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ARTICLE INFO ABSTRACT

Keywords: Introduction: We assessed students’ perception of the impact of the pandemic on their well-being, education,

Well-being academic achievement, and whether grit and resilience alter students’ ability to mitigate the stress associated

gm'l, with disruptions in education. We hypothesized that students would report a negative impact, and those with
esilience

higher grit and resilience scores would be less impacted.

Methods: A multidisciplinary team of educators created and distributed a survey to medical students. Survey
results were analyzed using descriptive statistics, ANOVA, and multivariate linear regressions. A p-value <.05
was considered statistically significant.

Results: A total of 195 students were included in the study. Approximately 92% reported that clinical education
was negatively affected, including participants with higher grit scores. Students with higher resilience scores
were more optimistic about clinical education. Those with higher resilience scores were less likely to report
anxiety, insomnia, and tiredness.

Conclusion: More resilient students were able to manage the stress associated with the disruption in their edu-
cation. Resiliency training should be year-specific, and integrated into the UME curriculum due to the different
demands each year presents.

Medical student education
Undergraduate medical education
COVID-19 pandemic

1. Introduction

The ongoing Covid-19 pandemic has had monumental implications
for undergraduate medical education (UME) in the United States.
Medical schools have been challenged to continue rigorous didactic and
clinical education while minimizing risk to students, faculty, staff, and
patients. In March of 2020, the Association of American Medical colleges
(AAMC) recommended that medical students not be involved in direct
patient care and identified students as “non-essential workers.”' The
AAMC guidance was based on three concerns: public health, access to
PPE, and risk of exposure to Covid-19 for patients, students, and pro-
viders.? These radical changes in UME were unlike anything seen in
recent years, leading students to express concern over the delivery of
their education and personal risks related to coronavirus exposure
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during the pandemic.”

It has been well documented that students experience stress and
anxiety due to the nature and rigor of medical school.> Sources of
medical students’ stress are work-life balance, relationships, lack of
guidance and support, the volume of information presented, financial
concerns, and uncertainty of the future.” The true impact of the
pandemic on UME is still in flux; however, presumably, it is negative. It
is also unclear if the added stress from the pandemic has impacted stu-
dents uniformly or if protective factors, such as “Grit” and “Resilience,”
aid some students’ ability to cope better than others.

Resilience is a psychological characteristic defined by coping effec-
tively with acute and chronic stress, responding positively to challenges,
and bouncing back from hardship.” Resilience has been shown in the
literature to be protective against long-term psychological disturbances,
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such as post-traumatic stress disorder (PTSD) and burnout.®” It is also
associated with such characteristics as cognitive flexibility, a positive
worldview, and optimism despite traumatic stressors.>”

Grit is a related psychological characteristic and is defined as the
perseverance to pursue long-term goals through adversity.®° Research
has shown that grit is positively associated with student performance in
gross anatomy, a higher score on the United States Medical Licensing
Examination (USMLE) Step 2 CK, and is associated with shorter time to
graduate degree completion.'®!!

While there are similarities between these two psychological con-
structs, grit refers to the sustained commitment to achieving goals
despite adversity, and resilience is coping with challenges. Interestingly,
one recent study found grit and resilience to both be protective against
the increased stress among faculty and residents during the initial phase
of the COVID-19 pandemic.'?

This study aimed to identify the impact of the pandemic on medical
students’ self-reported well-being, ability to reach academic milestones
(i.e., USMLE Step examinations and graduation), and future residency
applications. The study also aimed to measure students’ grit, resilience
and to identify associations of these traits with students’ perceptions of
the impact of the pandemic on their education.

2. Methods

A multidisciplinary team of educators at a single medical school,
created a 39-item electronic survey using the Qualtrics survey platform
(Qualtrics Software Company, Provo, UT). The survey included de-
mographic questions, the Short Grit Scale (Grit-S), the 2-item Connor-
Davidson Resilience Scale (CD-RISC-2), and questions designed to
assess the impact of the pandemic on psychological well-being and
achievement of academic milestones. Grit-S is an 8-item tool that re-
quires participants to rate statements regarding passion and persever-
ance to pursue long-term goals using a 5-point Likert scale.'® The Grit-S
tool is highly correlated with the original 12-item grit scale, has strong
internal consistency, and has high test-retest reliability.'* The
CD-RISC-2 is a 2-item measure of resilience where participants rate
statements regarding their ability to bounce back from hardships and
their adaptability to challenges using a 5-point Likert scale. The
CD-RISC-2 has high test-retest reliability, strong divergent and conver-
gent validity, and a strong correlation to the full version of the tool.'
Both the GRIT-S and CD-RISC-2 possess strong validity evidence to
assess grit and resilience among adults. Before distributing the survey,
the study tool was pilot tested with medical school leadership to ensure
that the questions were intuitive, the survey flow was logical, and the
response anchors were consistent throughout. See Supplemental Figure
A to view the survey.

After IRB approval, the survey was distributed through the weekly
“School of Medicine” online newsletter and also via a student-organized
text communication application. Data were collected from June 27
through July 15, 2020. The survey was re-distributed four times. The
timing of the survey was two months after the first peak of COVID in the
region, and three months after “non-essential” workers (i.e. medical
students) were removed from healthcare environments. First-year stu-
dents were excluded from the study as their medical studies had not yet
commenced.

2.1. Statistical analysis

Mean and standard deviation (SD) were calculated for continuous
data, and total counts were tabulated for categorical data. Missing data
were addressed using the pairwise deletion method. Scores from the grit
and resilience tools and all Likert scale responses were treated as
continuous data because there was a sufficient sample size of more than
ten observations per group. This enabled the use of parametric anal-
ysis.!>'© Likert scale responses were coded to a scale of —2 to +2.
Positive values (+1 and + 2) represented a positive response (agree,
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strongly agree). Negative values (—1 and —2) represented a negative
response (disagree, strongly disagree), and a response of 0 represented a
neutral response (neither agree nor disagree).

An ANOVA test was utilized to examine demographic differences
between participants’ year in medical school. To identify how the
pandemic affected students, linear regression analyses for each depen-
dent variable (questions regarding emotions and stressors) while ac-
counting for confounders such as year of medical school (MS2, MS3,
MS4) and grit and resilience scores. MS2 students were the reference
group for the statistical analyses.

Free-response answers to the question “Any further comments?”
were qualitatively analyzed for common themes. Themes were coded
and analyzed using the content analysis method by two raters. All
quantitative statistical tests were performed using SPSS statistical soft-
ware, Version 26.0 (SPSS Inc., Armonk, NY) with P < .05 considered
statistically significant.

3. Results

A total of 198 students completed the survey. The final statistical
analysis included 195 students for a response rate of 13.8%. Two re-
spondents were excluded because they were first-year students, and one
was excluded as an outlier due to the reported age of 65. All survey items
were completed by 97% (n = 190/195) of respondents. Response rates
per cohort were 20% of MS2, 19% of MS3, and 12% of MS4. The average
age of the participants was 24.9 years. See Table 1 for additional de-
mographic data.

Most students (54%) reported that stress in all aspects of their lives
was “high” or “very high” at the time of questionnaire completion, and
75% agreed or strongly agreed they experienced an increase in stress
due to the pandemic (Fig. 1). MS3 and MS4 students reported a more
significant increase in stress than MS2 students. Many students reported
increased anxiety/nervousness (75%), tiredness/exhaustion (68%), and
sleep disturbances (45%). Multivariate analysis revealed pandemic-
induced stress was less prominent among students with a higher resil-
ience score after adjusting for confounders such as year in school,
campus location, and living situation. Students with a higher resilience
score reported less physical and psychological symptoms of anxiety,
tiredness, and sleep disturbances. Of note, MS3 students had lower
resilience scores than MS2 students (P < .001).

Precisely 92% of students reported that the pandemic negatively
affected their clinical education, including those with higher grit scores
who also perceived a negative impact (coefficient = —0.198, P = .02).
Students with higher resilience scores were more optimistic about
clinical experiences (coefficient = —0.197, P = .02), while 60% of stu-
dents reported that didactic education was negatively affected.
Regarding perceived support from leadership, 52% of students replied
positively, but students with a higher grit score reported feeling less
supported at this stage of the pandemic.

Concern about milestone achievement was reported by 67% of stu-
dents and was less prevalent among MS4 students and those with a
higher resilience score. Most students reported worry about their per-
formance on USMLE Step exams (82%) and academic performance
overall (28%). The concern related to USMLE Step exam performance
was greatest among MS3 students and less prevalent among students
with higher resilience scores (coefficient = 0.206, P = .01). Students
indicated that they worried changes to the timing of USMLE Step exams
would negatively impact the residency application process (47%),
especially third-year students. (Table 2). Students perceived suspension
of away rotations would negatively impact their residency program se-
lection (42%), with MS4 (coefficient = —0.181, P = .03), and this
concern was highest among students at regional campuses (coefficient
—0.178, P = .02). Students (36%) expressed worry that the pandemic
would ultimately affect the timing of graduation. This concern was more
prevalent among females (coefficient = —0.208, P = .006), and less
prevalent in students with a lower resilience score (coefficient
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Table 1
Demographic characteristics stratified according to medical school year.
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Cohort Respondents No. (%) Indianapolis Campus No. (%)

Female No. (%)

Living Alone No. (%) Age Grit Resilience

MS2
MS3
MS4
Total

75 (38)
66 (33)
43 (22)
184 (100)

29 (39)
50 (76)
40 (93)
119 (64.7)

49 (65)
40 (61)
27 (63)

116 (63)

30 (40)
17 (26)
7 (16)
54 (29.3)

23.8 +2.2
25.1+1.8
26.7 £ 6.2
249 +£3.7

30+ 3.8

30.4 + 3.4
29.8 + 4.1
30.1 +£3.7

*Two students reported being in the first year of medical school and were excluded.

W Strongly disagree Disagree Neutral W Strongly agree

Increased stress

Increased nervousness

Increased tiredness

Increased insomnia

Increase in substance abuse

Reduced connectedness with peers

Lost professional identity as medical student

Optimistic about my education this year

My clinical exposure will be affected

Satisfied with performing my academic duties

My performance in STEP exams will be affected

Changes in timing of STEP exams will affect my residency application
Concerned reaching academic milestones

Timing of my graduation will be affected

Residency application process will be affected

My residency program selection will not be affected due to the pandemic

Feel comfortable with school's contingency plans
Interactions with my lead advisor were not affected
Interactions with my physician mentor were not affected
Supported by medical school leadership

Clinical education was not affected

Didactic education was not affected

Concerned about exposing family to the virus
Concerned about tuition/scholarships/loans

200

150 100 50 50

Fig. 1. Distribution of survey responses.

Table 2

Perceived impact of COVID-19 on exam performance, residency applications and timing of graduation.

Concern about Step Concern about Step Timing on

Concern about achieving

Effects on Residency Concern about Timing of

Performance Residency Applications Academic Milestones Application Process Graduation
Year  Mean + Coef p- Mean + Coef p-value  Mean + Coef p- Mean + Coef p-value  Mean + Coef  p-
SD value SD SD value SD SD value
MS2 1.1+1 Ref Ref 02+1 Ref Ref 09+1.1 Ref Ref 0.6+1.1 Ref Ref —-0.2+ Ref Ref
1.2
MS3 1.7+ 0.6 0.285  0.001 09+1.1 0.337 <0.001 1+1.1 0.04 0.59 1.2+1 0.25  0.001 0+1.2 0.09 0.28
MS4 1.2+1.1 0.033  0.69 0.3 +1.3 0.76 0.35 02+1.1 -0.26  0.001 1.6 + 0.6 0.39 <0.001 0.1+1.2 0.13 0.1

—0.252, P = .002).

The pandemic negatively affected many students’ sense of purpose,
with 84% reporting loss of professional identity due to changes in their
educational experience. Only 12% of students reported satisfaction with
personal academic performance, with resilience being a protective fac-
tor (coefficient = 0.220, P = .007). Approximately 84% of students re-
ported a reduced connectedness among peers, and 26% reported
increased alcohol use and other substances. Student loans were a
concern for 48% of students. Interestingly, students with a higher grit
score reported more worry related to student loans (coefficient = 0.279,
P < .001), and MS3 students reported less financial concern regarding
student loans (coefficient = —0.173, P = .04). Thirty-four students wrote
free-text comments, and four major themes emerged. The first theme is
the compounded stress from the shortening of clinical rotations and the
need to balance academic responsibilities while concurrently studying
for USMLE Step exams. The second theme was a concern for perceived
decrease or change in education without decreasing tuition cost. The
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third theme reflected students’ satisfaction with contingency plans.
Student-identified sources of stress comprised the fourth theme of the
free-text comments (Fig. 2).

4. Discussion

The COVID-19 pandemic has distinctly impacted medical students’
self-reported well-being, academic achievement, and residency appli-
cation process. The results of this study reveal that students’ pre-
pandemic concerns related to academic achievement and career plan-
ning were compounded by personal stressors, disconnection from peers,
and loss of professional identity because of changes in their education
due to pandemic contingency plans. Resilience was protective over a
perceived negative impact on academic achievement during a global
pandemic in this cohort, but grit was not. There was variability among
medical students’ perceptions of the impact of the pandemic on educa-
tion among each year of students, especially third year students who
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Theme

Representative Quotes

1. Compounded stress from the shortening of
clinical rotations and the need to balance
academic responsibilities while concurrently
studying for USMLE Step exams

“The combination of losing all the plans I had made for this year and losing control of my schedule—both in terms of
cancelled rotations and having required courses that overlap with retained online electives while trying to prep for
Step—while helplessly watching mass suffering and death has left me feeling adrift and oarless. I can’t concentrate
and I can’'t sleep. The continued difficulty with scheduling any electives has pushed my anxiety over the edge.”

“I am extremely concerned that the school has not considered how much more difficult our shortened [3 year]

rotations will be... I think lt 's gnmg to ga really badly for student(s)...we still have essentially no reduced

for the r

lclluu

time.”

.. the shortened time comes almost completely out of students' study

2. Concern for perceived decrease or change
in education without decreasing tuition cost

these.

“... My education has been negatively impacted by this. [ was unable to access resources I paid for, like labs and
study space. I think we should be refunded some of our lab fees and resource fees as we were unable to access

3. Satisfaction with the university’s
contingency plan

“I appreciate what the school is doing. I completely understand that the situation is evolving everyday so it can be
difficult to decide what to do so far in the future...”

“I am 100% for the proposed schedule for this fall. I think it makes complete sense, especially for the lectures and
small zoom groups. There is no need to expose us to one another...”

4. Students’ identified sources of stress and
anxiety

“...going out in public and seeing how the public blatantly disregards medical advice. It tears me apart to watch
people who are being selfish put the lives of others and myself at risk.”

“I have lost 2 family members to COVID-19.”

“Another stress for me was finding temporary housing while I'm on rotations so I don't expose high risk parents to
COVID (currently live with them).”’

Fig. 2. Exemplary quotes representative of themes.

reported the most psychologic distress because of pandemic changes to
their education.

It is not surprising that more resilient students had a less negative
perception of their academic circumstances, however it is interesting
that a high grit score was not associated with a better outlook. Resilience
was likely to be more protective over psychological well-being than grit
because resiliency better provides the ability to cope with adversity.
Similarly, resilience was more protective than grit in another study of
faculty and resident physicians at a large academic medical center
during the COVID-19 pandemic.'? The findings purport the potential for
resilience training to improve students’ perceptions of adversity and
their ability to navigate disruptions in their education. Likewise, grit and
resilience are associated with improved academic performance during
medical school.'”

There was variability observed between students’ perceptions of the
impact of the pandemic on medical education based on their medical
school year. This variability is not surprising due to the curricular dif-
ferences in medical school year (i.e. primarily didactic vs primarily
clinical). MS2 students perceived less impact of the pandemic on their
educational experience; however, these students routinely have online
didactic courses, so this was not radically changed during the pandemic.
Since they perceived less of an educational interruption, MS2 student
perceptions of the overall impact of the pandemic was lower than stu-
dents in more clinically focused years of medical school, specifically
MS3s and MS4s.

MS3 students reported the most overall concern about the impact of
the pandemic on all aspects of their education. MS3’s have also reported
the lowest psychological well-being. This finding contrasts with other
literature that reports the highest rate of anxiety and depression is found
among MS2 students and is subsequently attributed to the stress related
to the USMLE Step 1 exam and transition to clinical rotations.'®'° Since
stressors that have traditionally occurred during the second year
occurred during year three due to COVID-19 pandemic related delays;
the timeline shift is one potential explanation for the discrepancy
compared to previous data.

MS4 students perceived a potential negative impact of canceling
away rotations and how that might affect their residency application
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and match process. Another study of medical students reported similar
findings on the perceived impact of the loss of away rotations, specif-
ically to procuring letters of recommendation.?’ In this study, 17% of
respondents said they were more likely to take an extra research year to
bolster their application before applying to residency.”’

Educational training programs designed to enhance resilience,
decrease stress and mitigate burnout over time have been shown to
improve performance and perceived well-being?® but should be tailored
to each year if medical school’s unique stresses and demands. Since
third-year students have lower resilience scores than students in other
years of medical school, targeted interventions to promote or enhance
resilience in this cohort may be particularly beneficial. Future research
to explore the efficacy of resiliency training implementation may reveal
it’s utility for medical students in each year of school.

Future research in this arena should focus on the efficacy of focused
resilience training to boost well-being in future potential adverse events
like a global pandemic. A longitudinal study of grit and resilience scores
of students enrolled in resilience training, academic performance, and
perceived well-being would provide a deeper understanding of the ef-
ficacy of resilience training to mitigate the adverse effects of the diverse
challenges in medical school. Research to determine the detriment of
loss of away rotations would inform medical educators of the impor-
tance of away rotations to students’ residency applications and match
outcomes.

Limitations to this study are the cross-sectional, single institution
design, and low response rate. Due to the cross-sectional nature, the
results cannot measure a change in grit or resilience scores due to the
pandemic, nor can the students’ perceptions be correlated with actual
outcomes. Additionally, a more robust design would be a longitudinal
study because individual resilience fluctuates relative to one’s
circumstances.

Another limitation to this study was a low response rate which can be
attributed to electronic survey distribution. Despite a low response rate,
the sample size was substantial (n = 195), which the researchers deemed
sufficient to examine statistical data. Since the response rate is low, it is
essential to consider selection bias as an additional potential limitation.
The study institution is large and widespread across the state in many
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different communities, but despite this the study is limited because it is a
single-institution study.

5. Conclusion

While the lasting impact of COVID-19 on medical education is yet to
be determined, in this study, more resilient students were able to better
handle the stress associated with a disruption in their medical education.
Resiliency training should be integrated into the UME curriculum to
prepare medical students to overcome adversity and should be year-
specific due to the different psychological, academic, and clinical de-
mands each year presents. The results of this study provide insight for
medical educators to improve students’ support to navigate stressors
and changes that will be vital to improving coping, adaptability, and
perceived well-being as a future physician.
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