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Abstract

Purpose: Burnout, depression and anxiety are common in medical students; however, there is limited research on these outcomes
in Physician Assistant (PA) students. With a growing number of PA education programs, examining this issue in PA students can
provide important information that can ultimately affect the quality of educational outcomes and future health care delivery.
Methods: All Virginia PA programs (n ¼ 8) in 2018 participated in a cross-sectional study. Students received a recruitment email
providing a link to an anonymous survey. Participants completed the Maslach Burnout Inventory (MBI-SS) student version,
Generalized Anxiety Disorder Screener (GAD-7), and the Patient Health Questionnaire (PHQ-2) and provided demographic in-
formation. We used two hierarchical linear regression models to assess the ability of depression and anxiety to predict emotional
exhaustion and cynicism, respectively, while controlling for sociodemographic variables. The first regression model utilized
emotional exhaustion as the dependent variable while the second examines cynicism.
Results: The sample consisted of 320 PA students (response rate ¼ 32%). Twenty-three percent were at risk for depression; 43%
met criteria for moderate to severe anxiety. Both anxiety (b ¼ 0.53; p < .001), and depression (b ¼ .91; p < .001), significantly
predicted emotional exhaustion. There was a significant association between depression cynicism (b ¼ 2.1.; p < .001).
Conclusion: To our knowledge, this is the first examining the relationship between depression, anxiety and burnout in PA students.
Our findings are similar to those from studies among medical students indicating these issues need to be addressed in PA stu-
dents.
© 2020 King Saud bin Abdulaziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

There is a well-established body of literature
demonstrating that medical students are at an increased
risk for depression, anxiety, and burnout compared to
the general population.1e3 Burnout is characterized as
emotional exhaustion, depersonalization, and a
decreased sense of personal accomplishment. Several
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multi-institutional studies indicate that at least 50% of
medical students experience burnout.1,4,5 In addition to
burnout, a high proportion of students and residents
across multiple countries experience depression3,5e11

and anxiety.6,12,13 Despite the wide variety of health
professionals and pre-professional students that may
experience burnout, depression, and anxiety, research
has focused primarily on physicians and medical stu-
dents. Physician Assistants (PAs) have become an
increasingly important part of the health care delivery
system; however, research studies examining the rela-
tionship between depression, anxiety, and burnout are
lacking in the PA student population.

Burnout is a significant independent predictor of
suicidal ideation and withdrawal from medical
school.5,14 Burnout is associated with mental and
physical exhaustion from rigorous course work and
time constraints. With an increase in burnout, there
also appears to be a decrease in professionalism among
medical students.15e17 A recent review identified that
burnout is related to residents’ self-reported medical
errors.18 Furthermore, in practicing physicians, burnout
is linked to sub-optimal patient care, 19e22 lower pa-
tient satisfaction, and longer post-discharge recovery
times.23 Due to these aforementioned consequences of
burnout in both medical education and practice,
research is now examining issues that contribute to
burnout. Understanding the risk factors associated with
the onset of burnout within pre-professional health
programs allows faculty and administration to plan
curriculum and provide information to students to un-
derstand, recognize, and create opportunities to
decrease burnout.

In attempts to elucidate risk factors for burnout,
many studies have examined the relationship between
various aspects of psychological distress, most notably
depression and anxiety, and burnout. Prevalence of
depression among medical students is difficult to
ascertain due to the dissimilarities between the studies
and use of different instruments to measure depression.
A recent prospective, longitudinal study found that
19.7% of students sustained high levels of depression
throughout their medical training,3 These findings
suggest that personal factors (anxiety traits, personal
relationships and burnout) contribute to high levels of
depression during medical training.9 Two recent meta-
analyses examined exploring depression among medi-
cal students found a 28.0% global prevalence of
depression in this population.24 A second meta-
analysis from 43 countries found similar prevalence
estimates of depression (27.2%).25 Furthermore, it has
been shown that medical students suffering from

burnout or mental health problems may not seek out
the appropriate medical care. The meta-analysis
revealed only 12.9% of depressed medical students
sought treatment. Common reasons for not seeking
care include fear of negative impact on the student’s
academic record, perceived stigma, negative personal
experiences, fear of judgement, and medical curricu-
lum rigor.

Depression is commonly comorbid with other
mental health issues, most notably anxiety.8,26e28

Among adults with depression or anxiety, approxi-
mately 50% experience symptoms of both.29 Given the
prevalence of depression in medical students it is likely
they would experience anxiety at similar rates. The
research on anxiety in medical students is generally
limited to examining state and trait anxiety and lacking
in the use of clinical measures. Studies using more
comprehensive clinical indicators of anxiety in medical
students are scarce in the United States. A study
demonstrated a 19.1% prevalence of anxiety in
Pakistan medical students6; a similar prevalence of
16.5% was found in Australia.7 Bassols et al. found
30.4% of first-year medical students reported symp-
toms of anxiety, and the prevalence of anxiety
decreased by the sixth year of study to 9.4%.13 Pro-
fessional outcomes linked to anxiety are not reported in
the current literature.

Few studies have examined the interplay between
depression, anxiety, and burnout among pre-
professional health students. Research has shown that
depression is predicative of both emotional exhaustion
and cynicism in medical students; an earlier study
found depression and negative life events contribute
significantly to burnout.1,14 Greater levels of burnout
are generally identified in senior medical students and
those who have poor psychological functioning at
baseline.3,30 In providers, depression not only increases
the risk of burnout,19 but also is linked with reduced
adherence to best practice standards for patient safety
and increased risk of medical errors.31 To our knowl-
edge, no studies have examined the relationship be-
tween burnout and anxiety in medical students. These
studies elucidate the problem of depression and
burnout among medical students and provide preva-
lence data for anxiety in medical students. As the uti-
lization of PAs in the healthcare system increases, so
does the number of PA education programs. With this
understanding, examining the relationship between
depression, anxiety, and burnout among PA students is
imperative, yet no studies have done this. The objec-
tives of this present study are: 1) to establish the
prevalence of depression and anxiety among PA
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students across multiple institutions; 2) to identify
whether depression and anxiety can predict emotional
exhaustion; 3) to identify whether depression and
anxiety can predict cynicism.

2. Materials and methods

2.1. Study design and setting

All PA programs in Virginia participated in the
study (n ¼ 8). Students received a recruitment email
providing a link to an anonymous Qualtrics survey.
Participants had the option to submit their name into a
raffle drawing for a $20 Visa gift certificate. This study
was approved by the researchers’ Institutional Review
Board.

2.2. Study instruments

The Maslach Burnout Inventory (MBI-SS) student
version32 was used to measure burnout. The MBI-SS is
comprised of three subscales measuring emotional
exhaustion (5 items), cynicism (5 items), and profes-
sional efficacy (6 items). The emotional exhaustion
subscale assesses emotional fatigue due to academic
demands, and cynicism refers to reduced enthusiasm
about program studies. Finally, professional efficacy
refers to feelings of personal accomplishment in aca-
demics. A seven-point Likert scale (0 ¼ never to
6 ¼ always) is used for each question.

To assess depression, the Patient Health
Questionnaire-2 (PHQ-2),33 validated depression
screening tool, was used. The two items, which ask if
the respondent has felt little interest or pleasure in
doing things or has felt down, depressed, or hopeless
over the past 2 weeks, rank responses on a scale from
0 to 3, for a tallied score that ranges from 0 to 6. A
score of 3 or higher is generally considered to be
suggestive of possible depression (specificity 92%d
sensitivity 83%).33

The Generalized Anxiety Disorder Scale34 (GAD-7;
score 0e21) was used to screen for anxiety. A score of
10e14 indicates moderate anxiety, and scores greater
than 15 indicate severe anxiety (sensitivity 89%-
specificity 82%).34

2.3. Statistical analysis

Frequencies were applied to describe baseline
characteristics, and descriptive statistics were used to
summarize continuous data. Descriptive statistics,
including means and frequencies, were used to provide

an overview of the prevalence of anxiety and depres-
sion. Total emotional exhaustion scores and cynicism
scores were used as dependent variables. Previous
research has indicated that the professional efficacy
construct correlates less with psychological distress2;
thus, only the link between depression, cynicism and
emotional exhaustion was explored. In order to
examine the factors predicting burnout, we conducted
bivariate analyses to determine which predictors to
include in the final regression model (p < .05). Vari-
ables included in the final analysis were: age, gender,
year in program (year 1, year 2, rotations), depression
total, and anxiety total score. We employed a hierar-
chical linear regression to assess the ability of
depression and anxiety to predict burnout while con-
trolling for sociodemographic variables. Two separate
hierarchical multiple regressions were conducted with
emotional exhaustion and cynicism as the dependent
variable, respectively. For each model, gender, age and
year in program were entered at stage one of the
regression as control variables. For stage 2 of each
multiple regression model, depression (PHQ-2 scores)
and anxiety (GAD-7 scores) were entered as pre-
dictors. All predictor variables were parameterized as
continuous variables except for year in program and
gender, which were treated as categorical variables. An
alpha of 0.05 criterion was set to denote statistical
significance. All analyses were conducted using SPSS
25 (IBM Corp., Armonk, New York).

3. Results

3.1. Participant characteristics

The sample consisted of 320 PA students (response
rate ¼ 32%). Majority of the sample identified as fe-
male (n ¼ 253, 79%) and Caucasian (n ¼ 275, 86%).
Mean age of participants was 26.7 years (SD ¼ 4.38),
with ages ranging from 21 to 54. The total sample
consisted of 137 first-year students (42.81%), 122 s-
year students (38.10%), and 56 third-year students
(17.51%).

3.2. Descriptive statistics

Depression scores derived from the PHQ-2 ranged
from 0 to 6, with a mean score of 1.6 (SD ¼ 1.62).
According the PHQ-2 scoring criterion, 23.12%
(n ¼ 74) of PA students’ scores suggested a risk for
depression. Anxiety scores ranged from 0 to 21, with a
mean of 8.81 (SD ¼ 5.33). According to the GAD-7
scoring criteria, 27.81% (n ¼ 89) and 15.30%
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(n ¼ 49) met criteria for moderate and severe anxiety,
respectively.

Summary scores were computed for each of the
MBI-SS subscales. For emotional exhaustion, scores
ranged from 0 to 30, with a mean of 20.91 (SD ¼ 6.62).
Scores ranged from 0 to 30 for cynicism, with a mean
of 11.91 (SD ¼ 7.12). Higher scores indicated greater
levels of emotional exhaustion and cynicism for each
respective scale. The average score for professional
efficacy was 26.45 (SD ¼ 5.91). Higher scores on this
scale indicated high levels of perceived academic
achievement. Table 1 summarized the descriptive sta-
tistics and internal consistency coefficients for each
study measure.

3.3. Predictors of emotional exhaustion

The hierarchical multiple regression revealed at
stage one, gender, age, and year in program contributed

significantly to the regression model, F (3,
309) ¼ 9.71, p < .001 and accounted for 7.7% of the
variance in emotional exhaustion scores. Adding
depression and anxiety as predictor variables explained
40.0% of the variation in emotional exhaustion, F
(5,307) ¼ 43.31, p < .001. In the final model, signifi-
cant predictors of emotional exhaustion were depres-
sion (b ¼ .91; p < .001), anxiety (b ¼ 0.53; p < .001),
gender (b ¼ 1.9; p ¼ .009) and age (b ¼ �0.14;
p ¼ .038). Results of the hierarchical multiple regres-
sion are summarized in Table 2.

3.4. Predictors of cynicism

The hierarchical multiple regression revealed at
stage one, gender, age, and year in program did not
yield a significant regression model and accounted for
only 0.2% of the variance in cynicism scores. With the
addition of depression, anxiety as predictor variables

Table 1

Descriptive statistics and internal consistency coefficients of measures from a cross-sectional study of physician assistant students, 2018.

Measure Minimum Maximum Mean Standard

Deviation

Cronbach’s a

MBIeSSeEEa 0 30 20.9 6.6 0.90

MBIeSSeCb 0 30 11.9 7.1 0.86

MBIeSSePEc 0 36 26.4 5.9 0.85

PHQ-2d 0 6 1.6 1.6 0.83

GAD-7e 0 21 8.8 5.3 0.90

a Maslach Burnout Inventory Student Survey Emotional Exhaustion.
b Maslach Burnout Inventory Student Survey Cynicism.
c Maslach Burnout Inventory Student Survey Professional Efficacy.
d Patient Health Questionnaire- 2.
e Generalized Anxiety Disorder-7.

Table 2

Hierarchical Linear Regression Results Examining Associations with Burnout from a Cross-sectional Study of 320 Physician Assistant Students,

2018.

Variable Emotional Exhaustion Cynicism

В Std b 95% CI R2 DR2 b Std b 95% CI R2 DR2

Step 1

Year in program �0.98* �0.11 (�1.98, �0.20) 0.077 0.08 0.27 0.02 (�0.82, 1.3) 0.002 0.02

Gender 3.6*** 0.23 (1.89, 5.38) 0.37 0.02 (�1.62, 2.37)

Age �0.21* �0.14 (�0.36, �0.42) 0.021 0.01 (�0.16, 0.20)

Step 2

Year in program 2.2 0.02 (�0.57, 1.01) 0.40 0.33 1.35** 0.14** (0.41, 2.30) 0.29 0.31

Gender 1.9** 0.12** (0.48, 3.35) �0.75 �0.04 (�2.46, 0.95)

Age �0.14** �0.10 (�0.27, �0.007) 0.06 0.04 (�0.86, 0.22)

PHQ-2a 0.91*** 0.22*** (0.43, 1.37) 2.11*** 0.48*** (1.56, 2.66)

GAD-7b 0.53*** 0.42*** (0.38, 0.68) 0.16 0.12 (�0.11, 0.33)

Note:*p < .05, **p < .01, ***p < .001.
a Patient Health Questionnaire- 2.
b Generalized Anxiety Disorder-7.
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explained 29.5% of the variation in cynicism scores, F
(5, 304) ¼ 26.91, p < .001. In the final model, sig-
nificant predictors of cynicism were depression
(b ¼ 2.1; p < .001) and year in program (b ¼ 1.35;
p ¼ .005). Anxiety was not significant in the final
model for cynicism. Results of the hierarchical multi-
ple regression are summarized in Table 2.

4. Discussion

Distress among pre-professional health students has
been noted as an important factor that impacts educa-
tion and professional development.14,35e37 Results of
the present study demonstrate a high prevalence of
anxiety and depression among PA students compared
to general population estimates. Further, the results
suggest a strong relationship between anxiety, depres-
sion, and emotional exhaustion. While there is growing
literature examining depression, anxiety, and burnout
in medical students, few studies have examined these
in other pre-professional health student populations. To
our knowledge, this is the first study examining the
relationship between depression, anxiety, and burnout
in PA students. Our findings, similar to those found in
medical school burnout studies, indicate a high prev-
alence of depression, compared to the general popu-
lation, and poor mental health.14,35,38,39 Rates of
depression and anxiety in the US population are esti-
mated at 7.1% and 19.1%, respectively,40,41 and the
rates found in this sample of PA students was higher.
Consistent with research among medical students and
practicing providers,14,19 the results from this study
indicate depression is significantly associated with
emotional exhaustion and cynicism, while anxiety is
significantly related to emotional exhaustion.

Burnout is becoming an increasingly crucial issue to
address in healthcare students and providers. In med-
ical students, it is thought that the demands of medical
school inhibit students’ attention to personal well-
ness.42,43 As medical students transition into residency
and practice, burnout is linked with decreased satis-
faction and a greater risk of medical errors.18,44,45

Thus, as the number of PAs providing healthcare
continues to grow, it is imperative that we recognize
and understand factors that contribute to burnout in PA
students.

Depression is associated with burnout in both
medical students14 and practicing physicians.46 Spe-
cifically, in practicing physicians, depression and
burnout are associated with job dissatisfaction and
intention to relocate.19e22,46 Consequences of depres-
sion for physical and mental health include cognitive

dysfunction, increased risk of heart disease,47 inflam-
matory biomarkers,48 and a higher risk of suicidal
ideation.5 Consequences can also be seen in healthcare
settings as the co-occurrence of burnout and depression
is most greatly associated with increased medical er-
rors, decreased patient satisfaction,23,49 and low
adherence to best practice standards.31,50 This line of
research has extended to practicing PAs. In a sample of
rural PAs, burnout prevalence was 64%51 which is
associated with depression in rural PAs.46 PAs expe-
riencing depression had greater intention to relocate
and decreased job satisfaction. A more recent study in
the US found that as many as 15,000 PAs are consid-
ering leaving their job due to stress.52 However, the
relationship between burnout, anxiety and depression
in PAs and the impact of anxiety and depression on
professional outcomes has yet to be examined among
PAs in the United States.

While fewer studies have examined the effects of
anxiety, there are consistent reports that medical stu-
dents’ anxiety levels are more than one standard de-
viation higher than general population norms.14

However, much of the research focuses on depression
and burnout among medical students, and few studies
have examined the prevalence of anxiety. Anxiety
traits are associated with increased burnout in health-
care53; further, high stress work environments increase
the risk of both emotional exhaustion and cynicism.54

Our results also indicate both anxiety and depression
have a strong relationship with emotional exhaustion in
students. Given the link between anxiety and emotional
exhaustion established by the present study as well as
the well-documented negative consequences of burnout
in both pre-professional health students and practicing
providers, the relationship between depression, anxi-
ety, and burnout in PA students is an important issue to
address.

Despite efforts to recruit a diverse sample, selection
bias is a limitation. Most participants were Caucasian
females, which is comparable to the national matric-
ulation data in terms of gender, race, and age.55 Since
the sample was limited to Virginia responses may not
be representative of other programs or may not be
generalizable to other settings. The reliance on self-
report is also a limitation, especially considering the
sensitive nature of some of the questionnaires. Though
there are many different instruments for measuring
depression and anxiety, the PHQ-2 and GAD-7 were
chosen. While other measures may have provided a
more comprehensive assessment of anxiety and
depression, these measures were specifically chosen to
reduce survey burden and fatigue. While all Virginia
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PA programs were represented in the present study, we
did not have an adequate number of clusters to conduct
multi-leveling modeling. While this type of model
could have offered useful information, multi-levels
models are highly subject to bias when fewer than 20
clusters are included.56 Finally, there are other con-
founding factors that may influence burnout that were
not examined in this study including grade point
average or grade reporting policies (e.g., pass/fail
versus ranked grades). Future research is needed to
examine additional confounding variables.

5. Conclusion

Addressing depression, anxiety, and burnout in PA
students has implications for student health, educa-
tional outcomes, and ultimately professional outcomes.
The large amount of literature on the effects of poor
mental health and burnout in medical students eluci-
dates the importance of this issue. Medical students
exhibiting high levels of burnout, anxiety, and
depression are at greater risk for poor academic per-
formance, cynicism, academic integrity infractions,
substance abuse, and suicide.14 However, these issues
are rarely studied in PA students. Future research
should focus on early identification of depression and
anxiety in PA students and providing appropriate re-
sources. Medical schools, in response to high rates of
psychological distress and the demanding nature of the
field, have begun providing student wellness programs
to reduce anxiety, depression, and stress, as well as to
improve self-efficacy and empathy in health profes-
sional students; these programs have yielded mixed
results. For instance, a required longitudinal
mindfulness-based intervention did not lead to signif-
icant change in medical student well-being.57 Howev-
er, other volunteer-based programs have led to
measurable reductions in burnout and stress.58,59 It
appears that these types of interventions can have
success in pre-professional health students, but further
research needs to be done regarding best practices for
implementation and delivery. Additionally, research is
needed to clarify how these interventions could be
tailored for PA programs. Ultimately, future work
should aim to promote the development of resources
for PA students and other pre-professional health stu-
dents. Given the stressful nature of the academic and
work environments in the healthcare fields, wellness
should be emphasized early in the healthcare students’
curriculum to allow students to understand, recognize,
and create opportunities to improve their mental health
and reduce burnout. This new knowledge and skill set

then can be transferred to practice with the ultimate
hope that it will increase job satisfaction and quality of
patient care.

Ethical approval

Ethical approval has been granted by the James
Madison University IRB on 7/17/2018, protocol num-
ber: 19e0053.

Funding/support

Funding was provided by the James Madison Uni-
versity College of Health Behavioral Studies Collab-
orative Grant.

Other disclosures

None.

Acknowledgments

The authors wish to thank the PA programs at
Eastern Virginia Medical School, Emory and Henry
College, James Madison University, Jefferson College
of Health Sciences, Lynchburg University, Mary
Baldwin University, Shenandoah University, and South
University for participation in this study.

References

1. Dyrbye LN, Thomas MR, Power DV, Durning S, Moutier C,

Massie FS, et al. Burnout and serious thoughts of dropping out of

medical school: a multi-institutional study. Acad Med J Assoc

Am Med Coll. 2010;85(1):94e102. https://doi.org/10.1097/

ACM.0b013e3181c46aad.

2. Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi D,

Bernstein C. Burnout in medical students: a systematic review.

Clin Teach. 2013;10(4):242e245. https://doi.org/10.1111/

tct.12014.

3. Silva V, Costa P, Pereira I, Faria R, Salgueira AP, Costa MJ, et al.

Depression in medical students: insights from a longitudinal

study. BMC Med Educ. 2017;17(1):184. https://doi.org/10.1186/

s12909-017-1006-0.

4. Brazeau CMLR, Shanafelt T, Durning SJ, Massie FS, Eacker A,

Moutier C, et al. Distress among matriculating medical students

relative to the general population. Acad Med J Assoc Am Med

Coll. 2014;89(11):1520e1525. https://doi.org/10.1097/ACM.

0000000000000482.

5. Dyrbye LN, Thomas MR, Massie FS, Power DV, Eacker A,

Harper W, et al. Burnout and suicidal ideation among U.S.

medical students. Ann Intern Med. 2008;149(5):334e341.

6. Azad N, Shahid A, Abbas N, Shaheen A, Munir N. Anxiety

and depression in medical students of A private medical

College. J Ayub Med Coll Abbottabad JAMC. 2017;29(1):

123e127.

425A.K. Johnson et al. / Health Professions Education 6 (2020) 420e427

https://doi.org/10.1097/ACM.0b013e3181c46aad
https://doi.org/10.1097/ACM.0b013e3181c46aad
https://doi.org/10.1111/tct.12014
https://doi.org/10.1111/tct.12014
https://doi.org/10.1186/s12909-017-1006-0
https://doi.org/10.1186/s12909-017-1006-0
https://doi.org/10.1097/ACM.0000000000000482
https://doi.org/10.1097/ACM.0000000000000482
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref5
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref5
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref5
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref5
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref6
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref6
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref6
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref6
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref6


7. Bore M, Kelly B, Nair B. Potential predictors of psychological

distress and well-being in medical students: a cross-sectional

pilot study. Adv Med Educ Pract. 2016;7:125e135. https://

doi.org/10.2147/AMEP.S96802.

8. Chang E, Eddins-Folensbee F, Coverdale J. Survey of the

prevalence of burnout, stress, depression, and the use of supports

by medical students at one school. Acad Psychiatry J Am Assoc

Dir Psychiatr Resid Train Assoc Acad Psychiatry.

2012;36(3):177e182. https://doi.org/10.1176/appi.ap.11040079.

9. Elkins C, Plante KP, Germain LJ, Morley CP. Burnout and

depression in MS1 and ms3 Years: a comparison of cohorts at

one medical school. Fam Med. 2017;49(6):456e459.

10. Goel AD, Akarte SV, Agrawal SP, Yadav V. Longitudinal

assessment of depression, stress, and burnout in medical stu-

dents. J Neurosci Rural Pract. 2016;7(4):493e498. https://

doi.org/10.4103/0976-3147.188625.

11. Lucchetti G, Damiano RF, DiLalla LF, Lucchetti ALG,

Moutinho ILD, da Silva Ezequiel O, et al. Cross-cultural dif-

ferences in mental health, quality of life, empathy, and burnout

between US and Brazilian medical students. Acad Psychiatry J

Am Assoc Dir Psychiatr Resid Train Assoc Acad Psychiatry.

2018;42(1):62e67. https://doi.org/10.1007/s40596-017-0777-2.

12. van Venrooij LT, Barnhoorn PC, Giltay EJ, van Noorden MS.

Burnout, depression and anxiety in preclinical medical students:

a cross-sectional survey. Int J Adolesc Med Health. 2015;29(3).

https://doi.org/10.1515/ijamh-2015-0077.

13. Bassols AM, Okabayashi LS, Silva AB da, Carneiro BB, Feij�o F,

Guimar~aes GC, et al. First- and last-year medical students: is

there a difference in the prevalence and intensity of anxiety and

depressive symptoms? Rev Bras Psiquiatr Sao Paulo Braz 1999.

2014;36(3):233e240.

14. Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of

depression, anxiety, and other indicators of psychological

distress among U.S. and Canadian medical students. Acad Med J

Assoc Am Med Coll. 2006;81(4):354e373.

15. Chae SJ, Jeong SM, Chung Y-S. The mediating effect of calling

on the relationship between medical school students’ academic

burnout and empathy. Korean J Med Educ. 2017;29(3):165e173.

https://doi.org/10.3946/kjme.2017.62.

16. Hojat M, Vergare M, Isenberg G, Cohen M, Spandorfer J. Un-

derlying construct of empathy, optimism, and burnout in medical

students. Int J Med Educ. 2015;6:12e16. https://doi.org/

10.5116/ijme.54c3.60cd.

17. von Harscher H, Desmarais N, Dollinger R, Grossman S,

Aldana S. The impact of empathy on burnout in medical stu-

dents: new findings. Psychol Health Med. 2018;23(3):295e303.

https://doi.org/10.1080/13548506.2017.1374545.

18. Dewa CS, Loong D, Bonato S, Trojanowski L, Rea M. The

relationship between resident burnout and safety-related and

acceptability-related quality of healthcare: a systematic literature

review. BMC Med Educ. 2017;17(1):195. https://doi.org/

10.1186/s12909-017-1040-y.

19. Shanafelt TD, Bradley KA, Wipf JE, Back AL. Burnout and self-

reported patient care in an internal medicine residency program.

Ann Intern Med. 2002;136(5):358e367.

20. Bell RB, Davison M, Sefcik D. A first survey. Measuring

burnout in emergency medicine physician assistants. JAAPA Off

J Am Acad Physician Assist. 2002;15(3):40e42, 45-48, 51-52

passim.

21. Spickard A, Gabbe SG, Christensen JF. Mid-career burnout in

generalist and specialist physicians. J Am Med Assoc.

2002;288(12):1447e1450.

22. Hyman SA, Michaels DR, Berry JM, Schildcrout JS,

Mercaldo ND, Weinger MB. Risk of burnout in perioperative

clinicians: a survey study and literature review. Anesthesiology.

2011;114(1):194e204. https://doi.org/10.1097/ALN.0b013e31

8201ce9a.

23. Halbesleben JRB, Rathert C. Linking physician burnout and

patient outcomes: exploring the dyadic relationship between

physicians and patients. Health Care Manag Rev.

2008;33(1):29e39. https://doi.org/10.1097/01.HMR.0000

304493.87898.72.

24. Puthran R, Zhang MWB, Tam WW, Ho RC. Prevalence of

depression amongst medical students: a meta-analysis. Med

Educ. 2016;50(4):456e468. https://doi.org/10.1111/

medu.12962.

25. Rotenstein LS, Ramos MA, Torre M, Segal JB, Peluso MJ,

Guille C, et al. Prevalence of depression, depressive symptoms,

and suicidal ideation among medical students: a systematic re-

view and meta-analysis. J Am Med Assoc.

2016;316(21):2214e2236. https://doi.org/10.1001/jama.2016.

17324.

26. Riggs SA, Han G. Predictors of anxiety and depression in

emerging adulthood. J Adult Dev. 2009;16(1):39. https://doi.org/

10.1007/s10804-009-9051-5.

27. Wei M, Vogel DL, Ku T-Y, Zakalik RA. Adult attachment, affect

regulation, negative mood, and interpersonal problems: the

mediating roles of emotional reactivity and emotional cutoff. J

Counsel Psychol. 2005;52(1):14e24. https://doi.org/10.1037/

0022-0167.52.1.14.

28. Marganska A, Gallagher M, Miranda R. Adult attachment,

emotion dysregulation, and symptoms of depression and gener-

alized anxiety disorder. Am J Orthopsychiatry.

2013;83(1):131e141. https://doi.org/10.1111/ajop.12001.

29. Hirschfeld RMA. The comorbidity of major depression and

anxiety disorders: recognition and management in primary care.

Prim Care Companion J Clin Psychiatry. 2001;3(6):244e254.

https://doi.org/10.4088/pcc.v03n0609.

30. Chunming WM, Harrison R, MacIntyre R, Travaglia J,

Balasooriya C. Burnout in medical students: a systematic review

of experiences in Chinese medical schools. BMC Med Educ.

2017;17(1):217. https://doi.org/10.1186/s12909-017-1064-3.

31. de Oliveira GS, Chang R, Fitzgerald PC, Almeida MD, Castro-

Alves LS, Ahmad S, et al. The prevalence of burnout and

depression and their association with adherence to safety and

practice standards: a survey of United States anesthesiology

trainees. Anesth Analg. 2013;117(1):182e193. https://doi.org/

10.1213/ANE.0b013e3182917da9.

32. Maslach C, Leither M, Jackson S. Maslach burnout inventory. In:

Evaluating stress: a book of resources. 3rd ed. Lanham: Row-

man & Littlefield Publishers Inc; 1997.

33. Arroll B, Goodyear-Smith F, Crengle S, Gunn J, Kerse N,

Fishman T, et al. Validation of PHQ-2 and PHQ-9 to screen for

major depression in the primary care population. Ann Fam Med.

2010;8(4):348e353. https://doi.org/10.1370/afm.1139.

34. L€owe B, Decker O, Müller S, Br€ahler E, Schellberg D,

Herzog W, et al. Validation and standardization of the general-

ized anxiety disorder screener (GAD-7) in the general popula-

tion. Med Care. 2008;46(3):266e274. https://doi.org/10.1097/

MLR.0b013e318160d093.

35. Aktekin M, Karaman T, Senol YY, Erdem S, Erengin H,

Akaydin M. Anxiety, depression and stressful life events among

medical students: a prospective study in Antalya, Turkey. Med

Educ. 2001;35(1):12e17.

426 A.K. Johnson et al. / Health Professions Education 6 (2020) 420e427

https://doi.org/10.2147/AMEP.S96802
https://doi.org/10.2147/AMEP.S96802
https://doi.org/10.1176/appi.ap.11040079
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref9
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref9
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref9
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref9
https://doi.org/10.4103/0976-3147.188625
https://doi.org/10.4103/0976-3147.188625
https://doi.org/10.1007/s40596-017-0777-2
https://doi.org/10.1515/ijamh-2015-0077
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref13
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref14
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref14
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref14
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref14
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref14
https://doi.org/10.3946/kjme.2017.62
https://doi.org/10.5116/ijme.54c3.60cd
https://doi.org/10.5116/ijme.54c3.60cd
https://doi.org/10.1080/13548506.2017.1374545
https://doi.org/10.1186/s12909-017-1040-y
https://doi.org/10.1186/s12909-017-1040-y
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref19
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref19
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref19
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref19
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref20
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref20
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref20
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref20
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref20
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref21
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref21
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref21
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref21
https://doi.org/10.1097/ALN.0b013e318201ce9a
https://doi.org/10.1097/ALN.0b013e318201ce9a
https://doi.org/10.1097/01.HMR.0000304493.87898.72
https://doi.org/10.1097/01.HMR.0000304493.87898.72
https://doi.org/10.1111/medu.12962
https://doi.org/10.1111/medu.12962
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1007/s10804-009-9051-5
https://doi.org/10.1007/s10804-009-9051-5
https://doi.org/10.1037/0022-0167.52.1.14
https://doi.org/10.1037/0022-0167.52.1.14
https://doi.org/10.1111/ajop.12001
https://doi.org/10.4088/pcc.v03n0609
https://doi.org/10.1186/s12909-017-1064-3
https://doi.org/10.1213/ANE.0b013e3182917da9
https://doi.org/10.1213/ANE.0b013e3182917da9
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref32
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref32
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref32
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref32
https://doi.org/10.1370/afm.1139
https://doi.org/10.1097/MLR.0b013e318160d093
https://doi.org/10.1097/MLR.0b013e318160d093
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref35
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref35
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref35
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref35
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref35


36. Stewart SM, Lam TH, Betson CL, Wong CM, Wong AM. A

prospective analysis of stress and academic performance in the

first two years of medical school. Med Educ.

1999;33(4):243e250.

37. Vitaliano PP, Maiuro RD, Russo J, Mitchell ES. Medical student

distress. A longitudinal study. J Nerv Ment Dis.

1989;177(2):70e76.
38. Moffat KJ, McConnachie A, Ross S, Morrison JM. First year

medical student stress and coping in a problem-based learning

medical curriculum. Med Educ. 2004;38(5):482e491. https://

doi.org/10.1046/j.1365-2929.2004.01814.x.

39. Givens JL, Tjia J. Depressed medical students’ use of mental

health services and barriers to use. Acad Med J Assoc Am Med

Coll. 2002;77(9):918e921.
40. NIMH » major depression. https://www.nimh.nih.gov/health/

statistics/major-depression.shtml. Accessed February 26, 2020.

41. NIMH » any anxiety disorder. https://www.nimh.nih.gov/health/

statistics/any-anxiety-disorder.shtml. Accessed February 26,

2020.

42. Irving JA, Dobkin PL, Park J. Cultivating mindfulness in health

care professionals: a review of empirical studies of mindfulness-

based stress reduction (MBSR). Compl Ther Clin Pract.

2009;15(2):61e66. https://doi.org/10.1016/j.ctcp.2009.01.002.

43. Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a

missing quality indicator. Lancet Lond Engl.

2009;374(9702):1714e1721. https://doi.org/10.1016/S0140-

6736(09)61424-0.

44. Prins JT, Hoekstra-Weebers JEHM, Gazendam-Donofrio SM,

Dillingh GS, Bakker AB, Huisman M, et al. Burnout and

engagement among resident doctors in The Netherlands: a na-

tional study. Med Educ. 2010;44(3):236e247. https://doi.org/

10.1111/j.1365-2923.2009.03590.x.

45. Romani M, Ashkar K. Burnout among physicians. Libyan J Med.

2014;9. https://doi.org/10.3402/ljm.v9.23556.

46. Thommasen HV, Lavanchy M, Connelly I, Berkowitz J,

Grzybowski S. Mental health, job satisfaction, and intention to

relocate. Opinions of physicians in rural British Columbia. Can

Fam Physician Med Fam Can. 2001;47:737e744.

47. Melamed S, Shirom A, Toker S, Berliner S, Shapira I. Burnout and

risk of cardiovascular disease: evidence, possible causal paths, and

promising research directions. Psychol Bull. 2006;132(3):327e353.

https://doi.org/10.1037/0033-2909.132.3.327.

48. Toker S, Shirom A, Shapira I, Berliner S, Melamed S. The as-

sociation between burnout, depression, anxiety, and inflamma-

tion biomarkers: C-reactive protein and fibrinogen in men and

women. J Occup Health Psychol. 2005;10(4):344e362. https://

doi.org/10.1037/1076-8998.10.4.344.

49. Haas JS, Cook EF, Puopolo AL, Burstin HR, Cleary PD,

Brennan TA. Is the professional satisfaction of general internists

associated with patient satisfaction? J Gen Intern Med.

2000;15(2):122e128.

50. Shanafelt TD, Hasan O, Dyrbye LN, Sinsky C, Satele D, Sloan J,

et al. Changes in burnout and satisfaction with work-life balance

in physicians and the general US working population between

2011 and 2014. Mayo Clin Proc. 2015;90(12):1600e1613.

https://doi.org/10.1016/j.mayocp.2015.08.023.

51. Benson MA, Peterson T, Salazar L, Morris W, Hall R,

Howlett B, et al. Burnout in rural physician assistants: an initial

study. J Physician Assist Educ Off J Physician Assist Educ

Assoc. 2016;27(2):81e83. https://doi.org/10.1097/JPA.00000000

00000069.

52. Coplan B, McCall TC, Smith N, Gellert VL, Essary AC.

Burnout, job satisfaction, and stress levels of PAs. JAAPA Off J

Am Acad Physician Assist. 2018;31(9):42e46. https://doi.org/

10.1097/01.JAA.0000544305.38577.84.

53. Turnipseed DL. Anxiety and burnout in the health care work

environment. Psychol Rep. 1998;82(2):627e642. https://doi.org/

10.2466/PR0.82.2.627-642.

54. Childs JH, Stoeber J. Do you want me to be perfect? Two lon-

gitudinal studies on socially prescribed perfectionism, stress and

burnout in the workplace. Work Stress. 2012;26(4):347e364.

https://doi.org/10.1080/02678373.2012.737547.

55. Physician Assistant Education Association. By the numbers:

student report 2: data from the 2017 matriculating student and

end of program surveys. PAEA. 2018:1e75. https://doi.org/

10.17538/SR2018.0002.

56. McNeish DM, Stapleton LM. The effect of small sample size on

two-level model estimates: a review and illustration. Educ Psy-

chol Rev. 2016;28(2):295e314. https://doi.org/10.1007/s10648-

014-9287-x.

57. Dyrbye LN, Shanafelt TD, Werner L, Sood A, Satele D,

Wolanskyj AP. The impact of a required longitudinal stress

management and resilience training course for first-year medical

students. J Gen Intern Med. 2017;32(12):1309e1314. https://

doi.org/10.1007/s11606-017-4171-2.

58. AherneD, Farrant K, HickeyL, HickeyE,McGrath L,McGrath D.

Mindfulness based stress reduction for medical students: optimis-

ing student satisfaction and engagement. BMC Med Educ.

2016;16(1):209. https://doi.org/10.1186/s12909-016-0728-8.

59. de Vibe M, Solhaug I, Tyssen R, Friborg O, Rosenvinge JH,

Sørlie T, et al. Mindfulness training for stress management: a

randomised controlled study of medical and psychology stu-

dents. BMC Med Educ. 2013;13:107. https://doi.org/10.1186/

1472-6920-13-107.

427A.K. Johnson et al. / Health Professions Education 6 (2020) 420e427

http://refhub.elsevier.com/S2452-3011(20)30039-0/sref36
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref36
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref36
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref36
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref36
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref37
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref37
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref37
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref37
https://doi.org/10.1046/j.1365-2929.2004.01814.x
https://doi.org/10.1046/j.1365-2929.2004.01814.x
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref39
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref39
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref39
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref39
https://doi.org/10.1016/j.ctcp.2009.01.002
https://doi.org/10.1016/S0140-6736(09)61424-0
https://doi.org/10.1016/S0140-6736(09)61424-0
https://doi.org/10.1111/j.1365-2923.2009.03590.x
https://doi.org/10.1111/j.1365-2923.2009.03590.x
https://doi.org/10.3402/ljm.v9.23556
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref46
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref46
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref46
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref46
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref46
https://doi.org/10.1037/0033-2909.132.3.327
https://doi.org/10.1037/1076-8998.10.4.344
https://doi.org/10.1037/1076-8998.10.4.344
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref49
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref49
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref49
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref49
http://refhub.elsevier.com/S2452-3011(20)30039-0/sref49
https://doi.org/10.1016/j.mayocp.2015.08.023
https://doi.org/10.1097/JPA.0000000000000069
https://doi.org/10.1097/JPA.0000000000000069
https://doi.org/10.1097/01.JAA.0000544305.38577.84
https://doi.org/10.1097/01.JAA.0000544305.38577.84
https://doi.org/10.2466/PR0.82.2.627-642
https://doi.org/10.2466/PR0.82.2.627-642
https://doi.org/10.1080/02678373.2012.737547
https://doi.org/10.17538/SR2018.0002
https://doi.org/10.17538/SR2018.0002
https://doi.org/10.1007/s10648-014-9287-x
https://doi.org/10.1007/s10648-014-9287-x
https://doi.org/10.1007/s11606-017-4171-2
https://doi.org/10.1007/s11606-017-4171-2
https://doi.org/10.1186/s12909-016-0728-8
https://doi.org/10.1186/1472-6920-13-107
https://doi.org/10.1186/1472-6920-13-107

	The Relationship Between Depression, Anxiety, and Burnout Among Physician Assistant Students: A Multi-Institutional Study
	Recommended Citation

	The Relationship Between Depression, Anxiety, and Burnout Among Physician Assistant Students: A Multi-Institutional Study
	1. Introduction
	2. Materials and methods
	2.1. Study design and setting
	2.2. Study instruments
	2.3. Statistical analysis

	3. Results
	3.1. Participant characteristics
	3.2. Descriptive statistics
	3.3. Predictors of emotional exhaustion
	3.4. Predictors of cynicism

	4. Discussion
	5. Conclusion
	Ethical approval
	Funding/support
	Other disclosures
	Acknowledgements
	References


