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1.0 INTRODUCTION

The World Health Organization defined burnout as a syndrome resulting from chronic
workplace stressors which have not been managed.! Over the last two decades, researchers
have found that burnout is prevalent among clinicians and negatively impacts quality of care
and patient outcomes within the acute care setting.23 In a recent study, 44% of cardiologists
and 50% of neurologist experience burnout.# The high prevalence of burnout is concerning
because burnt-out clinicians are more likely to report job stress and dissatisfaction, fatigue,
and irritability.5® Furthermore, clinician burnout negatively affects patients as it is related
with urinary tract and surgical site infections,” poor quality of care,8 and medical errors
thereby, compromising patient safety.?

Despite the adverse outcomes related to burnout, most studies that currently exist are
focused on clinicians in the acute care settings.”-%-10 This is a limitation because a significant
portion of health care is delivered in primary care settings by primary care providers (PCPs)
who are physicians, physician assistants, and nurse practitioners (NPs),1! and so studies
conducted in the acute care setting cannot be generalized to primary care. Of the studies
investigating burnout among PCPs, most explore physician burnout.>:12:13 Some of these
researchers found that 37% of primary care physicians were burnt-out,12 which is
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concerning since burnt-out physicians are also more likely to deliver suboptimal patient care.
14 However, no study author has reported the prevalence and outcomes related to primary
care NP burnout which is a limitation because compared to all NPs, 69% of NPs currently
deliver primary care services to patients.1®

A dearth of research exists on the relationship between primary care NP burnout and the
practice environment. Poor practice environments are a major contributor to burnout in the
primary care setting,16 and researchers have reported challenges within the practice
environment that are unique to NPs.1718 For example, NPs in poor environments have
inadequate support from administrators, suboptimal communication with staff, limited
autonomy,® and such organizational challenges may predispose NPs to burnout and impact
the quality of care they deliver to patients. In another study, 46.1% of NPs were working in a
poor practice environment!® which is concerning because working in poor practice
environments can lead to burnout®2% and poor patient outcomes.2%:21 However, NPs working
in a good environment were more likely to incorporate patient preferences into care delivery
compared to NPs in either mixed or poor environments.1® Since the environment where
clinicians deliver care has long been shown to affect provider outcomes and patient care,20
it is plausible that working in a poor practice environment may lead to NP burnout and
perceptions of lower care quality, however, further investigation is needed. Thus, in this
study, we (Aim 1) seek to determine whether NPs experiencing burnout will be less likely to
perceive delivering high quality of care compared to NPs not experiencing burnout, and
(Aim 2) we investigate whether the practice environment moderates the relationship between
burnout and perceptions of care quality.

2.0 METHODOLGY

2.1 Conceptual frameworks

Aim 1 of our study was informed by the Clinician Well-Being and Resilience model which
exemplifies the relationship between factors contributing to clinician burnout and outcomes
of burnout such as compromised clinician well-being, clinician-patient relationships, and
patient well-being.22 We adapted the conceptual model to display the relationship between
NP demographics, practice characteristics (i.e., hours of operation, practice size, and type of
practice), burnout, and perceptions of care quality (Figure 1). For Aim 1, we hypothesized
that NPs experiencing burnout will be less likely to perceive delivering high quality of care
compared to NPs not experiencing burnout.

Aim 2 of our study was guided by the Baron and Kenny moderation model, which illustrate
three causal paths that may lead to the outcome variable.23 A Baron and Kenny moderation
analysis was conducted to assess if each of the four practice environment subscales (i.e.,
Professional Visibility, NP-Administration Relations, NP-Physician Relations, and
Independent Practice and Support) moderates the relationship between burnout and quality
of care. Figure 2 illustrates a path diagram representing the moderation model. As shown in
Figure 2, there are three paths that can influence the outcome variable which is perceptions
of care quality. Path A tests the impact of NP burnout on perceptions of care quality. Path B
tests the impact of the moderator variable (i.e., the four practice environment subscales) on
perceptions of care quality. Lastly, path C tests the impact of the interaction term on
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perceptions of care quality. For Aim 2, we hypothesized that each practice environment
subscale (collectively considered the “practice environment”) might moderate the
relationship between burnout and perceptions of care quality.

2.2 Study design and data source

This current study is a secondary analysis of cross-sectional survey data obtained from the
parent study,24 which investigated ways to reduce health disparities in outcomes for older
adults receiving primary care services from NPs. A description of the study methodology is
described below.25

2.2.1 Description of the parent study—Primary care NPs were recruited from the
SK&A OneKey primary care practice database which is a comprehensive database
containing information on health care providers in the U.S.26 Three different types of
primary care practices employing NPs were included: 1) an independent practice with a
physician who has a primary care specialization and no less than one NP employed in that
practice, 2) a medical group practice that delivers primary care and employs no less than one
NP in the practice, or 3) a medical group practice containing one or more physician, at-least
half of the physicians have a primary care specialization, and no less than one NP employed
in that practice.?> As there were more NPs in geographically larger states than in smaller
states, a random sampling of NPs was conducted.2>

From 2018-2019, primary care NPs completed surveys containing valid measures of
burnout, quality of care, practice environment, demographics, and characteristics of their
main practice site. Researchers from the parent study collected survey data using a modified
Dillman approach for mixed-mode surveys.2>27 Overall, there were three rounds of mailed
surveys sent to NPs and two rounds of reminder postcards which were sent two weeks after
the first and second survey mailings.2> To maximize the overall response rate, follow-up
phone calls to non-responding NPs were also conducted. During some of these calls,
researchers could not confirm whether the NPs were truly eligible (e.g., actually worked in
that practice) and so these NPs were labeled as “unknown,” non-responding NPs.2® In total,
1,244 NPs across six states completed the survey. The most conservative response rate,
22.2%, was one in which we assumed that all non-responding NPs were eligible. However,
we also calculated a response rate, 31.8%, based on a scenario where all non-responding
NPs were ineligible. Therefore, we anticipate the real response rate to be in a range from
22.2% t0 31.8%.2°

2.2.2 Current study—Our final sample contained 396 primary care NPs practicing in
New Jersey or Pennsylvania. These two states were selected because NPs working in these
states would be practicing in related health care markets since New Jersey and Pennsylvania
have comparable rankings for access to care?® and quality of care.2® Given that our study
used multi-level modeling, a power analysis was conducted and it was found that 280 NPs
was the minimal sample size needed for this study.25
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2.3 Ethical consideration

We obtained approval from the institutional review board of a large university located in the
East Coast of the United States prior to conducting this study.

2.4 Measures

Burnout: Primary care NP burnout was measured using a non-proprietary, single-item
measure which has been validated using a national sample of primary care clinicians.3° For
this present study, NPs reported their experience of burnout from one (I enjoy my work. |
have no symptoms of burnout) to five (I feel completely burned-out and often wonder if |
can go on), with higher scores indicating greater burnout.3% Consistent with prior studies,
3132 hurnout responses were dichotomized by combining scores three to five to indicate
“burnout,” and scores one to two to indicate “no burnout.”

Practice Environment: The practice environment was measured using the Nurse
Practitioner Primary Care Organizational Climate Questionnaire (NP-PCOCQ), which is a
29-item survey containing the following four subscales: Professional Visibility (PV) (4
items), NP-Physician Relations (NP-PR) (7 items), NP-Administration Relations (NP-AR)
(9 items), and Independent Practice and Support (IPS) (9 items).33 The NP-PR subscale
measured the level of collegiality and teamwork between physicians and NPs, the PV
subscale measured how well NP role is understood within the organization, the NP-AR
subscale measured NP perceptions of their relations with organization administrators, and
the IPS subscale measured the presence of organizational support and resources available to
NPs.33 The NP-PCOCQ has strong psychometric properties including construct, structural,
and predictive validity, and high internal consistency reliability.33 Since each NP-PCOCQ
subscale represents a different dimension of the practice environment, we did not combine
scores across the four subscales to generate one practice environment score. Using a sample
of 396 primary care NPs from New Jersey and Pennsylvania, the Cronbach’s alpha for the
PV subscale was 0.85, the NP-AR subscale was 0.94, the IPS subscale was 0.87, and the
NP-PR subscale was 0.88.

Responses for each NP-PCOCQ survey item ranged from “strongly agree” to “strongly
disagree.”33 Scores for the individual NP-PCOCQ subscales ranged from one to four, with
higher subscale scores indicating better practice environments for NPs. Practice-level scores
for each NP-PCOCQ subscale were generated by aggregating the individual subscale scores
of NPs in the same practice. Each practice-level NP-PCOCQ subscale score was centered to
have a mean of zero before being included in the moderation analysis, because this can
reduce the possibility of high multicollinearity,3*3% and researchers recommend that
continuous variables be centered to avoid problems that can inflate the standard errors.36

Perceptions of quality of care: Perceptions of organizational care quality was measured
by asking NPs “how would you rate the quality of care your organization delivers as a
whole?” Response options are on a 5-point Likert scale, ranging from “poor” to “excellent,”
with higher scores indicating better perceptions of care quality. Nurse-perceived quality of
care is a consistent indicator of the quality of patient care in outcomes such as failure to
rescue, mortality, and patient satisfaction.3” Furthermore, various researchers have used
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nurse-perceived quality of care as an outcome measure and have produced valuable,
clinically significant results.8:38:3% Thus, NP perceptions of quality of care may provide
valuable information on the quality of care delivered to patients within their organizations.

Provider and Practice-level covariates: We selected variables measuring the
demographic characteristics of NPs (i.e., age, sex, race, marital status, highest educational
degree, years employed in current practice, number of hours worked per week, workload,
and years of NP experience), practice characteristics (i.e., size, hours of operation, and the
type of primary care practice), and state. These covariates were selected because they were
identified as factors within the Clinician Well-Being and Resilience model and reported in
the literature as contributing to burnout and outcomes of burnout.14:22

2.5 Statistical analysis

The dataset was cleaned and variables were coded in SPSS version 25.40 The distribution of
scores for continuous variables and potential outlier scores were identified using boxplots
within SPSS. Eight outlier values were removed from the dataset, but no participants were
removed. To determine if multicollinearity was present, we used variance inflation factor
(VIF) statistics. A VIF value less than five suggested no multicollinearity.4?

Multiple Imputation: We used multiple imputation analyses because some covariates in
our study had up to 12% of missing data and multiple imputation allows researchers to
obtain accurate results, prevent a potential loss in statistical power, and generate valid
variance estimates when there is missing data.#243 Given these benefits, we conducted
multiple imputation analyses by creating 10 simulated versions of the dataset which was
ascertained from the percentage of missing data.* The results from the 10 complete datasets
were combined and adjusted for obtained coefficients and standard errors for missing data.
4243 All multi-level analyses were conducted using the pooled estimates from the multiple
imputation analyses.

We extracted and imported the pooled data into STATA statistical software*® version 14 to
conduct all multi-level analyses. For Aim 1, we conducted a multi-level proportional odds
cumulative logit model containing variables measuring burnout, perceptions of care quality,
and characteristics of NPs within level one of the model and variables measuring
characteristics of the practice within level two of the model. Since NPs had the option of
completing either mail or online surveys, we controlled for survey modality within our
multi-level models. State was included as a fixed effects variable.

Moderation analysis: To test for moderation, we ran two separate models for each of the
practice-level PV, IPS, NP-PR, and NP-AR subscales after centering these subscale scores to
a mean of zero. In the first multi-level proportional odds cumulative logit model, perception
of care quality was the outcome variable, and the two independent variables were burnout
and the centered practice-level practice environment subscale (i.e., either PV, IPS, NP-PR, or
NP-AR). In the second model, the only newly added variable was the centered interaction
term which was created by multiplying burnout with the centered practice-level practice
environment subscale. A cross-level interaction term was created because we had variables
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within level one (NP level) and level two (practice level) of the multi-level model. If the
interaction variable was statistically significant, it was reported that the practice environment
subscale moderates the relationship between burnout and quality of care. Among all models,
significance values less than 0.05 were deemed statistically significant.

3.0 RESULTS

There were 396 NPs included in the study with nearly 73% of NPs from Pennsylvania (Table
1). Most NPs were female (90.4%), White (89.4%), had a Master’s degree (87.6%), and had
an average of 11.4 years of NP experience (Standard Deviation [SD] = 8.9 years). None of
the NPs perceived delivering poor quality of care, 4.3% perceived fair, 14.9% perceived
good, 43.4% perceived very good, and 37.4% perceived delivering excellent quality of care.
Nearly 25% of NPs reported burnout. No multicollinearity was detected in the final model,
since the VIF was 1.69. In the multi-level model, NP burnout was a significant predictor of
quality of care. The odds of perceiving higher quality of care was 85% less for NPs
experiencing burnout, as compared to NPs not experiencing burnout (Cumulative Odds
Ratio [COR] = 0.15, 95% CI = 0.09 to 0.24, p = .000), after controlling for NP and practice
level covariates (Table 2).

3.1 Moderation analysis

Tables 3 and 4 (and in the supplementary file Figures 3-6) display the results from the two
multi-level proportional-odds cumulative logit models for each practice environment
subscale.

Professional Visibility: Burnout and the PV subscale score were both significantly
related to perceptions of care quality (p < .00). With a one unit increase in the PV subscale,
the odds of perceiving higher quality of care increased 4.39 times (COR = 4.39, 95% ClI =
3.10 t0 6.20, p =.000). In the second model, the cross-level interaction variable between
burnout and the PV subscale score was not significant (Beta Coefficient = —-0.10, p = .77).

Independent Practice and Support: Similar to the PV subscale, the cross-level
interaction variable between burnout and the IPS subscale score was not significant (Beta
Coefficient = —0.005, p = .99). However, without the interaction term, burnout and the IPS
subscale score were significantly related to perceptions of care quality (p < .00). With a one
unit increase in the IPS subscale, the odds of perceiving higher quality of care increased 7.57
times (COR = 7.57, 95% CI = 4.77 to 12.03, p = .000).

NP-Physician Relations: In the multi-level proportional-odds cumulative logit model,
the cross-level interaction variable between burnout and the NP-PR subscale score was not
significant (Beta Coefficient = —0.20, p = .63). When the interaction term is removed, with a
one unit increase in the NP-PR subscale, the odds of perceiving higher quality of care
increased 4.76 times (COR = 4.76, 95% CI = 3.15 to 7.20, p = .000).

NP-Administration Relations: The cross-level interaction variable between burnout and
the NP-AR subscale score was not significant (Beta Coefficient = —-0.27, p = .43).
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Nevertheless, with a one unit increase in the NP-AR subscale, the odds of perceiving higher
quality of care increased 3.83 times (COR = 3.83, 95% CI = 2.76 to 5.30, p = .000).

4.0 DISCUSSION

In this study, we examine whether a relationship exists between NP burnout and perceptions
of care quality in primary care practices and whether NP practice environment moderates the
relationship between burnout and perceptions of care quality. We found that nearly 25% of
NPs report burnout and that NP burnout is a significant predictor of lower perceptions of
care quality, since the odds of NPs perceiving higher quality of care was 85% less for NPs
experiencing burnout, as compared to NPs not experiencing burnout. Furthermore, we found
that the practice environment did not moderate the relationship between burnout and
perceptions of care quality. This finding is important because it suggests that, specifically
within our sample of primary care NPs, the practice environment does not explain the link
between NP burnout and quality of care. Although there is no moderating effect, we did find
that the practice environment is independently related to perceptions of care quality.
Increased scores on any of the four practice environment subscales (i.e., PV, IPS, NP-PR,
and NP-AR) were associated with higher odds of NPs perceiving the delivery of higher
quality of care. This implies that working environments where administrators and staff
members have a good understanding of the NP role, NPs are allowed to provide care within
their scope of practice, and NPs have positive relations with physicians and practice
administrators all contribute to NPs’ perceptions of delivering higher quality of care. As
such, fostering a healthy practice environment for an NP may be an important mechanism to
improving patient care delivery.

Our findings are consistent with researchers who also report that nurse burnout is related to
lower perceptions of care quality.8:46 One researcher found that for every unit increase in the
emotional exhaustion score for nurses, there was a 2.53 times increase in nurses perceiving
fair or poor quality of patient care, which shows that burnout in nurses can influence nurse
perceptions of care quality. Moreover, our findings are also consistent with the larger body
of evidence showing that when nurses practice in favorable environments, perceptions of
care quality may also improve.20:21.47 For example, in better practice environments, nurses
were 66% less likely to perceive fair or poor quality of care compared to nurses in poor
environments.?! As a result, one may infer that improvements made to the NP practice
environment (e.g., organizational support for NPs, adequate supply of resources to provide
care, optimal relationships with physicians and administrators, and professional visibility
within their practice) may help to subsequently improve NP perceptions of care quality. In a
systematic review on interventions to reduce physician burnout, researchers report that
improving the practice environment by reducing workload, improving work processes, and
team communication can reduce burnout.#8 Therefore, it may be possible that such
improvements made to the NP practice environment may also reduce NP burnout.

4.1 Implications

Clinicians and practice administrators can view the independent relationships between the
practice environment and perceptions of care quality as evidence showing how working in
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favorable practice environments is related to perceptions of delivering higher quality of
patient care. As a result, organizational changes designed to improve the practice
environment and reduce NP burnout may also improve perceptions of care quality. To ensure
that patients receive the highest quality of care in primary care practices, future research
should involve all PCPs to see how the practice environment for NPs, physicians, and
physician assistants can be modified to reduce provider burnout and optimize care quality
for patients. With high provider workloads having the potential to impact care quality, future
research should investigate whether workload moderates the relationship between burnout
and care quality.

4.2 Limitations

Since this study uses cross-sectional survey data, it is not possible to determine whether
burnout causes lower NP perceptions of care quality. Additionally, another limitation is the
subjective nature of the collected data, since NP perceptions of care quality may be different
from patient reported quality of care. Objective data regarding quality of care are needed.
However, researchers have successfully measured perceptions of care quality among primary
care physicians,® and provider perceptions of quality of care has been shown to be a reliable
indicator for quality of care delivered to patients.3” The overall response rate is low which
may suggest that the NPs who completed the survey are different from NPs nationally.
However, NPs in our study were fairly akin in race (89.4% White vs. 87% White nationally),
age (49.5 years vs. 49 years nationally), and sex (90.4% female vs. 91.7% female nationally)
to NPs nationally.>% Moreover, since this study investigates burnout among primary care NPs
in New Jersey and Pennsylvania, the generalizability of our findings is limited.

5.0 CONCLUSION

This study examined the relationship between primary care NP burnout and perceptions of
care quality in practices located in New Jersey and Pennsylvania. We found a relationship
between NP burnout and lower perceptions of delivering higher quality of care. Similarly,
favorable primary care NP practice environments were related to higher perceptions of care
quality, but the practice environment did not moderate the relationship between burnout and
perceptions of care quality. Results from our study provide valuable insight for practice
administrators to prioritize reducing NP burnout and create favorable practice environments
for NPs, which may contribute to the delivery of high quality patient care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Note. NP = Nurse Practitioner; Each practice environment subscale has a separate
moderation model.
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Table 1.

Characteristics of Primary Care Nurse Practitioners (N = 396)

N (%) Mean (SD)

Age 49.5 years (12.0)
Female 358 (90.4)
Highest Educational Degree- Master’s degree 347 (87.6)
Race- White 354 (89.4)
Marital status- Married 315 (79.5)
Years of NP experience 11.4 years (8.9)
Years employed in current practice 6.4 years (6.3)
Average hours worked per week 38.9 hours (11.2)
NP workload

Providing direct patient care 31.1 hours (10.1)

Coordinating patient care 5.6 hours (6.0)

Providing care management services 2.0 hours (3.3)

Performing quality assurance and improvement 1.6 hours (3.5)
activities

Conducting administrative activities/leadership 1.7 hours (3.9)
Survey Format

Mail 309 (78.0)

Online 87 (22.0)
Burnout 100 (25.3)
Perceptions of Organizational Care Quality

Poor 0(0.0)

Fair 17 (4.3)

Good 59 (14.9)

Very good 172 (43.4)

Excellent 148 (37.4)
Characteristics of Primary Care Practices
Practice Location

New Jersey 109 (27.5)

Pennsylvania 287 (72.5)
Main practice site

Physician practice 239 (60.4)

Community health center 51 (12.9)

Hospital based clinic 37(9.3)

Retail-based clinic 8 (2.0)

Urgent care clinic 12 (3.0)

Nurse managed clinic 4(1.0)

Other 45 (11.4)
Practice Open on Weekends 141 (35.6)

Practice Open at Night
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N (%) Mean (SD)
None 127 (32.1)
Once a week 78 (19.7)
Twice a week 82 (20.7)
Three times a week 24 (6.1)
Four or more times a week 85 (21.5)

Practice Environment Subscale Scores

Professional Visibility 3.11 (0.65)
NP-Administration Relations 2.82 (0.71)
NP-Physician Relations 3.33(0.52)
Independent Practice and Support 3.42 (0.48)

Note. SD = Standard Deviation; NP = Nurse Practitioners
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Table 2.

Page 16

Multi-level proportional-odds cumulative logit models assessing the effect of burnout on perceptions of care

quality while controlling for provider and practice level covariates (N = 396)

CumulativeOddsRatio P>zl 95% ConfidenceInterval

Burnout 0.15 0.00 0.09 0.24
Average hours worked/week 0.99 0.61 0.97 1.02
Age 1.00 0.89 0.98 1.02
Female 0.96 0.90 0.48 1.91
Marital Status- Married 0.78 0.31 0.48 1.27
Education

Master’s Degree 1.12 0.86 0.33 3.80

Doctorate of Nursing Practice 1.64 0.49 0.41 6.56

Other Degree 0.66 0.65 0.11 3.95
Race- White 1.21 0.58 0.62 2.35
Years of Experience as an NP 1.02 0.13 0.99 1.05
Workload"

Providing patient care 1.02 0.12 0.99 1.05

Coordinating patient care 0.98 0.27 0.94 1.02

Providing care management services 1.02 0.70 0.94 1.10

Performing quality improvement 1.07 0.10 0.99 1.16

Practice leadership and administrative tasks ~ 1.00 0.92 0.94 1.06
Type of practice - Physician practice 1.28 0.24 0.85 1.93
Open during the Weekends 1.08 0.74 0.68 1.73
Open at Night 1.09 0.20 0.96 1.24
Practice Size 1.03 0.05 1.00 1.06
Survey type 0.88 0.60 0.55 1.42
State 0.46 0.00 0.29 0.74

Note. NP = Nurse Practitioner; Workload™ = Measured as hours per week performing the following tasks
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Table 3.

Multi-level proportional-odds cumulative logit models assessing the effect of burnout and practice

environment with quality of care (N = 396)

CumulativeOddsRatio P>zl 95% ConfidenceInterval
Model 1 for Professional Visibility Subscale =
Burnout 0.23 0.00 0.14 0.36
Professional Visibility 4.39 0.00 3.10 6.20
Model 1 for Independent Practice and Support Subscale =
Burnout 0.21 0.00 0.13 0.34
Independent Practice and Support  7.57 0.00 4.77 12.03
Model 1 for NP-Physician Relations Subscale =
Burnout 0.21 0.00 0.13 0.34
NP-Physician Relations 4.76 0.00 3.15 7.20
Model 1 for NP-Administration Relations Subscale =
Burnout 0.27 0.00 0.16 0.43
NP-Administration Relations 3.83 0.00 2.76 5.30

Note. NP = Nurse Practitioner
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Table 4.

Page 18

Multi-level proportional-odds cumulative logit models testing whether the practice environment moderates the

relationship between burnout and quality of care (N = 396)

Beta Coefficient P>z 95% ConfidenceInterval
Model 2 for Professional Visibility Subscale =
Burnout -1.51 0.00 -2.00 -1.02
Professional Visibility 151 0.00 1.10 1.93
Interaction Term (Burnout*Professional Visibility) -0.10 0.77 -0.80 0.59
Model 2 for Independent Practice and Support Subscale =
Burnout -1.54 0.00 -2.03 -1.06
Independent Practice and Support 2.03 0.00 1.48 2.57
Interaction Term (Burnout*Independent Practice and Support)  —0.005 0.99 -0.92 0.91
Model 2 for NP-Physician Relations Subscale =
Burnout -1.58 0.00 -2.07 -1.10
NP-Physician Relations 1.63 0.00 1.12 2.14
Interaction Term (Burnout*NP-Physician Relations) -0.20 0.63 -1.02 0.62
Model 2 for NP-Administration Relations Subscale =
Burnout -1.39 0.00 -1.90 -0.88
NP-Administration Relations 1.42 0.00 1.04 1.81
Interaction Term (Burnout*NP-Administration Relations) -0.27 0.43 -0.93 0.40

Note. NP = Nurse Practitioner
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