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Abstract

The COVID-19 pandemic has led to increased staffing needs in emergency departments. The question quickly arose as to
whether it was appropriate to offer medical students the opportunity to assist this staff. The dilemma stems in part from
the potential impact on their psychological well-being as well as their academic and clinical performances. We sought to
determine the level of anxiety of medical students during the COVID-19 outbreak, and whether it was higher among the
students who chose to return to the clinical setting, especially in first-line units (i.e., emergency departments and resuscitation
units). In May 2020, 1180/1502 (78.5%) undergraduate medical students at Strasbourg Medical School (France) completed
a questionnaire assessing their anxiety and clinical experience. A 2018 cohort of undergraduate medical students served
as the baseline. The 2020 COVID cohort had higher rates of anxiety than the 2018 cohort. This difference was specifically
observed in the students who chose not to return to the clinical setting during the crisis (N =684, 59%). At linear regres-
sion, the main factors associated with anxiety were gender (p <0.005) and perceived clinical activity personal conditions
(p<0.001). Employment site, including COVID first-line units, was not correlated with anxiety. Working in the clinical
setting during the COVID-19 outbreak is not a risk factor for anxiety in medical students. Instead, it is an active coping
strategy, suggesting that there are no barriers to allowing students to return to clinical settings during a pandemic, including
first-line units, in terms of their psychological well-being.
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Introduction
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with the issue of whether or not to allow undergraduate
students to assist healthcare professionals with COVID-19
patients [1]. In the United States, Canada, United Kingdom,
and France, as in many other countries, the authorities also
decided to allow undergraduate students to return to the
clinical setting on a voluntary basis [2-5].

Yet, the debate about whether or not to allocate medical
students to COVID-19 first-line units is still ongoing. It is
notably underpinned by psychological concerns, particu-
larly related to the anxiety-provoking nature of the situation
[6]. Anxiety is a natural emotional reaction to a stressful
situation characterized by feelings of tension, worry, or
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apprehension, which function is to alert to potential threats,
allowing the person to evaluate and respond in appropriate
ways [7]. In case of inadequate response, high and persis-
tent anxiety levels can negatively impact students’ academic
performance, increase the risk of dropping out, decrease
empathy, and lead to over-consumption of alcohol and drugs
[8, 9]. Furthermore, anxious undergraduate students often
become anxious residents and then anxious practitioners,
potentially impairing performance and increasing errors [10,
11].

The COVID-19 pandemic is commonly reported as
impacting anxiety among medical students owing to the
disruption of academic and clinical activities, and to the
redeployment of some students into COVID-related clini-
cal activities [12—-15]. Two COVID-19-related studies found
that the rates of medical students showing signs of anxiety
ranged from 25 to 50% [12, 16]. Beyond the wide range of
the estimate, these studies did not examine the role of clini-
cal activity, especially in COVID-19 first-line units, even
though it could be a major determinant of anxiety in this
type of event [17, 18]. They are also criticized for the lack
of pre-COVID-19 comparison points [19].

Public health crisis related to emerging infections will
become increasingly common in the coming years [20]. It
is, therefore, crucial that health and academic authorities use
the COVID-19 experience to improve their response capabil-
ity. The aim of this study was to examine the clinical activity
of undergraduate medical students in a COVID-19 hotspot
and its association with anxiety. With more than 65,000 dead
at the beginning of January, 2021, France is the seventh most
affected country. Strasbourg and the Great East region were
the initial epicenter and the most intense spot of COVID-19
circulation in France. We sought to determine whether the
COVID-19 outbreak made undergraduate medical students
anxious, and in particular whether allowing medical students
to return to the clinical setting in COVID-19 first-line units
was a risk factor for anxiety.

Methods
Study design and sample

Between May 7 and 17, 2020, we conducted a multi-institu-
tional cross-sectional study. We recruited all undergraduate
students from Strasbourg Medical School in three training
stages: 2nd and 3rd year (preclinical, n=302 and n=303,
respectively), 4th and 5Sth year (clinical, n =302 and n =300,
respectively), and 6th year (graduating, with a high-stake
final exam in July, n=302) to complete an online survey.
First-year students (n=1580) were excluded since in France,
they are in a selection year. Prior to the COVID-19 out-
break, all of them were allocated to clinical activities on
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a part-time basis. Those who chose to return working dur-
ing the pandemic (referred to as “employed students”) were
affected in a COVID-related clinical setting according to
need, respecting their wishes. Participation in the study was
elective, and responses were anonymized. Participants were
informed that their completion of the questionnaire indi-
cated their consent to participate in the study. We sent two
reminders, at 4- and 8-day intervals after the first distribu-
tion, respectively, and student representatives sent reminders
on social networks. Ethical approval has been granted by the
Institutional Review Board of Strasbourg Medical School.

To address whether medical students were more anxious
during the COVID-19 outbreak, we compared the current
data with those from a survey conducted from March to May
2018 among all Strasbourg Medical School undergraduates
(N=1471, return rate 86%). The procedure was similar, with
no significant changes in learning context.

Measures and survey development

The survey covered demographics (age, gender, year of
study) and employment status during the COVID-19 out-
break (allocated to a health facility [employed]; not allocated
[unemployed]) as well as clinical experience and anxiety.
Clinical experience included employment site (COVID
first-line units, i.e., emergency departments and resuscita-
tion units; COVID medical units, i.e., other departments),
primary role (usual role, i.e., role usually performed by a
medical student; unusual role, i.e., role usually performed
by other health professionals), supervision (yes/no), specific
training (yes/no), development of new skills (yes/no), and
students’ perceptions about their clinical experience.

Since there is no scale to explore perceptions about the
clinical experience in times of crisis, we created a new
scale—referred to as the “Crisis Experience Rating Scale”
(CERS-7)—following the steps described by Artino et al.
[21] and Cook et al. [22] for validation. The CERS-7 items,
rated on a six-point Likert scale, were retrieved from the
instructions of the health and academic authorities regard-
ing the mobilization of medical students during the health
crisis [2, 4, 5]. Item content validation was undertaken by an
interprofessional panel of ten persons. Principal component
analysis (Kaiser—-Meyer—Olkin statistic 0.76, p <0.001, 67%
of variance explained) aggregated these items into two fac-
tors—factor 1: “CERS-Professional Experience (PROFEX)”
subscale, 41% of variance explained (perceived level of
preparedness, perceived competence to perform tasks, per-
ceived helpfulness in assisting healthcare professionals treat
patients, perceived level of team integration; Cronbach’s
alpha=0.82), and factor 2: “CERS-Personal Experience
(PERSEX)” subscale, 26% of variance explained (perceived
insecurity about infectious risk, perceived workload, sleep
deprivation; Cronbach’s alpha=0.72). The tool’s overall
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scale (CERS-7 total) Cronbach’s alpha was 0.75. We used
the PROFEX (min=4, max =24) and PERSEX (min=3,
max = 18) subscales. The higher the score, the more posi-
tively the crisis experience was perceived.

For the outcome variable (anxiety), surveys for both the
current and 2018 samples were based on the State—Trait
Anxiety Inventory (STAI-Y), widely used to measure anxi-
ety in medical students [11, 24]. We assessed state anxi-
ety using the validated French version of the state anxiety
subscale (STAI-A) [23]. It consists of 20 items scored on a
four-point Likert scale (1 =yes to 4=no). The total score
(STAI-A Total score) ranges from 20 to 80 with females
typically scoring higher than males. The higher the score,
the higher the anxiety level. The STAI-A Total scores can
be categorized into a three-point cutoff to detect clinically
significant symptoms: below 55 (average anxiety), 56—65
(high anxiety), and above 65 (severe anxiety). Persistent high
anxiety may require psychological counseling, while persis-
tent severe anxiety must require psychological counseling.
Our overall Cronbach’s alpha (x=0.95) confirmed STAI-A’s
excellent internal reliability.

For structured scales, more than 10% of non-response led
to participant exclusion.

Data analysis

All analyses were performed with SPSS version 24 (IBM
Corp., Armonk, NY, USA). We set statistical significance at
p <0.05 together with 95% confidence intervals (CI) for all
inferential tests. We used supporting data analysis and wave
analysis to assess non-response bias [24]. We used standard
descriptive statistics and analysis of variance or chi-square
tests for univariate comparisons to characterize and make
comparisons between employed and unemployed students as
well as between employment conditions and gender. We used
chi-square tests for the comparative analyses with the 2018
survey on STAI-A three-point cutoff frequencies. Adjusted

Table 1 Demographics of employed and unemployed students

p values for multiple comparisons were calculated using the
false discovery rate (fdr) method [25]. We used multivari-
ate analysis of variance (MANOVA) to compare anxiety by
employment status, employment sites, and gender. We used
linear regression analyses (mean differences) to examine
correlates of STAI-A Total score in employed students. We
included variables following their clinical relevance [26].
We assessed the normality of residuals graphically using
quantile—quantile plots and the Shapiro—Wilk test. We tested
collinearity using the variance inlation factor (VIF) 186 and
ensuring that no variable had a VIF greater than 2 [22].

Results

Of the 1180 respondents (78.5% response rate), 1165 with
complete data on all variables constituted our analytic sam-
ple. Of the sample, 760 (65.2%) were females, with no sig-
nificant differences between training stages. Mean (stand-
ard deviation (+SD)) age was 23 years (SD +6.3). The
gender and age distribution mirrored that of national and
local (Strasbourg) medical school data [27]. The results of a
wave analysis comparing the gender and age characteristics
of last-call participants with others showed no difference
between the two groups.

Of the 481 (41.3%) employed students, 315 (64.9%) were
females, which corresponds to the gender ratio of unem-
ployed students. The majority were clinical students (375,
78.0%). Table 1 compares the demographic characteristics
of employed and unemployed students.

Students had been allocated to 11 hospitals, which
included 6 emergency departments and 4 resuscitation units.
About half of the students had been allocated to first-line
units (243, 50.5%). A majority worked under supervision
(416, 86.5%), and two-thirds reported that they received spe-
cific training and developed new skills. Overall, students
perceived their professional and personal clinical experience

All students Employed Unemployed Mean difference between P
(n=1165) (n=431) (n=684) employed and unemployed [95%
CI]
Gender, n (%)
Female 760 (65.2%) 315 (41.4%) 445 (58.6%) —-17.2[-18.1; —16.3] 924
Male 405 (34.8%) 166 (41.0%) 239 (59.0%) —18.0[-19.2; —16.7]

Age, mean/median (+SD [range])

Age 22.8/22 (6.3 [39-18]) 23.4/23 (5.6 [39-19])

Training stage

Preclinical 531 (45.6%) 66 (12.4%)
Clinical 471 (40.4%) 375 (79.6%)
Graduating 163 (14.0%) 40 (24.5%)

22.3/22 (6.3 [37-18])

465 (87.6%)
96 (20.4%)
123 (75.5%)

-0.9 [1.0;1.1]

—75.2[~-80.2; —70.2]
59.2[63.2; 55.2]
—51.8 [-57.5; —46.1]

<0.001

<0.001
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as moderately positive. All significant differences between
the groups were p <0.001. There were no significant dif-
ferences by gender in any of these variables. Table 2 shows
students’ employment sites and clinical experience.

Of the 531 preclinical respondents in the analytic sample,
145 (27.3%) exceeded the average STAI-A anxiety cutoff
point versus 36 of 467 (7.7%) in 2018. Similarly, of the 163
graduating respondents in the analytic sample, 60 (36.8%)
exceeded the average STAI-A anxiety cutoff versus 32 of
246 (12.9%) in 2018. All p values between these groups
were < 0.001. Clinical students showed a similar prevalence

Table 2 Employment sites and clinical experience characteristics

Employed

(n=481)
Employment site, n (%)
COVID-19 first-line units
COVID-19 medical units
Clinical experience—real conditions, n (%)

243 (50.5%)

238 (49.5%)

Primary role (usual) 265 (55.1%)

416 (86.5%)

291 (60.5%)

317 (65.9%)

Clinical experience—perceived conditions, M/m (£ SD [range])
CERS-PROFEX 14.2/16 (+ 6.5 [1;24])
CERS-PERSEX 12.4/14 (4.7 [1;18])

Supervision (yes)
Specific training (yes)
Development of new skills (yes)

SD: standard deviation; CERS-PROFEX: Crisis Experience Rat-
ing Scale-Professional Experience subscale; CERS-PERSEX: Crisis
Experience Rating Scale-Personal Experience subscale, M: mean; m:
median

rate as the 2018 sample. Table 3 shows the anxiety preva-
lence rate by STAI-A cutoff points (95% CI) compared to
the 2018 sample.

Overall, anxiety was higher in unemployed (mean dif-
ference (MD) 3.4; 95% CI 1.5; 5.5, p<0.001) and female
students (MD 5.8; 95% CI 3.7; 7.8, p<0.001). There was no
significant difference by employment sites though anxiety
was still higher in employed females than males (MD 4.3;
95% CI 1.0; 6.8, p<0.001). MANOVAs showed no inter-
action effects between activity status or employment site
and gender. Figure 1 shows the variation in mean (95% CI)
anxiety for employed and unemployed students, males and
females, as well as for employment sites stratified by gender.

Answering our research question (Table 4), employment
in COVID-19 first-line units was not correlated with anxiety,
while being female (MD =3.3; 95% CI 1.0; 5.7, p <0.005),
negative CERS-PROFEX (MD=-0.2: 95% CI —0.3; —0.1,
p <0.030), and negative CERS-PERSEX (MD=-0.5;95%
CI -0.7; —0.2, p<0.001) were. On the contrary, none of
the clinical experience real conditions were correlated with
anxiety.

Discussion

To our knowledge, our study is the first to compare the
anxiety of undergraduate medical students who were allo-
cated to COVID-19 first-line units with that of students
who chose not to return to the clinical setting, with a base-
line of undergraduate student anxiety prior to COVID-19.
Our work revealed that the employed students were less

Table 3 Comparison of anxiety

STAI-A Total score 2020 cohort 2018 cohort p Adjusted p
between the 2020 cohort and
the 2018 cohort Undergraduate N (%)/95% CI
All N=1165 N=1252
<55 901 (77.3)  74.8;79.7 1141(98.2) 89.4:926 <0.001 <0.001
55-65 178 (15.3) 13.3;17.4  85(0.7) 5.4;8.3
> 66 86 (7.4) 5.9:9.0 26 (0.2) 1.4;3.0
Preclinical n=531 n=467
<55 386 (72.7)  68.7;76.4 431(92.3) 89.5;94.5 <0.001 <0.001
55-65 93 (17.5) 14.4;21.0 27(5.8) 3.8:8.3
> 66 52(9.8) 74,126  9(1.9) 0.9;3.6
Clinical n=471 n=536
<55 412 (87.5) 84.1;90.3 493 (91.9)  89.3;94.1 .134 246
55-65 51(10.8) 8.2;14.0 34(6.3) 4.4;8.7
> 66 8 (1.7) 0.7;3.3 9 (1.6) 0.7;3.1
Graduating n=163 n=249
<55 103 (63.2)  55.3;70.6 217 (87.1) 82.3;91.0 <0.001 <0.001
55-65 34 (20.9) 14.8;27.9 24 (9.7) 13.1;23.0
> 66 26 (15.9) 10.7;22.5 8(3.2) 1.4;6.2

CI: confidence interval
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Fig. 1 Plots of mean (95% CI) anxiety scores (STAI-A) by gender, activity status, and employment site stratified by gender

Table 4 Linear regression analysis of mean difference [95% CI] in
demographic, employment site, and clinical experience variables in
relation to anxiety in employed students

Variable MD [95% CI] p
Employed

Gender (female) 3.3[1.0;5.7] <0.005
Employment sites (first line) -0.2[-3.2;3.1] .889
Primary role (usual) —-0.1[-34;1.5] 435
Specific training (yes) 1.5[-0.8; 3.8] .198
Supervision (yes) 1.5[-1.9;4.8] .382
Development of new skills (yes) 0.5[-2.0;2.9] 691
CERS-PROFEX -02[-0.3; -0.1] <0.030
CERS-PERSEX -0.5[-0.7; -0.2] <0.001

MD: mean difference; CI: confidence interval; CERS-PROFEX:
Crisis Experience Rating Scale-Professional Experience subscale;
CERS-PERSEX: Crisis Experience Rating Scale-Personal Experi-
ence subscale

anxious than the unemployed students, regardless of their
employment site. We also showed that engaging students
in COVIID-19 first-line units was not a risk factor for anxi-
ety, as opposed to gender, and negative clinical experience
perceived conditions.

Increasing attention is being paid to medical students’
well-being. In many countries, national authorities have
issued recommendations to identify and prevent psy-
chological disorders, including anxiety, in their students
[28-31]. Although many personal factors have been
identified as anxiety generators, academic and clinical
stressors are frequently questioned [32]. The COVID-19
outbreak has characteristics of both. We found that the
2020 cohort was more anxious than the 2018 cohort, with
an average increase of 14% and 7% in students with high
and severe anxiety, respectively. These rates do not dif-
fer from those measured in the general population in the
COVID-19 context [33]. They are also within the over-
all average measured in medical students outside of the
COVID-19 outbreak [34]. This suggests that the impact
of the pandemic on student well-being is real, but is not as
significant as one might spontaneously think. Our results
also confirm the well-known effect of gender, with females
showing higher anxiety than males [10]. However, we pro-
vided as a result its lack of correlation with activity status
and employment sites during the COVID-19 outbreak, as
females were exposed to front-line conditions as much as
males. This suggests that there is no gender difference in
choosing to return to clinical activities during a pandemic.

@ Springer
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Moreover, we provided findings supporting the hypoth-
esis that employment during the COVID-19 outbreak was
not a risk factor for anxiety. The difference in anxiety
observed in our population concerns mainly unemployed
students. Coping refers to the strategies utilized when faced
with a stressor [35]. We suggest that choosing to return to
the clinical setting during an outbreak is an active coping
strategy, which is an adaptive way to face anxiety [36-39].
Conversely, students choosing not to return to clinical activi-
ties used less appropriate coping strategies to reduce their
COVID-19-related anxiety. They may have favored avoid-
ance strategies, which have a negative impact on anxiety [40,
41], particularly among healthcare professionals and medi-
cal students [37, 42, 43]. Those explanations support the
potential benefits of implementing interventions focused on
the enhancement of adaptive coping, e.g., positive reinter-
pretation, which is viewing a situation as an opportunity to
learn new skills. These strategies could encourage students
and other health professionals to return or be reallocated
to clinical settings during a pandemic, and thus respond to
increased staffing needs, especially in settings where the
need is greatest, such as emergency departments [36, 37].

One limitation of our study is the assessment of only
one of the several psychological consequences of the cur-
rent health crisis, that is, anxiety. While increased anxiety
is frequently observed after such events, particularly among
healthcare workers, other problems have been described,
including anger, depression, and suicide [44, 45]. Another
limitation is the inclusion of limited protective/risk factors,
essentially concerning clinical experience. Other personal
and interpersonal protective/risk factors should be consid-
ered. Moreover, our study compared two partially different
cohorts with a 2-year interval. This limitation must be put
into perspective considering that both surveys were con-
ducted at the same time of the year, that no major changes
in the curriculum took place, and that the response rate was
high in both cohorts. Finally, we did not measure student
anxiety at the very beginning of the health crisis. Therefore,
we cannot rule out the possibility that students who decided
to work in a clinical setting were those with the lowest initial
anxiety levels. However, this limitation does not call into
question the relevance of our results. First, because once
students become involved on a voluntary basis, their initial
level of anxiety may legitimately be a factor in whether or
not they become involved. Second, and assuming a lower
initial level of anxiety, our data tend to show that being
employed did not generate an anxiety-producing effect in
these students. Finally, because, in general, it is more rel-
evant to measure anxiety at the end of a phenomenon to
determine whether adaptive mechanisms were deployed.
Anxiety state is indeed variable over time (although corre-
lated with trait anxiety, implying that people of an anxious
nature are more likely to increase their anxiety contextually
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than others). It is, therefore, possible that students’ anxiety
may have been lower or higher at some point during the cri-
sis (at the beginning or peak, for example), but when it is at
the level where we measured it at the end of the crisis, this
means that the coping strategies mobilized by the students
were effective, which is the most important thing.

Conclusions

At the peak of the COVID-19 pandemic, 194 countries
closed their universities, affecting more than 90% of the
world’s student population, and exposing hospitals to a
brutal workforce shortage [46]. Our results legitimize rec-
ommendations made in most countries to deal with this
unprecedented situation, i.e., mobilizing only students in
places where their presence is useful, and only if they are
voluntary. However, our findings should lead institutions to
question the level of mobilization of undergraduate medical
students. They suggest that clinical activities, including in
first-line units, are not anxiety risk factors. Therefore, there
is no obstacle to mobilizing students in high-risk settings, as
long as there is a need, their involvement is voluntary, they
are and feel protected, and that supervisors remain vigilant
regarding the risk of professional exhaustion.
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