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Objective. To determine if students’ levels of resilience and self-reported wellness behaviors predict burnout and grade
point average (GPA) at the end of the first fall semester of the COVID-19 pandemic.
Methods. We measured first-year students’ resilience, burnout (exhaustion and disengagement), and self-reported
wellness behaviors (sleep, nutrition, social time, and self-care activities) at the beginning and end of the fall 2020 semester
of pharmacy school. We also collected students’ demographic information and obtained end-of-semester GPA from their
academic records. Using multivariable regression, we assessed whether students’ resilience and wellness behaviors
predicted burnout and GPA at the end of the semester. We also assessed for changes in burnout and wellness behaviors
over time.
Results. Resilience was positively associated with older age and was lower among students of color. Exhaustion and
disengagement were high at baseline and continued to worsen over time. Students’ self-reported wellness behaviors also
decreased over time, except for ratings of sleep adequacy. Resilience predicted lower levels of disengagement at the end
of the semester, but its relationship with exhaustion was inconsistent. The only wellness behaviors associated with lower
burnout were nutrition and sleep adequacy. Students’ end-of-semester GPA was also related to nutrition and sleep
adequacy but not resilience or burnout.
Conclusion. Resilience offered some protection from burnout, but its relationship to immutable factors suggests that
individual-focused interventions to improve student well-being (eg, wellness behaviors such as mindfulness meditation)
should be complemented by organizational support, especially for younger students and students of color.
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INTRODUCTION
Burnout is a chronic work-related strain that emerges after prolonged periods of psychological distress, and its
prevalence appears to be growing across the health professions, including pharmacy.1 Although burnout arises from an
imbalance of job demands and resources, interventions in pharmacy have focused primarily on personal coping strategies
(eg, mindfulness meditation, physical activity, and other wellness behaviors), which are often informally referred to as
“building resilience.” However, resilience is a psychological phenomenon reflecting one’s capacity to bounce back from
adversity, and although it can be enhanced by one’s life experiences and targeted interventions (eg, cognitive-behavioral
therapy), its relationship to personal wellness behaviors is unclear.2 Nonetheless, higher levels of resilience are thought to
protect people from burnout, though most studies to support this relationship are cross-sectional and limited in their ability
to establish cause and effect.3
Student pharmacists were at increased risk for burnout (eg, high-stakes testing, competition for jobs and
residencies) even before the COVID-19 pandemic introduced a new set of stressors to their academic experience.4
Students with higher levels of resilience may be better equipped to deal with these stressors, as are those who engage in
protective wellness behaviors (eg, adequate sleep) irrespective of their relationship with resilience. This study examined
whether first-year students’ baseline levels of resilience and wellness behaviors predicted burnout and academic
performance at the end of an especially high-strain period—their first semester of pharmacy school in an exclusively
remote learning environment during the fall 2020 phase of the COVID-19 pandemic. We selected first-year students to
test an extreme case (ie, the high levels of strain associated with starting a professional doctoral program) to support
generalization of our findings to students facing milder levels of strain.
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RESULTS
A total of 108 students completed the baseline survey (t1); due to attrition, 98 students completed the follow-up
survey (t2) (100% response rate at both timepoints). The sample was a median age of 23 years (interquartile range [IQR]
22-25) and 72% women; respondents were 24% White, 40% Asian, 24% Black, 8% Hispanic, and 4% Other.
Baseline Analyses (t1)
Mean (standard deviation) resilience at baseline (t1) was 29.7 (5.4)—significantly lower than two normative
samples of US adults (32.1 [5.2] and 31.8 [5.4]; p<.001 for both),2 but similar to a cohort of Canadian medical students,
29.8 (6.9) (p=.90).6 The correlation between age and resilience was significant (r=.21, p=.03), but scores did not differ by
gender (29.9 [5.3] and 29.6 [5.5] for men and women, respectively; p=.76). Resilience was significantly lower among
students of color (28.9 [5.1] vs. 32.1 [5.8] for White students, d=0.59, p=.008). In multivariable analysis, age and
race/ethnicity were significant predictors of resilience (B=.21, 95% CI 0.02 to 0.39 and B=-3.14, 95% CI -5.45 to -0.82,
respectively; p<.05 for both). After adjusting for age, gender, and race/ethnicity, the only wellness behaviors associated
with resilience were nutrition and social time (B=1.80, 95% CI 0.75 to 2.85 and B=0.15, 95% CI 0.04 to 0.25,
respectively; p<.05 for both). As baseline (t1), mean exhaustion and disengagement were 2.4 (0.4) and 2.1 (0.4),
respectively—already meeting some definitions for high levels of burnout.7 These scores were significantly lower than a
pre-pandemic sample of first- through third-year student pharmacists at another school (2.9 [0.4] and 2.7 [0.4] for
exhaustion and disengagement, respectively; p<.001 for both).4
Follow-up Analyses (t2)
Based on data inspection, we excluded two highly influential outliers (standardized residuals exceeding ± 3). One
student who disenrolled to pursue another career had a disproportionate effect on disengagement, and another was
excluded from GPA analyses due to having not completed the semester. In analyses of changes over time, social time and
self-care time demonstrated evidence of multicollinearity. Because social time was a predictor of baseline resilience and
was especially relevant to this study (ie, less socialization due to quarantining and social distancing), we retained it and
excluded self-care time.
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METHODS
Participants were first-year students at the University of Maryland School of Pharmacy. We administered surveys
at the beginning (t1) and end (t2) of the fall 2020 semester to measure study variables at both timepoints and their changes
over time (Δ). Participation was a course requirement, but students could opt out of having their results used for research.
Students received information about self-care and mental health resources throughout the semester, but as an
observational study, no specific interventions were performed. The study was deemed exempt by our institutional review
board.
We measured resilience using the Connor-Davidson Resilience Scale-10 (CD-RISC-10), which consists of 10
Likert-type items and yields a score of 0 to 40, with higher scores indicating higher levels of resilience.2 We measured two
dimensions of burnout—exhaustion (strain resulting from excess demands) and disengagement (distancing oneself from
work)—using the 16-item Oldenburg Burnout Inventory (OLBI), which yields a mean score of 1 to 5 for each domain,
with higher scores indicating higher levels of exhaustion or disengagement.5 We developed our own Likert-type rating
scales to assess students’ perceptions regarding sleep adequacy (the extent to which students perceived the number of
hours slept as adequate for feeling well-rested on a scale of 1 to 5) and nutrition (the extent to which students perceived
their dietary pattern as healthy on a scale of 1 to 5). We also asked students to report the number of hours/week engaged
in social activity and self-care (physical activity, mindfulness [eg, meditation], relaxation, and hobbies). Because
resilience is in part shaped by life experiences, we also included demographic questions to ascertain how differences in
the experiences of students of color may affect resilience, burnout, and academic success. We analyzed race/ethnicity as a
dichotomous variable, defined as any race/ethnicity other than “White or Caucasian.” We obtained grade point average
(GPA) from students’ academic records.
In each analysis, we operationalized resilience as a stable phenomenon (t1 only) and treated other variables as
dynamic processes. Our main endpoint of interest was whether baseline resilience (t1) and concurrent wellness behaviors
(t2) predicted end-of-semester burnout or GPA using multivariable linear regression. Additional analyses included how
exhaustion, disengagement, and wellness behaviors changed over time (paired t-test or Wilcoxon signed-rank test), and
whether changes in wellness behaviors (Δ) predicted burnout or GPA. Given evidence that resilience may differ by age,
gender, and race/ethnicity,2,6 we adjusted models for these covariates. We inspected data for violations of assumptions and
major outliers, and performed analyses in SPSS v.26 (Armonk, NY).
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DISCUSSION
Resilience provided some protection against burnout in our study, but the effects were inconsistent. For example,
resilience did not predict exhaustion after controlling for age, gender, and race/ethnicity. The finding that resilience was
partially explained by immutable factors—which may have in turn affected its relationship to burnout—aligns with a prior
study of student pharmacists in which being married was more strongly related to lower burnout than personal behaviors.4
Although the relationship between age and resilience was expected, the finding that resilience was lower among students
of color suggests that behavioral interventions (eg, mindfulness and other wellness behaviors) should not be the main
approach to student well-being. Perceptions regarding the difficulty of overcoming adversity among students of color
could be explained by numerous events at the time of this study, including the disproportionate effects of COVID-19 on
communities of color, an increase in hate crimes against Asian people, and police violence against Black people. Indeed, a
recent study in the Journal revealed some of the detrimental effects of racial trauma on the academic success and
psychological well-being of Black student pharmacists.8
Our findings suggest that efforts to build resilience via behavioral change should be complemented with
organizational support, especially for younger students and students of color. This aligns with a landmark report from the
National Academies of Science, Engineering, and Medicine, in which health professional education and training programs
are encouraged to address well-being from a systems- rather than individual-level perspective.9 Forms of organizational
support likely to benefit all students include training faculty and administrators in follower-supportive leadership
behaviors, increasing opportunities for faculty and peer social support, building social capital (eg, transparency and
fairness in school policies, student voice in organizational decisions), and providing students with greater autonomy in
their learning.10 Students of color are likely to derive additional benefit from an organizational climate of belonging and
increased diversity among faculty and staff, as they are more likely to seek support from people who have faced similar
experiences on account of their race.8
Wellness behaviors tended to decrease over time, but these trends did not correspond to decreases in resilience.
This finding was even true for social time, which was a predictor of baseline resilience and decreased considerably by the
end of the semester. The divergence between wellness behaviors and resilience raises questions regarding the connection
between these phenomena, or at least the strength of their relationship relative to immutable factors. In practical terms,
these findings suggest that professional organizations’ focus on promoting wellness behaviors to “build resilience” may be
misplaced, even if resilience offers some protection against burnout. Schools of pharmacy would likely benefit more from
resources to support organizational strategies, as these are generally more effective at improving long-term well-being
compared to individual-focused approaches.10,11
Baseline levels of exhaustion and disengagement already met some definitions for burnout, suggesting that
problems may exist long before entry into the profession. One concerning possibility is that health professions select for
students who are at increased risk for burnout because of their accumulated exposure to stressors when preparing and
applying to school (eg, GPA, standardized test scores, co-curricular activities). Some might argue that students
matriculating in fall 2020 may have been exposed to an atypical amount of stressors at the onset of the pandemic;
however, our finding that burnout scores were significantly lower than pre-pandemic scores at another school suggests
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Resilience did not change over time (p=.22), supporting its use as a stable phenomenon in this study. Exhaustion
and disengagement both worsened significantly, as did several wellness behaviors (Table 1); only sleep adequacy
remained unchanged.
After adjusting for age, gender, and race/ethnicity, resilience (t1) did not predict exhaustion when analyzed with
concurrent wellness behaviors (t2) (Table 2); only nutrition predicted exhaustion. When assessing whether exhaustion (t2)
was predicted by resilience (t1) and changes in wellness behaviors (Δ), the adjusted model was not significant, though
resilience emerged as a predictor (Table 3). Neither resilience nor changes in wellness behaviors (Δ) were significant
predictors of the change in exhaustion (Δ) over time.
Resilience was more consistently related to disengagement, emerging as a predictor when analyzed with
concurrent wellness behaviors (t2) (Table 2) and changes in wellness behaviors over time (Δ) (Table 3). Decreased sleep
adequacy was also a predictor of disengagement. As with exhaustion, none of the variables predicted worsening
disengagement.
None of the psychological phenomena of interest in this study predicted GPA. Regarding concurrent wellness
behaviors (t2), nutrition was a positive predictor of GPA (Table 2), and decreases in sleep adequacy over time (Δ) were
associated with higher GPA (Table 3).
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CONCLUSION
Our study supports the idea that resilience offers some protection from burnout, but it raises questions as to how
resilience-building is traditionally framed in the pharmacy literature (ie, as a collection of interventions focused on
behavior change). Additionally, our finding that resilience is partly shaped by immutable factors such as age and
race/ethnicity underscores the importance of complementing individual-focused interventions with organizational support.
Efforts in pharmacy to promote students’ psychological well-being should therefore shift from the present focus on
personal wellness behaviors to providing schools with guidance on structural changes to improve students’ experiences.
REFERENCES
1. McQuade BM, Reed BN, DiDomenico RJ, Baker WL, Shipper AG, Jarrett JB. Feeling the burn? A systematic review
of burnout in pharmacists. J Am Coll Clin Pharm. 2020;3(3):663-675. doi:10.1002/jac5.1218
2. Davidson JRT. Connor-Davidson Resilience Scale (CD-RISC) Manual. Published online June 1, 2020.
3. West CP, Dyrbye LN, Sinsky C, et al. Resilience and Burnout Among Physicians and the General US Working
Population. JAMA Netw Open. 2020;3(7):e209385-e209385. doi:10.1001/jamanetworkopen.2020.9385
4. Fuller M, Schadler A, Cain J. An Investigation of Prevalence and Predictors of Disengagement and Exhaustion in
Pharmacy Students. AJPE. 2020;84(10). doi:10.5688/ajpe7945
5. Demerouti E, Bakker AB. The Oldenburg Burnout Inventory: A good alternative to measure burnout and
engagement. In: Handbook of Stress and Burnout in Health Care. Nova Science; 2008.
6. Rahimi B, Baetz M, Bowen R, Balbuena L. Resilience, stress, and coping among Canadian medical students. Can
Med Educ J. 2014;5(1):e5-e12.
7. Peterson U, Demerouti E, Bergström G, Samuelsson M, Asberg M, Nygren A. Burnout and physical and mental
health among Swedish healthcare workers. J Adv Nurs. 2008;62(1):84-95. doi:10.1111/j.1365-2648.2007.04580.x
8. Kiles TM, Cernasev A, Tran B, Chisholm-Burns M. Effects of racial trauma on Black Doctor of Pharmacy students.
AJPE. 2021;85(9). doi:10.5688/ajpe8558
9. National Academies of Sciences, Engineering, and Medicine. Taking Action against Clinician Burnout: A Systems
Approach to Professional Well-Being. The National Academies Press; 2019. https://doi.org/10.17226/25521
10. Roczniewska M, Smoktunowicz E, Calcagni CC, von Thiele Schwarz U, Hasson H, Richter A. Beyond the
individual: A systematic review of the effects of unit-level demands and resources on employee productivity, health,
and well-being. J Occup Health Psychol. Published online November 15, 2021. doi:10.1037/ocp0000311
11. Panagioti M, Panagopoulou E, Bower P, et al. Controlled interventions to reduce burnout in physicians: a systematic
review and meta-analysis. JAMA Intern Med. 2017;177(2):195-205. doi:10.1001/jamainternmed.2016.7674

Ac

Downloaded from http://www.ajpe.org by guest on August 17, 2022. © 2022 American Association of Colleges of Pharmacy

this is not the case.4 Because the duration of burnout may help explain its overlap with depression,12 these findings have
major implications for the timing of burnout interventions in pharmacy education.
Academic performance was influenced more by markers of physical health (eg, nutrition, sleep) than by
psychological well-being. The inverse relationship between sleep adequacy and GPA was unexpected but could indicate
that some students sacrificed sleep to achieve higher grades. With only one semester of data, we could not ascertain the
longer-term effects of resilience, burnout, and wellness behaviors on GPA.
A methodological strength of this study is that we measured burnout and wellness behaviors over time. Indeed,
many of these variables changed over the course of just a few months, and results differed when variables were analyzed
concurrently or as changes over time. These findings illustrate the importance of assessing burnout as a dynamic
phenomenon rather than at isolated points in time.
Regarding limitations, our study was small and representative of one school, and it is unclear how our results
generalize to other programs given variability in how the pandemic has been managed across the US. However, one
advantage of our student body is its diversity, which allowed us to assess for differences in the life experiences among
students of color. A related limitation is our timeframe, as it did not capture how the pandemic has evolved, including the
availability of vaccines and emergence of new strains. Consequently, our study likely only measured students’ initial
uncertainty about the pandemic, their reactions to social distancing requirements, and their experiences with remote
learning. Another limitation is that we did not operationalize resilience as a dynamic phenomenon because it was not
being targeted by a specific intervention. Given that students’ social time was associated with resilience at baseline, an
intervention worth studying as the pandemic subsides is whether facilitated interactions between students, faculty, and
staff affect resilience. Regardless of the intervention employed, we suggest that resilience be explicitly measured in future
studies rather than using the term informally to refer to any attempt to improve student well-being via behavior change.
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Baseline (t1)
29.7 (5.4)
2.4 (0.4)
2.1 (0.4)
10.7 (11.3)
2.6 (0.7)
3.2 (0.9)
19.8 (15.3)

Follow-Up (t2)
29.1 (5.4)
2.5 (0.4)
2.2 (0.4)
9.0 (13.9)
2.5 (0.8)
2.9 (1.0)
14.5 (12.7)

p value
.22
.04
.006
.004
.28
.002
<.001

t

Variable
Resilience
Exhaustion
Disengagement
Social hours/week*
Sleep rating
Nutrition rating
Self-care hours/week*

af

*Analyzed using Wilcoxon signed-rank test, whereas all other variables were compared using paired t-tests.

Table 2. Relationships Between Resilience, Concurrent Wellness Behaviors, Burnout, and Academic Performance

Disengagement
r2 = .08, p = .06

Grade point average
r2 = .10, p = .04

CI=confidence interval

Predictor
Resilience (t1)
Sleep rating (t2)
Nutrition rating (t2)
Social hours/week (t2)
Self-care hours/week (t2)
Resilience (t1)
Sleep rating (t2)
Nutrition rating (t2)
Social hours/week (t2)
Self-care hours/week (t2)
Resilience (t1)
Exhaustion (t2)
Disengagement (t2)
Sleep rating (t2)
Nutrition rating (t2)
Social hours/week (t2)
Self-care hours/week (t2)

B
-0.01
-0.13
-0.11
-0.004
-0.001
-0.02
-0.11
0.01
-0.003
-0.001
-0.02
-0.09
0.14
-0.20
0.17
-0.004
-0.003

95% CI
-0.03 to 0.003
-0.28 to 0.02
-0.21 to -0.02
-0.01 to 0.003
-0.01 to 0.01
-0.034 to -0.002
-0.24 to 0.03
-0.08 to 0.09
-0.01 to 0.003
-0.01 to 0.01
-0.05 to 0.01
-0.51 to 0.32
-0.26 to 0.55
-0.43 to 0.02
0.03 to 0.32
-0.01 to 0.01
-0.01 to 0.01

p value
.10
.08
.02
.23
.81
.03
.13
.90
.28
.77
.17
.65
.48
.08
.02
.39
.55
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Outcome
Exhaustion
r2 = .10, p = .02

Table 3. Relationships Between Resilience, Changes in Wellness Behaviors and Burnout, and Academic
Performance
Outcome
Exhaustion
r2 = .01, p = .34

Disengagement
r2 = .16, p = .002

Grade point average
r2 = .12, p = .02

Predictor
Resilience (t1)
Sleep rating (Δ)
Nutrition rating (Δ)
Social hours/week (Δ)
Resilience (t1)
Sleep rating (Δ)
Nutrition rating (Δ)
Social hours/week (Δ)
Resilience (t1)
Exhaustion (Δ)
Disengagement (Δ)
Sleep rating (Δ)
Nutrition rating (Δ)
Social hours/week (Δ)

Ac

Downloaded from http://www.ajpe.org by guest on August 17, 2022. © 2022 American Association of Colleges of Pharmacy

Table 1. Comparison of Resilience, Burnout, and Wellness Behaviors at Baseline and Follow-Up

B
-0.02
-0.07
-0.02
0
-0.02
-0.18
0.07
-0.002
-0.002
-0.01
-0.07
-0.31
0.14
0.003

95% CI
-0.04 to -0.002
-0.21 to 0.07
-0.13 to 0.09
-0.01 to 0.01
-0.03 to -0.002
-0.30 to -0.06
-0.02 to 0.17
-0.01 to 0.003
-0.03 to 0.02
-0.39 to 0.36
-0.43 to 0.30
-0.51 to -0.11
-0.01 to 0.29
-0.01 to 0.01

CI=confidence interval
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p value
.03
.33
.69
.88
.03
.003
.11
.45
.86
.94
.71
.003
.07
.42

