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ARTICLE INFO ABSTRACT

Keywords: Background: The mental health of health students is considered a public health issue which increased dramati-
DePfeSSiO" cally with the COVID 19’s pandemic. Few studies have assessed the prevalence of depression in medical,
Anxiety pharmacy, and dental students. Our goal was to assess mental health in health students from the same university
Burnout . . .

Suicidal ideation and identify the associated factors.

Students Methods: An online survey was sent to the health students of the University of Paris in 3 specialties (medicine,

pharmacy, and dentistry). We used the Hospitalization Anxiety and Depression scale, the Composite Interna-
tional Diagnostic Interview-Short Form and the Maslach Burnout Inventory (with 2 versions: the Human Services
Survey for clinical students and residents and the Student survey for the others). The presence of suicidal
ideation, humiliation, sexual harassment, and sexual aggression over twelve-months was also measured. We
performed multivariable logistic regression analyses to identify the associated factors of Major Depressive Epi-
sodes (MDE).

Findings: 1925 students answered the survey. The overall prevalence of 7-day anxiety and depressive symptoms,
MDE, suicidal ideation, humiliation, sexual harassment, and sexual aggression were 55%, 23%, 26%, 19%, 19%,
22%, and 5.5%, respectively. Burnout was present in 42% of nonclinical students and 65% of clinical students
and residents. Multivariable logistic regression identified several associated factors of MDE: moderate (OR =
1.49,C195[1.17-1.90]) or major (OR = 2.32,CI95[1.68-3.20]) subjective financial difficulties, humiliation (OR =
1.71,CI195[1.28-2.28]), sexual abuse (OR = 1.65,CI195[1.04-2.60]), and sexual harassment (OR = 1.60,CI95[1.19-
2.16]).

Interpretation: This is one of the largest studies comparing dental, pharmacy and medical students from the same
university. We found elevated prevalences of psychiatric symptoms with variation depending on specialty.

1. Introduction

Students’ mental health is a public health issue. Long before the
COVID 19 pandemic, a meta-analysis found a prevalence of depressive
symptoms in 30.6% of students (Ibrahim et al., 2013). A meta-analysis
focusing only on medical students found a prevalence of depression or
depressive symptoms and suicidal thoughts in 27% and 11% of the
students, respectively (Rotenstein et al., 2016), while another, on

residents only, showed a prevalence of depressive symptoms in 29%
(Mata et al., 2015). In dental students, depressive symptoms also con-
cerned 29% of the students, according to a recent meta-analysis (Muniz
et al., 2021). There are fewer studies on pharmacy students. Only a few
studies compared these 3 populations and found more frequent
depressive symptoms in dental students than in medical and pharmacy
students (Bacchi and Licinio, 2015; Hamasha et al., 2019). Burnout
syndrome is also frequently studied and is usually defined by the
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combination of three categories of symptoms: Emotional Exhaustion
(EE), Depersonalization (DP), and Personal Accomplishment (PA)
(Maslach and Jackson, 1981). According to a meta-analysis, in medical
students before residency, burnout concerned 44% of the students
(Frajerman et al., 2019).

Before the COVID 19 pandemic in France, few national studies had
been dedicated to measuring mental health in health students.: Stu-
dents’ medical associations decided to launch a national survey on
medical students and young doctors in 2017 and found that 66% had
anxiety symptoms and 28% had depressive symptoms, using the Hos-
pitalization Anxiety and depression scale (HAD) as a measurement tool
with a cut-off of 7. The survey also questioned the presence of suicidal
thoughts and found a lifetime prevalence of 24% (Fuhrman, 2017). The
Patient Health Questionnaire 9 (PHQ9) was used for dental students in
2018 (but without specifying a precise time window to consider the
presence of symptoms). Using a cut-off at 10, 25% of students had
depressive syndrome (“Enquete Union Nationale des Etudiants en
Chirurgie Dentaire, 2018). For pharmacy students in 2019, with the
same tool and the same cut-off, (but with the preceding month period to
consider the presence of symptoms) the survey found 28% of students
had depressive syndrome (“Résultats de ’enquete de I’ANEPF sur le
bien-étre des étudiants en pharmacie (Communiqué) — Toute La Veille
Acteurs de Santé, le hub de I’info du secteur santé, 2022).

Previous national studies on health students did not ask about sexual
violence (harassment or abuse) but a study before the pandemic on
medical students and young physicians found sexual harassment was
reported by 15.7% of the participants and associated with impaired
mental health (Duba et al., 2020).

Since the COVID 19 pandemic began, more studies have been con-
ducted on students’ mental health. A recent meta-analysis found a
prevalence of depressive and anxiety symptoms in 34% and 32% of
students, respectively. However, the authors decided to exclude studies
on medical and nursing students "to prevent possible overestimations of
the overall prevalence" (Deng et al., 2021). Health students (medicine,
dental, pharmacist) have a special place because they are students and
yet caregivers. With the pandemic, they are particularly at risk of mental
health issues (Chandratre, 2020).

Thus, there was a lack of data on health students’ mental health.
Comparisons between health students are rare and French surveys used
different questionnaires and cut-offs (Morvan and Frajerman, 2021).
Our objective was to assess the mental health of medical, dental, and
pharmacy students, using the same tools, in a single large university in
France one year after the pandemic’s beginning. The aim was to assess
the differences in psychiatric disorders between the different specialties
to help the university meet the needs of each in an appropriate way.

2. Methods
2.1. Survey

The study was conducted between 2021 May 11 and June 13 for
dental and pharmacy students using the Qualtrics© platform. The uni-
versity sent an invitation to an anonymous online questionnaire to the
academic email addresses of all the students. A reminder email was sent
to all the students once a week for three weeks (4 emails in total). An
URL link for the questionnaire was also available on social media
(Twitter, Facebook, Instagram) on the pages of medical student associ-
ations and dental and pharmacy student representatives 2 weeks after
the first email. Medical data came from the national survey conducted
between May 27 and June 27, 2021, for medical students using the same
procedure.

2.2. Questionnaire

The questionnaire from a national survey on medical students was
adapted for dental and pharmacy students. The questionnaire was
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structured in 4 specific sections. Participants could not progress in the
survey if they did not complete a question ("I don’t know" or "refuse to
answer”" were considered as an answer). The first section dealt with
socio-demographic details (age, gender, familial situation, and precari-
ous financial situation). The second section concerned the curriculum
(year of study, work conditions) adapted to each speciality (dental,
pharmacy, and medicine). The third section concerned mental health.
The hospitalisation and Depression scale (HAD) was used to assess
anxiety and depressive symptoms in the last 7 days. The Maslach
Burnout Inventory (MBI) was used to measure burnout. Two different
versions of MBI were proposed: the MBI Student Survey "SS" (Schaufeli
etal., 2002) for medical students in the pre-clinical stage (years 2 and 3),
pharmacy and dental students, and the MBI Human Service Survey
"HSS" (Maslach et al., 1997) for clinical students (years 4, 5, and 6) or
residents (years 7 and more). There is no consensus on a clear cut-off for
HAD or MBI scales (Rotenstein et al., 2018, 2016) as they were primarily
designed as dimensional measurement tools. HAD is commonly used
with 2 subscales: (i) for depression (HAD-D) and (ii) for anxiety (HAD-A)
measures. We chose to use the same cut-off (>10) as used in the national
survey as thresholds to delineate cases between normality and psycho-
pathological state (Santé Publique France, 2021). Burnout was
measured with the MBI that is composed of 3 dimensions: Emotional
Exhaustion (EE); Depersonalization (DP), also called Cynicism (CY); and
Personal Accomplishment (PA). Specific thresholds are often used in the
literature to delineate cases between normality and psychopathology
with MBI. For MBI HSS burnout is defined as subscale scores EE> 26 and
DP > 9 (Rotenstein et al., 2018). For MBI SS burnout is defined as
subscale scores EE >14 and CY>6 and professional/academic efficacy
(the equivalent of PA) <23 (Boni et al., 2018; Kajjimu et al., 2021). The
Composite International Diagnostic Interview — Short Form (CIDI-SF)
questionnaire (Kessler et al., 1998) was used to assess the presence of a
major depressive episode (MDE) in the last 12 months. Suicidal thoughts
in the previous 12 months and 12 months’ use of services or treatments
for emotional, psychological, or substance use problems were also
measured with the same items as the National French Observatoire de la
Vie Etudiante. CIDI-SF is rather commonly used as a diagnostic instru-
ment to detect the presence of depression according to ICD criteria
(Kessler et al., 1998). To ensure national comparisons with the French
general population survey, a similar algorithm was used to detect the
presence of an MDE case within 12 months. Suicidal thoughts were
assessed by asking students: "In the past 12 months, have you thought
about committing suicide?". The fourth section concerned questions
about humiliation, sexual harassment, and aggression during the whole
curriculum (Yes/no question, see supplementary methods). Finally,
students could write a free comment. Material, code and synthetic data
based on original data are available at https://osf.io/rnpvf/.

2.3. Population

The target population was medical students with preclinical (years 2
and 3, n = 1788); clinical (years 4, 5, and 6, n = 2476); and residents
(years 7 and more, number unknown (when asked faculty admission was
unable to provide exact numbers)); pharmacy students (n == 1581); and
dental students (n == 1600), from the University Paris Cité. The Faculty
of Health of the Université Paris Cité is the largest faculty of health in
Paris as it is the result of the merge of 2 faculties of medicine, 2 faculties
of dentistry and 1 faculty of pharmacy. We did not include first-year
students because, in the French system, fewer than 30% of them will
pursue their studies after the final competitive exam.

2.4. Statistics analysis

Missing responses on MDE, Burnout, suicidal thoughts, humiliation,
sexual harassment, and abuse outcome were included in the analysis by
recoding them as zero. Missing data were mainly due to participants in
the panel who did not fully complete the survey. Considering CIDI-SF is
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a skip structure questionnaire (if screening question criteria are not met,
further questions on secondary symptoms are not asked), all panel
members were considered with no condition before applying the CIDI-SF
algorithm. For predictor variables, the answers I don’t know, refuse to
answer, or missing were included as an unknown response category.

Data analysis was performed using R4.0 software. We used Chi-
square to compare the gender proportions between students from the
study to all the students from the university. Lastly, univariate and
multivariate logistic regressions were performed with 12-month MDE as
the dependent variable and gender, age, family status, level of study,
financial issues, humiliation, sexual harassment, and sexual aggression
as explicative variables. All these variables have been associated with
depression in previous studies.

2.5. Ethics

This study ensures patient information and informed consent
regarding the different approved studies through a transparency portal
under the European Regulation on data protection (GDPR)(“(GDPR) —
Official Legal Text 2018). We used the Qualtrics© platform for the
survey. For the medical questions, the project was approved by the
University Paris Saclay’s ethics committee (CER Paris Saclay, 2020):
CER-Paris-Saclay-2021-022. For the pharmacy and dental students sur-
vey, the project was approved by the University of Paris’ ethics com-
mittee (IRB 00012021-10): No. 2021-10-FRAJERMAN-KREBS.

3. Results
3.1. Population

Among the students, 2,340 opened the survey, but only 1,925
completed the HAD and were included. Response rates for dental,
pharmacy, and medical pre-clinical and clinical students were 5.9%,
14.7%, 30.2% and 32.8%, respectively (Fig. 1). The number of residents
registered at the faculty was not available, thereby compromising the
estimation of response rates for this category.

The sample of health students was mainly composed of women
(72%), with no difference regarding speciality. There was an over-
representation of women among the respondents except for dental stu-
dents (supplementary table 1). There were differences regarding the age
of the responders in each speciality, which was related to the duration of
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the study. Pharmacy and dental students were mainly in the first five
years of their studies, while 29% of the medical students were residents.
Pharmacy students declared bigger financial issues than the other stu-
dents. The workload was considerable: 20% of dental students and
students at pre-clinical levels, 30% for pharmacists, 60% for clinical
students, and 80% for residents declaring they worked more than 50
hours per week (Table 1). Most of the students (94%) answered the
questionnaire via the email link rather than a social media link.

3.2. Prevalence of psychiatric symptoms and mistreatments

The students showed high levels of 7-day anxiety (55%) and
depressive symptoms (23%), the 12-month prevalence of MDE (26%),
and suicidal thoughts (19%). Burnout was present in 42% of dental/
pharmacy/pre-clinical students and 65% of clinical students/residents.
Mistreatment during the curriculum was highly prevalent: humiliation
(19%), sexual harassment (22%), and sexual abuse (5.5%). In the pop-
ulation of medical students, the prevalences of sexual harassment and
violence increased with the level of training and were more frequent
than in the population of pharmacy and dental students. Residents
showed less anxiety and depressive symptoms and less MDE than the
other students (p < .001). Pharmacy students showed more anxiety and
depressive symptoms and more burnout than dental or preclinic medical
students (p < .001). As we used 2 different scales for burnout, we could
not compare between pharmacy, dental and preclinic medical students
and clinical students and residents (Table 1).

3.3. Associative factors of 12-month MDE

Univariate analysis identified several variables associated with MDE:
marital status, subjective financial difficulties, evaluation, curriculum,
humiliation, sexual harassment, and abuse. Multivariate logistic
regression found the same variables except marital status as associated
with MDE. Compared to preclinical students, dental students (OR =
0.43, CI95 [0.23-0.771), clinical students (OR = 0.53, CI95 [0.37-0.741)
and residents (OR = 0.29, CI95 [0.19-0.46]), presented less MDE
prevalence. Humiliation (OR = 1.71, CI95 [1.28-2.28]), sexual harass-
ment (OR = 1.60, CI95 [1.19-2.16]), sexual abuse (OR = 1.65, CI95
[1.04-2.60])) and moderate (OR = 1.49, CI95 [1.17-1.90]) or serious
(OR = 2.32, CI95 [1.68-3.20]) subjective financial difficulties were
associated with higher odds of having MDE (Table 2).

Identification J

-_—

Eligible Health students:
Dental: n = 1600
Pharmacists: n= 1581
- Medicine: preclinical: n = 1788
Clinical: n = 2476
Residents: n= Unknown

No answer to the survey:
n=5574

t Recruitment J

Students who answered to the survey
N= 2340

Excluded:
- Students who did not give consent

v

» - Students under 18 years old

€ J

L Inclusion

Health student included: n=1925
Dental: n =95
- Pharmacists: n= 233
Medicine: n = 1597 (Preclinical 541; clinical 587; residents 469)

- Students who did not have complete
answer to HAD questions

v

HAD questions with complete answers n = 1925
CIDI SF questions with complete answers n = 1673

Analysis

-

L J

Suicidal Ideations questions with complete answers n = 1641
Sexual Harassment questions with complete answers n = 1594
Sexual aggression questions with complete answers n = 1592

v
Data available for analysis:
n=1925

Fig. 1. Flow chart.
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Table 1
Socio-demographic and clinical characteristics of the population
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Variables Dental students Pharmacy students preclinical students
N = 95 (5%) N = 233 (12%) N = 541 (28%)
Gender
Women 71 (76%) 167 (72%) 391 (73%)
Men 22 (24%) 65 (28%) 145 (27%)
Unknown 2 1 5
Age (year)
18-20 20 (21%) 45 (19%) 306 (57%)
21-23 51 (54%) 132 (57%) 196 (36%)
24 and more 24 (25%) 56 (24%) 39 (7.2%)
Familial Status
Single 54 (58%) 157 (68%) 350 (65%)
Couple 39 (42%) 75 (32%) 185 (35%)
Unknown 2 1 6
Subjective financial
difficulties
Not at all important 40 (43%) 85 (38%) 290 (55%)
Low 35 (38%) 76 (34%) 189 (36%)
Important 17 (18%) 60 (27%) 48 (9.1%)
Unknown 3 12 14
Weekly workload *
Less than 50 hours 72 (77%) 152 (66%) 421 (78%)
More than 50 hours 21 (23%) 77 (34%) 120 (22%)
Anxiety symptoms 55 (58%) 155 (67%) 322 (60%)
(HAD > 10)
Depressive symptoms 31 (33%) 91 (39%) 114 (21%)
(HAD > 10)
Major depressive 18 (19%) 77 (33%) 165 (30%)
episode (12 months)
Suicidal thoughts (12 12 (13%) 38 (16%) 115 (21%)
months)
Burnout (MBI-SS) 37 (39% 115 (49%) 214 (40%)
Burnout (MBI-HSS) NA NA NA
Humiliation 8 (8.4%) 23 (9.9%) 48 (8.9%)
Sexual Harassment 10 (11%) 22 (9.4%) 52 (9.6%)
Sexual aggression 2 (2.1%) 11 (4.7%) 24 (4.4%)

clinical students,
N = 587 (30%)

426 (73%)
159 (27%)
2

9 (1.5%)
317 (54%)
261 (44%)

308 (53%)
271 (47%)
8

308 (53%)
194 (33%)
79 (14%)
6

220 (39%)
367 (61%)
336 (57%)

143 (24%)
150 (26%)
118 (20%)
NA

393 (67%)
161 (27%)

174 (30%)
37 (6.3%)

Residents N =
469 (25%)

328 (71%)
137 (29%)
4

0 (0%)
6 (1.3%)
463 (99%)

162 (35%)
300 (65%)
7

280 (60%)
139 (30%)
45 (9.7%)
5

73 (16%)
396 (84%)
186 (40%)

64 (14%)
85 (18%)
81 (17%)
NA

289 (62%)
123 (26%)

166 (35%)
32 (6.8%)

pvalue Overall, N=
1925 (100%)
0.8
1,383 (72%)
528 (28%)
14
<0.001
380 (20%)
702 (36%)
843 (44%)
<0.001
1,031 (54%)
870 (46%)
24
<0.001
1,003 (53%)
633 (34%)
249 (13%)
40
<0.001
943 (49%)
981(51%)
<0.001 1054 (55 %)
<0.001 443(23%)
<0.001 495 (26%)
0.15 364 (19%)
366 (42%
682 (65%)
<0.001  357(19%)
<0.001 424(22%)
0.2 106 (5.5%)

" Workload includes time in hospital and study time. The measure was adapted to each situation

™ Percentage of all students except residents and clinical medical students.
" Percentage of clinical medical students.

OR (univariable)

0.87 (0.69-1.10, p = 0.243)
0.99 (0.75-1.31, p = 0.942)
0.88 (0.67-1.17, p = 0.383)

0.79 (0.64-0.97, p = 0.026)
1.57 (1.25-1.98, p <0.001)
2.58 (1.91-3.46, p <0.001)
0.78 (0.60-1.02, p = 0.065)

0.50 (0.37-0.68, p <0.001)
0.53 (0.30-0.90, p = 0.024)
1.12 (0.81-1.56, p = 0.484)

1.82 (1.42-2.32, p <0.001)

1.72 (1.36-2.17, p <0.001)

Table 2
Logistic regression with socio-demographic variables with major depressive episode as a dependent variable
Dependent: Major depressive episode (12 months) No Yes
Gender Women 1021 (73.7) 364 (26.3)
Men 403 (76.3) 125 (23.7)
Age (year) 18-20 278 (73.2) 102 (26.8)
21-23 515 (73.4) 187 (26.6)
24 and more 638 (75.5) 207 (24.5)
Familial status Single 745 (72.2) 287 (27.8)
In a relationship 668 (76.7) 203 (23.3)
Subjective financial difficulties Very low 800 (79.6) 205 (20.4)
Moderate 451 (71.2) 182 (28.8)
Serious 150 (60.2) 99 (39.8)
Cursus Medical Preclinic 376 (69.5) 165 (30.5)
Medical Clinic 437 (74.4) 150 (25.6)
Medical resident 384 (81.9) 85 (18.1)
Dental 77 (81.1) 18 (18.9)
Pharmacy 156 (67.0) 77 (33.0)
Humiliation No 1197 (76.6) 366 (23.4)
Yes 234 (64.3) 130 (35.7)
Sexual Harassment No 1152 (76.7) 350 (23.3)
Yes 279 (65.6) 146 (34.4)
Sexual aggression No 1371 (75.3) 450 (24.7)
Yes 60 (56.6) 46 (43.4)

2.34 (1.56-3.47, p <0.001)

OR (multivariable)

0.88 (0.68-1.14, p = 0.340)
1.08 (0.77-1.52, p = 0.653)
1.44 (0.96-2.18, p = 0.081)

0.85 (0.67-1.06, p = 0.152)
1.49 (1.17-1.90, p=0.001)
2.32 (1.68-3.20, p <0.001)
0.53 (0.37-0.74, p <0.001)
0.29 (0.19-0.46, p <0.001)
0.43 (0.23-0.77, p = 0.006)
0.86 (0.59-1.25, p = 0.438)

1.71 (1.28-2.28, p <0.001)

1.60 (1.19-2.16, p = 0.002)

1.65 (1.04-2.60, p = 0.032)

4. Discussion

prevalence of MDE and suicidal thoughts than medical students else-

where in France, especially in the pre-clinical stage (35% vs 26% and

4.1. Prevalence of depression, suicidal ideation, and burnout among
University of Paris’ health students

24% versus 17%, respectively) (Rolland et al., 2022). Contrary to our
report, previous studies showed that dental students have fewer psy-

chiatric symptoms than medical or pharmacy students who had the

This study found high prevalences of MDE and suicidal thoughts in
the health students of the University Paris Cité. They showed a higher

highest levels (Bacchi and Licinio, 2015; Hamasha et al., 2019). The very
high level of symptoms in pre-clinical medical students might be
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partially related to an administrative reorganisation (the recent merger
of the 2 previous medical faculties into one), which was associated with
increased workload and computer issues (registration issues, teaching
issues, etc.) (Le quotidien du médecin, 2021). Financial difficulties were
associated with an increased risk of major depressive episodes, in line
with previous data (Rajapuram et al., 2020). The higher cost of living in
Paris may explain the higher psychological distress at the University
Paris Cité compared to other French regions.

In contrast with usual epidemiological results on mental health
(Kuehner, 2017), being a woman was not associated with a higher
prevalence of depression in our study. As our health student sample was
composed mainly of women (70%), gender differences may have been
more difficult to identify. Using the CIDI-SF allowed us to compare our
observed 26% of MDE and 19% of suicidal thoughts with the prevalence
of 2 other studies: the 2016 national student survey from the National
Observatory of Student Life and the 2017 national general population
survey from Santé Publique France. The 2016 student survey included 2,
414 medical students. Prevalence of MDE and suicidal thoughts were
15% and 9% respectively in 2016 for the national student sample and
14% and 7 % respectively for medical students, excluding those in their
first year (Frajerman et al., 2020). For the general population in France
in 2017, the prevalence of MDE was 10% and 5% for suicidal thoughts
(Léon et al., 2019) Our result showed that the prevalence in health
students was twice as high (Frajerman et al., 2020).

The use of HAD can be used to compare our data with the national
French monitoring study on mental health in the general population
(CoviPrev). The 18-24 age class showed a prevalence of depressive
symptoms (cut-off >10) of 26.1% (May 2021) and 22.6% (June 2021),
which was similar to health students (23%) (Santé Publique France,
2021). The twelve-month prevalence of suicidal thoughts was 15.7% in
May 2021 and 20.1% in June 2021; the prevalence in health students in
our study was similar(19%) (Santé Publique France, 2021). A
meta-analysis found an increase in the prevalence of depression among
non-medical and non-nursing students (Deng et al., 2021).

Burnout, assessed with the MBI student version (MBI-SS), impacted
40% of the pre-clinical medical students, in line with a previous French
study (Breton et al., 2019) for pre-clinical students. There is a lack of
data for pharmacy and dental students. For clinical students and resi-
dents, burnout, assessed with the caregiver MBI version (MBI-SS), con-
cerned 67% of clinical students and 62% of residents. For residents, this
is in line with a French study conducted during the COVID-19 pandemic
(Azoulay et al., 2021). It is important to understand that the workload is
not the same depending on the speciality and the level of training. For
pharmacy and pre-clinical students, it is mainly theoretical courses and
exams with a competition at the end of the course for pharmacy stu-
dents, which will determine their future speciality and the city where
they will finish their studies. For dental and clinical students, there are
internships in the hospital, so directly exposed as medical staff to the
care system stress and reorganisation, in addition to the theoretical
courses and exams, and to the competition at the end of the course,
which will determine their future speciality and the city where they will
finish their studies. For residents, they are full-time in the hospital.

For clinical students, the prevalence was much higher than the mean
prevalence (44%) reported in our meta-analysis. But our meta-analysis
was performed before the pandemic, so it may have increased the
burnout symptoms, and there was no French study included (Frajerman
et al., 2019). Studies suggested that burnout has a negative impact on
patient outcomes (Welp et al., 2014), increased dropout thoughts in
students (Dyrbye et al., 2010) and a high cost to society (Han et al.,
2019).

All health students’ specialities had a high prevalence of psychiatric
symptoms, but sexual harassment and humiliation were much higher
among clinical students and residents. This study did not search for risk
factors specific to each speciality.
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4.2. Improving students’ mental health

In France, the Ministry of Health received an official report in 2018
dedicated to the mental health situation of heath students (Rapport du
Dr Donata Marra sur la Qualité de vie des étudiants en santé, 2018). This
report led to the creation of a national structure: Centre national d’aide
(CNA)(“CNA Santé, 2022), which was dedicated to developing psy-
chological support structures for health students. There are many ways
of improving mental health in French medical students: reducing
workload, improving the screening of student psychiatric disorders, and
setting up support actions (Frajerman, 2020). In Canada, a "National
Standard for Mental Health and Well-Being for Post-Secondary Students"
(“National Standard for Mental Health and Well-Being for
Post-Secondary Students | Mental Health Commission of Canada,” n.d.)
has been established. A systematic review found 10 studies on student
support systems for undergraduate medical students during the
COVID-19 pandemic (Ardekani et al., 2021). Furthermore, there are
preventable risk factors: financial difficulties but also misconduct
(especially humiliation, sexual harassment, and sexual abuse) which are
very frequent in our study. At the national level, more efforts should be
made against these types of behaviour: information for students on their
rights, a unit to fight against abuse such as the one created at the Uni-
versity of Paris-Cité, withdrawal of students from problematic services,
an end to the impunity of harassing doctors by integrating student
representatives in the disciplinary bodies. Furthermore, the victims
should receive more support and preventive measures for later psychi-
atric symptoms should be considered.

Fewer studies are available on pharmacy and dental students than on
medical students, but these two specialities also exhibited a high prev-
alence of psychiatric disorders. Preventive actions and psychological
support should concern all students, regardless of their speciality.

4.3. Limitations and strengths

The response rate for dental and pharmacy students was very low
and included very few residents. As the response rate of the medical
students was higher, we subgrouped them according to their study level.
The difference in response rate might be related to the absence of sup-
port from the national dental and pharmacy student associations.
However, in 2020, two national reports on students from all fields had a
lower response rate: 4.3% and 1.4% (Wathelet et al., 2021, 2020). Our
better response rate from medical students may reflect the support of
national medical student associations or the better awareness of this
topic in this population. A low response rate always raises the question
of response bias: are the subjects who respond more likely to be those
who are well or those who are more concerned by the survey topic. We
used both emails and social networks to reduce bias linked to one-way
and improved the response rate, but it was still on line and: "in-
dividuals with existing or severe mental illness are less likely to partic-
ipate online than those without such conditions "(Pierce et al., 2020).

Second, including missing data and recoding them at zero could
underestimate prevalence.

Third, there was an overrepresentation of women in our sample as in
the majority of health studies. Consequently, these results cannot be
extrapolated to all students from the university.

Burnout assessment was performed with two different scales. This
was helpful to adjust the level of study and growing involvement in
clinical care but limits comparability between groups. Similarly, the
workload estimation included two different aspects, such as time spent
at the hospital and time allocated to study.

Due to organisation constraints, there was a two-week gap between
the dental and pharmacy students’ survey and the medical student
survey. Thus, the comparison of the last week level of depression on
HAD should be treated with caution. The CIDI-SF allowed a 12-month
prevalence measure of MDE, which is more reliable and may improve
the reproducibility and comparability of future studies. Finally, we did
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not assess other psychiatric disorders such as bipolar disorders, psy-
chotic disorders or eating disorders. Lastly, to avoid the Table 2 fallacy
(Westreich et al., 2021; Westreich and Greenland, 2013) (e.g. suggesting
implicitly that all of the risk factor estimates can be interpreted simi-
larly), it’s important to consider factors identified in this study only as
factors associated with medical student mental health that we suppose
are involved in a broader complex system

5. Conclusion

To our knowledge, this is the largest study comparing the mental
health of dental, pharmacy, and medical students. We found high levels
of depression and suicidal thoughts in University Paris Cité’s health
students. The study highlights their need for psychological support.
Furthermore, the high frequency of misconduct (i.e., humiliation, sexual
harassment, and aggression) requires action. The methodology of our
survey ensures reproducibility and will be useful to measure the effects
of prevention and intervention on this population.
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