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Abstract
Background: This study aimed to assess the impact of the COVID-19 pandemic in
terms of the prevalence of anxiety, depression and stress symptoms in Italian medical
students and to identify the associated factors.
Design and Methods: A cross-sectional online survey was administered to second-
sixth year medical students of the University of Torino, collecting data on the students’
sociodemographics, COVID-19 exposure, anxiety, depression and stress symptoms.
Three hierarchical regressions adjusted for age, gender and year of study were
executed.
Results: The sample size was 1359. The prevalence of anxiety, depression symptoms,
moderate perceived stress and severe perceived stress was 47.8%, 52.1%, 56.2% and
28.4%, respectively. The factors associated with mental health symptoms were: being a
woman, a family history of psychiatric disorders, living off-site, competitive/hostile
climates and unsatisfying friendships among classmates, poor relationships with co-
habitants, negative judgment of medical school choice, fear of COVID-19 infection,
feelings of loneliness, distressing existential reflections, and a worsening psychological
condition related to the pandemic. Being in the fourth or sixth year constituted a
protective factor for depression symptoms.
Conclusions: Mental health in medical students was associated with both COVID-
independent and COVID-related factors. Accessibility to effective interventions must
be increased to counteract these changes.
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Introduction

In March 2020, the World Health Organization (World Health Organization, 2020)
declared COVID-19 a global pandemic, causing unprecedented changes to all aspects
of public, economic and social life. Research has highlighted the significant impact of
the measures taken to restrict the virus’s spread (lockdowns, quarantines and social
distancing) on mental health, with anxiety, depression and stress increased in both the
general population (Brooks et al., 2020; Bueno-Notivol et al., 2021; Rossi et al., 2020;
Salari et al., 2020; Vindegaard & Benros, 2020; Xiong et al., 2020) and healthcare
workers (Cénat et al., 2021; Li et al., 2021; Marvaldi et al., 2021; Pappa et al., 2020).
The mental health of medical students has also been impacted by the restrictions
imposed by the COVID-19 pandemic (Lasheras et al., 2020; Rose, 2020). Medical
students are already considered a vulnerable population in terms of psychological well-
being due to higher rates of anxiety, depression and stress symptoms compared with
age-matched peers as well as the general population (Dyrbye et al., 2006; Maser et al.,
2019; Rotenstein et al., 2016).
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The COVID-19 pandemic has required university students to face new challenges
caused by disruptions to their education, putting them at a heightened risk of mental
health issues (Araújo et al., 2020; Komer, 2020; Zhai & Du, 2020). Universities were
closed during the first wave of the pandemic, and in the case of medical students clinical
rotations were indefinitely suspended and education continued through online lectures
only. These actions were taken to prevent the spread of the virus, but were not without
their consequences on the students’ psychological wellbeing (Akers et al., 2020;
Dedeilia et al., 2020; Harries et al., 2021).

Contemporaneously, students were exposed to other life stressors related to the
pandemic, such as grief due to the loss of loved ones, fear about COVID-19 infection
for themselves and their family, financial insecurity and uncertainty about their futures
(Araújo et al., 2020; Cao et al., 2020; Lyons et al., 2020;Mertens et al., 2020; Mortazavi
et al., 2020; O’Byrne et al., 2021). Moreover, the transition to online learning ex-
acerbated social isolation (Akers et al., 2020; Meo et al., 2020; Rose, 2020; Usher et al.,
2020), which may have increased anxiety and depression (Brooks et al., 2020; Hossain
et al., 2020; Wang et al., 2017).

Review studies investigating the impact of the COVID-19 pandemic on mental
health among medical students are divergent in their findings, probably reflecting the
small number of studies involved. One meta-analysis (Lasheras et al., 2020) showed no
change in the prevalence of anxiety in medical students, but found symptoms to
correlate with several specific COVID-related stressors. The authors suggest that
students’ knowledge about the virus, high levels of resilience, a reduction in the
academic load and increased perceived support within the family may have played a
protective role with respect to anxiety symptoms (Lasheras et al., 2020). Similar
findings were found by Magklara and collaborators (Magklara et al., 2021), who report
that only a minority of medical students had to deal with stress/anxiety and depression
(13% and 26.1%, respectively), although it also revealed that almost 60% of students
feared infection, for themselves and their family. On the other hand, the analysis by
Mittal and colleagues (Mittal et al., 2021) found an increase in medical students’
anxiety and depression related to disruptions in their education and daily lives.

Few studies have addressed psychological distress in Italian medical students.
Studies performed prior to the COVID-19 pandemic showed high rates of depression,
anxiety and stress among medical students, but with conflicting results regarding the
associated factors (Bert et al., 2020; Bertani et al., 2020; Carletto et al., 2021; Messina
et al., 2016; Pighi et al., 2018; Volpe et al., 2019). To the best of our knowledge, the
present is the first study to investigate the impact of the pandemic on the mental health
of medical students in Italy, which was one of the first European countries severely
affected by the pandemic and the first European country to enter a nationwide lockdown
in March 2020.

The aims of the present study are: a) to investigate the effects of the COVID-19
pandemic on the prevalence and severity of anxiety, depression and stress in medical
students within an Italian context; b) to identify the risk and protective factors that
impact mental health in medical students the most.
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Materials and Methods

Study Design and Participants

All students attending the second through to the sixth year of the School of Medicine at
the University of Turin (Italy) (n = 2403) received an email, sent to their institutional
email address, inviting them to participate in electronic survey, which was set on the
Limesurvey (https://www.limesurvey.org/) platform. Data were collected from De-
cember 2020 to February 2021.

Exclusion criteria were: being in the first year of study, or failing to complete any of
the questionnaire sections regarding mental health outcomes (i.e., anxiety, depression,
perceived stress).

The study was conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the University of Turin Bioethics Committee, Italy (Protocol
no. 492685, dated December 4th, 2020). Informed consent was obtained from all
participants. Participation was anonymous, voluntary and without compensation.

Instruments

The online survey was partially based on that developed in the multicentric study
entitled “Psychosocial Report in Italian Medical Students (PRIMES)”, which inves-
tigated depressive symptoms and perceived stress among medical students prior to the
onset of the COVID-19 pandemic (Bert et al., 2020; Leombruni et al., 2022). As
explained by the authors (Bert et al., 2020; Leombruni et al., 2022), the questionnaire
used in PRIMESwas developed by the researchers after a detailed study of the literature
on depression and stress-related factors in medical students. Overall, the prevalence of
depressive symptoms, moderate perceived stress and high perceived stress was 29.5%,
55.2% and 16.9%, respectively. The variables found to be associated with depressive
symptoms or stress in PRIMES were age, gender, sexual orientation, relationship
status, living condition, being an off-site student, family cohesion, economic status, a
family history of psychiatric disorders, judgment about school choice, friendships with
classmates and the climate among classmates (Bert et al., 2020; Leombruni et al.,
2022). Therefore, these items were considered in the present survey.

In 2020, a patient and public involvement (PPI) framework was then applied to
modify and update the survey questions according to the specific context. The process
involved a focus group made up of medical students from the University of Turin and
the study’s researchers.

The online survey consisted of four parts. The first three sections were developed by
the researchers mainly based on a study of the literature and on the outcomes of the
focus group. Overall, the items were multiple-choice questions. The fourth section
consisted of three validated tools. The first part collected sociodemographic infor-
mation (gender, age, sexual orientation, nationality, year of study, economic status and
living condition before and during lockdown) and data about other factors that might
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influence their mental health (family and personal history of psychiatric illness, degree
of cohesion in the family unit, economic conditions, and the degree of satisfaction with
the experience of being a medical student before and after the pandemic). Participants
were also asked whether they or their loved ones had tested positive for COVID-19,
whether they were afraid of contagion (fear for their own health and the health of loved
ones), and whether they or their loved ones had health conditions at a higher risk for
COVID-19 consequences. The second section asked about the impact of the pandemic
on their lifestyles, (perceived changes in smoking habits, alcohol consumption, eating
habits, physical activity, hobbies, sexual activity and sleep), on their economic situation
(participants were asked if the pandemic caused economic repercussions) and on their
feelings. Specifically, students were asked if they felt more loneliness during the
pandemic, if they felt their psychological condition was unvaried/improved/worsened
due to the pandemic, and if they had had existential reflections during the pandemic (no
reflections, positive and stimulating reflections, or deeply distressing reflections). The
third part concerned the impact of the pandemic on the participants’ academic careers.
Students were asked to indicate the pros and cons of the changes introduced to the
education process due to the pandemic and if these changes were favorable or not (5-
item Likert-like scale: from totally disadvantageous to totally advantageous). In
particular, their opinions on the following areas were explored: on-line lessons, on-line
exams, their study practices, other on-line practices, their thesis, Erasmus project, and
on-line communications. The fourth section comprised three validated self-report
measures to investigate the psychological health status of the participants; they
were: the Generalized Anxiety Disorder Scale (GAD-7; (Spitzer et al., 2006); the Beck
Depression Inventory-II (BDI-II) (Beck et al., 1996); and the Perceived Stress Scale
(PSS) (Cohen et al., 1983) to assess anxiety, depression and perceived stress symptoms.

The GAD-7 is a self-report screening tool for assessing the presence and severity of
anxiety symptoms: its total score ranges from 0 to 21, and cut-offs of 5, 10 and 15 were
used to indicate mild, moderate and severe levels of anxiety, respectively (Spitzer et al.,
2006). A score greater than 10, indicating probable clinical generalized anxiety disorder
(Kroenke et al., 2007), was used as the binary outcome cut-off. The GAD-7 has been
reported to be a reliable (Cronbach alpha of 0.92) and valid tool (Spitzer et al., 2006). In
our sample, the Cronbach’s alpha coefficient was 0.90 (95% CI 0.90–0.91).

The BDI-II is a 21-item self-report instrument used to measure the presence and
severity of depressive symptoms: its total score ranges from 0 to 63, with higher scores
indicating higher levels of depression. A score of 0–13 indicates no/minimal de-
pression, 14–19 mild depression, 20–28 moderate depression, and 29–63 severe de-
pression (Beck et al., 1996). A score greater than 13 has been used as the optimal cut-off
to identify the presence of depressive symptoms (Rotenstein et al., 2016; Tam et al.,
2019), and was applied here to define the second binary outcome. A review concluded
the BDI-II to be a reliable (Cronbach alpha around 0.9) and valid instrument (Wang &
Gorenstein, 2013). In our sample, the Cronbach’s alpha coefficient was 0.92 (95% CI
0.91–0.93).
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The PSS-10 is a 10-item self-report questionnaire that measures stress perception: its
overall total score ranges from 0 to 40, with higher scores indicating greater perceived
stress (Cohen et al., 1983). The PSS score was considered as a continuous outcome
since no cut-offs have been reported (Cohen &Williamson, 1988). Scores ranging from
0–13 indicate low stress, 14–26 moderate stress, and 27–40 high perceived stress (State
of New Hampshire Employee Assistance Program, 1983). The PSS-10 has been re-
ported to be a reliable (Cronbach alpha of 0.89) and valid tool for the assessment of
perceived stress in university students (Roberti et al., 2006). In our sample, the
Cronbach’s alpha coefficient was 0.87 (95% CI 0.86–0.88).

Statistical Analysis

Descriptive analyses were carried out for all the independent variables and outcomes.
Categorical variables were expressed as frequencies and percentages, and continuous
variables as medians and interquartile ranges (IQR) since the Shapiro-Wilk test showed
non-normal distributions. Chi-squared tests (Mann-Whitney U tests and Kruskal Wallis
tests for continuous variables) were performed to assess differences in the distribution
of the outcomes across the independent variables. A Spearman’s rho correlation table
was calculated for GAD-7, BDI-II and PSS-10 scores.

Multivariable logistic regression models were used for anxiety and depression, and a
multivariable linear regression model was used for perceived stress. All models were
adjusted for age, gender and year of study. For each outcome, a three-step hierarchical
regression approach was applied to add independent variables (Field et al., 2012). In the
first model, socio-demographic items and variables that might influence mental health
(Bert et al., 2020) were entered related to: family cohesion, relationship status, living
condition, sexual orientation, a family history of psychiatric conditions, economic
status, climate and friendships among classmates, and opinions on the choice of
medical school. In the second model, pandemic-related variables were added, namely:
changes in their opinion about the choice of medical school, testing positive for
COVID-19, feeling vulnerable toward COVID-19, fear of COVID-19 contagion for
oneself and for loved ones, and economic repercussions. In the third model, variables
related to psychological aspects (feelings of loneliness during the pandemic, a changed
overall psychological condition due to the COVID-19 pandemic, existential reflections
related to COVID-19) and the other outcomes were added.

To produce the final models, a backward elimination method was used (a likelihood-
ratio statistic greater than 0.10 was set as the main removal criterion). The results are
expressed as adjusted odds ratios (adj. OR) in logistic regressions (coefficients in linear
regressions) and 95% Confidence Intervals (CI). The analyses were performed using
IBM SPSS Statistics software version 27.0 (IBM Corp., USA), and a two-tailed p-value
< .05 was considered significant. Missing values were excluded by pairwise deletion in
descriptive analyses and by listwise deletion in regressions.
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Results

In total, 1481 questionnaires were collected (response rate: 1481/2403 = 61.6%), of
which 152 were excluded as they contained uncompleted GAD-7, BDI-II or PSS-10
sections. Of note, these 152 participants did not differ from the other students with
regard to the responses provided for other sections. No missing values were found for
GAD-7 and PSS-10, while three students failed to complete the BDI-II. Therefore, the
final sample consisted of 1329 questionnaires for GAD-7 and PSS-10 outcomes, and
1326 for the BDI-II results.

The median age was 23 years (IQR = 21–25), and women accounted for 65.4% of
the sample. The large majority were of Italian nationality (98.2%), and 57.6% declared
to be involved in a relationship. Table 1 reports the general characteristics of the sample,
stratified by GAD-7, BDI-II and PSS-10 scores.

The median GAD-7 score was 9 (IQR = 5–14). The prevalence of anxiety symptoms
was 47.8% (n = 635): 34% (n = 452) of the students reported mild symptoms, 24.5%
(n = 326) moderate levels, and 23.3% (n = 309) severe symptoms. The median BDI-II
score was 14 (IQR = 8–22). Symptoms of depression were present in 52.1% (n = 692),
with 21.9% (n = 291) showing mild symptoms, 16.4% (n = 218) moderate symptoms,
and 13.8% (n = 183) severe depression levels. The median PSS-10 score was 22 (IQR =
16–27). Perceived stress was reported as moderate in 56.2% (n = 747) of the students,
and 28.4% (n = 378) reported severe levels of stress. Supplementary Table S1 shows the
correlations between the GAD-7, BDI-II and PSS-10 scores. Overall, Spearman’s rho
was above 0.700 (p < .001) in each relationship studied.

Factors Associated With Anxiety

Table 2 reports the summary of hierarchical regressions showing the factors and
adjusted ORs associated with anxiety symptoms. In the final model, BDI-II and PSS-10
scores were significantly associated with risk of anxiety symptoms (adj. OR: 1.94, 95%
CI [1.1.359–2.782] and adj. OR: 1.23, 95% CI [1.192–1.277], respectively). Similarly,
distressing existential reflections and a worsening overall psychological condition
related to the COVID-19 pandemic were associated with an increased risk of anxiety
symptoms (adj. OR: 1.56, 95% CI [1.035–2.361] and adj. OR: 1.16, 95% CI [1.163–
2.386], respectively). Moreover, fear of COVID-19 infection for oneself was a risk
factor for anxiety (adj. OR: 1.49, 95% CI [1.052–2.119]). Lastly, an improved opinion
about choice of medical school since the onset of the pandemic was associated with an
increased risk of anxiety (adj. OR: 1.61, 95% CI [1.031–2.524]).

Factors Associated With Depression

Table 3 presents the variables with relative adjusted ORs associated with the presence
of depressive symptoms. The final model shows being in the fourth or sixth year of
medical school to be a protective factor (adj. OR: 0.34, 95% CI [0.182–0.643] and

Carletto et al. 7

https://journals.sagepub.com/doi/suppl/10.1177/00332941221127632


T
ab

le
1.

Sa
m
pl
e
C
ha
ra
ct
er
is
tic
s:
O
ve
ra
ll
an
d
A
cc
or
di
ng

to
G
A
D
-7
,B

D
I-I
I
an
d
PS
S
sc
or
es
.

O
ve
ra
ll

G
A
D
-7

<
10

G
A
D
-7
≥
10

p
BD

I-I
I<

14
BD

I
≥
14

p
PS
S

pa

N
=
13

29
n
=
69

4
n
=
63

5
n
=
63

4b
n
=
69

2b
n
=
13

29

A
ge

(m
ed
ia
n,

IQ
R
)

23
(2
1–

25
)

23
(4
)

23
(4
)

.4
37

23
(3
)

23
(4
)

.3
93

—

N
(%

)
N

(%
)

N
(%

)
N

(%
)

N
(%

)
M
ed

ia
n
(I
Q
R
)

G
en
de
r

<.
00

1
<.
00

1
<.
00

1
W

om
en

86
9
(6
5.
4)

41
3
(5
9.
5)

45
6
(7
1.
8)

37
0
(5
8.
4)

49
6
(7
1.
7)

24
(1
8–
28

)
M
en

45
5
(3
4.
2)

28
0
(4
0.
3)

17
5
(2
7.
6)

26
3
(4
1.
5)

19
2
(2
7.
7)

19
(1
4–
24

)
N
on

-b
in
ar
y

5
(0
.4
)

1
(0
.1
)

4
(0
.6
)

1
(0
.2
)

4
(0
.6
)

26
(2
3–
29

)
Y
ea
r
of

co
ur
se

.5
82

.0
10

.6
32

Se
co
nd

27
0
(2
0.
3)

13
7
(1
9.
7)

13
3
(2
0.
9)

12
3
(1
9.
4)

14
6
(2
1.
1)

22
(1
6–
27

)
T
hi
rd

21
7
(1
6.
3)

10
5
(1
5.
1)

11
2
(1
7.
6)

10
0
(1
5.
8)

11
7
(1
6.
9)

23
(1
7–
29

)
Fo

ur
th

20
1
(1
5.
1)

10
6
(1
5.
3)

95
(1
5.
0)

10
8
(1
7.
0)

93
(1
3.
4)

23
(1
7–
27

)
Fi
fth

19
7
(1
4.
8)

11
3
(1
6.
3)

84
(1
3.
2)

10
1
(1
5.
9)

96
(1
3.
9)

22
(1
7–
26

)
Si
xt
h

22
1
(1
6.
6)

11
4
(1
6.
4)

10
7
(1
6.
9)

11
7
(1
8.
5)

10
3
(1
4.
9)

22
(1
6–
27

)
O
ve
r
si
xt
h

22
3
(1
6.
8)

11
9
(1
7.
1)

10
4
(1
6.
4)

85
(1
3.
4)

13
7
(1
9.
8)

23
(1
7–
27

)
N
at
io
na
lit
y

.5
44

.0
37

.0
62

Ita
lia
n

13
05

(9
8.
2)

68
3
(9
8.
4)

62
2
(9
8.
0)

62
8
(9
9.
1)

67
4
(9
7.
4)

22
(1
6–
27

)
O
th
er

24
(1
.8
)

11
(1
.6
)

13
(2
.0
)

6
(0
.9
)

18
(2
.6
)

25
(2
1.
5–

28
.5
)

R
el
at
io
ns
hi
p
st
at
us

.5
06

.4
04

.8
41

Si
ng
le

56
3
(4
2.
4)

30
0
(4
3.
2)

26
3
(4
1.
4)

26
1
(4
1.
2)

30
1
(4
3.
5)

23
(1
7–
27

)
In
vo
lv
ed

76
6
(5
7.
6)

39
4
(5
6.
8)

37
2
(5
8.
6)

37
3
(5
8.
8)

39
1
(5
6.
5)

22
(1
6–
27

)
Se
xu
al
or
ie
nt
at
io
n

.0
42

<.
00

1
<.
00

1
H
et
er
os
ex
ua
l

95
8
(7
2.
1)

51
8
(7
4.
7)

44
0
(6
9.
6)

48
9
(7
7.
1)

46
7
(6
7.
9)

22
(1
6–

27
)

LG
BA

36
7
(2
7.
6)

17
5
(2
5.
3)

19
2
(3
0.
4)

14
5
(2
2.
9)

22
1
(3
2.
1)

24
(1
8–
29

)

(c
on
tin
ue
d)

8 Psychological Reports 0(0)



T
ab

le
1.

(c
on

tin
ue
d)

O
ve
ra
ll

G
A
D
-7

<
10

G
A
D
-7
≥
10

p
BD

I-I
I<

14
BD

I
≥
14

p
PS
S

pa

N
=
13

29
n
=
69

4
n
=
63

5
n
=
63

4b
n
=
69

2b
n
=
13

29

Li
vi
ng

co
nd

iti
on

.5
20

.4
58

.5
63

A
lo
ne

58
(4
.4
)

33
(4
.8
)

25
(3
.9
)

26
(4
.1
)

32
(4
.6
)

22
.5

(1
7–
31

)
W

ith
pa
re
nt
s/
re
la
tiv
es

10
46

(7
8.
7)

53
8
(7
7.
5)

50
8
(8
0.
0)

50
8
(8
0.
1)

53
5
(7
7.
3)

22
(1
6–
27

)
W

ith
pa
rt
ne
r/

ho
us
em

at
es

22
5
(1
6.
9)

12
3
(1
7.
7)

10
2
(1
6.
1)

10
0
(1
5.
8)

12
5
(1
8.
1)

23
(1
7–
27

)

O
ff-
si
te

st
ud

en
tc

.6
99

.5
07

.1
18

Y
es

74
2
(5
5.
8)

39
1
(5
6.
3)

35
1
(5
5.
3)

34
8
(5
4.
9)

39
3
(5
6.
8)

23
(1
7–
28

)
Fa
m
ily

co
he
si
on

<.
00

1
<.
00

1
<.
00

1
V
er
y
po

or
/p
oo

r/
ex
ce
ss
iv
e

20
8
(1
5.
7)

84
(1
2.
1)

12
4
(1
9.
5)

64
(1
0.
1)

14
3
(2
0.
7)

25
(2
0–
31

)

G
oo

d
54

7
(4
1.
2)

26
7
(3
8.
5)

28
0
(4
4.
1)

24
9
(3
9.
3)

29
8
(4
3.
1)

23
(1
8–
28

)
Ex

ce
lle
nt

57
4
(4
3.
2)

34
3
(4
9.
4)

23
1
(3
6.
4)

32
1
(5
0.
6)

25
1
(3
6.
3)

20
(1
4–
26

)
A
va
ila
bi
lit
y
of

co
m
m
on

sp
ac
es

in
th
e
ho

us
ec

12
53

(9
4.
3)

66
5
(9
5.
8)

58
8
(9
2.
6)

.0
13

60
5
(9
5.
4)

64
5
(9
3.
2)

.0
97

22
(1
6–
27

)
.0
05

A
va
ila
bi
lit
y
of

co
m
m
on

sp
ac
es

in
th
e
ho

us
e

du
ri
ng

lo
ck
do

w
nc

12
33

(9
2.
8)

65
7
(9
4.
7)

57
6
(9
0.
7)

.0
06

60
2
(9
5.
0)

62
8
(9
0.
8)

.0
04

22
(1
6–
27

)
<.
00

1

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

<.
00

1
<.
00

1
<.
00

1

V
er
y
po

or
/p
oo

r
13

1
(9
.9
)

38
(5
.5
)

93
(1
4.
6)

34
(5
.4
)

96
(1
3.
9)

28
(2
1–
32

)
G
oo

d/
ex
ce
lle
nt

11
98

(9
0.
1)

65
6
(9
4.
5)

54
2
(8
5.
4)

60
0
(9
4.
6)

59
6
(8
6.
1)

22
(1
6–

27
)

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

du
ri
ng

lo
ck
do

w
n

<.
00

1
<.
00

1
<.
00

1

(c
on
tin
ue
d)

Carletto et al. 9



T
ab

le
1.

(c
on

tin
ue
d)

O
ve
ra
ll

G
A
D
-7

<
10

G
A
D
-7
≥
10

p
BD

I-I
I<

14
BD

I
≥
14

p
PS
S

pa

N
=
13

29
n
=
69

4
n
=
63

5
n
=
63

4b
n
=
69

2b
n
=
13

29

V
er
y
po

or
/p
oo

r
15

3
(1
1.
5)

43
(6
.2
)

11
0
(1
7.
3)

33
(5
.2
)

11
9
(1
7.
2)

27
(2
2–
31

)
G
oo

d/
ex
ce
lle
nt

11
76

(8
8.
5)

65
1
(9
3.
8)

52
5
(8
2.
7)

60
1
(9
4.
8)

57
3
(8
2.
8)

22
(1
6–

27
)

Fi
rs
t/
se
co
nd

de
gr
ee

re
la
tiv
es

w
ith

ps
yc
hi
at
ri
c
di
so
rd
er

c

31
9
(2
4)

14
8
(2
1.
3)

17
1
(2
6.
9)

.0
17

11
8
(1
8.
6)

19
9
(2
8.
8)

<.
00

1
24

(1
8–
29

)
.0
02

Ec
on

om
ic
st
at
us

.0
10

<.
00

1
<.
00

1
G
oo

d
st
at
us

12
50

(9
4.
1)

66
4
(9
5.
7)

58
6
(9
2.
3)

61
5
(9
7.
0)

63
2
(9
1.
3)

22
(1
6–

27
)

Po
or

st
at
us

79
(5
.9
)

30
(4
.3
)

49
(7
.7
)

19
(3
.0
)

60
(8
.7
)

25
(2
2–
30

)
W

or
ki
ng

st
at
us

.8
06

.6
68

.2
85

N
ot

w
or
ki
ng

96
2
(7
2.
4)

50
0
(7
2.
0)

46
2
(7
2.
8)

45
5
(7
1.
8)

50
4
(7
2.
8)

23
(1
7–
27

)
W

or
ki
ng

36
7
(2
7.
6)

19
4
(2
8.
0)

17
3
(2
7.
3)

17
9
(2
8.
2)

18
8
(2
6.
2)

22
(1
6–
27

)
Ju
dg
in
g
th
e
ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
<.
00

1
<.
00

1
<.
00

1

Po
si
tiv
el
y

89
8
(6
7.
6)

54
1
(7
8.
0)

35
7
(5
6.
2)

53
3
(8
4.
1)

36
3
(5
2.
5)

20
(1
5–
25

)
N
eg
at
iv
el
y/
no

op
in
io
n

43
1
(3
2.
4)

15
3
(2
2.
0)

27
8
(4
3.
8)

10
1
(1
5.
9)

32
9
(4
7.
5)

26
(2
1–

30
)

C
ha
ng
e
of

op
in
io
n
ab
ou

t
th
e
ch
oi
ce

of
m
ed
ic
al

sc
ho

ol
af
te
r
C
O
V
ID

-
19

<.
00

1
<.
00

1
<.
00

1

N
o
ch
an
ge

86
0
(6
4.
7)

50
2
(7
2.
3)

35
8
(5
6.
4)

46
1
(7
2.
7)

39
7
(5
7.
4)

21
(1
5.
25

–
26

)
Y
es
,o

pi
ni
on

im
pr
ov
ed

17
5
(1
3.
2)

98
(1
4.
1)

77
(1
2.
1)

10
7
(1
6.
9)

67
(9
.7
)

20
(1
5–

25
)

Y
es
,o

pi
ni
on

w
or
se
ne
d

29
4
(2
2.
1)

94
(1
3.
5)

20
0
(3
1.
5)

66
(1
0.
4)

22
8
(3
2.
9)

26
(2
2–

30
.2
5)

Sa
tis
fy
in
g
fr
ie
nd
sh
ip
s
w
ith

cl
as
sm

at
es

.0
49

<.
00

1
<.
00

1

(c
on
tin
ue
d)

10 Psychological Reports 0(0)



T
ab

le
1.

(c
on

tin
ue
d)

O
ve
ra
ll

G
A
D
-7

<
10

G
A
D
-7
≥
10

p
BD

I-I
I<

14
BD

I
≥
14

p
PS
S

pa

N
=
13

29
n
=
69

4
n
=
63

5
n
=
63

4b
n
=
69

2b
n
=
13

29

Y
es
/n
ot

ye
t

11
42

(8
5.
9)

60
6
(8
9.
8)

53
6
(8
6.
2)

57
7
(9
3.
4)

56
2
(8
3.
1)

22
(1
6–
27

)
N
o

15
5
(1
1.
7)

69
(1
0.
2)

86
(1
3.
8)

41
(6
.6
)

11
4
(1
6.
9)

25
(1
9–
30

)
M
is
si
ng

32
(2
.4
)

C
lim

at
e
am

on
g
cl
as
sm

at
es

.0
01

<.
00

1
<.
00

1
Fr
ie
nd

ly
/c
om

pe
tit
iv
e

bu
t
st
im
ul
at
in
g/
no

op
in
io
n

10
57

(7
9.
5)

57
6
(8
3.
0)

48
1
(7
5.
7)

54
7
(8
6.
3)

50
8
(7
3.
4)

22
(1
6–
27

)

C
om

pe
tit
iv
e
an
d
ho

st
ile

27
2
(2
0.
5)

11
8
(1
7.
0)

15
4
(2
4.
3)

87
(1
3.
7)

18
4
(2
6.
6)

25
(1
9–

30
)

Po
si
tiv
e
C
O
V
ID

-1
9
sw

ab
c

13
5
(1
0.
2)

64
(9
.2
)

71
(1
1.
2)

.2
39

59
(9
.3
)

75
(1
0.
8)

.3
63

24
(1
6–
29

)
.0
29

Po
si
tiv
e
C
O
V
ID

-1
9
sw

ab
in

re
la
tiv
e/
lo
ve
d

on
es

c

76
7
(5
7.
7)

40
5
(5
2.
8)

36
2
(5
7.
0)

.6
57

37
3
(5
8.
8)

39
3
(5
6.
8)

.4
70

23
(1
7–
27

)
.3
93

Be
in
g
vu
ln
er
ab
le
/a
t
ri
sk

fo
r
C
O
V
ID

-1
9c

49
(3
.7
)

23
(3
.3
)

26
(4
.1
)

.4
70

21
(3
.3
)

28
(4
.0
)

.5
61

22
(1
6–
29

)
.9
25

R
el
at
iv
e/
lo
ve
d
on

es
vu
ln
er
ab
le
/a
t
ri
sk

fo
r

C
O
V
ID

-1
9c

10
56

(7
9.
5)

54
8
(7
9.
0)

50
8
(8
0.
0)

.6
83

48
8
(7
7.
0)

56
6
(8
1.
8)

.0
35

23
(1
7–
27

)
.1
38

Fe
ar

of
C
O
V
ID

-1
9

co
nt
ag
io
n
fo
r

on
es
el
fc

35
6
(2
6.
8)

16
6
(2
4.
0)

19
0
(2
9.
9)

.0
16

16
6
(2
6.
2)

18
9
(2
7.
3)

.6
64

22
(1
7–
27

)
.4
01

Fe
ar

of
C
O
V
ID

-1
9

co
nt
ag
io
n
fo
r

re
la
tiv
e/
lo
ve
d
on

es
c

10
79

(8
1.
2)

54
9
(7
2.
9)

53
0
(8
3.
5)

.0
49

50
6
(7
9.
9)

57
1
(8
2.
5)

.2
32

23
(1
7–
27

)
.0
10

(c
on
tin
ue
d)

Carletto et al. 11



T
ab

le
1.

(c
on

tin
ue
d)

O
ve
ra
ll

G
A
D
-7

<
10

G
A
D
-7
≥
10

p
BD

I-I
I<

14
BD

I
≥
14

p
PS
S

pa

N
=
13

29
n
=
69

4
n
=
63

5
n
=
63

4b
n
=
69

2b
n
=
13

29

Ec
on

om
ic
re
pe
rc
us
si
on

s
du

e
to

C
O
V
ID

-1
9c

29
2
(2
2.
0)

13
4
(1
9.
3)

15
8
(2
4.
9)

.0
17

10
0
(1
5.
8)

19
2
(2
7.
7)

<.
00

1
24

(1
8–
29

)
<.
00

1

Fe
el
in
gs

of
lo
ne
lin
es
s

du
ri
ng

pa
nd

em
ic

<.
00

1
<.
00

1
<.
00

1

N
o

37
0
(2
7.
8)

27
2
(3
9.
2)

98
(1
5.
4)

26
6
(4
2.
0)

10
4
(1
5.
0)

17
(1
3–
23

)
Y
es
,m

or
e
th
an

us
ua
l

79
0
(5
9.
4)

34
7
(5
0.
0)

44
3
(6
9.
8)

31
9
(5
0.
3)

46
9
(6
7.
8)

24
(1
8–

29
)

Y
es
,b

ut
no

m
or
e
th
an

us
ua
l

16
9
(1
2.
7)

75
(1
0.
8)

94
(1
4.
8)

49
(7
.7
)

11
9
(1
7.
2)

25
(2
0–
30

)

O
ve
ra
ll
ps
yc
ho

lo
gi
ca
l

co
nd

iti
on

ch
an
ge
d

du
e
to

C
O
V
ID

-1
9

<.
00

1
<.
00

1
<.
00

1

N
o

44
5
(3
3.
5)

33
1
(4
7.
7)

11
4
(1
8.
0)

31
6
(4
9.
8)

12
7
(1
8.
4)

18
(1
2–
23

)
Y
es
,i
m
pr
ov
ed

87
(6
.5
)

65
(9
.4
)

22
(3
.5
)

58
(9
.1
)

29
(4
.2
)

18
(1
3–
23

)
Y
es
,w

or
se
ne
d

79
7
(6
0.
0)

29
8
(4
2.
9)

49
9
(7
8.
6)

26
0
(4
1)

53
6
(7
7.
5)

25
(2
0–
29

)
Ex
is
te
nt
ia
lr
efl
ec
tio

ns
re
la
te
d
to

C
O
V
ID

-1
9

<.
00

1
<.
00

1
<.
00

1

N
o

32
3
(2
4.
3)

20
4
(2
9.
4)

11
9
(1
8.
7)

18
5
(2
9.
2)

13
7
(1
9.
8)

19
(1
4–
25

)
Y
es
,p

os
iti
ve
ly

st
im
ul
at
in
g

50
1
(3
7.
7)

35
2
(5
0.
7)

14
9
(2
3.
5)

33
0
(5
2.
1)

16
9
(2
4.
4)

19
(1
4–
24

)

Y
es
,d

ee
pl
y
di
st
re
ss
in
g

50
5
(3
8.
0)

13
8
(1
9.
9)

36
7
(5
7.
8)

11
9
(1
8.
8)

38
6
(5
5.
8)

26
(2
2–

31
)

N
ot
e.

G
A
D
-7

de
no

te
s
G
en
er
al
iz
ed

A
nx

ie
ty

D
is
or
de
r
sc
al
e,

BD
I-I
I
Be

ck
D
ep
re
ss
io
n
In
ve
nt
or
y-
II.

a L
ev
el

of
si
gn
ifi
ca
nc
e
re
la
te
d
to

th
e
di
ffe
re
nc
e
be
tw

ee
n
ca
te
go
ri
es

of
th
e
va
ri
ab
le
.

b T
ot
al
sa
m
pl
e
fo
r
BD

I-I
I
is
13

26
.

c P
os
si
bl
e
op

tio
ns
:“
N
o”

an
d
“Y

es
”.
“Y

es
”
re
po

rt
ed

in
ta
bl
e.

12 Psychological Reports 0(0)



T
ab

le
2.

Su
m
m
ar
y
of

H
ie
ra
rc
hi
ca
lR

eg
re
ss
io
ns

fo
r
V
ar
ia
bl
es

A
ss
oc
ia
te
d
W

ith
M
ed
ic
al
St
ud

en
ts
’
A
nx

ie
ty

Sy
m
pt
om

s
(G

A
D
-7
≥
10

).

M
od

el
1

M
od

el
2

M
od

el
3

V
ar
ia
bl
e

A
dj
.O

R
95
%
C
I

p
A
dj
.

O
R

95
%

C
I

p
A
dj
.

O
R

95
%

C
I

p

G
en
de
r

1.
81

9
1.
42

2;
2.
32

8
<.
00

1
1.
76

8
1.
37

5;
2.
27

3
<.
00

1
0.
80

5
0.
57

9;
1.
12

0
.1
98

A
ge

0.
99

3
0.
93

0;
1.
06

0
.8
25

0.
99

0
0.
92

8;
1.
05

7
.7
72

1.
04

1
0.
93

8;
1.
15

5
.4
47

Y
ea
r
of

co
ur
se

Se
co
nd

R
ef

R
ef

R
ef

T
hi
rd

0.
97

2
0.
65

9;
1.
43

3
.8
87

1.
01

0
0.
68

1;
1.
49

8
.9
60

1.
05

9
0.
63

1;
1.
77

5
.8
29

Fo
ur
th

0.
83

3
0.
55

0;
1.
26

1
.3
88

0.
76

9
0.
50

3;
1.
17

6
.2
25

0.
75

1
0.
42

7;
1.
32

2
.3
21

Fi
fth

0.
63

4
0.
40

5;
0.
99

3
.0
46

0.
65

1
0.
41

3;
1.
02

6
.0
64

0.
63

6
0.
34

6;
1.
16

8
.1
45

Si
xt
h

0.
76

2
0.
47

8;
1.
21

2
.2
51

0.
76

9
0.
48

0;
1.
23

0
.2
73

0.
90

5
0.
47

0;
1.
74

3
.7
66

O
ve
r
si
xt
h

0.
63

7
0.
35

3;
1.
14

9
.1
34

0.
67

1
0.
37

0;
1.
21

5
.1
88

0.
60

7
0.
25

7;
1.
43

4
.2
55

Ju
dg
em

en
t
of

ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
2.
99

5
2.
30

7;
3.
88

6
<.
00

1
2.
41

5
1.
81

3;
3.
21

6
<.
00

1
0.
98

6
0.
68

0;
1.
42

9
.9
40

1s
t/
2n

d
de
gr
ee

re
la
tiv
es

w
ith

ps
yc
hi
at
ri
c

di
so
rd
er

1.
30

9
0.
99

7;
1.
71

9
.0
53

1.
26

6
0.
95

9;
1.
67

0
.0
96

1.
03

2
0.
72

4;
1.
47

3
.8
60

A
va
ila
bi
lit
y
of

co
m
m
on

sp
ac
es

in
th
e
ho

us
e

0.
62

1
0.
36

9;
1.
04

4
.0
72

0.
63

0
0.
37

1;
1.
07

0
.0
87

0.
77

3
0.
39

8;
1.
50

2
.4
48

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

2.
84

6
1.
86

6;
4.
34

3
<.
00

1
1.
46

8
0.
74

6;
2.
88

9
.2
67

1.
17

5
0.
53

8;
2.
56

5
.6
86

C
ha
ng
e
of

op
in
io
n
ab
ou

t
th
e
ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
af
te
r
C
O
V
ID
-1
9

N
o
ch
an
ge

R
ef

R
ef

Y
es
,o

pi
ni
on

im
pr
ov
ed

1.
22

8
0.
86

8;
1.
73

7
.2
46

1.
61

4
1.
03

1;
2.
52

4
.0
36

Y
es
,o

pi
ni
on

w
or
se
ne
d

2.
05

9
1.
49

2;
2.
84

2
<.
00

1
1.
14

2
0.
76

1;
1.
71

4
.5
20

Fe
ar

of
C
O
V
ID

-1
9
in
fe
ct
io
n
fo
r
on

es
el
f

1.
30

8
0.
99

6;
1.
71

8
.0
53

1.
49

3
1.
05

2;
2.
11

9
.0
25

Fe
ar

of
C
O
V
ID

-1
9
co
nt
ag
io
n
fo
r
re
la
tiv
e/
lo
ve
d

on
es

1.
33

0
0.
96

6;
1.
83

1
.0
80

1.
04

4
0.
69

1;
1.
57

9
.8
37

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

du
ri
ng

lo
ck
do

w
n

2.
19

2
1.
16

3;
4.
13

2
.0
15

1.
13

1
0.
54

9;
2.
33

0
.7
38

(c
on
tin
ue
d)

Carletto et al. 13



T
ab

le
2.

(c
on

tin
ue
d)

M
od

el
1

M
od

el
2

M
od

el
3

V
ar
ia
bl
e

A
dj
.O

R
95

%
C
I

p
A
dj
.

O
R

95
%

C
I

p
A
dj
.

O
R

95
%

C
I

p

O
ve
ra
ll
ps
yc
ho

lo
gi
ca
lc
on

di
tio

n
ch
an
ge
d
du

e
to

C
O
V
ID

-1
9

N
o

R
ef

Y
es
,i
m
pr
ov
ed

0.
80

2
0.
39

9;
1.
61

3
.5
35

Y
es
,w

or
se
ne
d

1.
16

3
1.
16

3;
2.
38

6
.0
05

Ex
is
te
nt
ia
lr
efl
ec
tio

ns
re
la
te
d
to

C
O
V
ID

-1
9

N
o

R
ef

Y
es
,p

os
iti
ve
ly
st
im
ul
at
in
g

0.
84

1
0.
56

3;
1.
25

9
.4
01

Y
es
,d

ee
pl
y
di
st
re
ss
in
g

1.
56

3
1.
03

5;
2.
36

1
.0
34

BD
I-I
I≥
14

1.
94

4
1.
35

9;
2.
78

2
<.
00

1
PS
S-
10

sc
or
e

1.
23

4
1.
19

2;
1.
27

7
<.
00

1

N
ot
e.
G
en
de
r:
0
=
m
an
,1

=
w
om

an
;J
ud
gi
ng

th
e
ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
:0

=
po

si
tiv
el
y,
1
=
ne
ga
tiv
el
y/
no

op
in
io
n;
fi
rs
t/
se
co
nd

de
gr
ee

re
la
tiv
es

w
ith

ps
yc
hi
at
ri
c

di
so
rd
er
:0

=
no

,1
=
ye
s;
A
va
ila
bi
lit
y
of
co
m
m
on

sp
ac
es

in
th
e
ho

us
e:
0
=
no

;1
=
ye
s;
Q
ua
lit
y
of
re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s:
0
=
go
od

/v
er
y
go
od

;1
=
po

or
/v
er
y

po
or
;F
ea
r
of

C
O
V
ID

-1
9
in
fe
ct
io
n
fo
r
on

es
el
f:
0
=
no

;1
=
ye
s;
Fe
ar

of
C
O
V
ID

-1
9
in
fe
ct
io
n
fo
r
re
la
tiv
e/
lo
ve
d
on

es
:0

=
no

;1
=
ye
s;
Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e

co
ha
bi
ta
nt
s
du
ri
ng

lo
ck
do

w
n:

0
=
go
od

/v
er
y
go
od

;1
=
po

or
/v
er
y
po

or
;B

D
I-I
I:
Be

ck
D
ep
re
ss
io
n
In
ve
nt
or
y-
II;

PS
S-
10
:P

er
ce
iv
ed

St
re
ss

Sc
al
e.

14 Psychological Reports 0(0)



T
ab

le
3.

Su
m
m
ar
y
of

H
ie
ra
rc
hi
ca
lR

eg
re
ss
io
ns

fo
r
V
ar
ia
bl
es

A
ss
oc
ia
te
d
w
ith

M
ed
ic
al
St
ud

en
ts
’
D
ep
re
ss
iv
e
Sy
m
pt
om

s
(B
D
I-I
I≥
14

).

M
od

el
1

M
od

el
2

M
od

el
3

V
ar
ia
bl
e

A
dj
.

O
R

95
%

C
I

p
A
dj
.O

R
95

%
C
I

p
A
dj
.

O
R

95
%

C
I

p

G
en
de
r

1.
96

1
1.
50

8;
2.
55

0
<.
00

1
1.
99

8
1.
52

7;
2.
61

3
<.
00

1
0.
90

5
0.
62

5;
1.
31

2
.5
99

A
ge

0.
97

0
0.
89

7;
1.
04

8
.4
41

0.
97

1
0.
89

5;
1.
05

4
.4
83

0.
99

8
0.
88

1;
1.
13

0
.9
76

Y
ea
r
of

co
ur
se

Se
co
nd

R
ef

R
ef

R
ef

T
hi
rd

0.
80

4
0.
53

3;
1.
21

1
.2
96

0.
79

4
0.
52

1;
1.
20

9
.2
82

0.
72

3
0.
40

4;
1.
29

4
.2
75

Fo
ur
th

0.
60

0
0.
38

5;
0.
93

3
.0
23

0.
49

6
0.
31

3;
0.
78

7
.0
03

0.
34

2
0.
18

2;
0.
64

3
.0
01

Fi
fth

0.
66

2
0.
40

8;
1.
07

6
.0
96

0.
64

8
0.
39

3;
1.
06

8
.0
89

0.
62

8
0.
31

7;
1.
24

4
.1
82

Si
xt
h

0.
49

1
0.
29

3;
0.
82

0
.0
07

0.
47

3
0.
27

8;
0.
80

4
.0
06

0.
38

0
0.
17

9;
0.
80

6
.0
12

O
ve
r
si
xt
h

0.
78

0
0.
40

1;
1.
52

1
.4
66

0.
78

9
0.
39

5;
1.
57

5
.5
01

1.
09

2
0.
40

4;
2.
94

8
.8
62

Ju
dg
em

en
t
of

ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
4.
87

7
3.
63

4;
6.
54

6
<.
00

1
3.
59

5
2.
61

8;
4.
93

6
<.
00

1
1.
98

5
1.
30

8;
3.
01

2
.0
01

Fir
st
/se
co
nd

de
gr
ee

re
lat
ive
sw

ith
ps
yc
hi
at
ric

di
so
rd
er

1.
68

5
1.
25

2;
2.
26

8
.0
01

1.
62

1
1.
19

6;
2.
19

8
.0
02

1.
98

7
1.
31

6;
3.
00

1
.0
01

Fa
m
ily

co
he
si
on

V
er
y
po

or
/p
oo

r/
ex
ce
ss
iv
e

R
ef

R
ef

R
ef

G
oo

d
0.
70

1
0.
46

5;
1.
05

9
.0
91

0.
76

4
0.
49

9;
1.
17

2
.2
18

0.
75

7
0.
42

7;
1.
34

2
.3
41

Ex
ce
lle
nt

0.
58

9
0.
38

6;
0.
89

7
.0
14

0.
67

0
0.
43

2;
1.
03

9
.0
74

0.
89

0
0.
49

0;
1.
61

7
.7
02

Se
xu
al
or
ie
nt
at
io
n

1.
27
2

0.
95
8;

1.
68
8

.0
96

1.
22
4

0.
91
5;

1.
63
7

.1
73

1.
09
2

0.
74
3;

1.
60
5

.6
55

Ec
on

om
ic
st
at
us

2.
41

3
1.
34

5;
4.
32

9
.0
03

2.
17

7
1.
19

4;
3.
96

9
.0
11

1.
79

1
0.
83

0;
3.
86

1
.1
37

Sa
tis
fy
in
g
fr
ie
nd

sh
ip
s
w
ith

cl
as
sm

at
es

1.
81

3
1.
18

8;
2.
76

8
.0
06

1.
94

9
1.
26

4;
3.
00

6
.0
03

2.
48

2
1.
39

5;
4.
41

9
.0
02

C
lim

at
e
am

on
g
cl
as
sm

at
es

1.
64

8
1.
17

9;
2.
30

3
.0
03

1.
51

0
1.
07

2;
2.
12

8
.0
18

1.
33

1
0.
85

3;
2.
07

8
.2
08

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

1.
94

7
1.
16

5;
3.
25

2
.0
11

0.
81

8
0.
37

0;
1.
80

8
.6
19

0.
51

7
0.
18

5;
1.
44

3
.2
08

C
ha
ng
e
of

op
in
io
n
ab
ou

t
th
e
ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
af
te
r
C
O
V
ID
-1
9

N
o
ch
an
ge

R
ef

R
ef

Y
es
,o

pi
ni
on

im
pr
ov
ed

0.
88

2
0.
60

9;
1.
27

6
.5
05

0.
69

7
0.
42

6;
1.
14

1
0.
15

1
Y
es
,o

pi
ni
on

w
or
se
ne
d

2.
48

9
1.
73

2;
3.
57

7
<.
00

1
1.
33

6
0.
82

8;
2.
15

6
.2
35

(c
on
tin
ue
d)

Carletto et al. 15



T
ab

le
3.

(c
on

tin
ue
d)

M
od

el
1

M
od

el
2

M
od

el
3

V
ar
ia
bl
e

A
dj
.

O
R

95
%

C
I

p
A
dj
.O

R
95

%
C
I

p
A
dj
.

O
R

95
%

C
I

p

R
el
at
iv
e/
lo
ve
d
on

e
vu
ln
er
ab
le
/a
t
ri
sk

fo
r

C
O
V
ID

-1
9

1.
33

6
0.
96

9;
1.
84

1
.0
77

1.
35

5
0.
87

7;
2.
09

5
.1
72

Ec
on

om
ic
re
pe
rc
us
si
on

s
du

e
to

C
O
V
ID

-1
9

1.
70

0
1.
23

2;
2.
34

7
.0
01

1.
53

4
0.
99

2;
2.
37

1
.0
54

Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s

du
ri
ng

lo
ck
do

w
n

3.
09

3
1.
46

2;
6.
54

3
.0
03

1.
73

0
0.
67

1;
4.
46

1
.2
56

Fe
el
in
gs

of
lo
ne
lin
es
s
du
ri
ng

pa
nd
em

ic
N
o

R
ef

Y
es
,m

or
e
th
an

us
ua
l

1.
21

9
0.
79

7;
1.
86

6
.3
62

Y
es
,a
s
us
ua
l

2.
44

1
1.
34

4;
4.
43

0
.0
03

O
ve
ra
ll
ps
yc
ho

lo
gi
ca
lc
on

di
tio

n
ch
an
ge
d
du

e
to

C
O
V
ID

-1
9

N
o

R
ef

Y
es
,i
m
pr
ov
ed

1.
79

1
0.
86

8;
3.
69

5
.1
15

Y
es
,w

or
se
ne
d

2.
13

8
1.
40

9;
3.
24

3
<.
00

1
Ex
is
te
nt
ia
lr
efl
ec
tio

ns
re
la
te
d
to

C
O
V
ID

-1
9

N
o

R
ef

Y
es
,p

os
iti
ve
ly
st
im
ul
at
in
g

0.
79

4
0.
51

0;
1.
23

6
.3
07

Y
es
,d

ee
pl
y
di
st
re
ss
in
g

1.
42

5
0.
88

6;
2.
29

3
.1
45

G
A
D
-7
≥
10

2.
36

9
1.
64

4;
3.
41

3
<.
00

1
PS
S-
10

sc
or
e

1.
27

3
1.
22

4;
1.
32

4
<.
00

1

N
ot
e.
G
en
de
r:
0
=
m
an
,1

=
w
om

an
;J
ud
gi
ng

th
e
ch
oi
ce

of
m
ed
ic
al
sc
ho

ol
:0

=
po

si
tiv
el
y,
1
=
ne
ga
tiv
el
y/
no

op
in
io
n;
fi
rs
t/
se
co
nd

de
gr
ee

re
la
tiv
es

w
ith

ps
yc
hi
at
ri
c

di
so
rd
er
:0

=
no

,1
=
ye
s;
Se
xu
al
or
ie
nt
at
io
n:
0
=
he
te
ro
se
xu
al
,1

=
LG

BA
;E
co
no

m
ic
st
at
us
:0

=
ad
eq
ua
te
/e
xc
el
le
nt
,1

=
in
su
ffi
ci
en
t/
po

or
;S
at
is
fy
in
g
fr
ie
nd
sh
ip
s
w
ith

cl
as
sm

at
es
:0

=
ye
s;
1
=
no

;C
lim

at
e
am

on
g
cl
as
sm

at
es
:0

=
fr
ie
nd
ly
an
d
st
im
ul
at
in
g;
1
=
co
m
pe
tit
iv
e
an
d
ho

st
ile
;Q

ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s:
0
=

go
od

/v
er
y
go
od

;1
=
po

or
/v
er
y
po

or
;R

el
at
iv
e/
lo
ve
d
on

e
vu
ln
er
ab
le
/a
tr
is
k
fo
r
C
O
V
ID
-1
9:
0
=
no

,1
=
ye
s;
Ec
on

om
ic
re
pe
rc
us
si
on

s
du
e
to

C
O
V
ID
-1
9:
0
=
no

,1
=

ye
s;
Q
ua
lit
y
of

re
la
tio

ns
w
ith

ho
us
e
co
ha
bi
ta
nt
s
du
ri
ng

lo
ck
do

w
n:

0
=
go
od

/v
er
y
go
od

;1
=
po

or
/v
er
y
po

or
;G

A
D
-7
:G

en
er
al
iz
ed

A
nx
ie
ty

Sc
al
e;
PS
S:
Pe
rc
ei
ve
d

St
re
ss

Sc
al
e.

16 Psychological Reports 0(0)



adj. OR: 0.38, 95% CI [0.179–0.806], respectively), whereas a negative judgment of
medical school choice constituted a risk factor (adj. OR: 1.98, 95% CI [1.308–
3.012]), as was having first- or second-degree relatives with a psychiatric disorder
(adj. OR: 1.99, 95% CI [1.316–3.001]). Unsatisfactory relationships with classmates
more than doubled the risk of depressive symptoms (adj. OR: 2.48, 95% CI [1.395–
4.419]).

Feelings of loneliness experienced during the pandemic, but which were not any
worse than those felt before the pandemic, were associated with an increased risk of
depression (adj. OR: 2.44, 95% CI [1.344–4.430]). A worsening of the overall psy-
chological condition due to the pandemic increased the occurrence of depressive
syndromes by more than twofold (adj. OR: 2.14, 95% CI [1.409–3.243]). Finally, the
risk of depressive symptoms was significantly associated with GAD-7 and PSS-10
scores (adj. OR: 2.37, 95% CI [1.644–3.413] and adj. OR: 1.27, 95% CI [1.224–1.324],
respectively).

Factors Associated With Stress

Table 4 reports the summary of hierarchical regressions showing the variables asso-
ciated with stress symptoms. The final model showed that being a woman and judging
the choice of medical school negatively were associated with stress symptoms (B: 1.81,
95% CI [1.232–2.385] and B: 1.58, 95% CI [0.901–2.264], respectively). A com-
petitive and hostile relational climate with classmates (B: 0.74, 95% CI [0.054–1.427]),
being an off-site student (B: 0.70, 95% CI [0.166–1.238]) and a poor quality of re-
lationships with cohabitants (B: 1.85, 95% CI [0.377–3.316]) were also associated with
higher levels of stress. Feelings of loneliness experienced during the pandemic similar
to or exceeding those felt before the pandemic were also associated with stress levels
(B: 1.24, 95% CI [0.548–1.933] and B: 1.79, 95% CI [0.838–2.738], respectively).

Of the COVID-19-related variables, a worsening of the overall psychological
condition and distressing existential reflections about the pandemic were significantly
associated with stress levels (B: 0.81, 95% CI [0.107–1.511] and B: 1.21, 95% CI
[0.433–1.986], respectively).

Finally, stress symptoms were significantly associated with GAD-7 and BDI-II
scores (B: 4.71, 95% CI [4.054–5.366] and B: 5.34, 95% CI [4.642–6.030],
respectively).

Discussion

The aims of this study were to assess the impact of the COVID-19 pandemic in terms of
the prevalence of anxiety, depression and stress symptoms in medical students, and to
identify the associated factors. We found a high prevalence of anxiety (47.8%), de-
pression (52.1%) and moderate perceived stress (56.2%), all of which were higher
compared with those reported by meta-analyses performed prior to COVID-19: 21–
33.8% for anxiety (Quek et al., 2019; Zeng et al., 2019); 27–29% for depression

Carletto et al. 17
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(Puthran et al., 2016; Rotenstein et al., 2016; Tam et al., 2019; Zeng et al., 2019); and
12.2–96.7% for stress (Hope & Henderson, 2014). These values were also greater than
those found in previous observational studies conducted in Italy before the onset of
COVID-19 (Bert et al., 2020; Bertani et al., 2020; Volpe et al., 2019). While our
findings are consistent with those from a recent review looking at the mental health
consequences of COVID-19 on medical students worldwide (Mittal et al., 2021), other
COVID-related reviews (Lasheras et al., 2020; Magklara et al., 2021) have reported
lower rates of overall psychological distress. Differences in prevalence rates between
studies may be due to the high heterogeneity of the studies considered in terms of: the
instruments used to assess psychological distress, sociocultural backgrounds, and the
extent of the pandemic’s impact in different countries. Therefore, the present study
provides an additional contribution to the existing literature on the impact of COVID-
19 in medical students, which should be considered in future meta-analyses.

The second objective of this study was to identify the factors associated with the
presence of symptoms of anxiety, depression and stress in our sample. This permits us
to identify potential risk and protective factors, and to plan and implement strategies
and interventions that promote good mental health.

The factors associated with anxiety symptoms were primarily COVID-19-related.
Fear of contracting the virus was associated with anxiety. Magklara and colleagues, in
their recent review, showed that almost 60% of medical students are afraid of con-
tracting the virus (Magklara et al., 2021). This may be related to the fear of being
exposed to the virus without adequate personal protection equipment, the availability of
which was insufficient during the first wave of the pandemic, even among health
workers.

The presence of depressive symptoms in our sample was significantly associated
with a family history of mental health problems and unsatisfactory relationships with
classmates, confirming the results of similar studies conducted prior to COVID-19
(Bert et al., 2020; Meng et al., 2017). Being a fourth- or sixth-year student was revealed
to be a protective factor against depressive symptoms – in line with the results of
Puthran and colleagues (Puthran et al., 2016), who showed a negative trend in de-
pressive symptoms according to the number of years of medical school training.

With regard to perceived stress, being a woman and living off-site were found to be
significantly associated with higher stress levels, in line with a study demonstrating
similar stress levels in medical students due to COVID-19 (O’Byrne et al., 2021). In our
sample, we also found a poor relational climate among classmates and poor relations
with cohabitants to be associated with higher levels of stress, highlighting the role of
meaningful and enriching social relationships in promoting the mental health of
students, particularly during periods of imposed social isolation as a means to re-
stricting the virus’s spread.

As expected, a worsened overall psychological condition involved all three mental
health outcomes (anxiety, depression and perceived stress), whereas deeply distressing
existential reflections related to COVID-19 were associated with anxiety and stress
only. The pandemic and its numerous high-impact consequences were completely

20 Psychological Reports 0(0)



unexpected, and may have generated a “sense of alertness” responsible for increasing
anxiety and stress levels. The long-term effects of these existential reflections should be
investigated further. Also, the association between anxiety and stress levels and dis-
tressing existential reflections may be due to the students’ need for more reliable
information about the virus and/or the extent to which they feel they can trust the
medical school and government’s management of the pandemic. In fact, O’Byrne and
colleagues found that students who were less confident in the management of the crisis
by the medical school and their government and who considered the information about
the current crisis to be insufficient reported higher levels of stress (O’Byrne et al.,
2021).

Experiencing feelings of loneliness during the pandemic was associated with
symptoms of depression and stress. In particular, experiencing such feelings, but not to
any greater degree than before the pandemic, was associated with depressive symp-
toms, suggesting that depressive tendencies were probably already present in these
individuals before the pandemic. In contrast, higher levels of stress were associated
with feelings of loneliness that had increased due to the pandemic and its imposed
restrictions.

Moreover, in line with the observations made by Bert et al. (2020), published prior to
COVID-19, medical students with a negative judgement of their choice of medical
school had a higher risk of depression and stress independently of the pandemic’s
impact on their education. This result highlights the relationship between medical
students’ judgments and expectations about a career in medicine and the presence of
psychological distress, one that deserves further investigation in future studies.

Interestingly, students who reported an improved opinion about choice of medical
school were more prone to anxiety. One possible explanation may be that the pandemic
had reinforced the students’ decision about becoming doctors, but they may be feeling
anxious about becoming adequately prepared to handle complex clinical situations
such as those related to COVID-19 infection (O’Byrne et al., 2020). Future studies
could investigate this possibility.

Lastly, symptoms of anxiety, depression and stress were strongly associated with
each other, in line with previous clinical literature (Jacobson & Newman, 2017; Kalin,
2020; Lamers et al., 2011; Sartorius et al., 1996). Their combined presence is often
associated with more severe functional impairment (Jacobson & Newman, 2017;
Kessler et al., 2003; Lamers et al., 2011), indicating the need for transdiagnostic
approaches to treatment, with the aim of targeting the common underlying psycho-
logical mechanism(s) of anxiety, depression and stress (Spijker et al., 2020).

These results have important clinical and pedagogical implications as they dem-
onstrate, once again, the importance of developing counselling services for medical
students in universities. These services must be easily accessible and capable of
ameliorating the effects of the stressors students are exposed to (Jacob et al., 2020).
They must also address the specific needs related to unforeseen and highly stressful
situations such as those occurring during the pandemic, which in many cases add to the
previous ones. Furthermore, it is important to consider specific risk factors, such as
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gender, in order to tailor counselling services and psychological interventions.
Moreover, these data show the importance of faculty staff fostering a relational climate
that is not highly competitive but instead characterized by mutual support and which
enhances student engagement and motivational aspects related to medical school
choice (Peters et al., 2019). In this sense, introducing seminars aimed at fostering soft
skills and promoting both formal and informal peer support practices may prove to be
crucial.

Strengths and Limitations

The major strength of this work is that it is the first to evaluate the impact of the
COVID-19 pandemic on the mental health of medical students in Italy – one of the
countries most affected by the COVID-19 emergency. The study’s high response rate is
also an important strength.

The main limitations are the use of convenience sampling and its cross-sectional
design, which restricts causal interpretations. The study’s lack of pre-pandemic in-
formation regarding the students’ mental health statuses limits the possibility to know
whether the individual participants had improved or worsened since COVID-19 in
terms of mental health. Therefore, the survey data could only be compared against
previously published data. Another limitation concerns the fact that the questions in
section 2 and 3 of the survey and the specific questions on COVID-19 were developed
by the researchers for the purpose of this study without specific reference to previously
validated questionnaires. Moreover, no data were collected about the students who
refused to participate. The use of self-reported measures of mental health outcomes
rather than structured interviews and clinical diagnoses constitutes a study weakness.
That said, all the tools used are validated and commonly used to screen for psy-
chological distress. Lastly, as the study was conducted in a single university, the sample
should not be considered representative of the Italian medical student population.

Conclusion

Medical students are considered a vulnerable population due to the high levels of
psychological distress previously detected in these individuals. The impact of the
COVID-19 pandemic and its restrictions appears to have had a negative impact on their
mental health. Psychological distress was associated with both COVID-independent
and COVID-related factors. Medical schools should plan and provide counselling and
mental health services, both at preventive and at intervention levels, to help students
manage the difficulties inherent to their medical training, especially at times of in-
creased stress such as those related to the COVID-19 pandemic-imposed restrictions.
Future studies should focus on identifying characteristics that maximize the use of such
services by reducing the fear of stigma.
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disorders in primary care: Prevalence, impairment, comorbidity, and detection. Annals of
Internal Medicine, 146(5), 317–325. https://doi.org/10.7326/0003-4819-146-5-200703060-
00004

Lamers, F., Van Oppen, P., Comijs, H. C., Smit, J. H., Spinhoven, P., Van Balkom, A. J. L. M.,
Nolen, W. A., Zitman, F. G., Beekman, A. T. F., & Penninx, B. W. J. H. (2011). Comorbidity
patterns of anxiety and depressive disorders in a large cohort study: The Netherlands study
of depression and anxiety (NESDA). Journal of Clinical Psychiatry, 72(3), 342–348. https://
doi.org/10.4088/JCP.10m06176blu

Lasheras, I., Gracia-Garcı́a, P., Lipnicki, D., Bueno-Notivol, J., López-Antón, R., de la Cámara,
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Italian medical students quality of life: Years 2005-2015. Annali Di Igiene Medicina
Preventiva e Di Comunita, 28(4), 245–251. https://doi.org/10.7416/ai.2016.2103

Mittal, R., Su, L., & Jain, R. (2021). COVID-19 mental health consequences on medical students
worldwide. Journal of Community Hospital Internal Medicine Perspectives, 11(3),
296–298. https://doi.org/10.1080/20009666.2021.1918475

Mortazavi, S. S., Assari, S., Alimohamadi, A., Rafiee, M., & Shati, M. (2020). Fear, loss, social
isolation, and incomplete grief due to COVID-19: A recipe for a psychiatric pandemic.

26 Psychological Reports 0(0)

https://doi.org/10.3390/ijerph19095010
https://doi.org/10.1371/journal.pone.0246454
https://doi.org/10.1371/journal.pone.0246454
https://doi.org/10.1177/1039856220947945
https://doi.org/10.23750/abm.v92i1.10873
https://doi.org/10.23750/abm.v92i1.10873
https://doi.org/10.1016/j.neubiorev.2021.03.024
https://doi.org/10.1097/ACM.0000000000002958
https://doi.org/10.1136/bmjopen-2016-015156
https://doi.org/10.1136/bmjopen-2016-015156
https://doi.org/10.12669/pjms.36.COVID19-S4.2809
https://doi.org/10.12669/pjms.36.COVID19-S4.2809
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.7416/ai.2016.2103
https://doi.org/10.1080/20009666.2021.1918475


Basic and Clinical Neuroscience, 11(2), 225–232. https://doi.org/10.32598/bcn.11.covid19.
2549.1

O’Byrne, L., Gavin, B., Adamis, D., Lim, Y. X., & McNicholas, F. (2021). Levels of stress in
medical students due to COVID-19. Journal of Medical Ethics, 47(6), 383–388. https://doi.
org/10.1136/medethics-2020-107155

O’Byrne, L., Gavin, B., &McNicholas, F. (2020). Medical students and COVID-19: The need for
pandemic preparedness. Journal of Medical Ethics, 46(9), 623–626. https://doi.org/10.
1136/medethics-2020-106353

Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., & Katsaounou, P. (2020).
Prevalence of depression, anxiety, and insomnia among healthcare workers during the
COVID-19 pandemic: A systematic review and meta-analysis. Brain, Behavior, and Im-
munity, 88, 901–907. https://doi.org/10.1016/j.bbi.2020.05.026

Peters, H., Zdravkovic, M., João Costa, M., Celenza, A., Ghias, K., Klamen, D., Mossop, L.,
Rieder, M., Devi Nadarajah, V., Wangsaturaka, D., Wohlin, M., & Weggemans, M. (2019).
Twelve tips for enhancing student engagement. Medical Teacher, 41(6), 632–637. https://
doi.org/10.1080/0142159X.2018.1459530

Pighi, M., Pontoni, G., Sinisi, A., Ferrari, S., Mattei, G., Pingani, L., Simoni, E., & Galeazzi,
G.M. (2018). Use and propensity to use substances as cognitive enhancers in Italian medical
students. Brain Sciences, 8(11), 197. https://doi.org/10.3390/brainsci8110197

Puthran, R., Zhang,M.W. B., Tam,W.W., &Ho, R. C. (2016). Prevalence of depression amongst
medical students: A meta-analysis. Medical Education, 50(4), 456–468. https://doi.org/10.
1111/medu.12962

Quek, T. T. C., Tam, W. W. S., Tran, B. X., Zhang, M., Zhang, Z., Ho, C. S. H., & Ho, R. C. M.
(2019). The global prevalence of anxiety among medical students: A meta-analysis. In-
ternational Journal of Environmental Research and Public Health, 16(15), 2735. https://
doi.org/10.3390/ijerph16152735

Roberti, J. W., Harrington, L. N., & Storch, E. A. (2006). Further psychometric support for the
10-item version of the perceived stress scale. Journal of College Counseling, 9(2), 135–147.
https://doi.org/10.1002/j.2161-1882.2006.tb00100.x

Rose, S. (2020). Medical student education in the time of COVID-19. JAMA - Journal of the
American Medical Association, 323(21), 2131–2132. https://doi.org/10.1001/jama.2020.
5227

Rossi, R., Socci, V., Talevi, D., Mensi, S., Niolu, C., Pacitti, F., Di Marco, A., Rossi, A.,
Siracusano, A., & Di Lorenzo, G. (2020). COVID-19 pandemic and lockdown measures
impact on mental health among the general population in Italy. Frontiers in Psychiatry, 11,
790. https://doi.org/10.3389/fpsyt.2020.00790

Rotenstein, L. S., Ramos, M. A., Torre, M., Bradley Segal, J., Peluso, M. J., Guille, C., Sen, S., &
Mata, D. A. (2016). Prevalence of depression, depressive symptoms, and suicidal ideation
among medical students a systematic review and meta-analysis. JAMA - Journal of the
American Medical Association, 316(21), 2214–2236. https://doi.org/10.1001/jama.2016.
17324

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S., Mohammadi, M.,
Rasoulpoor, S., & Khaledi-Paveh, B. (2020). Prevalence of stress, anxiety, depression

Carletto et al. 27

https://doi.org/10.32598/bcn.11.covid19.2549.1
https://doi.org/10.32598/bcn.11.covid19.2549.1
https://doi.org/10.1136/medethics-2020-107155
https://doi.org/10.1136/medethics-2020-107155
https://doi.org/10.1136/medethics-2020-106353
https://doi.org/10.1136/medethics-2020-106353
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1080/0142159X.2018.1459530
https://doi.org/10.1080/0142159X.2018.1459530
https://doi.org/10.3390/brainsci8110197
https://doi.org/10.1111/medu.12962
https://doi.org/10.1111/medu.12962
https://doi.org/10.3390/ijerph16152735
https://doi.org/10.3390/ijerph16152735
https://doi.org/10.1002/j.2161-1882.2006.tb00100.x
https://doi.org/10.1001/jama.2020.5227
https://doi.org/10.1001/jama.2020.5227
https://doi.org/10.3389/fpsyt.2020.00790
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1001/jama.2016.17324


among the general population during the COVID-19 pandemic: A systematic review and
meta-analysis. Globalization and Health, 16(1), 57. https://doi.org/10.1186/s12992-020-
00589-w
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