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Abstract
Purpose    To assess gender differences in COVID-19 related changes in home and work responsibilities longitudinally, and 
determine whether these differences, together with other potential risk and protective factors, are associated with depression, 
anxiety, and post-traumatic stress disorder (PTSD) symptomatology.
Method  Symptoms of depression, anxiety, and PTSD were measured using an online survey instrument, between May 
2020 and April 2021, in four waves completed at 3-monthly intervals. Analyses were based on data from the COvid MEntal 
healTh (COMET) survey which investigated the mental health effects of the COVID-19 outbreak spanning 13 countries on 
five continents in N = 7,909 participants.
Results  From the first to the last wave, women reported a greater increase in home and work responsibilities, and had higher 
depression, anxiety and PTSD scores compared to men. Women who reported a reduction in income due to the pandemic 
had higher depression scores. Working harder and experiencing a reduction in income were also associated with higher anxi-
ety scores in women but not in men. Women were more likely to score above the cut-off for depression (32.5% vs 23.6%, 
p < .001), anxiety (21.2% vs 14.4%, p < .001) and PTSD (21.2% vs 14.4%, p < .001) than men during the first wave. Stronger 
reliance on socially supported coping mechanisms was a risk factor for depression, anxiety and PTSD in men and women.
Conclusion  Women were more likely to report mental health problems which may be related to the gender disproportionate 
increase in home and work responsibilities but not necessarily due to COVID-19 stressors.

Keywords  Mental health · Anxiety · Depression · PTSD, home and work-related responsibilities · COVID-19

Introduction

The COVID-19 pandemic had a major impact on the daily 
lives of individuals. It caused high levels of distress in 
individuals and their significant others who were infected 
with the virus and those who were financially or socially 
affected by it (Santomauro et al. 2021; Seedat and Rondon 
2021). Millions of people worked from home and busi-
nesses closed, which had major economic impacts (Delar-
das et al. 2022; Richards et al. 2022). The full extent of 

the pandemic’s effects on mental health is still not fully 
known. The pandemic also exacerbated gender inequities 
in paid and unpaid work, with the burden of unpaid work 
(domestic, home schooling, and childcare) falling dispropor-
tionately on women, with substantial implications for their 
mental and physical health (Farré, 2022; Flor 2022). A sur-
vey among adults in Australia, during COVID-19-related 
restrictions, found that the higher risk of symptoms of anxi-
ety and depression among women compared to men was, in 
part, explained by their disproportionate burden of unpaid 
caregiving (Hammarberg et al. 2020). Another study found 
that women reported greater concerns about their financial 
security which may have contributed to their mental health Extended author information available on the last page of the article
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decline during the pandemic (Stallone 2021). However, this 
evidence is sparse and, as far as we are aware, there are no 
published cross-national studies.

As reported in several studies (Brooks et al. 2020; Huang 
et al. 2003; Maunder 2009; Peng et al. 2010) conducted dur-
ing the most recent past viral epidemics (SARS and Ebola), 
women are more often in the role of having to create a com-
fortable atmosphere at home despite adversity. Daly and 
Robinson (2022) cautioned that although anxiety or depres-
sion was at its peak during the early stages of the pandemic, 
this may have been due to an acute reaction to an unexpected 
crisis rather than an increase in symptoms of depression and 
anxiety during COVID-19 (Daly and Robinson 2022). In 
Europe, particularly in France, the national public health 
agency reported that rates of depression and anxiety soared 
in February 2021 compared to previous years (Laham et al. 
2021; France Santé publique, 2022). During the early phase 
of the pandemic, research in China related to the COVID-
19 pandemic focused primarily on health care workers and 
reported increases in stress levels, anxiety, and depression 
(Lai et al. 2020). A study conducted in China on Weibo posts 
users (a social media platform) found that negative emotions 
(e.g., anxiety, depression and indignation) and sensitivity to 
social risks increased in more than 15,000 active users as a 
result of the outbreak (Li et al. 2020; Gan et al. 2022).

The COMET study examined the onset and development 
of mental health symptoms (anxiety, depression, PTSD) over 
time, in individuals from the general population across 13 
countries in five continents, the Netherlands, Italy, Switzer-
land, Türkiye, Spain, Germany, France, United Kingdom, 
Sweden, South Africa, Indonesia, China, and Australia. 
At the time of data collection and in between lockdown 
implementation, several of these countries mandated strict 
sanitary measures such as wearing masks, social distanc-
ing, stay-at-home orders, remote working and curfews. 
These restrictions set the stage for widespread uncontrol-
lable and unpredictable stressors related to the inability to 
access social support systems, fear of contamination, and 
financial loss (Cooke et al. 2020). The main objective of this 
study was to evaluate whether the course of mental health 
symptoms during the COVID-19 outbreak was predicted by 
demographic variables (age, gender, education level, profes-
sion, degree of economic losses), social isolation, level of 
exposure to the COVID-19 outbreak, pre-existing mental 
health problems, contamination fear, cultural value orienta-
tions, availability of social support, and coping strategies. In 
this paper we explored (1) gender differences in COVID-19 
related changes in work and home responsibilities from the 
first to the last wave; (2) the association between change in 
work and home responsibilities during the pandemic and 
depression, anxiety and PTSD symptoms from the first to the 
last wave; and (3) the predictive weight of demographic vari-
ables, home and work-related variables, and psychosocial 

risk and protective factors on mental health outcomes in men 
compared to women, in the first wave.

Methodology

Study design

The COMET study followed a prospective follow-up design 
that included a large international cohort. Starting in May 
2020, mental health symptoms were examined across four 
waves in the same participants. Wave 1 (May 2020) meas-
ured symptoms as soon as possible after the start of the epi-
demic, Wave 2 (September 2020) was completed 3 months 
after Wave 1, Wave 3 (December 2020) was completed 
6 months after Wave 1, and Wave 4 (March 2021) was 
completed 9 months after wave 1. Potential predictors for 
the development of depression, anxiety and PTSD symp-
toms were examined and included demographic variables, 
increase in home responsibilities, increase in work respon-
sibilities, loss of income, loss of jobs, contamination fear, 
substance use, social support, self-sufficient coping, socially 
supported coping, and avoidant coping. More details about 
this international study and the survey process are available 
online (https://​osf.​io/​bgtsf/).

Participants and procedure

A total of 8,013 participants above the age of 18 were 
recruited online through university mailing lists and different 
social networks such as Facebook, Instagram, Twitter, and 
were collected at four periods of time between May 2020 
and April 2021. The online tool Survalyzer (www.​surva​
lyzer.​com) was used to administer the survey which com-
prised a series of self-report questionnaires. Before com-
mencing, participants were provided with information about 
the study and informed consent was obtained. Participation 
in the survey was voluntary and participants were able to 
withdraw at any time. No identifying information was col-
lected during assessments, and all data were anonymized 
and encrypted. As completing the questionnaires may have 
resulted in mild transient distress, participants were provided 
with mental health resources. Most countries compensated 
participants with an entry draw for an opportunity to receive 
50 euros, while in Germany vouchers were provided. Based 
on responses for the variable gender (which for this paper 
was limited to binary definitions of female and male), some 
participants were excluded, resulting in a final sample of 
7,909 for this analysis and 20477 observations over time. 
The study was approved by the ethical review boards of 
participating countries, the Health Research Ethics Com-
mittee, the Swedish Ethical Review Authority, the Règle-
ment Général sur la Protection des Données (RGPD) and 
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the Informatique et Libertés law. The study was conducted 
according to the ethical guidelines and principles of the 
International Declaration of Helsinki, the South African 
Guidelines for Good Clinical Practice (2006), the Medical 
Research Council (MRC) Ethical Guidelines for Research 
(2002), and the Department of Health Ethics in Health 
Research: Principles, Processes and Studies (2015).

Measures

The survey tool and self-report measures included in the 
analysis for this paper are described in Table 1.

Statistical analyses

All statistical analyses were conducted using IBM SPSS Sta-
tistics version 27 and R statistics. Variables were divided 
into (1) demographic factors which included age, being in 
a relationship and completing tertiary education; (2) home 
and work-related variables which included being employed/
unemployed, experiencing an increase in home responsi-
bilities, working harder, having a reduction in income and 
losing a job; (3) mental health outcomes which included 
depression, anxiety and PTSD cut-offs and continuous 
scores; (4) potential risk and protective factors which 
included contamination fear, substance use, social support, 
self-sufficient coping, socially-supported coping and avoid-
ant coping. Country was not controlled for because of the 
unequal group sizes across countries. Descriptive statistics 
(n and %) were calculated to the determine the distribution 
of participants across countries and to determine the gender 
stratified percentages of participants who were in relation-
ships, completed tertiary education, experienced an increase 
in home responsibilities, were employed/unemployed or lost 
their jobs, experienced working harder, experienced a reduc-
tion in income, or scored above cut-off for depression, anxi-
ety and PTSD. Observations across waves were combined. 
An average score across the waves for each participant was 
not used. The average score across waves was compared 
for women to the average score across waves for men. Chi-
square tests were used to assess differences between men 
and women for the aforementioned binary variables. Differ-
ences between men and women (mean and standard devia-
tion) for the continuous variables age, depression, anxiety, 
PTSD, contamination fear, substance use, social support, 
self-sufficient coping, socially supported coping and avoid-
ant coping were determined using ANOVAs. Bonferroni 
correction was applied for multiple testing with an adjusted 
p value of 0.010.

Factorial ANOVAs, controlling for mental health 
scores in different waves, were used to determine if there 
were differences in depression, anxiety and PTSD scores 

between women and men based on home- and work-
related variables. Cohen’s d was calculated to determine 
effect sizes.

Demographic, home, work, and other risk and protective 
factors were combined in the regression models. The com-
bination of variables was not measured at all timepoints. 
As such, only wave one contained a complete set of data 
for all variables and the regression analysis was limited to 
this timepoint. There were no missing data in wave one. 
Linear regression modelling was used with six models com-
puted, one for each outcome (depression, anxiety and PTSD) 
and stratified by gender (women and men). To compare the 
regression path coefficients between women and men for 
each of the three outcomes, the multi-group analysis (MGA) 
comparison feature of partial least square structural equation 
modeling (PLS-SEM) was used.

Results

Descriptive statistics

There were 7,516 participants who reported currently living 
in one of the thirteen countries included in the study (see 
Table 2).

Demographic and clinical comparison between men 
and women

The mean age of participants was 40.31 years (SD = 15.43, 
range = 18–95). The majority of participants were in a 
relationship (64.5%), had completed tertiary education 
(78.1%) and were employed (64.7%). More than a third of 
participants reported an increase in home responsibilities 
(39.2%), while 26.9% reported a reduction in income, 23.4% 
reported working harder, and 16.1% reported losing a job. 
Men who participated in the study were slightly older than 
women (41.57 vs 40.02, p < 0.001) and were more likely to 
be in a relationship (66.7% vs 62.2%, p < 0.001) compared 
to women. Women were more likely to report an increase 
in home responsibilities (40.8% vs 37.8%, p = 0.004) and 
working harder (24.4% vs 22.3%, p = 0.004) compared to 
men. There were no significant differences between men and 
women for tertiary education completed, loss of employ-
ment, and reduction in income.

When considering clinical characteristics, women were 
more likely to score above cut-off for depression (32.5% vs 
23.6%, p < 0.001), anxiety (21.2% vs 14.4%, p < 0.001) and 
PTSD (21.2% vs 14.4%, p < 0.001) than men. Women also 
reported higher scores for depression (M = 8.12 vs M = 6.68, 
p < 0.001), anxiety (M = 6.03 vs M = 4.79, p < 0.001) and 
PTSD (M = 4.02 vs M = 3.33, p < 0.001) compared to men. 
Women scored higher on contamination fears (M = 22.43 vs 
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M = 20.90, p < 0.001) and substance use, where lower scores 
indicate more substance abuse (M = 10.58 vs M = 10.22, 
p < 0.001). Women also endorsed more social support 
(M = 12.23 vs M = 11.76, p < 0.001), self-sufficient coping 
(M = 9.81 vs M = 9.31, p < 0.001), socially supported cop-
ing (M = 8.11 vs M = 6.62, p < 0.001) and avoidant coping 
(M = 3.22 vs M = 2.68, p < 0.001) compared to men (see 
Table 3 for details).

Gender, home‑ and work‑related variables 
and mental health

Depression, anxiety and PTSD scores stratified by gender 
along with home and work-related interactions are reported 
in Table 4. There were no significant differences between 
men and women who did and did not report an increase in 
home responsibilities, working harder or losing a job for 
depression, anxiety and PTSD. There were also no signifi-
cant differences between men and women who did and did 
not report a reduction in income for the outcomes of anxiety 
and PTSD.

There was a significant difference between men and 
women who did and did not report a reduction in income 
for the outcome depression F(1, 18,747) = 5.18, p = 0.020. 
Women who reported a reduction in income had the high-
est scores for depression (M = 9.59, SD = 6.69). Women 
who reported a reduction in income also had significantly 
higher depression scores compared to women who did 
not report a reduction in income (M = 7.59, SD = 5.94, 
p < 0.001, Cohen’s d = 0.33). Men who reported a reduc-
tion in income had significantly higher depression scores 
(M = 8.41, SD = 6.51) compared to men who did not 

(M = 6.02, SD = 5.34, p < 0.001, Cohen’s d = 0.42). Women 
who reported a reduction in income had a significantly 
higher depression score compared to men who reported a 
reduction in income (p < 0.001, Cohen’s d = 0.18).

Gender and predictors of mental health outcomes

The findings of regression models investigating demographic 
variables, home- and work-related variables, and potential 
psychosocial risk and protective variables as predictors of 
depression, anxiety and PTSD are presented in Table 5 and 
Table 6. Findings were stratified by gender. Table 7 presents 
the gender comparison of standardized beta values (regres-
sion path coefficients) resulting from the regression models.

Demographic predictors, gender and mental health 
outcomes

For women and men, not being in a relationship was associ-
ated with increased scores for depression (women B = 1.35, 
p < 0.001, men B = 1.46, p < 0.001), anxiety (women 
B = 0.43, p < 0.001, men B = 0.66, p < 0.001) and PTSD 
(women B = 0.62, p < 0.001, men B = 0.67, p < 0.001). 
Similarly, for women and men, not having completed ter-
tiary education was associated with increased scores for 
depression (women B = 1.68, p < 0.001, men B = 1.04, 
p < 0.001), anxiety (women B = 1.26, p < 0.001, men 
B = 0.92, p < 0.001) and PTSD (women B = 0.78, p < 0.001, 
men B = 0.58, p < 0.001). The standardized regression coef-
ficients for being in a relationship and completing tertiary 
education did not differ between women and men.

Home‑ and work‑related predictors, gender and mental 
health outcomes

Reporting an increase in home responsibilities was asso-
ciated with an increase in depression (women B = 1.39, 
p < 0.001, men B = 1.01, p < 0.001), anxiety (women 
B = 1.02, p < 0.001, men B = 0.87, p < 0.001) and PTSD 
(women B = 0.83, p < 0.001, men B = 0.64, p < 0.001) scores 
in both women and men. Working harder was not associated 
with increased depression or PTSD scores in women or men. 
Working harder was associated with increased anxiety scores 
in women (B = 0.84, p < 0.001), but not in men. Job loss was 
associated with an increase in depression (women B = 1.89, 
p < 0.001, men B = 1.84, p < 0.001), anxiety (women 
B = 1.32, p < 0.001, men B = 1.41, p < 0.001) and PTSD 
(women B = 0.76, p < 0.001, men B = 0.76, p < 0.001) scores 
in both women and men. Reduced income was associated 
with an increase in depression (women B = 0.61, p < 0.001, 
men B = 1.09, p < 0.001) and PTSD (women B = 0.24, 
p = 0.011, men B = 0.36, p = 0.027) scores in women and 
men. Reduced income was also associated with an increase 

Table 2   Distribution of participants across countries (residence at the 
time of the survey)

Country Number of Partici-
pants

Percentage of 
Total Partici-
pants

Italy 1,381 17.6
China (Macau SAR) 729 9.3
Australia 717 9.1
Turkey 681 8.7
France 675 8.6
Germany 620 7.9
The Netherlands 596 7.6
Indonesia 593 7.5
South Africa 580 7.4
Spain 382 4.9
Sweden 288 3.7
Switzerland 143 1.8
United Kingdom 131 1.7
Total 7,516



	 D. Eugene et al.

Table 3   Comparison of differences between men and women on demographic and clinical variables

All Women Men Gender comparison
n (%) n (%) n (%) X2 p

In a relationship 16087 (100) 12557 (100) 3530 (100) 23.76  < 0.001**
  Yes 10170 (63.2) 7815 (62.2) 2355 (66.7)
  No 5917 (36.8) 4742 (37.8) 1175 (33.3)

Tertiary education completed 7396 (100) 5627 (100) 1769 (100) 0.334 0.564
  Yes 5768 (78.0) 4384 (77.9) 1384 (78.2)
  No 1628 (22.0) 1243 (20.5) 385 (21.8)

Increase in home responsibilities 12356 (100) 9587 (100) 2769 (100) 8.43 0.004*
  Yes 4962 (40.2) 3916 (40.8) 1046 (37.8)
  No 7394 (59.8) 5671 (59.2) 1723 (62.2)

Employed 7803 (100) 5975 (100) 1828 (100) 6.78 0.009*
  Yes 4978 (63.8) 3765 (63.0) 1213 (66.4)
  No 2825 (36.2) 2210 (37.0) 615 (33.6)

Unemployed 17803 (100) 5975 (100) 1828 (100) 3.65 0.056
  Yes 1885 (24.2) 1474 (24.7) 411 (22.5)
  No 5918 (75.8) 4501 (75.3) 1417 (77.5)

Lost job 20075 (100) 15696 (100) 4379 (100) 0.29 0.591
  Yes 3253 (16.2) 2555 (16.3) 698 (15.9)
  No 16822 (83.8) 13141 (83.7) 3681 (84.1)

Working harder 20146 (100) 15755 (100) 4391 (100) 8.26 0.004*
  Yes 4826 (24.0) 3846 (24.4) 980 (22.3)
  No 15320 (76.0) 11909 (75.6) 3411 (77.7)

Reduced income 20045 (100) 15685 (100) 4360 (100) 2.52 0.112
  Yes 5324 (26.6) 4125 (26.3) 1199 (27.5)
  No 14721 (73.4) 11560 (73.7) 3161 (72.5)

Depression 19978 (100) 15475 (100) 4246 (100) 122.44  < 0.001**
  Above cut-off 6124 (30.7) 5022 (32.5) 1003 (23.6)
  Below cut-off 13854 (69.3) 10453 (67.5) 3243 (76.4)

Anxiety 20477 (100) 15817 (100) 4401 (100) 101.21  < 0.001**
  Above cut-off 4064 (19.8) 3354 (21.2) 633 (14.4)
  Below cut-off 16413 (80.2) 12463 (78.8) 3768 (85.6)

PTSD 20477 (100) 15817 (100) 4401 (100) 101.21  < 0.001**
  Above cut-off 4064 (19.8) 3354 (21.2) 633 (14.4)
  Below cut-off 16413 (80.2) 12463 (78.8) 3768 (85.6)

All Women Men Gender comparison
M (SD) M (SD) M (SD) F p

Age 40.31 (15.43) 40.02 (15.18) 41.57 (16.15) 56.82  < 0.001**
Depression 7.83 (6.18) 8.12 (6.22) 6.68 (5.78) 180.85  < 0.001**
Anxiety 5.77 (5.14) 6.03 (5.19) 4.79 (4.78) 208.12  < 0.001**
PTSD 3.88 (3.57) 4.02 (3.60) 3.33 (3.38) 134.26  < 0.001**
Contamination fear 22.10 (9.09) 22.43 (9.20) 20.90 (8.58) 86.68  < 0.001**
Substance use 10.50 (1.76) 10.58 (1.71) 10.22 (1.89) 83.15  < 0.001**
Social Support 12.12 (2.19) 12.23 (2.17) 11.76 (2.19) 156.21  < 0.001**
Self-sufficient coping 9.70 (4.24) 9.81 (4.20) 9.31 (4.38) 52.74  < 0.001**
Socially supported coping 7.79 (4.52) 8.11 (4.47) 6.62 (4.47) 386.70  < 0.001**
Avoidant coping 3.11 (1.65) 3.22 (1.63) 2.68 (1.66) 391.05  < 0.001**
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Table 5   Predictors of depression, anxiety and PTSD stratified by gender

Women Men

Std B Std Err p Lower Lower Std B Std Err p Lower Upper

Depression
  In a relationship 0.11 0.15  < 0.001** 1.05 13.64 0.12 0.26  < 0.001** 0.94 1.97
  Tertiary education 0.11 0.18  < 0.001** 1.33 2.03 0.07 0.30  < 0.001** 0.45 1.62
  Home responsibilities 0.11 0.15  < 0.001** 1.09 1.68 0.08 0.25  < 0.001** 0.51 1.51
  Working harder 0.02 0.18 0.060 -0.01 0.68 0.02 0.30 0.311 -0.29 0.91
  Lost job 0.10 0.24  < 0.001** 1.41 2.37 0.10 0.42  < 0.001** 0.10 1.02
  Reduced income 0.05 0.16  < 0.001** 0.29 0.93 0.09 0.28  < 0.001** 0.55 1.63
  Contamination fear 0.19 0.01  < 0.001** 0.11 0.14 0.20 0.01  < 0.001** 0.11 0.16
  Substance use -0.16 0.04  < 0.001** -0.67 -0.50 -0.16 0.06  < 0.001** -0.61 -0.35
  Social support -0.06 0.03  < 0.001** -0.24 -0.10 0.00 0.06 0.924 -0.11 0.12
  Self-sufficient coping -0.26 0.02  < 0.001** -0.44 -0.35 -0.27 0.04  < 0.001** -0.44 -0.30
  Socially supported coping 0.16 0.02  < 0.001** 0.18 0.25 0.22 0.04  < 0.001** 0.22 0.36
  Avoidant coping 0.20 0.05  < 0.001** 0.68 0.88 0.17 0.08  < 0.001** 0.45 0.78

Anxiety
  In a relationship 0.04 0.13  < 0.001** 0.18 0.68 0.06 0.22  < 0.001** 1.10 -0.22
  Tertiary education 0.10 0.15  < 0.001** 0.97 1.56 0.08 0.25  < 0.001** 0.43 1.42
  Home responsibilities 0.1 0.13  < 0.001** 0.77 1.27 0.09 0.22  < 0.001** 0.44 1.29
  Working harder 0.07 0.15  < 0.001** 0.55 1.14 0.04 0.26 0.069 -0.98 0.04
  Lost job 0.08 0.21  < 0.001** 0.08 0.91 0.09 0.36  < 0.001** 0.71 2.11
  Reduced income 0.04 0.14 0.003* 0.14 0.69 0.03 0.23 0.151 -0.12 0.80
  Contamination fear 0.24 0.01  < 0.001** 0.12 0.14 0.24 0.01  < 0.001** 0.11 0.15
  Substance use -0.14 0.04  < 0.001** -0.49 -0.34 -0.13 0.05  < 0.001** -0.44 -0.22
  Social support -0.04 0.03  < 0.001** -0.15 -0.04 0.02 0.05 0.351 -0.05 0.14
  Self-sufficient coping -0.23 0.02  < 0.001** -0.33 -0.26 -0.26 0.03  < 0.001** -0.35 -0.23
  Socially supported coping 0.16 0.02  < 0.001** 0.16 0.22 0.24 0.03  < 0.001** 0.21 0.33
  Avoidant coping 0.18 0.04  < 0.001** 0.48 0.65 0.13 0.07  < 0.001 0.25 0.53

PTSD
  In a relationship 0.08 0.09  < 0.001** 0.44 0.79 0.09 0.16  < 0.001** 0.36 0.98
  Tertiary education 0.09 0.10  < 0.001** 0.57 0.98 0.07 0.18 0.001* 0.23 0.93
  Home responsibilities 0.12 0.09  < 0.001** 0.66 1.00 0.09 0.15  < 0.001** 0.34 0.94
  Working harder 0.02 0.10 0.095 -0.03 0.37 0.01 0.18 0.585 -0.26 0.45
  Lost job 0.07 0.14  < 0.001** 0.49 1.04 0.07 0.25 0.002* 0.27 1.24
  Reduced income 0.03 0.10 0.011* 0.06 0.43 0.05 0.16 0.027* 0.04 0.05
  Contamination fear 0.23 0.01  < 0.001** 0.10 0.12 0.28 0.01  < 0.001** 0.09 0.13
  Substance use -0.14 0.02  < 0.001** -0.34 -0.25 -0.14 0.04  < 0.001** -0.33 -0.18
  Social support -0.03 0.02 0.014* -0.09 -0.01 0.01 0.03 0.632 -0.05 0.08
  Self-sufficient coping -0.19 0.01  < 0.001** -0.19 -0.14 -0.21 0.02  < 0.001** -0.21 -0.12
  Socially supported coping 0.13 0.01  < 0.001** 0.08 0.13 0.20 0.02  < 0.001** 0.20 0.20
  Avoidant coping 0.18 0.03  < 0.001** 0.35 0.46 0.14 0.05  < 0.001** 0.20 0.39

Table 6   Summary statistics 
of multiple regression models 
stratified by gender

Model R2 Δ R2 F df1 df2 p

Women Depression 0.24 0.24 140.93 12 5451  < 0.001**
Men Depression 0.26 0.26 51.39 12 1717  < 0.001**
Women Anxiety 0.21 0.21 120.80 12 5449  < 0.001**
Men Anxiety 0.23 0.23 43.21 12 1717  < 0.001**
Women PTSD 0.23 0.23 136.95 12 5451  < 0.001**
Men PTSD 0.25 0.24 47.68 12 1716  < 0.001**
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in anxiety scores in women (B = 0.41, p = 0.003), but not in 
men. The standardized regression coefficients for an increase 
in home responsibilities, working harder, losing a job, and 

reporting a reduction in income did not differ significantly 
between women and men.

Psychosocial risk and protective factors, gender and mental 
health outcomes

Increased contamination fear scores were associated with 
increased depression (women B = 0.13, p < 0.001, men 
B = 0.14, p < 0.001), anxiety (women B = 0.13, p < 0.001, 
men B = 0.13, p < 0.001) and PTSD (women B = 0.11, 
p < 0.001, men B = 0.11, p < 0.001) scores in both women 
and men. Higher substance use was associated with 
increased depression (women B = -0.59, p < 0.001, men 
B = -0.48, p < 0.001), anxiety (women B = -0.41, p < 0.001, 
men B = -0.33, p < 0.001) and PTSD (women B = -0.29, 
p < 0.001, men B = -0.26, p < 0.001) scores in both women 
and men. The standardized regression coefficients for con-
tamination fear and substance use did not differ significantly 
between women and men.

Decreased social support was associated with increased 
depression (B = -0.17, p < 0.001), anxiety (B = -0.10, 
p < 0.001) and PTSD (B = -0.05, p = 0.014) scores in women, 
but not in men. The standardized regression coefficients for 
social support differed significantly between women and 
men for depression (p = 0.015) and anxiety (p = 0.37) but 
not for PTSD. A larger effect was observed in women.

Discussion

The key findings of this study can be summarized as fol-
lows. Higher rates of depression, anxiety and PTSD were 
observed in women compared to men across 13 countries 
during the COVID-19 pandemic. In addition, women who 
reported a reduction in income due to the pandemic had 
higher depression scores. Working harder and experiencing a 
reduction in income were also associated with higher anxiety 
scores in women, but not in men. Higher rates of common 
mental health problems are in line with prior studies indicat-
ing that women are in general more likely to be diagnosed 
with depression and anxiety compared to men (GBD 2019 
Diseases and Injuries Collaborators 2020; Maeng and Milad 
2015; Salk et al. 2017; Seedat et al. 2009). A review of 
global prevalence rates of depression and anxiety disorders 
recorded shortly before the onset of COVID-19 and nearly 
a year into the pandemic, found a 27.6% increase in depres-
sion and a 25.6% increase in anxiety disorders, with women 
being disproportionately affected (Santomauro et al. 2021; 
Dal Santo et al. 2022). The gender discrepancy in prevalence 
rates may be due to gender specific underlying biological 
drivers of depression and anxiety, higher exposure rates to 
interpersonal violence, and less reluctancy among women to 
disclose symptoms of mental health or to seek treatment (Li 

Table 7   Comparison of standardized beta scores between men and 
women

Women
Std B

Men
Std B

p Abs Diff p

Depression
  In a relationship -0.11 -0.12 0.346 0.673
  Tertiary education com-

pleted
-0.11 -0.07 0.926 0.156

  Increase in home responsi-
bilities

0.11 0.08 0.120 0.244

  Working harder 0.02 0.02 0.510 0.959
  Lost job 0.10 0.10 0.485 0.975
  Reduced income 0.05 0.09 0.946 0.107
  Contamination fear 0.19 0.20 0.703 0.628
  Substance use -0.16 -0.16 0.605 0.828
  Social support -0.06 0.00 0.992 0.015*
  Self-sufficient coping -0.26 -0.27 0.396 0.805
  Socially supported coping 0.15 0.22 0.983 0.026*
  Avoidant coping 0.20 0.17 0.143 0.280

Anxiety
  In a relationship -0.04 -0.06 0.178 0.372
  Tertiary education com-

pleted
-0.10 -0.08 0.821 0.372

  Increase in home responsi-
bilities

0.10 0.09 0.322 0.648

  Working harder 0.07 0.04 0.106 0.238
  Lost job 0.08 0.09 0.599 0.813
  Reduced income 0.04 0.03 0.427 0.859
  Contamination fear 0.24 0.23 0.489 0.988
  Substance use -0.14 -0.13 0.593 0.793
  Social support -0.04 0.02 0.993 0.037*
  Self-sufficient coping -0.23 -0.26 0.210 0.432
  Socially supported coping 0.16 0.25 0.995 0.008*
  Avoidant coping 0.18 0.13 0.059 0.115

PTSD
  In a relationship -0.08 -0.09 0.383 0.771
  Tertiary education com-

pleted
-0.09 -0.07 0.811 0.378

  Increase in home responsi-
bilities

0.12 0.09 0.141 0.336

  Working harder 0.02 0.01 0.348 0.743
  Lost job 0.07 0.07 0.491 0.957
  Reduced income 0.03 0.05 0.735 0.501
  Contamination fear 0.28 0.28 0.479 0.976
  Substance use -0.14 -0.14 0.493 0.980
  Social support -0.03 0.01 0.933 0.127
  Self-sufficient coping -0.19 -0.20 0.272 0.508
  Socially supported coping 0.13 0.20 0.982 0.028*
  Avoidant coping 0.18 0.14 0.066 0.126
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and Grahams 2016; McLean et al. 2011; Li et al. 2023). It 
may also be related to gender norms and inequality in house-
hold responsibilities and employment-related factors (Liu 
et al. 2021). It should be noted that despite the pandemic, 
women historically have been more likely to be diagnosed 
with depression and anxiety (Albert 2015; McLean et al. 
2011; Salk et al. 2017; Santomauro et al. 2021).

Historically, women have shouldered a disproportionate 
number of responsibilities that include, but are not limited 
to, domestic chores (e.g., child rearing, husband rearing), 
educational endeavors, and professional aspirations, while 
attempting to find time to engage in self-care (Seedat and 
Rondon 2021). When considering home- and work-related 
differences between women and men, we found that women 
were more likely to report an increase in home responsi-
bilities and to working harder compared to men. No differ-
ences in reduction in income or loss of employment was 
found between women and men. However, women who 
experienced a reduction in income had significantly higher 
depression scores compared to women who did not experi-
ence a reduction in income and compared to men who did 
experience a reduction in income. Working harder and expe-
riencing a reduction in income was a predictor for anxiety 
in women, but not in men. Although sharing of household 
responsibilities between men and women has increased in 
recent years, women are still more likely to bear the brunt 
when it comes to tending to children and running the house-
hold (Carli 2020; Carlson et al. 2022). These responsibili-
ties were exaggerated during the COVID-19 pandemic given 
school closures and being forced to work from home (Carli 
2020). Women were also more likely to be employed as 
essential workers (e.g. nurses, social workers, health care 
administrative assistants and food service-related occupa-
tions) during the pandemic which, in addition to the increase 
in home obligations, may have also heightened work-related 
responsibilities. It is likely that the inequalities resulting 
from the pandemic placed women at greater risk for depres-
sion and anxiety (Chitiga et al. 2022; Seedat and Rondon 
2021; Stallone 2021).

When considering demographic factors, not being in a 
relationship and not completing tertiary education were 
predictors of depression, anxiety and PTSD with similar 
effects observed between men and women. Loneliness, in 
general, but also during the pandemic, was associated with 
an increase in depression and anxiety symptoms and it is 
likely that loneliness resulting from social isolation and 
lockdowns had a larger effect on women and men who were 
not in a relationship or did not share a household with others 
(Beutel et al. 2017; Killgore et al. 2020; Laham et al. 2021; 
Okruszek et al. 2020; Li et al 2023). Individuals with a lower 
education level may have been at a higher risk of losing 
employment or a reduction in income during the pandemic. 
Individuals with a higher level of education may have also 

been better equipped to work remotely (M. C. Daly 2020; 
Kugler et al. 2023). It is, therefore, possible that women and 
men with a tertiary qualification were somewhat protected 
against the symptoms of depression and anxiety resulting 
from job losses and job insecurity (Ganson et al. 2021; Posel 
et al. 2021).

Consistent with prior findings, higher levels of contami-
nation fears and substance use were a predictor of depres-
sion, anxiety and PTSD in women and men (Asmundson 
et al. 2020; Ganesan et al. 2021; Han et al. 2020). Lower 
social support was a predictor of increased depression and 
anxiety in women but not in men. Somewhat contrary to 
this, women and men who relied more on socially supported 
coping mechanisms reported higher depression, anxiety and 
PTSD scores with a larger effect observed for men. While 
social support is a known protective factor against adverse 
mental health outcomes in both women and men, they may 
differ in the way that they view social support (Gariépy et al. 
2016; C. L. McLean et al. 2022; Li et al 2023). For example, 
men are more likely to perceive spousal support as social 
support while women perceive social support as a combina-
tion of spousal support and support from family and friends 
(Donato et al. 2018). Women are also more likely to report 
relying on socially supported coping mechanisms compared 
to men (C. L. McLean et al. 2022; Nolen-Hoeksema 2012; 
Theodoratou et al. 2023). Men who rely on socially sup-
ported coping mechanisms, and especially those who were 
not in a relationship, may have been particularly vulnerable 
to COVID-19 related stressors.

Similar effects were observed between women and men 
who relied on self-sufficient and avoidant coping. Relying 
on self-sufficient coping was associated with lower depres-
sion, anxiety and PTSD scores while relying on avoidant 
coping was associated with higher depression, anxiety and 
PTSD scores. This corresponds with prior findings where 
self-sufficient coping (e.g. planning, taking action and posi-
tive reframing) was generally considered a protective factor 
against adverse mental health outcomes and avoidant coping 
(self-distraction, denial, substance abuse, disengagement) 
was not (Costa et al. 2022; MacCann et al. 2022; Platte et al. 
2022). In terms of novelty, this study adds to the field in 
addressing women’s perspective of social support, specifi-
cally the association of depression and anxiety with less 
social support in a multi-country, multi-cultural sample, and 
the link between increased home and work-related responsi-
bilities and adverse mental health outcomes.

Strengths and limitations

The study included a large sample of respondents from thir-
teen different countries, allowing for several potential risk 
and protective factors and adverse mental health outcomes to 
be modelled as well as allowing for stratification by gender. 
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A few limitations warrant mention. There was a high dropout 
in successive waves. We did not have a pre-pandemic meas-
ure of depression, anxiety and PTSD and cannot compare 
pre- to post-pandemic changes in mental health, but rather 
symptom change over time. The regression analysis was lim-
ited to one time-point and causality cannot be inferred from 
the findings. Effect sizes were for the most part small and 
statistically significant differences may not signify clinically 
significant differences. Convenience sampling was used in 
the study which limits generalizability of the findings. Selec-
tion bias may have occurred given that participants needed 
access to the internet to complete the survey and online sur-
veys may carry inherent risk of being biased since those 
interested in the topic of the research are more likely to take 
part in the survey. The sample may not be representative of 
the geographic, cultural, and economic diversity throughout 
the thirteen countries. Most participants had completed ter-
tiary education (78.1%), so the survey is not representative 
of the whole population, where the percentage of tertiary 
graduates to be lower were expected. However, this could 
also be used as a strength, as people with lower levels of 
education are expected to earn less and be more exposed 
to societal stressors. On account of the initial time-sensi-
tive nature of the study, lockdown restrictions, and risks 
associated with face-to-face physical contact interviews, an 
online survey was deemed to be the best mode of delivery.

Conclusion

Higher rates of depression, anxiety and PTSD was observed 
in women compared to men. Our findings suggest that the 
increase in symptoms among women may have been a result 
of increased home- and work-related responsibilities. Con-
tamination fears, substance use, and avoidant coping contrib-
uted a similar proportion of risk for adverse mental health 
outcomes in women and men, while self-sufficient coping 
had a similar protective effect. The findings provide insight 
into the underlying exacerbation of symptoms of depres-
sion, anxiety and PTSD experienced during the COVID-19 
pandemic. Future studies should address spouses’ percep-
tions and beliefs regarding gender roles and their contribu-
tion to stressors and mental health concerns among women; 
the ongoing impact of the pandemic on family and work 
life, evaluation of the work/family border theory (Clark 
2000) which underlines the ability to compartmentalize 
and balance work and family; and the contribution of co-
worker support to women and men in maintaining work /
life balance.
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