 4.11 (0.57) < 0.001
Practice adaptive reserve 3.73 (0.69) 3.06 (0.72) 3.88 (0.58) < 0.001

Administrative staff│

CDI† 4.03 (0.60) 3.45 (0.58) 4.15 (0.53) < 0.001
Practice adaptive reserve 3.78 (0.65) 3.29 (0.69) 3.87 (0.59) < 0.001

*The p value is based on t test analyses testing for significant differences in CDI and PAR mean scores between burnout and non-burnout for the entire
sample and by type of healthcare professionals
†CDI is the Change Diagnostic Index.©
††Providers includes physicians, nurse practitioners and physician assistants
§Clinical support staff includes registered nurses, licensed practical nurses and medical assistants.
│Administrative staff includes office managers, receptionists, billing staff and other
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assess the complexity of work and the total workload expected
of healthcare professionals. Monitoring is particularly impor-
tant during major change initiatives that affect healthcare
professionals’ job demands, work complexity and resources
to complete job assignments, such as useful and usable
technologies.1

Our finding that adaptive reserve (practice capacity for
change) was only a moderator on the relationship between
behavioural response to change and burnout among adminis-
trative staff is important. This could reflect a decrease in
autonomy35 among providers and clinical staff, in which they
perceive to have limited capacity to shape changes they face in
the workplace, regardless of the organizational systems and
structure. This finding may also indicate that a portion of
burnout for these healthcare professionals is related to moral
distress, which is a misalignment between personal or profes-
sional values and those of the practice or health system.36 Our
study supports the need to understand how changes in the
work environment influence healthcare professionals and their
behavioural response to change. Additional research is needed
to identify personal, organizational and societal interventions
to reduce burnout among providers and other healthcare
professionals.37

This study has several limitations that should be considered.
The use of cross-sectional data in the current study does not
allow for causal inferences. Study data were collected from
physicians, advanced practice clinicians and staff at primary
care practices in Virginia and may not be generalized to other
regions. In addition, practices who volunteered for the HVH
study may exhibit characteristics different from other prac-
tices, which may result in a selection bias. Data were obtained
from a self-report survey, which may produce response bias
based on social desirability, extreme or mid-point response
style, or other response behaviours that may affect

measurement quality. The significant moderation effect of
PAR and CDI on burnout found in this study for the entire
sample and separately for administrative staff may not hold
true for different samples and/or at different times of assess-
ment for these healthcare professionals. This study should be
repeated in a larger and more geographically diverse sample of
health care professionals. Future studies should also evaluate
the association between each PAR domain and burnout among
different healthcare professionals.
As transformation in primary care practices continues, it is

critical to understand the influence of these initiatives on
healthcare professionals’ well-being. Over the past several
decades, there have been considerable changes to working
conditions, organizational climate, job responsibilities and
work demands in primary care. These conditions contribute
to burnout, along with numerous other context-dependent
factors, which underscores the need for multi-pronged strate-
gies at both the system and organizational levels. Our study
provides empirical evidence that supports the need for
policymakers and organizational leaders to consider individual
and organizational factors in developing strategies to reduce
burnout. Initiatives that include strategies to promote interpro-
fessional teamwork and communication among team mem-
bers may reduce stress and foster healthier workplaces. Now,
more than ever, there needs to be major improvements in work
environments to support healthcare professionals in primary
care settings.

Corresponding Author: Debora Goetz Goldberg, PhD, MHA, MBA;
Department of Health Administration and Policy, George Mason
University, Fairfax, VA, USA (e-mail: dgoldbe4@gmu.edu).

Funding This study was funded by the Agency for Healthcare
Research and Quality (AHRQ) under grant number R18HS023913.

Table 4 Adjusted Logistic Regression (Odds Ratios and 95% Confidence Intervals) for Burnout in Healthcare Professionals based on the
Change Diagnostic Index© (CDI) and Practice Adaptive Reserve (PAR)

Entire sample burnout Provider* burnout Clinical support staff† burnout Administrative Staff†† burnout

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

Practice adaptive reserve 0.49 (0.33, 0.73) 0.53 (0.18, 1.57) 0.21 (0.10, 0.46) 1.14 (0.66, 1.99)
CDI§ 0.16 (0.11, 0.23) 0.05 (0.01, 0.19) 0.22 (0.12, 0.39) 0.12 (0.07, 0.24)
Adaptive reserve x CDI† 1.67 (1.02, 2.74) 2.57 (0.33, 19.8) 1.03 (0.54, 1.96) 2.92 (1.37, 6.24)
Hours worked per week 1.07 (1.05, 1.10) 1.09 (1.04, 1.15) 1.06 (1.01, 1.11) 1.06 (1.01, 1.12)
Practice size
≤ 5 clinicians Reference Reference Reference
6–10 clinicians 1.30 (0.75, 2.26) 1.17 (0.56, 5.23) 2.13 (0.81, 5.59) 0.85 (0.41, 1.75)
≥ 11 clinicians 1.87 (1.04, 3.36) 1.58 (0.53, 4.70) 2.97 (0.99, 8.92) 1.24 (0.57, 2.67)

Medically underserved area
No 0.93 (0.53, 1.62) 1.12 (0.29, 4.26) 0.48 (0.21, 1.14) 1.86 (0.75, 4.59)
Yes Reference Reference Reference Reference
Do not know 1.14 (0.57, 2.28) 1.14 (0.27, 4.73) 0.66 (0.21, 2.03) 1.91 (0.76, 4.85)

Practice’s specialty mix
Single specialty 1.84 (1.04, 3.36) 1.35 (0.44, 4.07) 3.70 (1.62, 8.45) 1.18 (0.56, 2.49)
Multispecialty Reference Reference Reference Reference

*Providers include physicians, nurse practitioners and physician assistants
†Clinical support staff includes registered nurses, licensed practical nurses and medical assistants
††Administrative staff includes office managers, receptionists, billing staff and other
§CDI is the Change Diagnostic Index. ©
Findings highlighted in italics were statistically significant at p value ≤ 0.05
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