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Abstract

The ongoing COVID-19 pandemic has caused significant psychological impact on medical
professionals, including medical students, many who have been caring for patients on the
frontlines. Understanding how medical students perceive their stressful life experiences is
important as the mental health of these future physicians directly impacts their ability to
care for patients. We assessed for post-traumatic growth and resilience in the face of trau-
matic events among a cohort of medical students that attended a medical school located
in an early epicenter of the COVID-19 pandemic. Between October 29, 2020 and Decem-
ber 1, 2020, medical students at the Icahn School of Medicine at Mount Sinai in New York
City were surveyed on various stressful life events, including COVID-19. We identified
specific resilience behaviors, including establishing a supportive social network, relying
on a moral compass, and using cognitive flexibility, that medical students commonly used
to cope with traumatic experiences. Compared with students who perceived COVID-19 as
their most stressful life event, students who perceived other events, such as family issues or
serious illness, as most stressful experienced less COVID-related stress (t = -2.2, p = .03),
greater posttraumatic growth (t = 4.3, p < .001), and demonstrated more resilient behaviors
including establishing and nurturing a supportive social network (t = 2.2, p = .03), devel-
oping brain fitness (t = 2.2, p = .03), and finding meaning and purpose in things (t = 2.9,
p = .006). This suggests that stressful experiences prior to or in parallel with COVID-19
encouraged posttraumatic growth and development of resilience behaviors that were pro-
tective to COVID-19-related stress.
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Introduction

The mental health of healthcare workers at every level has been severely impacted during
the COVID-19 pandemic. Prior studies during the SARS outbreak showed that healthcare
workers caring for patients during the outbreak were at greater risk of developing anxiety,
depression, and outbreak-related stress than the general population [1]. Initial studies on
healthcare workers and medical students during the COVID-19 pandemic seem to support
a similar conclusion. A study on 2,579 frontline healthcare workers (FHCWs) at the Mount
Sinai Hospital during the Spring 2020 pandemic surge in New York found that 23.3%
screened positively for COVID-19-related PTSD symptoms, 26.6% for MDD symptoms,
and 25.0% for GAD symptoms [2]. While limited studies exist on American medical stu-
dents, studies in China found that 25% of medical students (n = 7143) attending Changzi
Medical School experienced COVID-19-related anxiety, while 27% of medical students
at Sichuan University experienced COVID-19-related psychological distress, with 11% of
students experiencing acute stress reaction to COVID-19 [3, 4]. In Chennai, India, medical
student stress and anxiety significantly increased as a result of the COVID-19 pandemic
and time in quarantine, as compared with prior measures in 2019 [5].

Since highly stressful life events such as the COVID-19 pandemic can negatively impact
mental wellbeing, studying post-traumatic growth and resilience allows for greater under-
standing of how individuals maintain mental wellness in the wake of these events. Post-
traumatic growth (PTG), coined first by Tedeschi and Calhoun in 1996 [6], is the set of
positive psychological changes that may occur in the aftermath of traumatic or highly
stressful events. In comparison, resilience helps individuals effectively cope with stress,
allowing them to continue functioning in the wake of a traumatic event [7]. Although PTG
often coexists with stress symptoms, resilience is negatively associated with stress symp-
toms and promotes an individual’s wellbeing. Due to their distinctive associations with
stress symptoms, the relationship between PTG and resilience has been equivocal. A study
on 9/11 survivors found that 15 years after the events 9/11, survivors exhibited 9/11-related
PTG, with greater PTG associated with greater 9/11 exposure, higher post-traumatic stress
symptoms, and greater indicators of psychosocial wellbeing [8]. Conversely, a study exam-
ining resilience in post-9/11 survivors found that while 65.1% of the sample exhibited resil-
ience, survivors who had greater 9/11 exposure actually had less resilience [9]. Other stud-
ies on medical student response after the 3/11 triple disaster in Fukushima, Japan found
that students who responded as volunteers to the 3/11 triple disaster exhibited both higher
PTG and engaged in higher levels of resilient behaviors than their peers [10, 11].

Medical students have historically been an important source of aid during disasters
such as 9/11 and the Fukushima 3/11 triple disaster, as well as during the current COVID-
19 pandemic [12, 13]. Direct involvement in efforts related to the COVID-19 pandemic
make medical students potentially subject to the same psychological consequences as other
healthcare workers on the frontline, albeit with less professional experience on which to
rely. Examining the impact that the COVID-19 pandemic had on medical students’ mental
health and exploring post-traumatic growth and resilience in this population is thus impor-
tant, especially since the mental health of medical students has direct implications for their
future ability to care for patients as physicians.

The present study involved a medical student sample at the Icahn School of Medicine at
Mount Sinai in New York City, which was located in an early epicenter of the COVID-19
pandemic. Since the earliest days of the COVID-19 pandemic in March of 2020, medical
students at Mount Sinai were immediately mobilized to aid in a host of efforts to combat
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the spread of COVID-19. Students of all years helped package, deliver, and monitor PPE
supplies, built ventilators, called to notify patients of COVID-19 test results, sought out
advance care directives for hospitalized patients, delivered telehealth care to patients nor-
mally seen at a student-run free clinic, aided in grocery and medication delivery to home-
bound patients, and helped with childcare for frontline physicians. A number of fourth year
medical students also graduated early and began working as frontline physicians treating
COVID-positive patients. This population provided an opportunity to understand how
medical students attending a medical school in an epicenter of the COVID-19 pandemic
experienced COVID-19 stress, and how they were able to cope with the isolation, anxiety,
and uncertainty of a global pandemic. We predicted that medical students who demon-
strated greater resilience-promoting behaviors would experience less posttraumatic stress.
We also predicted that students who experienced PTG as a result of a highly stressful life
crisis other than the COVID-19 would experience less COVID-related stress, because their
previously acquired PTG may be protective for COVID-related stress, or because the other
events they experienced may have had a more severe impact than COVID-19.

To our knowledge, there are no existing studies on PTG and resilience of American
medical students in the wake of the COVID-19 pandemic. Nor are there existing studies
on how prior stressful experiences may affect a medical student’s PTG or resilience dur-
ing the COVID-19 pandemic. We sought to fill this gap by a) allowing students to choose
their most stressful life event to reflect upon (vs. only asking about response to a specific
disaster); b) assessing their post-traumatic stress, PTG, resilience, and resilience-promoting
behaviors in light of this stressful life event; and c) evaluating how their prior PTG, resil-
ience, and resilience-promoting behaviors influenced their COVID-19-related stress.

Method
Participants

The primary sample for our study was a group of urban-dwelling, medical students at the
Icahn School of Medicine at Mount Sinai in New York City. Table 1 provides descriptive
statistics for the sample.

Procedure

We distributed an original survey via RedCap to medical students at the Icahn School of Medi-
cine at Mount Sinai between October 29, 2020 and December 1, 2020. The survey assessed
post-traumatic stress, post-traumatic growth, and resilience-promoting behaviors exhibited by
medical students after experiencing stressful life events, including but not limited to COVID-
19. We also surveyed the COVID-19 pandemic’s impact on students’ lives and assessed for
COVID-19 related stress symptoms. Participants were initially informed of the study via an
email blast from the research team. The URL for the survey was included in the email blast,
and participants consented to participate in the study by indicating consent on the first page of
the survey. Responses to the survey were anonymous. We also conducted optional interviews
to provide qualitative insights and commonalities in students’ experiences.

All procedures were determined to be exempt from institutional review board review at
the Icahn School of Medicine at Mount Sinai, under Exempt Category 2.
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Table 1 Demographics of
Sample Population

Measures

Characteristic Total (N = 81)
n %
Total 100
Gender
Male 26 32.1
Female 53 65.4
Genderqueer/nonbinary 2 2.5
Year in medical school
1 23 28.4
2 34 42.0
3 4 49
4 20 24.7
Ethnicity
Hispanic or Latino 11 13.6
Not Hispanic or Latino 70 86.4
Race
Black or African American 4 4.9
White 42 51.9
Asian 33 40.7
Most stressful life event
COVID-19 pandemic 38 52.1
Family issues 9 12.3
Serious illness 5 6.8
Relationship problems 5 6.8
Death of someone close to you 4 5.5
Bullying or abuse 4 5.5
Moved or changed schools 4 5.5
School/academic problems 2 2.7
Friendship problems 1 1.4
Political event 1 1.4

Post-traumatic Stress Symptoms

We used an adapted version of the Davidson Trauma Scale (DTS) to assess for post-
traumatic stress symptoms. The DTS is a clinically validated 17-item scale that was
developed as a self-assessment tool for post-traumatic stress disorder symptoms [14].
Compared to a semi-structured interview for diagnosing PTSD, the DTS has a sensitivity
of 69.0% and specificity of 95.0% at a score of 40, which was recommended as the cut-
off point for accurate classification of which individuals did or did not have PTSD [14].
In our study, we used a 12-item, adapted version of the DTS similar to Kaye-Kauderer
et al.’s study on resilience in Fukushima medical students [11]. Respondents rated items
using a 5-point scale, from O (not at all) to 4 (strongly agree), with a possible score range
from 0-48. Prior studies have shown that the DTS has high internal reliability, with a
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test—retest reliability coefficient of .86 and a Cronbach’s alpha value of .99. In the current
sample, the Cronbach’s alpha value was 0.72.

Post-traumatic Growth

We used the short form of the Post-Traumatic Growth Inventory (PTGI-SF) to assess for
post-traumatic growth after the student’s most stressful life event. Post-traumatic growth is
defined as the set of positive changes that individuals report in the aftermath of traumatic
or highly stressful events [15, 16]. The 10-item PTGI-SF assesses post-traumatic growth
across five domains: personal strength, relating to others, new possibilities, appreciation
of life, and spiritual change, including two items from each of the five domains [16]. The
PTGI-SF has high internal reliability, with Cronbach’s alpha value of .72-.84 across the
five domains, and .89 for the overall scale [16]. In the current sample, the Cronbach’s alpha
value was .86.

Resilience

We used two scales—the Connor-Davidson Resilience Scale (CD-RISC) and a newly-developed
Resilience Behavior Scale (RBS)—to measure resilience, defined by Luthar et al. [7], as positive
adaptations by individuals in the face of adversity.

The 10-item CD-RISC is a clinically validated scale that is a self-reporting tool for char-
acteristics of resilience [17]. It asks respondents to rate items on a 5-point scale, from 0
(strongly disagree) to 4 (strongly agree), with a possible score range from 0—40. Prior stud-
ies have shown that the 10-item CDRS has good internal validity, with Cronbach’s alpha
value of .85. In the current sample, the Cronbach’s alpha value was .858.

The RBS is a newly-introduced tool that identifies specific resilience promoting behav-
iors that individuals employ to cope with stress [18]. Based on a prior study using the RBS
to survey resilience in Fukushima medical students [11], we asked participants to report 11
forms of behaviors they used to cope with the stressful event, including engaging in posi-
tive attitude/optimism, using cognitive flexibility, relying on moral compass, finding resil-
ient role models, confronting fears, developing active coping skills, seeking social support,
tending to physical wellbeing, developing brain fitness, focusing on strengths, and finding
meaning/purpose in things. Respondents rated items on a 5-point scale, from O (strongly
disagree) to 4 (strongly agree), with a possible score range from 0—-44. Higher scores indi-
cate more use of resilience promoting behaviors. In the current sample, the Cronbach’s
alpha value was .904, demonstrating that this new scale has good internal validity.

COVID-19 Stress Symptoms

We assessed for loneliness, boredom, irritability, and intrusive thoughts (how often par-
ticipants thought of COVID-19) in assessing for COVID-related stress, based prior studies
[19] linking loneliness and social isolation experienced during COVID-19 to development
of future depressive symptomatology. Respondents rated items using a 5-point scale, rang-
ing from O (not at all) to 4 (enormously), with a possible score range from 0-20.
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Results

Table 1 illustrates the demographics of the participants of our study, with Fig. 1 as a visual
representation of the most stressful events that medical students self-reported. While the
majority (52.1%) of medical students indicated that the COVID-19 pandemic was their
most stressful event, the remaining 47.9% of students indicated that another life event
was most stressful to them, even in the context of the COVID-19 pandemic. Other trau-
matic events students indicated as most stressful included family issues, serious illness,
relationship problems, bullying, and death of loved ones. Students who were interviewed
also experienced a breakdown of stressful events similar to that of the students who were
surveyed: half of the students indicated that their most stressful life event was not COVID-
related, including an unexpected death of a parent and a severe illness of a sibling.

Students used an array of resilience behaviors as measured by the RBS to cope during
their most stressful life event (Table 2). Behaviors most commonly used, as reflected by
higher mean scores, included establishing a supportive social network, relying on a moral
compass, and using cognitive flexibility. Students that were interviewed spoke of a wider
ranging array of coping behaviors than the RBS could capture: some sought creative outlets
(journaling, writing, art), while others turned to volunteering as a tangible way to get their
mind off of pandemic-related stress. Leaning on family, trusted friends, and significant oth-
ers in these difficult times was essentially ubiquitous for students who were interviewed.

We then assessed the correlation between the two resilience scales (RBS and CDRS)
and the PTGI-SE. The RBS and the CDRS were positively correlated with one another (r
= .53, p < .001). The RBS and the PTGI-SF were also positively correlated (r = .46, p <
.001). However, there was no correlation between the CDRS-10 and the PTGI-SF (r = .03,
n.s.).

Afterwards, we examined correlations between resilience and post-traumatic stress
symptoms, resilience and desire to help during crises, and resilience and post-traumatic

Most Stressful Life Event (N = 73)

B COVID-19 pandemic

[ Family issues

M Serious illness

[ Relationship problems

[ Death of someone close to you
M Bullying or abuse

[ Moved or changed schools

M School/academic problems

M Friendship problems

M Political event

Fig. 1 Most Stresstul Life Event
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Table 2 Resilience Behaviors Used During Most Stressful Life Event

Measure Mean Std. Dev
RBS-1: Engaged in positive attitude/optimism 2.39 1.00
RBS-2: Used cognitive flexibility through reevaluation of trauma 2.62 0.67
RBS-3: Relied on your moral compass 2.71 0.80
RBS-4: Found a resilient role model 1.70 1.14
RBS-5: Faced your fears 1.88 0.91
RBS-6: Developed active coping skills 2.39 0.90
RBS-7: Established and nurtured a supportive social network 2.84 0.86
RBS-8: Attended to physical wellbeing 2.12 1.08
RBS-9: Developed brain fitness 2.53 0.94
RBS-10: Found and fostered strengths 2.45 0.98
RBS-11: Found meaning and purpose in things 2.33 0.99
RBS-total 25.27 7.39

growth (Table 3). We chose to analyze two subsamples of students- those indicating a non-
COVID-19 event as most stressful vs those indicating the COVID-19 pandemic as most
stressful. There was no significant correlation between either resilience scale (CDRS-10 or
RBS) and post-traumatic stress symptoms (measured by the DTS). There was also no sig-
nificant correlation between either resilience scale and COVID-19-related stress.

There was a positive correlation between resilience behaviors (measured by the RBS)
and wanting to help (p = .011)/feeling capable of helping (p = .014) among students who
indicated a non-COVID-19 event as their most stressful event (Table 3). Additionally, there
was a positive correlation between resilience traits (measured by the CDRS-10) and want-
ing to help (p = .027)/feeling capable of helping (p = .005) among students who indicated
that COVID-19 was their most stressful event. Resilience measured by the RBS and post-
traumatic growth were positively correlated in the subsample of students indicating a non-
COVID-19 event as their most stressful event (p < .001). In contrast, resilience behaviors
and post-traumatic growth were not significantly correlated in the subsample of students
listing COVID-19 as their most stressful event.

Table 3 Correlations Between Resilience Scales, Stress, and Desire to Help

Non-COVID-19 (N = 38) COVID-19 (N = 35)
CDRS-10 RBS CDRS-10 RBS
Pearson p value Pearson )4 Pearson p value Pearson p
correlation correlation value correlation correlation value
Post-traumatic stress .108 577 .005 980 -.110 557 151 417
symptoms (DTS)
COVID-19-related 157 424 -.136 489 .021 909 168 .366
stress
‘Want to help 284 136 459 011 .398 .027 111 552
Feel capable of helping .260 173 442 014 492 .005 341 .061
PTGI total .046 812 .585 <.001 -.010 956 187 314
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Finally, we examined differences in PTG, resilience, and COVID-19 stress experienced
by two subsamples of students: those indicating a non-COVID-19 event as most stressful
versus those indicating the COVID-19 pandemic as most stressful (Table 4). Students who
indicated a non-COVID-19 event as most stressful demonstrated significantly greater post-
traumatic growth (p < .001), resilience behaviors (p = .033 for RBS-7, p = .034 for RBS-9,
p = .006 for RBS-11), and less COVID-19 stress symptoms (p < .029) than students who
indicated that COVID-19 was their most stressful event.

Discussion

Using a sample of medical students from a medical school located at an epicenter of the
COVID-19 pandemic in the U.S, we gained insight into the most stressful events that
students experienced, including but not limited to COVID-19, and assessed their post-
traumatic growth and resilience. First, almost half of all students in our study indicated
that an event outside of COVID was most stressful to them. Most of these events were
deeply personal in nature, such as family issues, serious illness, relationship problems,
bullying, and death of loved ones. Even at a relatively young age and early on in their
medical training, students had experienced stressful life events that could potentially
shape their response to COVID-related stress.

Second, we identified specific resilience promoting behaviors (from the RBS) that stu-
dents in our study commonly used to cope with these stressful events. Common resilience
behaviors used included seeking social support, adopting positive attitudes/reevaluation of
the trauma, and relying on moral compass/personal values. This is in line with prior stud-
ies in preclinical medical students showing that to cope with stress, students commonly
used strategies such as personal engagement, positive reinterpretation of the situation, and
seeking support programs [20]. Students that we interviewed confirmed similar resilience
behaviors to cope with traumatic events—they relied on family, friends, and significant oth-
ers as their primary support system, stayed consistent to their values, and sought profes-
sional help when needed. Specifically to cope with COVID-19 stress and isolation, stu-
dents mentioned adopting routines to give their days structure, volunteering as an outlet to
give them a continued sense of purpose, and seeking creative outlets (writing, journaling,
art) to destress. In future studies, it would be interesting to compare the resilience behav-
iors exhibited by medical students, a self-selecting group of community-minded individu-
als with access to higher education, to a wider population of young people across different
professions.

Third, we gained insight into how the two resilience scales—CD-RISC and the
RBS—-were related to each other. The CD-RISC focuses on self-perceived personality
traits whereas the RBS focuses on behaviors, and they were positively correlated with one
another, in line with the fact that both scales measure overlapping aspects of an individu-
al’s resilience. However, the RBS was positively correlated with PTG, while the CDRS-
10 was not. This indicates that the CDRS-10 and the RBS may be measuring different
aspects of a person’s resilience. Specific resilience promoting behaviors, measured by
the RBS, may be more adoptable and dynamic, correlating with transformational experi-
ence of growth after trauma. In contrast, resilience traits, as measured by the CDRS-10,
may be less positively correlated with post-traumatic growth. An already highly resilient
person who scored high on the CDRS-10 may not have as much growth measured after
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trauma, because psychological struggle that is required for growth might not be necessary
for them or they already demonstrated a high functioning, leading to lower levels of PTG
experiences.

We did not identify an expectable negative correlation in our population of students
between resilience and post-traumatic stress symptoms, or between resilience and COVID-
19-related stress. One potential explanation for this is that our survey of stress symptoms
may not have encompassed the full magnitude of symptoms escalating to a post-traumatic
diagnosis. Future work could involve determining whether resilience is negatively corre-
lated with symptoms escalating to a post-traumatic diagnosis such as acute stress disorder
or post-traumatic stress disorder.

Our research revealed positive correlations between resilience and wanting to help/
feeling capable of helping during a crisis. This is consistent with prior findings of higher
levels of resilience in Japanese medical student volunteers versus non-volunteers after the
3/11 disaster in Fukushima [10, 11]. We were able to further delve into this correlation
by distinguishing resilience traits from behaviors. Resilient traits (CDRS-10) were posi-
tively associated with wanting to help/feeling capable of helping in students who indicated
COVID-19 as their most stressful event, while resilient behaviors (RBS) were positively
associated with wanting to help/feeling capable of helping in students who indicated a non-
COVID-19 event as most stressful. And, only in the non-COVID-19 subsample of students,
PTG was positively correlated with resilient behaviors. An intriguing explanation for these
collective findings may be that prior experience with traumatic stressors spurred PTG over
time, which in turn fostered more resilient behaviors in the face of COVID-19 (assuming
non-COVID-19 events were not contemporaneous with the pandemic). Whereas, in those
students who found COVID-19 the most stressful, insufficient time had elapsed to allow
for PTG and for translating feeling resilient into behaving resiliently, especially as the pan-
demic was ongoing at the time of this study. A longitudinal study would be required to fur-
ther vet these or other potential causal connections between stressful events, resilient traits,
resilient behaviors, PTG and helping in times of crisis.

Finally, we assessed differences in coping with COVID-19 stress between two groups of
students: those who indicated a non-COVID-19 event as most stressful versus those who
indicated the COVID-19 pandemic as most stressful. We found that students who indi-
cated a non-COVID-19 event as most stressful demonstrated significantly greater PTG (p
< .001), greater resilience behaviors (p = .033 for RBS-7: Established and nurtured sup-
portive social network, p = .034 for RBS-9: Developed brain fitness, p = .006 for RBS-11:
Found meaning and purpose in things), and less COVID-19 stress symptoms (p < .029)
than students who indicated that COVID-19 was their most stressful event. This suggests
that non-COVID-19 stressful events were potentially more personal and impactful, which
in turn must have challenged or shaken their worldviews, and led to self-recognition of
PTG and resilience behaviors that were protective against COVID-19-related stress.

Qualitative data from our interviews seemed to support our findings that prior trau-
matic events may have instilled resilience behaviors that were protective against COVID-
19-related stress. Students mentioned the “if I could get through that, I can get through
this” mentality when asked about how their prior stressful events may have impacted their
response to COVID-19. Interestingly, others described the circumstances of the COVID-19
pandemic as a “hidden blessing,” giving them increased flexibility to be with family and
serve as a source of support for non-COVID-19 related illness or death.
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Prior studies have explored the effect of previous stress or trauma on an individual’s
response to future stressful or traumatic events, with equivocal findings. Stress-inoculation
training (SIT), a cognitive-behavioral therapy aimed at exposing individuals to repeated
stressful stimuli in order to strengthen coping mechanisms, decreased levels of stress, anxi-
ety, and depression in cancer patients [21, 22]. In contrast, a study in Chilean primary care
providers found that individuals experiencing multiple stressors before the 2010 earthquake
in Chile were more vulnerable to developing MDD or PTSD after the earthquake [23]. Fur-
thermore, a study in Israeli trauma survivors showed that PTG attributed to prior trauma
actually sensitized individuals to greater intrusion, avoidance, and hyperarousal symptoms
during the COVID-19 pandemic [24]. It is possible that multiple prior stressors can either
be protective or handicapping in the face of a future stressor depending upon other factors.
While prior stressful or traumatic events may condition an individual to be resilient in the
face of future events, if the trauma experienced reaches a particular threshold of severity,
it may lead to greater vulnerability to future mental health conditions. Alternatively, expe-
riencing prior trauma may give an individual a heightened awareness of their own symp-
toms, equipping them with more precise language to describe their symptoms, which may
also lead to higher reported symptoms when surveyed about later traumas.

In addition to studying how prior traumas can impact an individual’s resilience, an indi-
vidual’s understanding of resilience itself is also subjective. Medical student interviews
provided more insight into the complexities of how students defined resilience: “[Resil-
ience] is not being unaffected by a stressful event, but rather, being able to go on or get
stronger.” “[Resilience] is faith that even if things get really bad, you’ll still be able to move
on somehow.” “It is consistent strength in the face of obstacles.” “It’s a cop-out term for
the medical system: trying to put the onus of self-care on medical students and provid-
ers.” This last point is one that highlights the importance of not studying resilience in a
vacuum-hospital leadership cannot solely place the responsibility of mental wellness on an
individual’s own coping skills, but should in conjunction be proactively working to expand
accessible and affordable mental health care for all staff. One recent study illustrating this
point showed that perceived support from hospital leadership for its employees was one
of the greatest protective factors for symptoms of MDD and GAD during the COVID-19
pandemic [2].

Several limitations exist in our study. First, we studied medical students from a sin-
gle medical school in NYC, limiting the generalizability of our findings to locations less
affected by the pandemic. Second, selection bias exists with administering a voluntary sur-
vey and optional interview—the experience of the students who felt compelled to respond
may not be generalizable to all medical students at the school. Third, given our smaller
sample size and the anonymous nature of the survey, we did not explore correlations
between gender, race, ethnicity, socioeconomic status, and COVID-19 stress, resilience
traits, or PTG. Since COVID-19 has had a disproportionate impact on communities of
color and exacerbated existing financial vulnerabilities, future research focusing on these
factors with a larger number of medical students would be important. Fourth, we measured
PTG when the COVID-19 pandemic was still prevailing; PTG is usually measured after a
traumatic event, after enough time has passed to allow for the growth to occur [2, 6]. Con-
sequently, for students who indicated COVID-19 as their most stressful event, it is possible
that their PTG is lower than it would be if we measured it again several years later.

Future studies are needed to examine PTG and resilience after the COVID-19 pandemic
has ended and compare results to our current findings. Additionally, further research is
needed to continue to determine the effect of prior stressful events on PTG, resilience, and
coping with peritraumatic stress. It would be useful to explore whether the type of prior
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trauma (e.g. personal in nature vs. natural disaster), the time elapsed since the trauma (e.g.
months vs. years ago), and the demographics/background of individuals experiencing the
trauma would affect whether the prior event is provoking or protective for future traumatic
events. Finally, cross-cultural comparisons of PTG and resilience would be interesting to
explore, for example, investigating how Fukushima medical students coped with COVID-
19 as compared with American medical students.

Our study identified specific resilience behaviors that medical students used to cope
with traumatic events, including establishing a supportive social network, relying on a
moral compass, and using cognitive flexibility. It also demonstrated that stressful experi-
ences prior to or in parallel to COVID-19 encouraged posttraumatic growth and develop-
ment of resilience behaviors that were protective to COVID-19-related stress. Our findings
have implications for how medical institutions can be better informed to provide support
for medical students in times of crisis: by encouraging awareness of resilience behaviors,
increasing flexibility for students to be supported among family and friends, and providing
consistently accessible mental health support and therapy.
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