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Abstract

Background It is important to have a detailed understanding of the association between risk perception, coping
mechanisms, and mental health outcomes during the COVID-19 syndemic across axes of inequity such as gender
identity and education level.

Methods We conducted a cross-sectional study among 2,066 adults (> 18 years) living in Spain via an online survey
from April 8 to May 28, 2021. Anxiety and depression were the main outcomes considered to assess mental health,
measured with the Generalized Anxiety Disorder 7 item (GAD-7) and Patient Health Questionnaire 9 item (PHQ-9),
respectively. We analyzed the distribution of anxiety and depression levels across risk perception and coping mecha-
nism variables, stratifying by gender identity and education level.

Results Anxiety and depression levels were associated with age in a gradient fashion, with the 18-30 age group
reporting the highest anxiety levels in both women (@OR: 3.11, 95% Cl: 1.57-6.17) and men (@OR: 4.92, 1.90-12.74).
This gradient was maintained especially in individuals with university level studies. For women, higher anxiety levels
were associated with perceived risk in meeting up with friends and family (@OR: 1.73, 1.12-2.67) and being out in pub-
lic @OR 2.98, 2.15-4.14), whereas men perceived more risk in occupying closed public spaces and using public
transportation (e.g., aOR: 2.14, 95% Cl: 1.09-4.22). Connecting with friends and family was the most effective coping
mechanism. In general, women reported more effective coping mechanisms than men and findings were strongest
in the population with university level studies. Likewise, men with university level studies reported more effective
coping mechanisms than men without university level studies.

Conclusions Women and men with university level studies reported higher risk perception and more effective cop-
ing mechanisms during the COVID-19 syndemic than individuals without a university level education. These findings
reveal possible strategies for primary care and public health agencies to follow to improve mental health outcomes
along different axes of inequity, especially in the case of future syndemics and public health crises.
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Background

During the first quarter of 2021, Spain was implement-
ing numerous restrictions in order to control and contain
the spread of COVID-19, including restricted mobility
between regions and closures to bars, restaurants, sport-
ing, cultural, and leisure facilities [1]. These restrictions
exacerbated pre-existing social inequities in mental and
physical health outcomes, triggering a spike in mental
health symptoms with differential outcomes along axes
of social inequity [2, 3]. For example, mobility restric-
tions forced people to remain at home, where inequitable
housing conditions disproportionately harmed the men-
tal and physical health of the most oppressed populations
[4]. Evidence shows that women (3, 5], individuals of a
low socioeconomic status (SES) [3, 6], and younger adults
[3] have had worse mental health outcomes throughout
the COVID-19 syndemic.'

The COVID-19 syndemic and the resulting public
health restrictions have influenced individuals’ perceived
risk in activities which previously did not require much
forethought, such as occupying public spaces or meet-
ing up with friends and family. Risk perception can moti-
vate preventive behavior, such as adherence to preventive
health measures [7], though extreme fear or perceived
risk due to lack of awareness may have the reverse effect
[8, 9]. Gender, education level, and SES are important
axes which have historically influenced risk perception
and the protective health measures which individuals
were able to adopt during past health crises [10, 11]. For
example, during the HIN1 pandemic, women were
more willing and likely to adopt protective health meas-
ures than men [10] while lower SES was associated with
lower risk perception and lower compliance with pro-
tective measures [11]. Therefore, different populations
may understand and internalize the stress of a syndemic
in differing ways as a result of their sociostructural
circumstances.

To manage the psychological stress which has accom-
panied the COVID-19 syndemic, individuals consciously
or unconsciously use coping mechanisms. Coping is
defined as the cognitive and behavioral efforts adopted
to reduce unpleasant emotions and minimize stress,
a process which ultimately depends on the context and
resources available to each individual [12]. There are
many different classifications of coping mechanisms:

! As a research team, we view epidemiology, social and citizen sciences, and
biomedical research as inherently political tools that can be used to advance
social justice and equity [66—68]. Thus, we have chosen to reflect on and
identify COVID-19 as a syndemic [23]. to highlight the importance of
exploring the many ways that COVID-19 has impacted society, while giving
special attention to its intersection with social identity, axes of social ineq-
uity, and other diseases, both mental and physical [69].
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such as problem-focused, emotion-focused, social sup-
port, avoidance, or meaning making, all of which have
advantages and disadvantages. For example, problem-
focused coping mechanisms which aim to address and
resolve stress may be more beneficial to mental health in
the long run [13]. Alternatively, avoidance may result in
short-term stress reduction, while increasing stress and
harming mental health over time [14].

Coping does not depend merely on individual choices
and mechanisms. Individuals live in social contexts
where structural and material determinants and axes of
inequity such as gender identity, education level, and SES
influence coping during times of psychological stress.
The social construct of the gender binary affords women
the social permission to be more sensitive and emotion-
ally expressive and, as a result, women may be more likely
to employ emotion-focused coping mechanisms [15, 16].
Men, on the other hand, tend to use problem-focused
coping mechanisms or emotional inhibition as a result
of the social expectations of hegemonic masculinity [16,
17]. Furthermore, SES determines the time, resources,
and energy that can be devoted to coping, thus especially
influencing what individuals of a low SES can do to cope
[18]. Studies on coping during the COVID-19 syndemic
have consistently identified coping via social support
as a protective factor for mental health [19-21]. Social
connection and support were associated with improved
mental health outcomes among Australian [20] and Ger-
man [21] healthcare workers. On the other hand, prob-
lem-, avoidant- or emotion-focused coping mechanisms
were not associated with mental health improvements
during the COVID-19 lockdown in the United Kingdom
(UK) [19].

To our knowledge, few studies have used gender-based
approaches or taken into account SES when analyzing
and understanding differing risk perceptions or the spe-
cific coping mechanisms employed during the COVID-
19 syndemic that may harm or protect against negative
mental health outcomes. It is important to take both of
these axes of inequity into account to understand the
association between risk perception, coping mechanisms,
and mental health in as much detail as possible. Under-
standing potential differences along these axes is impor-
tant for social justice and health equity: the COVID-19
syndemic has shown that protecting the health and safety
of the most at-risk groups is vital for protecting com-
munity health and safety as a whole, which is an impor-
tant pillar of the field of public health [22]. To that end,
our study aimed to analyze the association between risk
perception, coping mechanisms, and mental health out-
comes during the COVID-19 syndemic in Spain while
considering possible differences across the axes of gender
and education level.
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Methods

This study forms part of a larger, ongoing project about
the psychosocial impact of the COVID-19 syndemic
being conducted in Spain and several Latin American
countries (Brazil, Ecuador, Mexico, Peru, and Chile) [3,
23].

Study design and population

We designed a cross-sectional study among adults (>18
years) living in Spain. To collect the data for this study, an
online survey was conducted between April 8 and May
28, 2021. Data were stored and managed using REDCap
(Research Electronic Data Capture), an electronic data
capture tool. REDCap is a secure, web-based software
platform designed to collect data for research studies,
providing: 1) an intuitive interface for data collection;
2) audit trails for tracking data manipulation and export
procedures; 3) automated export procedures for seamless
data downloads to common statistical packages; and 4)
procedures for data integration and interoperability with
external sources [24, 25].

Study participants were recruited using online plat-
forms, social media, contact with community-based
organizations, including mental healthcare advocacy
groups and social services throughout Spain, and snow-
ball sampling. First, the survey was piloted among a
diverse population. On average, it took 10 min to answer
all the questions, which was specified on the first page of
the survey. Data collection ceased when mobility restric-
tions were lifted and travel between regions of Spain
was allowed by Spanish authorities, beginning with the
end of the national state alarm on May 9, 2021. After the
national state of alarm was lifted, though mobility restric-
tions ended, restrictions to the capacity of bars, restau-
rants, and indoor sports and cultural facilities remained
in place [26]. Given that the evolving sociopolitical con-
text would inevitably shape our findings, the study was
specifically designed to examine how these contextual
factors during the defined period of the COVID-19 syn-
demic influenced mental health and coping mechanisms
during this period of the syndemic.

Study variables

Anxiety and depression were the main outcomes con-
sidered to assess mental health. The Generalized Anxi-
ety Disorder 7-item (GAD-7) and the Patient Health
Questionnaire 9-item (PHQ-9) were used to measure
symptoms of anxiety and depression, respectively. The
Spanish-language versions of both of these measures
have been validated in Spanish-speaking populations
in various contexts [27-29]. These scales are symptom-
based and self-administered, which makes them particu-
larly suitable for studies like ours, as their effectiveness
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has been widely demonstrated. Symptom severities are
categorized as normal [1-4], mild [5-9], moderate [10—
14], or severe (15+), following currently accepted catego-
rizations [30, 31]. For our analyses, we dichotomized the
scales, categorizing individuals with moderate or severe
levels of anxiety and/or depression as having anxiety or
depression, which helped enhance the statistical analy-
ses and align with our focus on more clinically significant
cases.

Our team understands gender identity as an individ-
ual’s personal experience and presentation of their gen-
der [32]. In our survey, participants selected their gender
identity from the options: woman, man, non-binary, or
other. We also collected data on sex assigned at birth
to cross-check with gender identity in order to identify
transgender respondents (those whose gender iden-
tity does not correspond to their sex assigned at birth).
Due to the small sample size of non-binary and gender-
diverse participants (n=39, 1.9% of total respondents),
these individuals were excluded from the current study,
as the limited sample size restricted the statistical power
for meaningful analysis. However, we plan to conduct a
separate analysis of LGBTQI+ participants, including
transgender respondents, in the future, employing meth-
odologies that will allow for a more in-depth exploration
of this population. All other participants aged 18 years or
older, and residing in Spain, were included. Final analyses
were therefore stratified by binary gender identity (cis-
gender women and men).

Our study considered the following independent varia-
bles as sociodemographic variables: age, birthplace, edu-
cation level, receiving mental health treatment since the
start of the syndemic, and current work status. We used
individual educational level as a proxy variable for SES.
Educational level is a commonly used proxy for SES, as
higher levels of education are associated with better eco-
nomic and psychological outcomes (i.e.,, more income,
and more social power) in western countries, including
Spain [33, 34]. The educational levels collected by the
survey included no formal education, primary education,
secondary education, vocational training, university or
higher education, other, or not sure. We further dichoto-
mized educational level into individuals with and without
university level studies.

In this study, we assessed risk perception by asking
participants to rate their level of concern regarding spe-
cific activities during the COVID-19 pandemic. These
activities included using public transportation, visiting
public spaces, and meeting with friends and family. Par-
ticipants rated their concern on a 5-point Likert scale
ranging from ‘not concerned at all’ to ‘very concerned,
enabling us to capture the perceived risks associated with
each activity. Additionally, we inquired about the coping



Bennett et al. BMC Psychology ~ (2025) 13:598

mechanisms participants utilized, such as connecting
with friends and family, exercising, practicing yoga or
meditation, watching movies or television, and engag-
ing with nature, among others. To assess the frequency
of these coping mechanisms and behaviors, participants
responded to the question, "During the pandemic, have
you altered the frequency with which you engage in these
activities?" with the options "I don’t partake," "increased
activity," "maintained the same activity," or "decreased
activity."

Understanding risks conceptually as collective and per-
sonal is aligned with existing literature, where risks to
others (e.g., potential transmission to vulnerable popula-
tions) were classified as collective, and risks to one’s own
health (e.g., self-isolation or reducing personal social
activities) were categorized as personal risks [35-37].
Specific survey items were framed according to these cat-
egories, such as “avoiding large gatherings” in the collec-
tive risk category and “self-isolation” in the personal risk
category.

Data analysis

First, a descriptive analysis was performed stratifying
by binary gender identity (cisgender women and men).
Then, the distribution of anxiety and depression lev-
els was analyzed across the aforementioned sociode-
mographic, risk perception, and coping mechanism
variables, stratifying only by gender identity (cisgender
women and men). Finally, the distribution of anxiety and
depression was analyzed across the sociodemographic,
risk perception, and coping mechanism variables while
stratifying by education level (university level studies and
non-university level studies) in addition to gender iden-
tity. Differences between groups were assessed using a
two-tailed chi-square test. A Mann—Whitney U-test was
used to test differences by age. Then, logistic regression
models including the aforementioned variables were
used to calculate odds ratios, given the binary nature of
the outcome variables. All analyses were performed using
Stata 17.0.

Ethical considerations

The study was designed in accordance with the Guide to
Good Practice in Health Science Research and the prin-
ciples of the Declaration of Helsinki of the World Medi-
cal Association. It was approved by the Clinical Research
Ethics Committee of the IDIAPJGol (Project approval
code: 20/063-PCV). Participant confidentiality was
ensured and maintained throughout the entirety of the
project. The submission of the questionnaire served as
the individual consent to participate in the study.
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Results

Descriptive analysis

Our study sample included 2,066 individuals, of whom
73.5% identified as women and 26.5% identified as men.
33.4% and 26.5% of our total study sample reported mod-
erate to severe anxiety levels and depression, respectively,
with a higher percentage of women than men reporting
anxiety (35.2% vs. 28.3% of women versus men, respec-
tively) and depression (28.4% versus 21.2% of women ver-
sus men, respectively). The median age of the population
was 46 years (IQR: 35-55), with 89.5% of the population
being born in Spain. 81.4% of the population had uni-
versity level studies, corresponding to 82.7% and 77.9%
of women and men, respectively. 23.7% of the popula-
tion had received mental health treatment since the start
of the syndemic, 26.2% and 17.0% of women and men,
respectively. 12.4% of the population was not receiving
income via formal or self-employment or retirement pen-
sion at the time of the study. The full population descrip-
tive can be found in Table 1.

The settings in which the greatest proportion of our
study sample perceived the greatest risk were when occu-
pying closed public spaces (including using public trans-
portation) (56.6%) and while being out in public (57.7%).
The most frequently employed coping mechanisms
among our study sample were connecting with friends
and family (74.4%), performing physical activity (69.5%)
and watching movies and television (67.3%). More
women than men connected with friends and family to
cope (76.2% and 69.7% of women and men, respectively),
whereas more men than women used physical activity to
cope (67.7% and 74.5% of women and men, respectively).

Anxiety and depression by gender

The 18-30 age group reported the highest anxiety levels
in both women (aOR: 3.11, 95% CI: 1.57-6.17) and men
(aOR: 4.92, 95% CI: 1.90-12.74) (Table 2). The 31-50 age
group also reported significantly high anxiety levels in
both women (aOR: 2.50, 1.31-4.74) and men (aOR: 2.99,
1.26-7.10) For both genders, there is an inverse effect
gradient by age: the younger the age group, the higher the
reported anxiety and depression levels. Not being for-
mally employed was associated with higher depression
levels in men (aOR: 2.01, 1.01-3.99) (Table 3).

Greater perceived risk in occupying closed public
spaces (including using public transportation) was asso-
ciated with higher anxiety (aOR: 2.14, 1.09-4.22) and
depression (aOR: 3.29, 1.42-7.64) levels only in men,
whereas greater perceived risk in meeting up with friends
and family (aOR : 1.73, 1.12-2.67 and aOR g, egsion:

anxiety*

2.14, 1.30-3.52) and being out in public (QOR, ;e 2.98,

2.15-4.14 and aORepression’ 2.38, 1.70-3.34) were asso-
ciated with higher anxiety and depression levels only in
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Table 1 Mental health scale, sociodemographic characteristics, risk perception, and coping mechanisms of participants by binary

gender identity (cis-women and cis-men) (N=2,066)

Women Men Total p-value®
N=1,518 N=548 N=2,066
(73.5%) (26.5%)
Mental Health
GAD-7 (anxiety)
Normal/mild 980 (64.8%) 392 (71.7%) 1372 (66.6%) 0.004*
Moderate/severe 532 (35.2%) 155 (28.3%) 687 (33.4%)
PHQ-9 (depression)
Normal/Mild 1049 (71.6%) 419 (78.8%) 1468 (73.5%) 0.001*
Moderate/Severe 417 (28.4%) 113 (21.2%) 530 (26.5%)
Sociodemographic
Characteristics
Age
18-30 years 259 (17.1%) 100 (18.2%) 359 (17.4%) <0.001*
31-50 years 731 (48.2%) 208 (38.0%) 939 (45.5%)
51-64 years 449 (29.6%) 185 (33.8%) 634 (30.7%)
> =65 years 79 (5.2%) 55 (10.0%) 134 (6.5%)
Median (p25-p75) 45 (35-54) 48 (35-56) 46 (35-55) 0.009' ¥
Birthplace
Spain 1349 (88.9%) 500 (91.2%) 1849 (89.5%) 0.120
Other countries 169 (11.1%) 48 (8.8%) 217 (10.5%)
Education level
University 1255 (82.7%) 426 (77.9%) 1681 (81.4%) 0.011*
Secondary 239 (15.8%) 104 (19.0%) 343 (16.6%)
Primary 23 (1.5%) 17 (3.1%) 40 (1.9%)
Received mental health treatment since the start of the syndemic
No 1117 (73.8%) 455 (83.0%) 1572 (76.3%) <0.001*
Yes 396 (26.2%) 93 (17.0%) 489 (23.7%)
Current work status
Employed/retired/ 1328 (87.6%) 480 (87.8%) 1808 (87.6%) 0.926
self-employed
Unemployment/informal employment/ 188 (12.4%) 67 (12.2%) 255 (12.4%)
unemployed/
housekeeping/student
Risk Perception
Occupying closed public spaces and using public transportation
Not at all/a little 291 (19.3%) 114 (21.0%) 405 (19.8%) 0.679
Moderately 355 (23.6%) 128 (23.6%) 483 (23.6%)
Very much/ 858 (57.0%) 300 (55.4%) 1158 (56.6%)
considerably
Meeting with friends and family
Not at all/a little 446 (29.5%) 213 (39.1%) 659 (32.0%) <0.001*
Moderately 517 (34.2%) 149 (27.3%) 666 (32.4%)
Very much/ 550 (36.4%) 183 (33.6%) 733 (35.6%)
considerably
Being out in public
Not at all/a little 269 (17.7%) 106 (19.4%) 375 (18.2%) 0.664
Moderately 366 (24.1%) 132 (24.2%) 498 (24.2%)
Very much/ 881 (58.1%) 308 (56.4%) 1189 (57.7%)

considerably
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Table 1 (continued)
Women Men Total p-value®
N=1,518 N=548 N=2,066
(73.5%) (26.5%)
Coping Mechanisms
Connecting with friends & family
No 362 (23.8%) 166 (30.3%) 528 (25.6%) 0.003*
Yes 1156 (76.2%) 382 (69.7%) 1538 (74.4%)
Physical activity
No 490 (32.3%) 140 (25.5%) 630 (30.5%) 0.003*
Yes 1028 (67.7%) 408 (74.5%) 1436 (69.5%)
Yoga/meditation
No 1117 (73.6%) 493 (90.0%) 1610 (77.9%) <0.001*
Yes 401 (26.4%) 55 (10.0%) 456 (22.1%)
Watching movies/TV shows
No 502 (33.1%) 173 (31.6%) 675 (32.7%) 0.521
Yes 1016 (66.9%) 375 (68.4%) 1391 (67.3%)
Gaming
No 1213 (79.9%) 395 (72.1%) 1608 (77.8%) <0.001*
Yes 305 (20.1%) 153 (27.9%) 458 (22.2%)
Nature
No 839 (55.3%) 310 (56.6%) 1149 (55.6%) 0.600
Yes 679 (44.7%) 238 (43.4%) 917 (44.4%)
Reading
No 709 (46.7%) 262 (47.8%) 971 (47.0%) 0.657
Yes 809 (53.3%) 286 (52.2%) 1095 (53.0%)
Listening to music/dancing/singing
No 746 (49.1%) 255 (46.5%) 1001 (48.5%) 0.295
Yes 772 (50.9%) 293 (53.5%) 1065 (51.5%)

2 Except othewise noted, p-values derived from Chi-square test
" Mann-Whitney U test
" Indicates statistical significance, p <0.05

women. There were no coping mechanisms that were
associated with lower anxiety or depression levels for
men. Coping through connecting with friends and family
(2OR ity 055, 0.42-0.72 and aOR yopecsion: 0.62, 0.47—
0.83) and by performing physical activity (QOR, ey 0.67,
0.53-0.87 and aORepression: 059, 0.46-0.77) were asso-
ciated both with lower anxiety and depression levels in
women. Reading (aOR: 0.78, 0.62-0.99) and listening to
music, dancing, or singing (aOR: 0.75, 0.59-0.96) were
associated only with lower anxiety levels only in women.
However, watching movies and television were associ-
ated with higher anxiety levels in women (aOR: 1.32,
1.02-1.70).

Anxiety and depression by gender and education level

When stratifying additionally by education level in
women, we found that age gradient for anxiety and
depression levels was maintained especially in women
with university level studies (Tables 4 & 5). Current

employment status was not associated with anxiety or
depression levels in women of either education level.
Perceiving higher risk in meeting up with friends and
family was associated with higher anxiety levels (aOR:
1.82, 1.11-2.96) and depression (aOR: 1.91, 1.11-3.28)
in women with university level studies, whereas perceiv-
ing higher risk in being out in public was associated with
higher anxiety levels in women with university level stud-
ies (aOR: 2.75, 1.90-3.99) and women without university
level studies (aOR: 4.38, 2.05-9.34), but only with higher
depression levels in women with university level studies
(aOR: 2.69, 1.84—-3.94).

Coping by connecting with friends and family was
associated with lower anxiety and depression levels
both in women with university level studies (aOR,yjety:
0.57, 0.42-0.78 and aORgepreqsion: 0.71, 0.52-0.98)
as well as in women without university level studies
(aOR iery: 0.44, 0.23-0.85 and aORyepression: 0-37, 0.19—

anxiety*
0.72). Performing physical activity was associated with
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Table 2 Association between sociodemographic characteristics, risk perception, coping mechanisms, and anxiety (GAD-7)* among

cisgender women and men (N=2,041)

Women Men
(N=1,501) (N=540)
OR 95% Cl p-value OR 95% Cl p-value
Age
> =65 years 1.00 <0.001* 1.00 0.001*
51-64 years 1.59 0.83-3.06 0.163 1.71 0.72-4.06 0.225
31-50 years 2.50 1.31-4.74 0.005* 2.99 1.26-7.10 0.013*
18-30 years 31 1.57-6.17 0.001* 492 1.90-12.74 0.001*
Education
Primary/secondary level 1.00 1.00
University level 0.88 0.65-1.20 0429 1.15 0.70-1.88 0.588
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem-  1.24 0.88-1.77 0.221 1.77 0.94-3.32 0.075
ployed/
housekeeping/student
Risk perception
Occupying closed public spaces and public transportation
None/little 1.00 0.098 1.00 0.088
Moderately 091 0.61-1.35 0628 1.74 0.85-3.57 0.130
Very much/considerably 1.23 0.85-1.78 0.265 2.14 1.09-4.22 0.028*
Meeting with friends or family
None/little 1.00 <0.001* 1.00 0.011%
Moderately 0.86 0.53-1.39 0529 0.51 0.23-1.12 0.095
Very much/considerably 1.73 1.12-267 0.013* 1.18 0.57-242 0.661
Being out in public
None/little 1.00 <0.001* 1.00 0.022*
Moderately 1.66 1.25-2.19 <0.001* 1.95 1.17-3.26 0.010*
Very much/considerably 298 2.15-4.14 <0.001* 1.71 0.95-3.09 0.073
Coping mechanisms
Connecting with friends & family 0.55 042-0.72 <0.001* 0.73 046-1.15 0.175
Physical activity 0.67 0.53-0.87 0.002* 0.82 051-1.31 0.404
Yoga/meditation 1.01 0.77-133 0.929 048 0.22-1.06 0.069
Watching movies/TV 1.32 1.02-1.70 0.035*% 1.09 0.69-1.73 0.717
Gaming 085 0.63-1.15 0.299 0.73 045-1.19 0.205
Nature 0.99 0.78-1.27 0.961 0.72 047-1.11 0.141
Reading 0.78 0.62-0.99 0.043* 0.99 0.65-1.52 0.971
Listening to music/dancing/singing 0.75 0.59-0.96 0.021* 1.05 0.68-1.64 0.815

2 GAD-7: Generalized Anxiety Disorder 7 item

*The ORs presented were estimated using logistic regression models

" Indicates statistical significance, p <0.05

lower depression levels both in women with university
level studies (aOR: 0.63, 0.47-0.84) as well as in women
without university level studies (aOR: 0.48, 0.26—0.89),
though only with lower anxiety levels in women with
university level studies (aOR: 0.68, 0.51-0.89). Reading
(aOR: 0.73, 0.56-0.95) and listening to music, dancing,

or singing (aOR: 0.70, 0.54—0.92) were associated with
lower anxiety levels in women with university level
studies. Watching movies and television was associated
with higher anxiety levels in women with university
level studies (aOR: 1.34, 1.01-1.77). No additional cop-
ing mechanisms were associated with lower depression
levels in women of either education level.



Bennett et al. BMC Psychology ~ (2025) 13:598

Page 8 of 17

Table 3 Association between sociodemographic characteristics, risk perception, coping mechanisms, and depression (PHQ-9)?
among cisgender women and men (N=1,981)

Women Men
(N=1,455) (N=526)
OR 95% Cl p-value OR 95% ClI p-value
Age
> =65 years 1.00 0.004* 1.00 <0.001*
51-64 years 1.37 0.71-2.62 0.347 4.26 0.94-19.24 0.059
31-50 years 143 0.75-2.72 0.272 844 1.89-37.7 0.005*
18-30 years 244 1.24-4.83 0.010* 25.83 541-1232 <0.001*
Education
Primary/secondary level 1.00 1.00
University level 0.75 0.55-1.04 0.081 1.13 0.64-1.99 0677
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem-  1.40 0.97-2.01 0.074 2.01 1.01-3.99 0.047*
ployed/
housekeeping/student
Risk perception
Occupying closed public spaces and public transportation
None/little 1.00 0420 1.00 0.010*
Moderately 1.07 0.70-1.64 0.749 1.82 0.74-4.47 0.192
Very much/considerably 1.25 0.84-1.86 0.267 3.29 1.42-7.64 0.006*
Meeting with friends or family
None/little 1.00 0.005* 1.00 0.018*
Moderately 1.53 0.89-2.62 0.124 0.63 0.23-1.71 0.366
Very much/considerably 2.14 1.30-3.52 0.003* 1.62 0.65-4.02 0.302
Being out in public
None/little 1.00 <0.001* 1.00 0.082
Moderately 1.28 0.95-1.72 0.102 1.91 1.06-3.44 0.031*
Very much/considerably 238 1.70-3.34 <0.001* 1.54 0.78-3.03 0.210
Coping mechanisms
Connecting with friends & family 0.62 0.47-0.83 0.001* 0.66 0.39-1.12 0.121
Physical activity 0.59 0.46-0.77 <0.001* 0.73 043-1.25 0.258
Yoga/meditation 1.05 0.79-1.40 0.741 0.81 0.36-1.84 0615
Watching movies/TV 117 0.90-1.54 0.243 1.29 0.75-2.21 0.361
Gaming 0.99 0.73-1.36 0971 0.72 042-1.26 0.255
Nature 0.97 0.75-1.26 0.831 0.77 0.46-1.26 0.296
Reading 0.78 0.60-1.00 0.047* 0.80 0.49-1.31 0.368
Listening to music/dancing/singing 0.80 0.62-1.03 0.090 1.06 0.64-1.77 0.821

2 PHQ-9: Patient Health Questionnaire 9 item

*The ORs presented were estimated using logistic regression models

" Indicates statistical significance, p <0.05

When stratifying additionally by education level in
men, we found that the inverse effect age gradient for
both anxiety and depression was maintained in men
with university level studies (Tables 6 & 7). Current
employment status was not associated with anxiety or
depression levels in men of either education level. Per-
ceiving higher risk in occupying closed public spaces

and using public transportation was associated with
higher anxiety levels (aOR: 2.37, 1.06—5.26) and depres-
sion (aOR: 4.84, 1.68-13.92) in men with university
level studies, whereas perceiving higher risk in being
out in public was associated with higher anxiety levels
(aOR: 2.33, 1.15-4.71) only in men with university level
studies.
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Table 4 Association between sociodemographic characteristics, risk perception, coping mechanisms, and anxiety (GAD-7)* among

cis-women, stratified by education level (N=1,501)

University level studies

Secondary/primary level studies

(N=1,242) (N=259)
OR 95% Cl p-value OR 95% Cl p-value
Age
> =65 years 1.00 0.001* 1.00 0.033*
51-64 years 145 0.70-3.01 0322 1.99 045-8.75 0.364
31-50years 2.09 1.02-4.28 0.043* 4.38 1.00-19.13 0.050
18-30 years 3.00 141-6.38 0.004* 213 041-11.09 0.368
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem-  1.24 0.81-1.92 0.323 1.27 0.67-2.39 0.465
ployed/
housekeeper/student
Risk perception
Occupying closed public spaces and public transportation spaces and public transportation
None/little 1.00 0.252 1.00 0.259
Moderately 0.89 0.58-1.37 0.597 1.00 0.34-2.91 0.999
Very much/considerably 1.16 0.78-1.74 0463 1.70 0.66-4.40 0.274
Meeting up with friends or family
None/little 1.00 <0.001% 1.00 0.665
Moderately 0.86 0.51-1.48 0.594 091 0.26-3.16 0.881
Very much/considerably 1.82 1.11-2.96 0.017% 1.34 0.49-3.64 0.573
Being out in public
None/little 1.00 <0.001* 1.00 0.001*
Moderately 1.64 1.20-2.24 0.002* 1.84 0.95-3.57 0.072
Very much/considerably 2.75 1.90-3.99 <0.001* 4.38 2.05-9.34 <0.001*
Coping mechanisms
Connecting with friends & family 0.57 042-0.78 <0.001* 044 0.23-0.85 0.014*
Physical activity 0.68 0.51-0.89 0.006* 0.63 0.34-1.16 0137
Yoga/meditation 1.06 0.79-1.42 0.703 0.75 0.35-1.63 0470
Watching movies/TV 134 1.01-1.77 0.043* 1.20 0.63-2.26 0.578
Gaming 0.86 0.62-1.21 0.388 0.86 041-1.80 0.686
Nature 0.97 0.74-1.27 0.827 091 048-1.71 0.761
Reading 0.73 0.56-0.95 0.019* 0.90 0.49-1.65 0.738
Listening to music/dancing/singing 0.70 0.54-0.92 0.010* 1.35 0.70-2.61 0.373

2 GAD-7: Generalized Anxiety Disorder 7 item
*The ORs presented were estimated using logistic regression models
" Indicates statistical significance, p <0.05

Coping through connecting with friends and fam-
ily was associated with lower anxiety levels (aOR: 0.54,
0.32-0.92) and depression (aOR: 0.49, 0.27-0.91) only
in men with university level studies. Moreover, gaming
was associated only with lower depression levels only in
men with university level studies (aOR: 0.49, 0.25-0.96).
No other coping mechanisms were associated with anx-
iety or depression levels in men with university level
studies, and none of the studied coping mechanisms

were associated with lower anxiety or depression levels
in men without university level studies.

Discussion

Our study suggests that both risk perception and cop-
ing mechanisms during the COVID-19 syndemic vary
according to gender and education level. We observed a
gradient of higher anxiety and depression levels among
the youngest age groups, with the 18—-30 and 31-50 age
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Table 5 Association between sociodemographic characteristics, risk perception, coping mechanisms, and depression (PHQ-9)?

among cis-women, stratified by education level (N=1,455)
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University level studies

Secondary/primary level studies

(N=1,213) (N=242)
OR 95% Cl p-value OR 95% Cl p-value
Age
> =65 years 1.00 0.001* 1.00 0.487
51-64 years 149 0.70-3.16 0303 0.99 0.24-4.10 0.984
31-50 years 145 0.69-3.04 0.324 1.60 0.39-6.62 0516
18-30 years 287 1.32-6.24 0.008* 098 0.19-4.98 0.984
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem-  1.29 0.82-2.04 0.272 1.69 0.87-33 0.122
ployed/
housekeeper/student
Risk perception
Occupying closed public spaces and public transportation spaces and public transportation
None/little 1.00 0.384 1.00 0.927
Moderately 1.09 0.68-1.73 0.729 1.19 0.39-3.62 0.762
Very much/considerably 1.30 0.84-2.00 0.237 1.22 0.44-341 0.698
Meeting up with friends or family
None/little 1.00 0.029* 1.00 0.156
Moderately 135 0.76-2.42 0.309 345 0.80-14.83 0.097
Very much/considerably 1.91 1.11-3.28 0.020* 348 0.97-12.55 0.056
Being out in public
None/little 1.00 1.00 0.078
Moderately 1.08 0.77-1.52 0.654 218 1.08-4.37 0.029
Very much/considerably 2.69 1.84-3.94 <0.001* 1.87 0.85-4.12 0.122
Coping mechanisms
Connecting with friends & family 0.71 0.52-0.98 0.038* 037 0.19-0.72 0.004*
Physical activity 0.63 0.47-0.84 0.002* 048 0.26-0.89 0.020*
Yoga/meditation 1.06 0.78-1.45 0.690 1.01 046-2.24 0.980
Watching movies/TV 117 0.87-1.58 0.296 1.35 0.69-2.66 0.383
Gaming 093 0.66-1.32 0.689 1.62 0.75-3.52 0.222
Nature 0.99 0.75-1.32 0971 0.73 0.38-1.40 0.344
Reading 0.78 0.59-1.03 0.083 0.62 0.33-1.16 0.137
Listening to music/dancing/singing 0.81 0.61-1.07 0.144 0.92 046-1.87 0.828

2 PHQ-9: Patient Health Questionnaire 9 item
*The ORs presented were estimated using logistic regression models

" Indicates statistical significance, p <0.05

groups experiencing the worst mental health outcomes
in both women and men. This gradient was most pro-
nounced in individuals with university-level education,
indicating that both age and education level may influ-
ence mental health outcomes. Women generally per-
ceived more risk in collective spaces, such as meeting
with friends and family or being out in public, whereas
men perceived greater risk in settings that could
increase personal infection risk, such as closed public

spaces and public transportation. However, risk percep-
tion did not correlate with anxiety or depression levels
in men without university-level education. Connecting
with friends and family emerged as the most common
coping mechanism, and women reported more coping
strategies that reduced anxiety and depression than
men. Stratifying by education level, we found that both
women and men with university education reported
more coping mechanisms that alleviated anxiety and
depression compared to those without.
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Table 6 Association between sociodemographic characteristics, risk perception, coping mechanisms, and anxiety (GAD-7)* among

cis-men, stratified by education level (N=540)

University level studies

Secondary/primary level studies

(N=421) (N=119)
OR 95% Cl p-value OR 95% Cl p-value
Age
> =65 years 1.00 0.001* 1.00 0.369
51-64 years 228 0.78-6.64 0.130 0.56 0.10-3.15 0513
31-50 years 4.98 1.71-14.46 0.003* 0.68 0.12-3.86 0.661
18-30 years 734 2.31-23.29 0.001* 202 0.27-15.01 0493
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem-  1.74 0.79-3.85 0.168 2.07 0.68-6.28 0.199
ployed/
housekeeper/student
Risk perception
Occupying closed public spaces and public transportation spaces and public transportation
None/little 1.00 0.107 1.00 0.857
Moderately 192 0.83-4.43 0.125 1.59 0.31-8.24 0579
Very much/considerably 237 1.06-5.26 0.035* 1.37 0.31-6.03 0.675
Meeting up with friends or family
None/little 1.00 0.028* 1.00 0.224
Moderately 0.61 0.24-1.53 0.288 0.26 0.04-1.65 0.151
Very much/considerably 1.39 0.58-3.32 0457 0.84 0.18-3.88 0.822
Being out in public
None/little 1.00 0.023* 1.00 0.185
Moderately 1.85 1.02-3.37 0.043% 3.00 0.92-9.77 0.068
Very much/considerably 233 1.15-4.71 0.019* 1.60 043-5.88 0.480
Coping mechanisms
Connecting with friends & family 0.54 0.32-0.92 0.022% 1.64 0.51-5.30 0.405
Physical activity 0.87 0.50-1.50 0.620 0.56 0.18-1.69 0.301
Yoga/meditation 047 0.20-1.10 0.083 0.82 0.08-8.87 0.872
Watching movies/TV 1.36 0.79-2.35 0.267 047 0.15-1.49 0.197
Gaming 0.63 0.36-1.11 0.112 1.09 0.36-3.25 0.883
Nature 073 044-1.22 0.230 0.55 0.19-1.57 0.262
Reading 0.87 0.53-1.42 0572 193 0.71-5.27 0.198
Listening to music/dancing/singing 1.02 0.62-1.68 0.937 1.06 0.35-3.22 0.923

2 GAD-7: Generalized Anxiety Disorder 7 item

*The ORs presented were estimated using logistic regression models

" Indicates statistical significance, p <0.05

Our results reveal significant gender differences in cop-
ing strategies during the COVID-19 syndemic. Women
were more likely to cope by connecting with friends and
family, which was associated with reduced anxiety and
depression, regardless of education level. In contrast,
men more often engaged in physical activity as a coping
mechanism, also linked to lower anxiety and depression
levels. However, men reported fewer coping strategies
that effectively reduced mental health symptoms. This
gender divergence aligns with prior research on coping

during public health crises [10, 11]. These findings under-
score the importance of tailoring mental health interven-
tions to gender-specific coping strategies, particularly in
the context of social and physical approaches.

Our study found the highest anxiety and depression
levels were reported among young and middle-aged
adults, especially for individuals with university level
studies perhaps due to a larger sample size of individu-
als with university level studies. Regardless, this suggests
that having university level studies is not a protective
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Table 7 Association between sociodemographic characteristics, risk perception, coping mechanisms, and depression (PHQ-9)?

among cis-men, stratified by education level (N=526)

University level studies

Secondary/primary level studies

(N=410) (N=116)
OR 95% Cl p-value OR 95% Cl p-value
Age
> =65 years 1.00 <0.001* 1.00 0.011*
51-64 years 1049 1.32-8349 0.026* 045 0.03-7.07 0572
31-50 years 16.22 2.04-129.3 0.009* 335 0.26-43.26 0.355
18-30 years 5226 6.19-4414 <0.001* 8.88 0.54-144.93 0.125
Current work status
Employed/retired/self-employed 1.00 1.00
Unemployment/informal employment/unem- 2.15 0.90-5.11 0.083 3.80 0.83-17.44 0.086
ployed/
housekeeper/student
Risk perception
Occupying closed public spaces and public transportation spaces and public transportation
None/little 1.00 0.009* 1.00 0.970
Moderately 2.68 0.89-8.10 0.080 0.90 0.11-7.20 0.924
Very much/considerably 4.84 1.68-13.92 0.003* 0.81 0.14-4.68 0.812
Meeting up with friends or family
None/little 1.00 0.099 1.00 0.046*
Moderately 0.90 0.28-2.92 0.859 0.06 0.00-1.10 0.058
Very much/considerably 1.89 0.62-5.77 0.266 1.64 0.22-12.15 0.629
Being out in public
None/little 1.00 0.070 1.00 0.280
Moderately 217 1.12-4.22 0.022* 249 049-12.75 0275
Very much/considerably 141 0.62-3.19 0414 3.89 0.72-21.06 0.115
Coping mechanisms
Connecting with friends & family 049 0.27-0.91 0.023* 1.31 0.25-6.78 0.745
Physical activity 0.88 047-1.64 0.696 0.32 0.07-1.46 0.140
Yoga/meditation 0.83 0.34-2.02 0.676 1.95 0.11-3384 0.646
Watching movies/TV 1.46 0.78-2.73 0.238 0.40 0.08-1.93 0.255
Gaming 049 0.25-0.96 0.037* 317 0.79-12.63 0.102
Nature 0.63 0.36-1.13 0.125 1.18 0.29-4.85 0.819
Reading 0.80 0.45-1.41 0439 1.15 0.32-4.19 0.831
Listening to music/dancing/singing 0.88 0.50-1.58 0.678 303 0.63-14.57 0.166

2 PHQ-9: Patient Health Questionnaire 9 item

*The ORs presented were estimated using logistic regression models

" Indicates statistical significance, p <0.05

factor for worsened mental health, perhaps due to the
precarious labor market in Spain [38, 39]. Studies have
shown that merely having a job does not necessarily
protect against poor mental health outcomes, but that
the job must also have favorable and secure employ-
ment conditions [40, 41]. In recent decades, university
enrollment has increased in Spain, as has the frequency
of short-duration, temporary job contracts [38, 39]. As
a result, young adults with university level studies are
forced into jobs with precarious employment conditions

and low wages which do not necessarily ensure economic
stability or a satisfactory quality of life [39].

This job insecurity has occurred largely as the result of
the 2012 Spanish labor reform put into place by the con-
servative Spanish government at the time, which aimed
to improve corporate productivity and economic gains
at the expense of favorable and secure employment con-
ditions [42]. Our study found employment status to be
associated with depression levels in men, perhaps due to
the social expectations placed on men to be responsible
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for being financial providers [43]. The harmful effects of
inadequate employment conditions on mental health in
young adults may be exacerbated by the economic uncer-
tainty that has resulted from the COVID-19 syndemic, as
the current labor market in Spain is not apt to guarantee
economic security or quality of life for either women or
men and much less in times of social and economic crisis.

Our results are consistent with other studies that have
also reported worsened mental health outcomes among
the young and middle-aged adult populations during the
COVID-19 syndemic [3, 44, 45]. Furthermore, the gradi-
ent reflected in our results highlights the importance of
giving visibility to the mental health outcomes specifi-
cally of middle-aged adults, as the economic uncertainty
that has resulted from the COVID-19 syndemic has
negatively impacted the mental health of all adults of a
working age. The 31-50 age group includes the sandwich
generation, which may also experience the additional
financial stress of requiring a stable income in order to
maintain a family while also having to financially support
elderly parents, which could heighten the deterioration of
mental health in working adults of this age [46, 47]. It is
possible that there is an interaction between age and sex,
as this burden of care falls disproportionately on women
and caregivers who have consistently reported worsened
mental health outcomes throughout the course of the
pandemic due in part to the societal expectation placed
upon them to maintain economies of care [3, 5].

Our results show an association between higher anxi-
ety and depression levels and perceiving greater risk in
meeting up with friends and family in women with uni-
versity level studies. In men with university level studies,
however, we found an association between higher anxi-
ety and depression levels occupying closed public spaces
and using public transportation. However, these results
are consistent with psychological evidence on gendered
differences in the construction of the self [48]. Through
socialization processes inherent to western and patriar-
chal societies, men tend to construct and maintain an
independent self, whereas women tend to construct and
maintain an interdependent self in relation to others [48].
As a result, men may prioritize individual safety, leading
them to perceive greater risk in situations that are more
likely to affect their individual health and safety, as is
the case in occupying closed public spaces and utilizing
public transportation. Women, on the other hand, may
prioritize the safety and well-being of other individuals
in their community network when evaluating risk, thus
causing them to perceive greater risk in meeting up with
friends and family during the syndemic. Moreover, many
of the care tasks that women are expected to carry out,
such as childcare, eldercare, and household maintenance,
are not compatible with low risk social interactions in the
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context of COVID-19. Our findings signal an interest-
ing debate on the possible gendered differences between
being infected with COVID-19 and infecting others.

These associations between risk perceptions and anxi-
ety and depression levels were only found in women
and men with university level studies. These differences
in risk perception by education level may be explained
in part by differences in which groups are able to evalu-
ate risk and feasibly alter their daily activities, work, and
personal responsibilities [49]. In the case of the COVID-
19 syndemic, the dominant message from public health
authorities was to stay home and avoid contact with
others. However, low SES individuals are more likely to
be employed in essential, service or caregiving occupa-
tions which, by nature, are not compatible with staying
at home and social distancing, thus increasing the risk
of COVID-19 exposure [49]. As a result, social distanc-
ing and isolation are not accessible, financially feasible,
or available for everyone, potentially desensitizing those
who are not able to comply with the public health recom-
mendation to the risk of these activities.

Our results showed an association between higher
anxiety levels and perceiving greater risk in being out in
public in women both with and without university level
studies and in men only with university level studies.
Closures to bars, restaurants, and entertainment venues
caused there to be less people out in public at night [50],
which may lead to increased feelings of insecurity and
danger [51]. Women are already at disproportionate risk
of experiencing violence in public spaces [52] and, when
there are less people out, there is a diminished commu-
nal sense of safety [51]. This same association may also
be present in men with university level studies due to
differing constructions of masculinity by SES. Strength,
bravery, and aggression are the preferred socialized qual-
ities of hegemonic masculinity, which may be more pro-
nounced in men of a low SES who have fewer alternative
avenues for exhibiting power and status than do middle-
class or professional men [53]. Men of a low SES may
perceive lower risk in the closure of public spaces due to
these societal expectations, even in situations of stress or
danger. Therefore, the closure of public spaces may have a
differential effect on mental health by gender.

The most effective coping mechanism identified by
our study found to be associated with lower anxiety and
depression levels was coping through social connection
with friends and family. However, social connection as
a coping mechanism during the COVID-19 syndemic
leads to an interesting paradox, given that social meet-
ings have been targeted by public health authorities as
one of the top risk factors throughout the course of the
syndemic [54]. Other studies on coping and resilience
during the COVID-19 syndemic have also highlighted
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the importance of coping via social support and con-
nection [19-21], affirming that self-care and coping are
not just an individual act, but also a shared experience
and responsibility. It is therefore important to shift our
understanding of coping and self-care away from solely
the individual and to understand coping as being rooted
also in the public and social domains [55, 56].

In addition to being an important collective responsi-
bility, coping and self-care are also limited by the tools,
strategies, and resources that each individual has avail-
able to them [57]. Inequalities in the time and resources
which can be dedicated to personal and self-care activi-
ties has been defined as time poverty, and dispropor-
tionately impacts women, specifically women of a low
SES [58] and is reflected by the fact that our study found
more coping mechanisms that protect against anxiety
and depression in women and men with university level
studies. For example, performing physical activity, read-
ing, and listening to music, singing, or dancing were all
associated with lower anxiety levels only in women with
university level studies, but not in women without. More-
over, men with university level studies had more coping
mechanisms that protected against anxiety (connecting
with friends and family) and depression (connecting with
friends and family and gaming). Our explanation stems
from the social stress theory, which postulates that indi-
viduals of a low SES have higher exposure to stress, but
lack the resources to be able to identify and carry activi-
ties that can reduce stress levels [59]. In other words, in
addition to knowing what coping mechanisms to use to
feel better, people with a higher education level have the
economic resources and/or an employment situation that
allow them the time, flexibility, and energy to carry them
out.

Participation in online gaming is increasing in the past
decades and past studies have identified online gam-
ing as a way for people, especially men, to access social
support and meet their companionship and intellectual
needs [60, 61]. During lockdown when in-person social
interactions were limited, online gaming may have been
used to foster social connection, which we have already
discussed as an important protective factor against anxi-
ety and depression. On the other hand, our study found
watching movies and TV shows to be associated with
higher anxiety levels in women with university level stud-
ies. Watching movies and TV is an avoidance coping
mechanism, which has been shown by other studies to
increase stress and anxiety in the long-term [14]. Not all
coping mechanisms can be considered equally produc-
tive or have the same beneficial effect on psychological
stress and, moreover, not all populations have the same
access whether social, economic, or material to carry out
all coping mechanisms. Interestingly, our study found
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no coping mechanisms to be associated with lower anxi-
ety or depression levels in men without university level
studies. We hypothesize that this may be related to class-
constructed masculinity which, as discussed above, may
create differences by SES in the socially-acceptable ways
in which men can cope [53].

Our findings shed light on how gender and education
intersect to shape mental health outcomes and coping
strategies during the COVID-19 syndemic, revealing the
deep inequities in how different groups are impacted.
Women, particularly those with university education,
turn to social support as a coping mechanism, while men
favor physical activity, highlighting the need for mental
health strategies that address the differing ways these
groups manage stress. The link between higher education
and worsened mental health, often tied to job insecurity
and precarious labor conditions, underscores the urgent
need for policies that challenge current economic sys-
tems that drive economic hardship and exploitation [62].
Due to the individualistic nature of these systems, future
policies should focus on fostering community care and
community-based support networks and dismantling
barriers to resources, ensuring that everyone has equita-
ble access to real and effective support networks and cop-
ing mechanisms [63, 64]. Addressing these inequalities is
essential to building a more just, cohesive, and solidaris-
tic society that can better withstand future public health
and social crises [65].

Limitations
Our study has several limitations that warrant discus-
sion. Firstly, our sampling approach introduces potential
biases. The reliance on self-reported data may be subject
to social desirability and recall bias. Furtherm ore, our
recruitment strategy, which utilized snowball sampling
and word-of-mouth methods, coupled with the survey’s
availability only in Spanish, resulted in a sample that
predominantly comprised professional, working indi-
viduals with access to computers and the internet. This
approach likely excluded individuals with lower levels of
education, those in rural areas, or non-Spanish-speaking
populations, such as migrants and refugees. The digi-
tal divide, specifically, disparities in access to the inter-
net and digital devices, impacted our sample, leading
to the underrepresentation of populations facing digital
access challenges. Consequently, our findings may not
fully reflect the perspectives of individuals who experi-
ence barriers to technology and information access. Pub-
lic health research benefits from the inclusion of diverse
identities and populations, as their unique perspectives
can provide invaluable insights into health inequities.
Secondly, the cross-sectional design of our study
limits its ability to establish causality or capture the
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dynamic, long-term effects of the COVID-19 syndemic.
Additionally, the constrained recruitment window
restricts the generalizability of our findings to other
time periods or contexts. Although we recognize that
evolving political and social contexts can influence
individual perceptions, our data offer valuable insights
for understanding health and social crises more
broadly. However, caution is advised when interpret-
ing the results, as they may not fully represent trends or
changes in mental health over time.

Thirdly, our use of educational attainment as a proxy
for socioeconomic status (SES) comes with notable lim-
itations. Although educational level is a widely accepted
indicator of SES, it does not capture other critical
dimensions, such as income disparities, underemploy-
ment, or wage gaps, all of which significantly impact
mental health, particularly among women. In this
study, we dichotomized educational level into "univer-
sity” versus "non-university" education due to the over-
representation of participants with university degrees.
Further subdividing the non-university group would
have resulted in categories with insufficient statistical
power, potentially compromising the reliability of our
analyses. While necessary for ensuring robust statisti-
cal comparisons, this dichotomization likely resulted in
some loss of information and limited our ability to fully
explore the nuanced relationship between education
and mental health outcomes.

Similarly, we acknowledge the limitations of dichoto-
mizing mental health outcomes (anxiety and depres-
sion) into "moderate/severe" versus all other levels. This
categorization aligns with established clinical thresh-
olds, enhancing the interpretability and practical rel-
evance of our findings for public health interventions.
However, it simplifies the continuum of mental health
symptoms, potentially overlooking subtle variations. A
continuous analysis might have provided a more granu-
lar understanding of mental health dynamics.

We recognize the trade-offs inherent in dichotomiza-
tion, including the loss of statistical power and nuanced
information. These concerns are particularly relevant
in studies focused on dose—response modeling or indi-
vidual-level variability. However, our study’s objective
was to identify clinically and public health-relevant
subgroups, such as individuals experiencing moderate
to severe mental health symptoms, to inform action-
able interventions. As Iacobucci et al. (2015) and others
have suggested, dichotomization can be a valid meth-
odological choice when the research focus is on group-
level distinctions rather than fine-grained individual
differences. This approach was especially appropriate
given the time-sensitive context of the COVID-19 syn-
demic, where the need for practical and interpretable
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findings outweighed the potential benefits of greater
statistical precision.

Conclusions

Our findings highlight how differences in gender identity
and education level may influence risk perception and
coping during the COVID-19 syndemic. Many of these
differences in mental health outcomes across these axes
of inequity were already present before the syndemic,
though the syndemic has served to further reinforce
them. Our study adds to the growing body of evidence
that shifts the emphasis from self-care to the importance
of community care, as individual circumstances do not
always provide equal, optimal, or realistic opportunity for
everyone to meet their needs. When individuals have the
support, resources, and means to meet their needs, men-
tal health outcomes improve as the toll of carrying out
care and other everyday tasks is lessened. Policy makers
must open spaces for citizen dialogue and take into the
diverse needs of the population in order to work to solve
disparities by gender and SES in the mental health crisis
brought on by the COVID-19 syndemic. It is important
to understand this association in as much detail as possi-
ble in order to design and implement future public health
measures and interventions along these axes of social
oppression, especially in the case of future syndemics,
public health crises, or other public health and social
disasters.
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