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Abstract
Background  Mental health problems are a common phenomenon among higher-education students. How these 
mental health problems manifest themselves appears to differ between male and female students. While the latter 
group bears a greater risk of developing internalizing problems, with depression being particularly prevalent, these 
problems manifest themselves in male students mainly via externalizing disorders, with alcohol abuse being the 
most prevalent. Available cross-national research on students’ mental health during the COVID-19 pandemic, to date, 
mainly focused on the prevalence of depressive symptoms, thereby ignoring a possible gendered impact of the 
pandemic.

Methods  The current study used the COVID-19 International Student Well-Being Study, which collected data on 
students’ mental health during the first wave of the COVID-19 pandemic in 26 countries, and multilevel modeling was 
applied.

Results  It finds that, overall, female students reported more depressive feelings, and male students reported more 
excessive alcohol consumption. The strictness of the governmental containment measures explained a substantial 
amount of these gender differences in depressive feelings, but not in excessive alcohol consumption.

Conclusions  Our study highlights that the COVID-19 pandemic had a gendered impact on students’ mental health. 
Studies that ignore the gendered impact of the COVID-19 pandemic are therefore limited in scope.
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Text box 1. Contributions to the literature
- In the context of the COVID-19 pandemic, higher-educa-
tion students have been identified as a risk group for mental 
health problems. 
- Available research has predominantly focused on internal-
izing disorders, while externalizing disorders have been 
studied to a lesser degree.
- This study focuses on both depressive feelings and exces-
sive alcohol consumption.
- It finds that, overall, female students reported more depres-
sive feelings, and male students reported more excessive 
alcohol consumption.
- The strictness of the governmental containment measures 
explained a substantial amount of these gender differ-
ences in depressive feelings, but not in excessive alcohol 
consumption.

Background
Mental health problems are a common phenomenon 
within higher-education students, but its manifestation 
differs between male and female students. While the lat-
ter group bears a greater risk of developing internalizing 
problems, with depression being particularly prevalent, 
these problems manifest themselves in male students 
mainly via externalizing disorders, with alcohol abuse 
being the most prevalent [1]. Moreover, male and female 
students also appear to differ in their vulnerability to the 
stressors connected to studying and student life and how 
they cope with these stressors [2, 3].

These gendered patterns in mental health vulnerabili-
ties may have increased during the COVID-19 pandemic, 
as students were confronted with a range of contain-
ment measures, which had a substantial impact, both 
on their personal and academic life. Recent evidence 
indeed points to the devastating effect of these measures 
on young adults’ mental health [4, 5]. The restrictions 
on social life, such as the change to distance learning 
and minimized face-to-face encounters, resulted in a 
reduction in academic support and increased difficul-
ties to focus during lectures [6–8]. Additionally, students 
reported higher financial and health-related worries due 
to economic stagnation and general COVID-19 outbreak 
respectively [9, 10]. Finally, female students have been 
found to report worse mental health outcomes in asso-
ciation with the pandemic than male students [11]. In 
countries with stricter and broader implementations of 
COVID-19 protective measures, higher levels of depres-
sive feelings in students were also found [2]. However, 
the focus has been predominantly on internalizing disor-
ders such as feelings of depression and anxiety burden-
ing women in particular, while externalizing disorders, 
which particularly burden men, have been studied to a 
lesser degree. Available studies reveal contradicting pat-
terns, with some studies finding a reduction in alcohol 

consumption in both male and female students [12], 
while other studies found an increase in alcohol con-
sumption [13]. Studies focused on gendered patterns in 
alcohol consumption during the COVID-19 pandemic 
found that men reported substantially higher levels of 
alcohol abuse compared to female students [14–16].

The aim is twofold: (1) to examine the extent to which 
gender patterns in both indicators of mental health vary 
by the stringency of the COVID-19 measures imple-
mented by the government; and (2) to examine the extent 
to which these associations are mediated by stressors 
related to student life and/or to newly arising stressors in 
the context of the first wave of the COVID-19 pandemic.

Methods
Data
The COVID-19 International Student Well-being Study 
(C19 ISWS) is used, which collected information on stu-
dent well-being through an online survey during the first 
wave of the COVID-19 pandemic in 133 HEIs in 26 coun-
tries. Except South Africa, Israël and Russia, all included 
countries are located in Europe. Details about the study 
procedures can be found in the study protocol [17]. For 
this study, a subsample of the data was used to cover each 
participating country during a period with relatively sta-
ble policy measures (see Tables A1 and Table A2 in the 
Appendix). A random selection of 1,000 cases was drawn 
in countries with a larger size sample in order to correct 
for an overrepresentation of these countries in the total 
sample. This resulted in an analytical sample consisting of 
20,103 respondents (73,9% is female, 78,3% is below the 
age of 26). Descriptive statistics are presented in Table 
A3.

Measures
An eight-item version of the Center for Epidemiologic 
Studies–Depression Scale (CES-D-8) scale was used to 
measure the frequency and severity of depressive feelings 
[18, 19]. Respondents were asked to indicate how often 
in the week previous to the survey they felt or behaved 
in a certain way (felt depressed, felt that everything was 
an effort, slept poorly, felt lonely, felt sad, could not get 
going, enjoyed life, or felt happy – last two items are 
reverse-coded). Response categories forming a 4-point 
Likert scale ranged from none or almost none of the 
time (0) to all or almost all of the time (3). Scale scores 
were assessed using a non-weighted summed rating 
and ranged from 0 to 24, with higher scores indicating a 
higher frequency and severity of depressive feelings. In 
the C19 ISWS sample, the country-specific Cronbach’s 
alphas ranged between 0.85 and 0.90 [17].

A measure of heavy episodic drinking (HED), defined 
in line with the definition of the WHO (2022) was used. 
HED was defined as drinking at least 60 grams of pure 
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alcohol on one single occasion in the last seven days. 
Students reporting that they ‘never’ or ‘less than once a 
week’ drank six glasses of alcohol (as an approximation of 
60 grams of pure alcohol) on a single occasion scored ‘0’ 
on the dichotomous variable HED and those answering 
‘once a week’, ‘more than once a week’ or ‘(almost) daily’ 
scored ‘1’.

In addition to gender, age, migrant background, paren-
tal level of education and study program were taken into 
account. Age was included as a dichotomous variable to 
avoid a strong overlap with study program, which dis-
tinguished first-year students from other students. The 
highest level of education attained by either parent was 
used as a proxy of their socioeconomic position [20].

In order to assess the level of academic stress dur-
ing the COVID-19 pandemic, respondents were asked 
to what degree they agreed with the statements: (1) My 
university/college workload has significantly increased 
since the COVID-19 outbreak; (2) I know less about what 
is expected of me in the different course modules/units 
since the COVID19 outbreak; (3) I am concerned that 
I will not be able to successfully complete the academic 
year due to the COVID-19 outbreak; and (4) The change 
in teaching methods resulting from the COVID − 19 out-
break has caused me significant stress. Each item was 
rated on a 5-point Likert scale ranging from 0 (strongly 
disagree) to 4 (strongly agree). The scale had a Cronbach’s 
alpha 0,7 and country-specific reliability indices are 
reported elsewhere (17). Worries to get (re)infected with 
COVID-19 was measured by a scale ranging from 0 (no 
worries) to 10 (very worried about getting (re)infected by 
COVID-19). Change in financial situation was based on 
the difference in answers to the statement ‘I had sufficient 
financial resources to cover my monthly costs’, thereby 
comparing their situation before the COVID-19 out-
break with that of their situation during the week prior 
to filling out this survey. The variable consists of four 
categories: (1) no change: not struggling, (2) no change: 
struggling with financial resources, (3) worse than before 
the COVID-19 outbreak, and (4) better than before the 
COVID-19 outbreak. Finally, participation in social 
activities was included as a categorical variable differen-
tiating between students who had (1) online and face to 
face (FTF) social activities (= ref ), (2) no social activities, 
(3) only FTF, and (4) only online activities.

To assess the stringency of COVID-19 protective mea-
sures implemented in each country, we used national 
measures of the University of Oxford coronavirus gov-
ernment response tracker (OxCGRT) stringency index, 
and regional measure for New Jersey and Quebec [20]. 
To take the strength and timing (in relation to the sur-
vey period) of the pandemic into account, we calculated 
the country’s level of excess mortality (p-score) during the 
period of the data collection, using data from Eurostat 

(2020) or national or regional statistics bureaus, and 
additionally used this variable to calculate the timing of 
the survey in relation to the peak of the first wave of the 
COVID-19 pandemic with three categories (0) before the 
peak, (1) during and (2) after the peak of the first wave of 
the COVID-outbreak. In addition, we included the con-
trol variable real GDP growth rate 2020 as an indicator of 
the socioeconomic condition of the country. An overview 
of these macrolevel indicators is provided in Appendix 
Table A4.

Statistical analyses
A hierarchical three-level model was constructed which 
clustered respondents within HEIs (N = 125), which were 
again clustered within countries (N = 26). Multilevel lin-
ear and logistic regression analyses were performed with 
respectively depressive feelings and HED as dependent 
variables, and with a random slope for gender included. 
In the first model, gender differences were estimated, 
controlled for the relevant individual and country level 
control variables. In the second model, a cross-level 
interaction between gender and the stringency index 
was included to estimate whether the gender differences 
in depression and HED varied by the stringency of the 
COVID-19 measures. In a third model, the individual 
stressors were added to examine whether they mediated 
the relation between gender, the stringency index, and 
depression or HED.

Sensitivity analyses were performed with the number 
of glasses of alcohol (e.g., a glass of wine, a shot, or a glass 
of beer between 25 and 33 cl) on average per week during 
the COVID-19 outbreak as dependent variable. As this 
is a count variable, negative binomial models were esti-
mated (Table A5 in the appendix).

Data preparation and descriptive statistics were done 
in SPSS® version 26, and the multilevel analyses were per-
formed in MLwiN Version 3.05.

Results
Results in Table 1, Model 1 again show that female stu-
dents reported significantly more depressive feelings 
compared to male students (B = 0.699; p < 0.001), con-
trolled for socio-demographic, socioeconomic, academic 
factors and country-level control variables. In countries 
with stricter containment measures, students reported 
slightly more depressive feelings (B = 0.056; p < 0.05). 
As Model 2 shows, the effect of living in a country with 
stricter stringency measures was significantly more pro-
nounced in female compared to male students (B = 0.018; 
p < 0.05).

Model 3 suggests that the COVID-19-related stressors 
mediate the association between gender and depressive 
feelings, as the effect of gender reduced by more than half 
after taking these stressors into account (Bgender=0.279, 
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Table 1  Multilevel linear regression analyses results for gender differences in depressive feelings, controlling for the national level of 
stringency, for socio-demographic, socioeconomic, and academic factors, for COVID-19 related factors, and for relevant country-level 
control variables

Model 1 Model 2 Model 3
B S.E. B S.E. B S.E.

Gender (ref. men)
Women 0.699 0.098 *** 0.697 0.087 *** 0.279 0.085 ***
Stringency index 0.056 0.024 * 0.047 0.025 a 0.006 0.020
Gender * Stringency index 0.018 0.008 * 0.012 0.008
Individual-level factors
Socio-demographic, socioeconomic, and academic factors

Age (ref. 17–25)
>=26 -0.557 0.093 *** -0.555 0.093 *** -0.261 0.085 **
Migration status (ref. no)
First generation migrant 
background

0.646 0.105 *** 0.646 0.105 *** 0.264 0.096 **

Second generation migrant 
background

0.603 0.118 *** 0.606 0.118 *** 0.436 0.107 ***

Education parents (ref. High)
Low educational background 0.406 0.136 ** 0.406 0.136 ** -0.015 0.124
Moderate educational 
background

0.248 0.082 ** 0.248 0.082 ** -0.069 0.075

Study program (ref. first-year 
bachelor)
Bachelor (not in the first year) 0.218 0.094 * 0.217 0.094 * -0.019 0.085
Master program -0.298 0.091 *** -0.300 0.091 *** 0.060 0.083
Other programs -0.505 0.236 * -0.504 0.236 * -0.599 0.214 **

COVID-19 related factors
Worries to get infected with 
COVID-19

0.198 0.011 ***

Academic stress 0.463 0.009 ***
Participation in social activities 
(ref. both online and face to face)
No social activities 1.199 0.214 ***
Only face to face 0.109 0.181
Only online 0.759 0.075 ***
Financial situation (ref. no change: not 
struggling)
No change: struggling with finan-
cial resources

1.550 0.170 ***

Change: worse during covid 1.203 0.075 ***
Change: better during covid 0.558 0.126 ***

Country-level control variables
Timing survey (ref. After COVID-
19 peak)
Before the COVID-19 peak 0.335 0.62 0.323 0.631 0.217 0.495
During the COVID-19 peak -0.312 0.646 -0.259 0.657 -0.457 0.517
Real GDP growth rate -0.335 0.208 -0.352 0.212 -0.140 0.166
Excess mortality rate -1.842 2052 -1.907 2083 -0.955 1645

Variance
Country level 0.863 0.322 0.920 0.335 0.539 0.207
Random slope gender 0.074 0.063 0.028 0.048 0.043 0.045
HEI level 0.582 0.138 0.582 0.138 0.376 0.095
Individual-level 23.982 0.24 23.982 0.240 19.805 0.199
-2LL 120692.2 120688.1 116837.6

* p < 0,05; **p < 0,01; *** p < 0,001
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p < 0.001 and bgender*stringency =0.012, p > 0.05). While stu-
dents who were more worried to get (re-)infected with 
COVID-19 (B = 1.198, p < 0.001), and students with ele-
vated levels of academic stress (B = 0.463, p < 0.001), and 
students who experienced an increase in financial worries 
during the pandemic (B = 1.203, p < 0.001) also reported 
more depressive feelings, the bivariate results (Appendix 
Table A3) show that these stressors are more prevalent 
among female than male students. Students who did not 
participate in any social activities (B = 1.199, p < 0.001), as 
well as students who only participated in online activi-
ties (B = 0.759; p < 0.001) reported more depressive feel-
ings, compared to students who participated in both 
online and offline social activities. Model 3 additionally 
revealed that the significant interaction between gen-
der and the stringency index can be largely attributed 
to these COVID-19 related stressors, as the interaction 
effect between gender and the stringency index was no 
longer significant.

The same models were estimated for the dependent 
binary variable to measure excessive alcohol consump-
tion. Results in Table  2, Model 1 reveal that male stu-
dents were significantly more likely to report excessive 
alcohol consumption (OR = 0.554, p < 0.001) compared to 
female students. The odds of excessive alcohol consump-
tion were however not lower in countries with stricter 
containment measures (OR = 1.280, p > 0.05). Model 2 
revealed that the effect of the stringency index did not 
differ between male and female students in a significant 
manner either.

In Model 3 various COVID-19-related factors were 
added. The more worried students were to get (re-)
infected with COVID-19, the lower their odds of exces-
sive alcohol consumption (B = 0.950, p < 0.001). In the 
same line, students who only participated in online social 
activities were less likely to report excessive alcohol con-
sumption (B = 0.670, p < 0.001), compared to students 
who participated in both online and face to face activities. 
Excessive alcohol consumption was also positively related 
to higher levels of academic stress (OR = 1.047, p < 0.001). 
A change in the financial situation acted as both as a 
deteriorator (OR = 1.483, p < 0.001) and as an improve-
ment (OR = 1.301, p < 0.01), as both groups were more 
likely to report excessive alcohol consumption compared 
to students who experiences no change in their financial 
situation. Contrary to the results for depressive feelings, 
the inclusion of these COVID-19-related stressors in the 
model did not weaken the gender effect. Male students 
were still significantly more likely to report excessive 
alcohol consumption (OR = 0.543, p < 0.001) compared 
to female students, even when taking all the other factors 
into account.

The additional sensitivity analysis with the average 
number of glasses of alcohol per week overall reveals the 

same patterns: alcohol consumption was significantly 
lower in students with a migrant background compared 
to students without a migrant background, and lower 
in students who were more worried to get infected with 
COVID-19, who had lower levels of academic stress, 
and who only had online social interactions. However, 
the number of drinks students had was also significantly 
lower in countries with stricter containment measures, 
but a significant gender difference therein could not be 
established either.

Discussion
Our cross-national study finds that the level of depressive 
feelings was higher in countries with stricter contain-
ment measures, which confirms the available literature 
[4] and that overall female students reported significantly 
more depressive symptoms than male students within 
that context. This suggests that the secondary effects of 
these types of measures seem to affect female students 
in particular. In our analysis, this gendered effect of the 
containment measures was fully explained by COVID-
19 related stressors, such as the degree to which students 
were worried to get infected with COVID-19, their level 
of academic stress that was caused by the pandemic, a 
reduction in face-to-face social interactions, and changes 
in the financial situation of these students during the 
pandemic. Each of these stressors was related to higher 
levels of depressive feelings, and fully explained the inter-
action between gender and the stringency index. These 
results suggest improvements can be made to govern-
mental reactions and measurements considering a poten-
tial new pandemic in the future.

At the same time, excessive alcohol consumption 
seemed not to be related to the stringency index, but 
rather by individual level stressors, regardless of the 
context. A higher risk of excessive alcohol consumption 
was found in students who reported higher levels of aca-
demic stress, and was related to changes in the financial 
situation of these students during the pandemic. In these 
cases, excessive alcohol consumption may have been 
applied as a coping resource against distress. A lower risk 
of excessive alcohol consumption was found in students 
who were more worried to get infected with COVID-19, 
as well as among students who only have online social 
interactions. Alcohol consumption is associated with 
social activities in many countries, much of which fell 
away during the pandemic, explaining these findings. 
Some studies point out that consumption in alcohol, par-
ticularly within the context of the pandemic, was more 
likely to increase in older age groups compared to those 
aged 25 and under. Most studies even reported decreases 
in alcohol consumption among emerging adults, an effect 
that was particularly pronounced among college students 
[21]. A UK based study found a substantial decrease in 
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binge drinking during the first lock-down period as well 
[22]. While our study finds that female students are less 
likely to have used excessive alcohol during the first wave 
of the COVID-19 pandemic compared to male students, 
this gender difference was not related to the stringency of 
the containment measures either.

It is striking, however, that even though our overall 
sample found gender differences in both depressive feel-
ings and alcohol consumption, when looking at specific 
countries, such differences were only detected in a small 
proportion of countries. in about half of the observed 
countries, male and female students reported similar pat-
terns of depressive symptoms and alcohol consumption, 
which may reflect a substantial increase in psychologi-
cal distress in both female and male students, something 
which has been confirmed by longitudinal studies [22]. 
In the same line, we observed that in the countries where 
the most pronounced gender differences were noted, 
remarkably high levels of depressive symptoms were also 
found in both groups. This seems to suggest that a sub-
stantial portion of the distress resulting from the pan-
demic does not appear to be fully gendered, but has a 
similar effect on both genders.

The available single-country literature did not estab-
lish consistent gender differences in pandemic-related 
changes in depressive feelings and alcohol consumption 
either. Related to depressive feelings, most find a sub-
stantial increase in depressive feelings [23, 24]. However, 
while some studies find that this increase was more pro-
nounced in females than males [25, 26], other research 
finds more elevated levels of depression in males com-
pared to females [27]. The cross-national variation found 
in our study highlights that single-country data cannot 
be extrapolated to other contexts, particularly within the 
context of the COVID-19 pandemic.

Turning to alcohol consumption, the available litera-
ture comes to contradicting conclusions [28], or identi-
fied gender differences in drinking contexts. For example, 
the study by Dumas and colleagues [29] finds greater 
increases in females in overall drinking, and in drinking 
with parents, whereas males were more likely to report 
both solitary drinking and in-person drinking with peers. 
Another study found that solitary drinking increased 
among adult men, although overall consumption levels 
generally did not differ by gender [30]. Further research 
is needed to examine how these drinking contexts may 
explain our cross-national variation in excessive alcohol 
consumption among male and female students within the 
context of the COVID-19 pandemic.

Our study has several limitations. First, because we 
made use of cross-sectional data, we were unable to dis-
entangle causal paths between depressive symptoms, 
excessive alcohol consumption and the various social 
stressors, nor were we able to examine the degree to 
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which both outcomes changed since the first wave of 
the COVID-19 pandemic. One could also assume men-
tal health, including symptoms of depression and alco-
hol abuse, may have deteriorated in the second and third 
COVID waves. Second, while the entire student popu-
lation was asked to participate in most of the HEIs that 
participated in the C19 ISWS, the sample remains non-
representative., both in terms of the selection of students, 
HEIs, and countries. This also brings along the issue of 
self-selection into the C19 ISWS; it may be likely that 
students who experienced stress due to the COVID-19 
pandemic were also more likely to participate in a study 
that focusses on this topic. Students with a more disad-
vantaged socioeconomic background or limited access 
to the internet are generally less likely to participate in 
surveyswhile female students are more likely to do so, to 
which the C19 ISWS is also subject. Hence, the dispro-
portionate representation of female compared to male 
participants in this study may have influenced the overall 
prevalence rates of our outcome variables. Further, while 
respondents had the opportunity to identify as the gen-
der category X, this subpopulation was removed from 
the sample because of too few respondents within this 
category. Finally, this study only included high-income 
and upper-middle-income countries. Further research 
focused on countries with less developed economies and/
or differential COVID-19 measures might result in dif-
ferent outcomes. eaders should keep these limitations in 
mind when interpreting our results.

Conclusion
This study is the first to explore the gender difference in 
depressive feelings and excessive alcohol consumption in 
the context of the COVID-19 pandemic in a wide variety 
of countries. It shows that the COVID-19 pandemic was 
uniquely translated into both mental health problems. 
It found that depressive feelings were higher in coun-
tries with stricter containment measures, particularly 
in female students. The study also confirmed that male 
students were more likely to report excessive alcohol 
consumption than female students, but this difference 
did not appear to be explained by the COVID-19 protec-
tive measures implemented during the first wave of the 
COVID-19 pandemic.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13690-023-01211-2.

Appendix: Table A1. Selection of survey period per country. Table A2: 
Overview of the selected survey periods per country. Table A3: Descrip-
tive statistics and bivariate statistics of depressive feelings and excessive al-
cohol consumption as well as all level-1 explanatory and control variables 
by gender. Table A4: Macro-level variables by country. Table A5: Results 
of the negative binomial multilevel analysis with the average number of 
glasses of alcohol during the first wave of the COVID-19 pandemic.

Authors’ contributions
All authors contributed to the study conception and design. Material 
preparation, data collection and analysis were performed by VB, KJ, and RT. 
NVE, LDK, and NS developed a scoping review of the available literature, 
and the first draft of the manuscript was written by SVDV. ADC revised the 
paper based on the comments of the reviewers. All authors commented on 
previous versions of the manuscript. All authors read and approved the final 
manuscript.

Funding
This study is part of the project ‘An examination of the impact of COVID-
19 Outbreak on Well-being in Higher Education Students’ funded by BOF 
(‘Bijzonder Onderzoeks Fonds’) (Grant No. 43969).

Data availability
The rough data and analytical sample underlying this article are available in 
the public domain: https://zenodo.org/search?page=1&size=20&q=C19%20
ISWS.

Declarations

Ethical approval
Ethical approval was obtained individually in all participating HEIs, and the 
multi-country research design was approved by the Ethics Committee for 
the Social Sciences and Humanities of the University of Antwerp, Belgium 
(reference number: SHW_20_38).

Competing interests
There are no conflicts of interest to declare

Received: 9 November 2022 / Accepted: 30 October 2023

References
1.	 Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, Green JG, et al. Mental 

disorders among college students in the World Health Organization world 
mental health surveys. Psychol Med. 2016;46(14):2955–70.

2.	 Backović DV, Ilić Živojinović J, Maksimović J, Maksimović M. Gender differ-
ences in academic stress and burnout among medical students in final years 
of education. Psychiatria Danubina. 2012;24(2):175–81.

3.	 Tran AG, Lam CK, Legg E. Financial stress, social supports, gender, and 
anxiety during college: a stress-buffering perspective. Couns Psychol. 
2018;46(7):846–69.

4.	 Buffel V, Van de Velde S, Akvardar Y, Bask M, Brault M-C, Busse H, et al. Depres-
sive symptoms in higher education students during the COVID-19 pandemic: 
the role of containment measures. Eur J Pub Health. 2022;32(3):481–7.

5.	 De Man J, Buffel V, Van de Velde S, Bracke P, Van Hal GF, Wouters E. 
Disentangling depression in Belgian higher education students amidst 
the first COVID-19 lockdown (April-May 2020). Archives of Public Health. 
2021;79(1):1–10.

6.	 Aristovnik A, Keržič D, Ravšelj D, Tomaževič N, Umek L. Impacts of the COVID-
19 pandemic on life of higher education students: a global perspective. 
Sustainability. 2020;12:8438.

7.	 Commodari E, La Rosa VL. Adolescents and distance learning during the 
first wave of the COVID-19 pandemic in Italy: what impact on students’ well-
being and learning processes and what future prospects? Eur J Invest Health 
Psychol Educ. 2021;11(3):726–35.

8.	 Lai C-S, Au K-M, Low C-S. Beyond conventional classroom learning: linking 
emotions and self-efficacy to academic achievement and satisfaction 
with online learning during COVID-19 pandemic. J Educ eLearning Res. 
2021;8(4):367–74.

9.	 Husky MM, Kovess-Masfety V, Swendsen JD. Stress and anxiety among uni-
versity students in France during Covid-19 mandatory confinement. Compr 
Psychiatr. 2020;102:152–91.

10.	 Haig-Ferguson A, Cooper K, Cartwright E, Loades ME, Daniels J. Practitioner 
review: Health anxiety in children and young people in the context of the 
COVID-19 pandemic. Behav Cogn Psychother. 2020;49(2):1–34.

https://doi.org/10.1186/s13690-023-01211-2
https://doi.org/10.1186/s13690-023-01211-2
https://zenodo.org/search?page=1&size=20&q=C19%20ISWS
https://zenodo.org/search?page=1&size=20&q=C19%20ISWS


Page 9 of 9Velde Van de et al. Archives of Public Health          (2023) 81:211 

11.	 Van de Velde S, Buffel V, van der Heijde C, Çoksan S, Bracke P, Abel T, et al. 
Depressive symptoms in higher education students during the first wave 
of the COVID-19 pandemic. An examination of the association with various 
social risk factors across multiple high-and middle-income countries. SSM-
population Health. 2021;16:100936.

12.	 Busse H, Buck C, Stock C, Zeeb H, Pischke CR, Fialho PMM, et al. Engagement 
in health risk behaviours before and during the COVID-19 pandemic in Ger-
man university students: results of a cross-sectional study. Int J Environ Res 
Public Health. 2021;18(4):1410.

13.	 Barbosa C, Cowell AJ, Dowd WN. Alcohol consumption in response to the 
COVID-19 pandemic in the United States. J Addict Med. 2021;15(4):341.

14.	 Branquinho C, Paiva T, Guedes F, Gaspar T, Tomé G, Gaspar de Matos M. 
Health risk behaviors before and during COVID-19 and gender differences. J 
Community Psychol. 2022;50(2):1102–10.

15.	 Prowse R, Sherratt F, Abizaid A, Gabrys RL, Hellemans KG, Patterson ZR, et 
al. Coping with the COVID-19 pandemic: examining gender differences 
in stress and mental health among university students. Front Psychiatry. 
2021;12:650759.

16.	 Rodriguez LM, Litt DM, Stewart SH. Drinking to cope with the pandemic: the 
unique associations of COVID-19-related perceived threat and psychological 
distress to drinking behaviors in American men and women. Addict Behav. 
2020;110:106532.

17.	 Van de Velde S, Buffel V, Bracke P, Van Hal G, Somogyi NM, Willems B, et al. 
The COVID-19 international student well-being study. Scand J Public Health. 
2021;49(1):114–22.

18.	 Van de Velde S, Bracke P, Levecque K, Meuleman B. Gender differences in 
depression in 25 European countries after eliminating measurement bias in 
the CES-D 8. Soc Sci Res. 2010;39(3):396–404.

19.	 Radloff LS. The CES-D scale: a self-report depression scale for research in the 
general population. Appl Psychol Meas. 1977;1(3):385–401.

20.	 Marmot M. Social determinants of health inequalities. The Lancet. 
2005;365(9464):1099–104.

21.	 White HR, Stevens AK, Hayes K, Jackson KM. Changes in alcohol consumption 
among college students due to COVID-19: effects of campus closure and 
residential change. J Stud Alcohol Drug. 2020;81(6):725–30.

22.	 Niedzwiedz CL, Green MJ, Benzeval M, Campbell D, Craig P, Demou E, et al. 
Mental health and health behaviours before and during the initial phase of 

the COVID-19 lockdown: longitudinal analyses of the UK Household Longitu-
dinal Study. J Epidemiol Community Health. 2021;75(3):224–31.

23.	 Fruehwirth JC, Biswas S, Perreira KM. The Covid-19 pandemic and mental 
health of first-year college students: examining the effect of Covid-19 stress-
ors using longitudinal data. PLoS ONE. 2021;16(3):e0247999.

24.	 Wang D, Zhao J, Ross B, Ma Z, Zhang J, Fan F, et al. Longitudinal trajectories 
of depression and anxiety among adolescents during COVID-19 lockdown in 
China. J Affect Disord. 2022;299:628–35.

25.	 Lei L, Huang X, Zhang S, Yang J, Yang L, Xu M. Comparison of prevalence 
and associated factors of anxiety and depression among people affected 
by versus people unaffected by quarantine during the COVID-19 epidemic 
in Southwestern China. Med Sci Monitor: Int Med J Experimental Clin Res. 
2020;26:e924609–1.

26.	 Xiong J, Lipsitz O, Nasri F, Lui LM, Gill H, Phan L, et al. Impact of COVID-19 
pandemic on mental health in the general population: a systematic review. J 
Affect Disord. 2020;277:55–64.

27.	 Wu S, Zhang K, Parks-Stamm EJ, Hu Z, Ji Y, Cui X. Increases in anxiety and 
depression during COVID-19: a large longitudinal study from China. Front 
Psychol. 2021;12:2716.

28.	 Fosco GM, Caruthers AS, Dishion TJ. A six-year predictive test of adolescent 
family relationship quality and effortful control pathways to emerging adult 
social and emotional health. J Fam Psychol. 2012;26(4):565.

29.	 Dumas TM, Ellis W, Litt DM. What does adolescent substance use look 
like during the COVID-19 pandemic? Examining changes in frequency, 
social contexts, and pandemic-related predictors. J Adolesc Health. 
2020;67(3):354–61.

30.	 Wardell JD, Kempe T, Rapinda KK, Single A, Bilevicius E, Frohlich JR et al. 
Drinking to cope during COVID-19 pandemic: The role of external and 
internal factors in coping motive pathways to alcohol use, solitary drinking, 
and alcohol problems. Alcoholism: Clinical and Experimental Research. 
2020;44(10):2073-83.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿An international comparison of gender differences in mental health among higher-education students during the first wave of the COVID-19 pandemic: a multilevel design
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Data
	﻿Measures
	﻿Statistical analyses

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


