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Abstract

Background

The Covid-19 pandemic has had a substantial population mental health impact, with evi-
dence indicating that mental health has deteriorated in particular for women. This gender dif-
ference could be explained by the distinct experiences of women during the pandemic,
including the burden of unpaid domestic labour, changes in economic activity, and experi-
ences of loneliness. This study investigates potential mediators in the relationship between
gender and mental health during the first wave of the Covid-19 pandemic in the UK.

Methods

We used data from 9,351 participants of Understanding Society, a longitudinal household
survey from the UK. We conducted a mediation analysis using structural equation modelling
to estimate the role of four mediators, measured during the first lockdown in April 2020, in
the relationship between gender and mental health in May and July 2020. Mental health was
measured with the 12-item General Health Questionnaire (GHQ-12). Standardized coeffi-
cients for each path were obtained, as well as indirect effects for the role of employment dis-
ruption, hours spent on housework, hours spent on childcare, and loneliness.

Results

In a model controlling for age, household income and pre-pandemic mental health, we
found that gender was associated with all four mediators, but only loneliness was associated
with mental health at both time points. The indirect effects showed strong evidence of partial
mediation through loneliness for the relationship between gender and mental health prob-
lems; loneliness accounted for 83.9% of the total effect in May, and 76.1% in July. No evi-
dence of mediation was found for housework, childcare, or employment disruption.

Conclusion

The results suggest that the worse mental health found among women during the initial
period of the Covid-19 pandemic is partly explained by women reporting more experiences
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of loneliness. Understanding this mechanism is important for prioritising interventions to
address gender-based inequities that have been exacerbated by the pandemic.

Introduction

Covid-19 and the associated public health response have had significant social, economic and
health impacts [1]. The initial public health policy response in the UK included a nation-wide
lockdown, which involved restrictions on social contact, limits to economic activity, and
school closures. This lockdown was implemented from March 23 until May 11, 2020, when
some restrictions were relaxed; further restrictions were lifted in early July [2]. Substantial eco-
nomic and social disruption occurred because of these measures [3,4] that may have implica-
tions for mental health.

Evidence has emerged demonstrating that mental health deteriorated substantially in the
UK during the pandemic compared to pre-pandemic levels [5-10]. Prior to the Covid-19 pan-
demic, gender disparities in mental health and wellbeing were known to exist, with women
exhibiting greater risk of common mental disorders, including depression and anxiety, than
men [11]. This disparity has widened during the pandemic, with women experiencing a higher
average increase in mental distress [7,12]. One study showed that women’s mental health
scores had deteriorated twice as much as had men’s between the 2017-19 baseline and April
2020 [13].

There are several possible explanations for the observed gender differences in mental health
during the initial Covid-19 lockdown, including unequal division of domestic labour, differen-
tial impact of economic disruption, and different experiences of loneliness. Understanding the
relative importance of these pathways is important to prioritising intervention to address gen-
der-based inequities.

First, the gender difference can be explained by the burden of unpaid domestic labour. Evi-
dence indicates that gender divisions of household labour existed prior to the pandemic [14].
Among opposite-gender couples in the UK, women take on 60% more unpaid domestic work,
including housework and childcare [15]. This burden of unpaid work has been associated with
greater psychological distress [16]. The higher level of psychological distress may be driven by
role overload, where an individual takes on multiple roles, such as household manager, primary
caregiver, cook, and cleaner in addition to paid employment outside the home, which can
deplete a person’s limited energy capacity [16]. These gender inequalities have been shown to
persist during the first Covid-19 lockdown: in opposite-gender households, women spent more
time on household responsibilities, even among couples where both adults are engaged in paid
work [17]. Such women reported higher levels of psychological distress for every one-hour
increase in hours per week of housework and childcare during the first lockdown period [18].

The large-scale economic disruption caused by the pandemic may have had unequal gender
impacts. Women were one-third more likely than men to work in sectors that were impacted
by stay-at-home lockdown measures, including hospitality and retail [19], and were also more
likely to quit, lose their job or be furloughed during the pandemic [17,20,21]. This disruption
to the economic activity of many women in the UK during the initial lockdown may have led
to worse mental health. A large body of evidence shows that unemployment carries an
increased risk of poor mental health [22]. In the context of the Covid-19 pandemic, one UK
study found that adults who became unemployed, were made redundant, or whose work
hours were reduced during the first lockdown were over two times more likely to develop a

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023

2/14


https://doi.org/10.1371/journal.pone.0283514
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=6614
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=6614
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8644
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8644
https://sphr.nihr.ac.uk/category/research/public-mental-health/
https://sphr.nihr.ac.uk/category/research/public-mental-health/
https://sphr.nihr.ac.uk/category/research/public-mental-health/
https://www.uclhospitals.brc.nihr.ac.uk/our-research
https://www.uclhospitals.brc.nihr.ac.uk/our-research
https://jp-demographic.eu/
https://jp-demographic.eu/

PLOS ONE

The gender dimension of mental health during the Covid-19 pandemic: A path analysis

common mental disorder by July 2020, compared to self-employed adults whose business
were not affected by the pandemic [9].

Finally, experiences of loneliness increased during the pandemic [23]. Loneliness reflects
perceived social isolation, a subjective experience of a discrepancy between actual and desired
social engagement [24,25]. In the UK, women were among those who were most at risk of
loneliness during the first lockdown [26]. There is a strong evidence base for the association
between loneliness and mental health problems [27,28]; evidence suggests that experiencing
loneliness can increase the risk of the onset of depression [29].

The persistence of these changes is unknown: some UK evidence suggests overall distress,
and the gender disparity therein, may have diminished in the months following the initial
lockdown period [30,31], whereas literature reviews from other quarantines suggest potentially
long-lasting negative psychological effects [32,33]. Specifically, the hypothesised pathways may
be of different relative importance to mental health in the long-term compared to the short-
term. For example, schools in England reopened on June 1, 2020, which may have led to a
reduced role for the burden of childcare in the relationship between gender and mental health.
Similarly, reductions in social contact had mostly ended by July 2020, potentially lessening the
impact of loneliness. In contrast, the furlough scheme and the shutdown of certain sectors per-
sisted for many months into the pandemic, suggesting that employment disruption may play a
more important role in the long term.

This study aims to identify potential mediators in the relationship between gender and
mental health during the first wave of the Covid-19 pandemic in the UK. We hypothesised
that loneliness during the initial lockdown period would be the most important pathway for
short-term mental health outcomes, while employment disruption may account for larger pro-
portion of the gender difference in mental health outcome in the longer-term. We also
hypothesised that while housework and childcare would not be as important as loneliness,
they would play an approximately equal role across both time points.

Methods
Data

We used data from Understanding Society, the United Kingdom Household Longitudinal Sur-
vey (UKHLS). UKHLS is a nationally representative prospective panel survey that collects
information annually on the health, wellbeing and socioeconomic situation of individuals and
households in England, Scotland, Wales, and Northern Ireland [34]. All adult respondents to
Waves 8 (2016-2018) or 9 (2017-2019) of the full survey were invited to participate in monthly
Covid-19 surveys from April 2020 onwards; this initial wave had a 42% response rate [35].
After the July wave, those from the full UKHLS survey that were eligible for participation in
the Covid-19 survey continued to be eligible in subsequent waves, irrespective of their partici-
pation in previous Covid-19 study waves. Baseline pre-pandemic information for our study
was taken from interviews for the full UKHLS survey conducted during the 2019 calendar
year, which come from a combination of Waves 10 (2018-2020) and 11 (2019-2021). Follow-
up data was taken from the first four waves of the UKHLS Covid-19 study (April-July 2020)
which cover the first period of lockdown in the UK.

No consent was obtained for this study, as it involved the secondary use of existing data, for
which consent was already obtained by the Understanding Society research team. Data collec-
tion for the Understanding Society survey was approved by the University of Essex Ethics
Committee, and oral consent was obtained at each wave [36].
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Participants

We developed a cohort of UKHLS participants who were full or partial respondents in the
2019 calendar year, and in April, May and July of the Covid-19 study waves, with at least one
wave of complete mental health data. Of the 17,761 UKHLS participants that gave a response
to the April Covid-19 study wave, 6,222 were excluded as they did not provide a response in
2019 or in the May and July Covid-19 waves. We excluded 1,348 participants that had a longi-
tudinal weight of zero in Wave 9 of UKHLS and 479 who did not respond in both May and
July Covid-19 waves. We further excluded those who did not provide GHQ-12 data at any of
the included waves (n = 4), as well as 14 participants with no data on ethnicity or country, leav-
ing a final analysis sample of 9,694.

Measures

The main outcome for our study was the 12-item General Health Questionnaire (GHQ-12)
[37], taken from May and July of the Covid-19 study. Respondents score between 0 and 4 on
each item, producing a continuous Likert score between 0 and 36, where 0 indicates no mental
health problems and 36 indicates high mental health problems.

The main exposure was gender. There is no gender information collected in UKHLS, there-
fore sex was used as a proxy. Sex is a binary variable with the values Male or Female and was
measured in 2019.

We evaluated four potential mediators in the relationship between gender and mental
health, all of which were measured at the April Covid-19 wave. Employment disruption was
measured using a binary variable of whether participants had experienced a reduction in their
working hours since January/February 2020. The burden of childcare and housework was
measured with continuous variables that measured the number of hours spent per week on
childcare and housework, respectively. The top 1% of respondents (reporting >90 weekly
childcare hours) and the top 5% of housework (reporting >49 hours weekly on housework)
were treated as erroneous and were recoded as missing. Finally, loneliness was measured with
an ordinal variable that recorded the frequency of feelings of loneliness. Participants were
asked “In the last 4 weeks, how often did you feel lonely?” with three response levels: ‘hardly
ever or never’, ‘some of the time’, and ‘often’. This measure of loneliness is taken from the
Government Statistical Service harmonised principle of loneliness.

Covariates included age in 2019 (as a continuous variable), equivalised household income
quintiles at Wave 10 (2018-2020) and GHQ score in 2019.

Statistical analysis

Preliminary analysis. The sample was described in terms of the analysis variables. The
difference in means between men and women were evaluated with unpaired t-tests (continu-
ous variables), and the chi-square test was used for categorical variables.

We estimated the direct effect between gender and mental health problems in both May
and July using unadjusted and adjusted linear regression models. We also examined the associ-
ation between gender, the four mediators, and mental health problems in separate regression
models at each time point.

Path model for mediation. We conducted a path analysis for the relationship between
gender and mental health using structural equation modelling, testing the hypothesised causal
pathway (Fig 1).

In this model, all variables are endogenous except for household income, age, and pre-pan-
demic mental health. We used Weighted least square mean and variance adjusted (WLSMV)
estimation to account for the presence of categorical mediators. WLSMYV uses linear regression
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Fig 1. Hypothesised model for the relationship between gender and mental health during the Covid-19 pandemic.
https://doi.org/10.1371/journal.pone.0283514.9001

to estimate the relationship between an independent variable and a continuous dependent var-
iable (including mediators), and probit regression to estimate the relationship between an
independent variable and a categorical dependent variable. Therefore, in this model, the latent
response variables underlying the observed categorical variables are considered in the estima-
tion, instead of the observed variables.

The coefficients for each relationship in the path diagram were obtained, as well as the
indirect effects of the relationship between gender and mental health through each mediator
pathway. We evaluated mediation as the proportion of the total effect mediated by each
indirect effect. Indirect effects were calculated using the product of coefficients method.
Coefficients were standardized to allow for comparison. We produced bootstrapped stan-
dard errors with 5000 draws to account for the non-normality of the distribution of indirect
effects. We evaluated model fitness using the following fit indices: Root Mean Square Error
of Approximation (RMSEA; good fit <0.06 and adequate fit <0.08), Comparative fit index
(CFI; good fit >0.95 and adequate fit >0.9), and Tucker-Lewis index (TLI; good fit >0.95
and adequate fit >0.9) [38].

Survey design and probability weights. Due to the complex survey design of UKHLS, all
stages of the analysis took into account stratification and the primary sampling unit. Further-
more, probability weights were included in the analysis to account for sampling probability
and bias due to nonresponse. We used customised weights, following the procedure described
in Benzeval et al. [39]. Specifically, the weights were designed to account for response to the
UKHLS waves of interest for this project. Weight production was contingent on being a
respondent to Wave 9 of the UKHLS main survey, a respondent in 2019, and a respondent to
the April 2020 Covid-19 wave. Additionally, weights were restricted to those responding in
each of the two outcome waves, resulting in two weights being produced: one for the model
using mental health score in May, and one for the model using July mental health score.
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Missing data. WLSMYV uses pair-wise deletion [40]; thus, we excluded participants who
had missing data on exogenous variables: age, household income, and pre-pandemic mental
health.

Data management took place in Stata 17. The path analysis was estimated with MPlus 8.

Results
Sample

Following exclusions, our analytic sample was 9,351, including those who had participated in
2019 and the Covid-19 waves (April and May/June) and had complete data on exogenous
variables.

The distribution of sample characteristics can be found in Table 1. The final sample was
made up of slightly more men than women (58.2% vs 41.8%), with a total mean age of approxi-
mately 55. The mean mental health problems score for the total sample was at its lowest pre-
pandemic, and at its highest in May 2020, with the mean score exceeding the cut-off that is
consistent with a diagnosis of a common mental disorder. Across all three time points, women
had a higher mean mental health problems score than men, with the greatest difference seen in
May (12.7 vs 11.04). Compared to men, a greater proportion of women reported feeling lonely
some of the time (31.5% vs 20.5%) or often (7.9% vs 4.1%), and women on average spent more
time on childcare (4.5h/day vs 2.3h/day) and housework (14.5h/day vs 9.6h/day).

Missingness

The proportion of missing data for each variable can be found in S1 Table. Of the variables with
missing data, there was a low level of missingness (under 3% for each variable). Hours of house-
work had the greatest proportion of missing data. In the case of this study, 3.5% (n = 343) of the
sample has missing data on the exogenous variables, age, household income, and pre-pandemic

Table 1. Descriptive characteristics.

Variable Women (n = 5,439) Men (n = 3,912) Group Differences
Age-mean (SD) 53.3 (15.5) 56.6 (15.2) £(9349) = 10.23*
GHQ (Pre-pandemic)-mean (SD) 11.6 (5.5) 10.3 (4.9) t(9349) = -11.27*
GHQ (May)-mean (SD) 12.7 (5.9) 11.04 (5.3) £(9274) = -14.08*
GHQ (July)-mean (SD) 11.9 (5.6) 10.7 (5.1) #(9227) = -11.24*
Loneliness-n (%) 2(2) = 227.08*
Hardly ever or never 3,290 (60.6) 2,941 (75.3)
Some of the time 1,711 (31.5) 802 (20.5)
Often 430 (7.9) 161 (4.1)
Hours of childcare-mean (SD) 4.5(13.4) 2.3(8.8) t(9211) = -7.86*
Hours of housework-mean (SD) 14.5 (8.8) 9.6 (7.6) t(9084) = -27.6*
Employment Disrupted-n (%) 1,210 (22.3) 844 (21.7) (1) =0.57
Household Income Quintiles-mean (SD)
Very High 4,039.7 (1700.6) 4,080 (1686.9) #(1873) = 0.52
High 2,474.8 (200.2) 2,483.8 (196.6) t(1870) = 0.97
Middle 1,924.9 (137.6) 1,926.2 (135.5) 1(1870) = 0.21
Low 1,489.9 (119.6) 1,493.9 (121.2) #(1871) = 0.69
Very Low 925.4 (306.2) 903.6 (327.4) t(1857) = -1.45
*pr (|T] > |t|) <0.001 *p<0.001.
https://doi.org/10.1371/journal.pone.0283514.t001
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0.37 (0.019)**

mental health problems score. The estimates produced by WLSMV can be biased in the pres-
ence of data that may be missing at random with respect to both covariate variables and
observed dependent variables (MAR). However, this bias was assumed to be negligible with the
low level of missing data present in the sample. Moreover, no significant differences were found
between the characteristics of those included in the analysis and those that were dropped. The
comparison between included and excluded cases can be found in S2 Table.

Preliminary analysis

The results of the regression models testing the direct effect between gender and GHQ in May
and July can be found in S3 Table. After controlling for age, household income and 2019
GHQ, we found evidence of a direct relationship between gender and GHQ in both May and

July.

For the preliminary analysis, only cases with complete data on sex, age, household income,
and all three GHQ time points were included. Therefore, in the linear regression model, a fur-
ther 1.9% (n = 181) of the sample was dropped.

Path analysis

Fig 2 displays the path diagram for the hypothesised mediation model for gender and mental
health in May (a) and July (b), with standardised coefficients and bootstrap standard errors for

Housework
(April)

Childcare
(April)

0.19 (0.018)**

Gender

0.012 (0.022)

0.006 (0.014)

0.018 (0.015)

0.37 (0.018)**

Housework
(April)

Childcare
(April)

0.19 (0.018)**

a) May

0.13 (0.022)**

0.069 (0.025)*

Mental
health
problems
(May)

Gender

0.012 (0.022)

0.024 (0.02)

0.013 (0.02)

Employment
disruption
(April)

Loneliness
(April)

0.36 (0.019)**

0.13 (0.022)**

b) July

0.08 (0.025)**

Mental
health
problems
(July)

0.037 (0.21)

Employment
disruption
(April)

Loneliness
(April)

0.27 (0.017)**

Fig 2. Path analysis for the relationship between gender and mental health in May 2020 (Model 1) and June 2020 (Model 2). Adjusted for age, household
income quintile, pre-pandemic mental health score *p<0.05 **p<0.001.

https://doi.org/10.1371/journal.pone.0283514.g002
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each path. For both models, the value of RMSEA met the criteria for good fit and the CFI indi-
cated adequate fit, however the TLI value was under the threshold for adequate fit. The values
for each fit indices can be found in S4 Table.

Path estimates

Out of the four mediators, gender most strongly predicted housework in both models, with
women being more likely to spend longer on housework (Fig 2). Gender also predicted the
remaining mediators, with the effect size for the relationship between gender and employment
disruption increasing slightly in July. No evidence of a direct effect of gender on mental health
was found in the full path models.

Loneliness, measured in April, was strongly associated with mental health problems in May
and June (Fig 2). Higher loneliness scores in April 2020 were associated with more mental
health problems in May and June. The evidence did not support an association between the
remaining mediators and mental health in May or July.

Mediation

When exploring the indirect effects (Table 2), we found evidence that the relationship between
gender and mental health problems was partially mediated through loneliness. In the first
model, loneliness accounted for loneliness accounted for 83.9% of the total effect, and 76.1% of
the association between gender and mental health problems was mediated through loneliness
in the second model. No evidence of mediation was found for housework, childcare, or
employment disruption.

Discussion

In this nationally representative panel survey, loneliness mediated the relationship between
gender and mental health problems during the first wave of the Covid-19 pandemic.

After controlling for pre-pandemic mental health, we showed that the worse mental health
reported by women in the initial period of Covid-19 was partially explained by experiences of
loneliness. Experiences of loneliness, measured in April, had a strong impact on mental health
in May, and continued to have an impact on mental health problems in June, but to a lesser
extent, suggesting that the mental health impact of loneliness has a persistent impact on the
mental health of women. We found no mediating role for housework, childcare, or

Table 2. Standardised indirect effects with bootstrapped standard errors.

May Standardised coefficient S.E. 95% CI P-value

Total effect 0.056 0.11 0.034, 0.078 <0.001
Loneliness 0.047 0.008 0.032, 0.063 <0.001
Housework 0.007 0.006 -0.004, 0.018 0.25
Childcare 0.001 0.003 -0.004, 0.007 0.69
Employment disruption 0.001 0.002 -0.002, 0.004 0.55
July Standardised coefficient S.E. 95% CI P-value

Total effect 0.046 0.011 0.025, 0.068 <0.001
Loneliness 0.035 0.007 0.023, 0.049 <0.001
Housework 0.009 0.008 -0.005, 0.023 0.24
Childcare -0.001 0.003 -0.006, 0.005 0.78
Employment disruption 0.003 0.002 0.000, 0.007 0.12

https://doi.org/10.1371/journal.pone.0283514.t002
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employment disruption. We also did not find evidence of a direct effect between gender and
mental health problems once all the mediators were taken into account.

The literature on loneliness and mental health among women is consistent with our find-
ings. Prior to the Covid-19 pandemic, evidence of the relationship between gender and loneli-
ness varied with other individual characteristics such as age, with a recent meta-analysis
finding no significant gender difference in loneliness across the lifespan [41]. However, results
from the pandemic reveal a larger prevalence of loneliness among women [42,43], in particular
young women [44,45]. Longitudinal studies found a growing gender gap when measuring
loneliness over time before and during the pandemic [26,46,47].

A large body of evidence shows that loneliness is associated with worse mental health,
including depression [29,48-50]. While overall mental health has been shown to have
improved by July 2020 [9,51,52], we found that loneliness in April 2020 continued to explain
the gender gap in July 2020. Loneliness has been shown to have both short- and long-term
effects on physical and mental health, which may explain this finding [53]. Loneliness can
impact mental health by triggering hypervigilance for social threat, leading lonely people to
perceive the social world as a threatening and negative place; thus, loneliness subsequently
leads to feelings of hostility, stress and other persistent emotional states that present risk fac-
tors for poor mental health [24]. Women may be more vulnerable to the effects of loneliness
on mental health: one study found that only objective social isolation, measured by frequency
of social contacts, predicted depressive symptoms at follow-up among men, whereas both
loneliness and social isolation predicted symptoms among women [54]. However, it is impor-
tant to recognise that loneliness may be underestimated in men, who may be less likely to label
themselves as lonely due to gender expectations [55-57].

Women in were more likely to be put on long-term furlough [58], giving them more time
for housework and childcare, which may explain the absence of a mediating role for house-
work and childcare. Gender ideology may also explain this finding, as the impact of household
labour on mental health may be different depending on whether women endorse traditional
gender roles [59]; while women may spend more time on housework, they do not necessarily
perceive this inequality as unfair [60], and therefore might not experience worse mental health.
Regarding childcare, this analysis is based on a sample of adults of various household composi-
tions, many of which do not include any children. Moreover, evidence for a mental health
impact of childcare during the Covid-19 pandemic has been primarily found in lone parents
[19]. Future research is needed to elucidate the potential mediator relationships for subgroups
of lone parents and different gender ideologies.

No mediating role was found for employment disruption, which may be explained by the
choice of measure. We measured employment disruption by a decrease in work hours since
the start of the pandemic; individuals could report a decrease for a variety of reasons, including
being furloughed, laid off, or having hours cut by an employer, and these reasons may present
distinct relationships with gender and mental health. For example, while women were more
likely to be working in sectors where the furlough scheme was heavily used [59], furlough may
not have as severe a mental health impact compared to job loss [61]. However, women who
had been on the furlough scheme were more likely to report perceived job insecurity [58]; evi-
dence indicates that perceived job insecurity poses a comparable, and in some cases more
severe, threat to mental health and wellbeing, compared to objective employment disruptions
[62-65]. Therefore, the hypothesised causal model may be better specified using job
insecurity.

To our knowledge, this study is the first to conduct a full mediation analysis to test the
hypothesised causal relationship between gender and mental health in the Covid-19 context.
The study benefits from the use of a large longitudinal sample representative of the UK
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population, which allowed us to compare mental health before and during the pandemic. Fur-
thermore, as the hypothesised pathway was tested using the outcome at two different time
points, the results provide evidence of how experiences in April 2020 impacted the relationship
between gender and mental health in May 2020, and how this impact persisted in July 2020
when lockdown measures were removed. Finally, the potential causal implications of the results
are strengthened by a temporal separation between the exposure, mediators, and outcome.

Our study was limited by the use of sex as a proxy for gender, two related but distinct con-
cepts. This study is concerned with the complex social phenomenon of gender as it is investi-
gating differing behaviours, activities, and experiences between men and women, rather than
differences in biological characteristics [66]. Unfortunately, no gender measure was available
for UKHLS. Furthermore, loneliness has been shown to present a bidirectional relationship
with mental health [67]. However, as included GHQ at baseline in our model, we adjusted for
pre-existing mental health problems. Furthermore, GHQ was measured at a later time point
than loneliness, ensuring temporal separation between these two variables to establish a direc-
tional relationship.

Finally, this study had a relatively short follow-up time. While we examined two time points
for follow-up that represented different contexts as public health measures changed, they were
only two months apart, and both close to the beginning of the Covid-19 pandemic. Evidence
has emerged showing that rates of poor mental health fluctuated at different periods in the
ongoing pandemic, and the gender gap correspondingly persisted [51,68]. Future research is
needed to examine if the same mediating relationships persist at later time points.

In conclusion, results suggest that the worse mental health found among women during the
initial period of the Covid-19 pandemic is partly explained by women reporting more experi-
ences of loneliness. Understanding this mechanism is important for prioritising interventions
to address gender-based inequities that have been exacerbated by the pandemic.

Supporting information

S1 Table. Missing data on analysis variables.
(DOCX)

$2 Table. Distribution of sample characteristics among complete cases and cases with
missingness on exogenous variables.
(DOCX)

§3 Table. Linear regression model results for the relationship between gender and GHQ in
May and July.
(DOCX)

$4 Table. Fit indices for the mediation models for gender and mental health in May and
July.
(DOCX)

Acknowledgments

Thank you to Dr. Jamie C. Moore at the Institute for Social and Economic Research, Univer-
sity of Essex, for his help with the weight customisation.

Author Contributions

Conceptualization: Kate Dotsikas, Anne McMunn, David Osborn, Kate Walters, Jennifer
Dykxhoorn.

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023 10/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283514.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283514.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283514.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0283514.s004
https://doi.org/10.1371/journal.pone.0283514

PLOS ONE

The gender dimension of mental health during the Covid-19 pandemic: A path analysis

Data curation: Kate Dotsikas, Liam Crosby.

Formal analysis: Kate Dotsikas, Liam Crosby.

Funding acquisition: Kate Dotsikas, Liam Crosby.

Investigation: Kate Dotsikas, Liam Crosby.

Methodology: Kate Dotsikas, Anne McMunn, David Osborn, Kate Walters, Jennifer

Dykxhoorn.

Project administration: Kate Dotsikas, David Osborn, Kate Walters, Jennifer Dykxhoorn.

Supervision: Anne McMunn, David Osborn, Kate Walters, Jennifer Dykxhoorn.

Writing - original draft: Kate Dotsikas, Liam Crosby.

Writing - review & editing: Kate Dotsikas, Anne McMunn, Jennifer Dykxhoorn.

References

1.

10.

11.

12

Marmot M, Allen J, Goldblatt P, Herd E, Morrison J. Build Back Fairer: The COVID-19 Marmot Review.
The Pandemic, Socioeconomic and Health Inequalities in England. [Internet]. London: Institute of
Health Equity; 2020. Available from: https://www.instituteofhealthequity.org/resources-reports/build-
back-fairer-the-covid-19-marmot-review.

Dunn P, Allen L, Cameron G, Malhotra A, Alderwick H. COVID-19 policy tracker 2020: A timeline of
national policy and health system responses to COVID-19 in England in 2020 [Internet]. The Health
Foundation. 2020 [cited 19 November 2021]. Available from: https://www.health.org.uk/news-and-
comment/charts-and-infographics/covid-19-policy-tracker.

The British Academy. The COVID Decade: understanding the long-term societal impacts of COVID-19
[Internet]. London: The British Academy; 2021. Available from: https://www.thebritishacademy.ac.uk/
documents/3238/COVID-decade-understanding-long-term-societal-impacts-COVID-19.pdf.

Brewer M, Corlett A, Handscomb K, McCurdy C, Tomlinson D. The Living Standards Audit 2020 [Inter-
net]. London: Resolution Foundation; 2020. Available from: https://www.resolutionfoundation.org/app/
uploads/2020/07/living-standards-audit.pdf.

Banks J, Xu X. The mental health effects of the first two months of lockdown and social distancing dur-
ing the Covid-19 pandemic in the UK [Internet]. Institute for Fiscal Studies; 2020. Available from: https://
ifs.org.uk/uploads/WP202016-Covid-and-mental-health.pdf.

Davillas A, Jones A. The COVID-19 pandemic and its impact on inequality of opportunity in psychologi-
cal distress in the UK [Internet]. Institute for Social and Economic Research; 2020. Available from:
https://www.econstor.eu/bitstream/10419/218864/1/GLO-DP-0567.pdf.

Pierce M, Hope H, Ford T, Hatch S, Hotopf M, John A et al. Mental health before and during the COVID-
19 pandemic: a longitudinal probability sample survey of the UK population. Lancet Psychiatry. 2020;
7:883-892. https://doi.org/10.1016/S2215-0366(20)30308-4 PMID: 32707037

Ellwardt L, Prag P. Heterogeneous mental health development during the COVID-19 pandemic in the
United Kingdom. Scientific Reports. 2021; 11:15958.

Chandola T, Kumari M, Booker C, Benzeval M. The mental health impact of COVID-19 and lockdown-
related stressors among adults in the UK. Psychological Medicine. 2020;:1-10. https://doi.org/10.1017/
S0033291720005048 PMID: 33280639

Niedzwiedz C, Green M, Benzeval M, Campbell D, Craig P, Demou E et al. Mental health and health
behaviours before and during the initial phase of the COVID-19 lockdown: longitudinal analyses of the
UK Household Longitudinal Study. Journal of Epidemiology and Community Health. 2021; 75:224-231.
https://doi.org/10.1136/jech-2020-215060 PMID: 32978210

Abel K, Newbigging K. Addressing unmet needs in women’s mental health [Internet]. London: British
Medical Association; 2018. Available from: https://www.bma.org.uk/media/2115/bma-womens-mental-
health-report-aug-2018.pdf.

Proto E, Quintana-Domeque C. COVID-19 and mental health deterioration by ethnicity and gender in
the UK. PLoS ONE. 2021; 16(1):€0244419. https://doi.org/10.1371/journal.pone.0244419 PMID:
33406085

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023 11/14


https://www.instituteofhealthequity.org/resources-reports/build-back-fairer-the-covid-19-marmot-review
https://www.instituteofhealthequity.org/resources-reports/build-back-fairer-the-covid-19-marmot-review
https://www.health.org.uk/news-and-comment/charts-and-infographics/covid-19-policy-tracker
https://www.health.org.uk/news-and-comment/charts-and-infographics/covid-19-policy-tracker
https://www.thebritishacademy.ac.uk/documents/3238/COVID-decade-understanding-long-term-societal-impacts-COVID-19.pdf
https://www.thebritishacademy.ac.uk/documents/3238/COVID-decade-understanding-long-term-societal-impacts-COVID-19.pdf
https://www.resolutionfoundation.org/app/uploads/2020/07/living-standards-audit.pdf
https://www.resolutionfoundation.org/app/uploads/2020/07/living-standards-audit.pdf
https://ifs.org.uk/uploads/WP202016-Covid-and-mental-health.pdf
https://ifs.org.uk/uploads/WP202016-Covid-and-mental-health.pdf
https://www.econstor.eu/bitstream/10419/218864/1/GLO-DP-0567.pdf
https://doi.org/10.1016/S2215-0366%2820%2930308-4
http://www.ncbi.nlm.nih.gov/pubmed/32707037
https://doi.org/10.1017/S0033291720005048
https://doi.org/10.1017/S0033291720005048
http://www.ncbi.nlm.nih.gov/pubmed/33280639
https://doi.org/10.1136/jech-2020-215060
http://www.ncbi.nlm.nih.gov/pubmed/32978210
https://www.bma.org.uk/media/2115/bma-womens-mental-health-report-aug-2018.pdf
https://www.bma.org.uk/media/2115/bma-womens-mental-health-report-aug-2018.pdf
https://doi.org/10.1371/journal.pone.0244419
http://www.ncbi.nlm.nih.gov/pubmed/33406085
https://doi.org/10.1371/journal.pone.0283514

PLOS ONE

The gender dimension of mental health during the Covid-19 pandemic: A path analysis

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Etheridge B, Spantig L. The Gender Gap in Mental Well-Being During the Covid-19 Outbreak: Evidence
from the UK [Internet]. Institute for Economic and Social Research; 2020. Available from: https://www.
econstor.eu/bitstream/10419/227789/1/1703718909.pdf.

McMunn A, Bird L, Webb E, Sacker A. Gender Divisions of Paid and Unpaid Work in Contemporary UK
Couples. Work, Employment and Society. 2020; 34(2):155-173.

Women shoulder the responsibility of 'unpaid work’ [Internet]. Office for National Statistics. 2016 [cited
19 January 2022]. Available from: hitps://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/
earningsandworkinghours/articles/womenshouldertheresponsibilityofunpaidwork/2016-11-10.

Tao W, Janzen B, Abonyi S. Gender, Division of Unpaid Family Work and Psychological Distress in
Dual-Earner Families. Clinical Practice and Epidemiology in Mental Health. 2010; 6:36—46. https://doi.
org/10.2174/1745017901006010036 PMID: 20802807

Andrew A, Cattan S, Dias M, Farquharson C, Kraftman L, Krutikova S et al. The Gendered Division of
Paid and Domestic Work under Lockdown [Internet]. IZA—Institute of Labor Economics; 2020. Available
from: https://docs.iza.org/dp13500.pdf.

Xue B, McMunn A. Gender differences in unpaid care work and psychological distress in the UK Covid-
19 lockdown. PLOS ONE. 2021; 16(3):e0247959. https://doi.org/10.1371/journal.pone.0247959 PMID:
33662014

Joyce R, Xu X. Sector shutdowns during the coronavirus crisis: which workers are most exposed?
[Internet]. Institute for Fiscal Studies; 2022. Available from: https://ifs.org.uk/uploads/BN278-Sector-
Shutdowns.pdf.

Coronavirus Job Retention Scheme statistics: 16 December 2021 [Internet]. HM Revenue & Customs.
2021 [cited 16 February 2022]. Available from: https://www.gov.uk/government/statistics/coronavirus-
job-retention-scheme-statistics-16-december-2021/coronavirus-job-retention-scheme-statistics-16-
december-2021#furlough-by-gender.

Adams-Prassl| A, Boneva T, Golin M, Rauh C. Inequality in the impact of the coronavirus shock: Evi-
dence from real time surveys. Journal of Public Economics. 2020; 189:104245.

Paul K, Moser K. Unemployment impairs mental health: Meta-analyses. Journal of Vocational Behavior.
2009; 74(3):264—282.

Pai N, Vella S. COVID-19 and loneliness: A rapid systematic review. Australian & New Zealand Journal
of Psychiatry. 2021; 55(12):1144—1156. https://doi.org/10.1177/00048674211031489 PMID: 34256632

Hawkley L, Cacioppo J. Loneliness Matters: A Theoretical and Empirical Review of Consequences and
Mechanisms. Annals of Behavioral Medicine. 2010; 40(2):218-227. https://doi.org/10.1007/s12160-
010-9210-8 PMID: 20652462

Lim M, Eres R, Vasan S. Understanding loneliness in the twenty-first century: an update on correlates,
risk factors, and potential solutions. Social Psychiatry and Psychiatric Epidemiology. 2020; 55:793—
810. https://doi.org/10.1007/s00127-020-01889-7 PMID: 32524169

Bu F, Steptoe A, Fancourt D. Loneliness during a strict lockdown: Trajectories and predictors during the
COVID-19 pandemic in 38,217 United Kingdom adults. Social Science & Medicine. 2020; 265:113521.

Cacioppo J, Hawkley L, Thisted R. Perceived social isolation makes me sad: 5-year cross-lagged analy-
ses of loneliness and depressive symptomatology in the Chicago Health, Aging, and Social Relations
Study. Psychology and Aging. 2010; 25(2):453—463. https://doi.org/10.1037/a0017216 PMID:
20545429

Beutel M, Klein E, Brahler E, Reiner |, Jinger C, Michal M et al. Loneliness in the general population:
prevalence, determinants and relations to mental health. BMC Psychiatry. 2017; 17(1):97. https://doi.
org/10.1186/s12888-017-1262-x PMID: 28320380

Mann F, Wang J, Pearce E, Ma R, Schlief M, Lloyd-Evans B et al. Loneliness and the onset of new men-
tal health problems in the general population. Social Psychiatry and Psychiatric Epidemiology. 2022.

Daly M, Sutin A, Robinson E. Longitudinal changes in mental health and the COVID-19 pandemic: evi-
dence from the UK Household Longitudinal Study. Psychological Medicine. 2020:1-10. https://doi.org/
10.1017/S0033291720004432 PMID: 33183370

Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symptoms during enforced isolation
due to COVID-19 in England: a longitudinal observational study. The Lancet Psychiatry. 2021; 8
(2):141-149. https://doi.org/10.1016/S2215-0366(20)30482-X PMID: 33308420

Brooks S, Webster R, Smith L, Woodland L, Wessely S, Greenberg N et al. The Psychological Impact
of Quarantine and How to Reduce It: Rapid Review of the Evidence. Lancet. 2020; 395:912-920.
https://doi.org/10.1016/S0140-6736(20)30460-8 PMID: 32112714

Hossain MM, Sultana A, Purohit N. Mental health outcomes of quarantine and isolation for infection pre-
vention: A systematic umbrella review of the global evidence. Epidemiology and Health. 2020; 42:
€2020038. https://doi.org/10.4178/epih.e2020038 PMID: 32512661

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023 12/14


https://www.econstor.eu/bitstream/10419/227789/1/1703718909.pdf
https://www.econstor.eu/bitstream/10419/227789/1/1703718909.pdf
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/articles/womenshouldertheresponsibilityofunpaidwork/2016-11-10
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/articles/womenshouldertheresponsibilityofunpaidwork/2016-11-10
https://doi.org/10.2174/1745017901006010036
https://doi.org/10.2174/1745017901006010036
http://www.ncbi.nlm.nih.gov/pubmed/20802807
https://docs.iza.org/dp13500.pdf
https://doi.org/10.1371/journal.pone.0247959
http://www.ncbi.nlm.nih.gov/pubmed/33662014
https://ifs.org.uk/uploads/BN278-Sector-Shutdowns.pdf
https://ifs.org.uk/uploads/BN278-Sector-Shutdowns.pdf
https://www.gov.uk/government/statistics/coronavirus-job-retention-scheme-statistics-16-december-2021/coronavirus-job-retention-scheme-statistics-16-december-2021#furlough-by-gender
https://www.gov.uk/government/statistics/coronavirus-job-retention-scheme-statistics-16-december-2021/coronavirus-job-retention-scheme-statistics-16-december-2021#furlough-by-gender
https://www.gov.uk/government/statistics/coronavirus-job-retention-scheme-statistics-16-december-2021/coronavirus-job-retention-scheme-statistics-16-december-2021#furlough-by-gender
https://doi.org/10.1177/00048674211031489
http://www.ncbi.nlm.nih.gov/pubmed/34256632
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1007/s12160-010-9210-8
http://www.ncbi.nlm.nih.gov/pubmed/20652462
https://doi.org/10.1007/s00127-020-01889-7
http://www.ncbi.nlm.nih.gov/pubmed/32524169
https://doi.org/10.1037/a0017216
http://www.ncbi.nlm.nih.gov/pubmed/20545429
https://doi.org/10.1186/s12888-017-1262-x
https://doi.org/10.1186/s12888-017-1262-x
http://www.ncbi.nlm.nih.gov/pubmed/28320380
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1017/S0033291720004432
http://www.ncbi.nlm.nih.gov/pubmed/33183370
https://doi.org/10.1016/S2215-0366%2820%2930482-X
http://www.ncbi.nlm.nih.gov/pubmed/33308420
https://doi.org/10.1016/S0140-6736%2820%2930460-8
http://www.ncbi.nlm.nih.gov/pubmed/32112714
https://doi.org/10.4178/epih.e2020038
http://www.ncbi.nlm.nih.gov/pubmed/32512661
https://doi.org/10.1371/journal.pone.0283514

PLOS ONE

The gender dimension of mental health during the Covid-19 pandemic: A path analysis

34.

35.

36.

37.

38.

39.

40.

4.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

University of Essex, Institute for Social and Economic Research. Understanding Society: Waves 1-11,
2009-2020 and Harmonised BHPS: Waves 1-18, 1991-2009. [data collection]. 15th Edition. UK Data
Service.; 2022 SN: 6614; http://doi.org/10.5255/UKDA-SN-6614-16.

Institute for Social and Economic Research. Understanding Society COVID-19 User Guide, Version
10.0[Internet]. Colchester: University of Essex; 2021. Available from: https://www.
understandingsociety.ac.uk/sites/default/files/downloads/documentation/covid-19/user-guides/covid-
19-user-guide.pdf.

Institute for Social and Economic Research. Understanding Society: Waves 1-12, 2009-2021 and Har-
monised BHPS: Waves 1-18, 1991-2009, User Guide, 14 [Internet]. Colchester: University of Essex;
2022. Available from: https://www.understandingsociety.ac.uk/sites/default/files/downloads/
documentation/mainstage/user-guides/mainstage-user-guide.pdf.

Goldberg DP, Williams P. A user’s guide to the General Health Questionnaire. Windsor: NFER-NEL-
SON; 1988.

Hooper D, Coughlan J, Mullen M. Structural Equation Modelling: Guidelines for Determining Model Fit.
The Electronic Journal of Business Research Methods. 2008; 6:53—60.

Benzeval M, Burton J, Crossley T, Fisher P, Gardiner C, Jackle A et al. High frequency online data col-
lection in an annual household panel study: some evidence on bias prevention and bias adjustment
[Internet]. Understanding Society; 2021. Available from: https://www.understandingsociety.ac.uk/sites/
default/files/downloads/working-papers/2021-03.pdf.

Asparouhov T, Muthén B. Weighted Least Squares Estimation with Missing Data [Internet]. 2010. Avail-
able from: https://www.statmodel.com/download/GstrucMissingRevision.pdf.

Maes M, Qualter P, Vanhalst J, Van den Noortgate W, Goossens L. Gender Differences in Loneliness
across the Lifespan: A Meta—Analysis. European Journal of Personality. 2019; 33:642—654.

LiL, Wang S. Prevalence and predictors of general psychiatric disorders and loneliness during COVID-
19 in the United Kingdom. Psychiatry Research. 2020; 291:113267. https://doi.org/10.1016/j.psychres.
2020.113267 PMID: 32623266

Victor C, Yang K. The Prevalence of Loneliness Among Adults: A Case Study of the United Kingdom.
The Journal of Psychology. 2012; 146(1-2):85—104. https://doi.org/10.1080/00223980.2011.613875
PMID: 22303614

McQuaid R, Cox S, Ogunlana A, Jaworska N. The burden of loneliness: Implications of the social deter-
minants of health during COVID-19. Psychiatry Research. 2021; 296:113648. https://doi.org/10.1016/].
psychres.2020.113648 PMID: 33348199

Wickens C, McDonald A, Elton-Marshall T, Wells S, Nigatu Y, Jankowicz D et al. Loneliness in the
COVID-19 pandemic: Associations with age, gender and their interaction. Journal of Psychiatric
Research. 2021; 136:103—108. https://doi.org/10.1016/j.jpsychires.2021.01.047 PMID: 33582608

Lepinteur A, Piper A, Clark A, Schroeder C, Ferrer-i-Carbonell A, D’Ambrosio C. Gender, Loneliness
and Happiness during COVID-19. SSRN Electronic Journal. 2022. https://doi.org/10.1016/j.socec.
2022.101952 PMID: 36339351

Kwong A, Pearson R, Adams M, Northstone K, Tilling K, Smith D et al. Mental health before and during
the COVID-19 pandemic in two longitudinal UK population cohorts. The British Journal of Psychiatry.
2021; 218:334-343. https://doi.org/10.1192/bjp.2020.242 PMID: 33228822

Erzen E, Cikrikci O. The effect of loneliness on depression: A meta-analysis. International Journal of
Social Psychiatry. 2018; 64(5):427—435. https://doi.org/10.1177/0020764018776349 PMID: 29792097

Lee S, Pearce E, Ajnakina O, Johnson S, Lewis G, Mann F et al. The association between loneliness
and depressive symptoms among adults aged 50 years and older: a 12-year population-based cohort
study. Lancet Psychiatry. 2021; 8:48-57. https://doi.org/10.1016/S2215-0366(20)30383-7 PMID:
33181096

VanderWeele T, Hawkley L, Thisted R, Cacioppo J. A marginal structural model analysis for loneliness:
Implications for intervention trials and clinical practice. Journal of Consulting and Clinical Psychology.
2011; 79(2):225-235. https://doi.org/10.1037/20022610 PMID: 21443322

Wetherall K, Cleare S, McClelland H, Melson A, Niedzwiedz C, O’Carroll R et al. Mental health and well-
being during the second wave of COVID-19: longitudinal analyses of the UK COVID-19 Mental Health
and Wellbeing study (UK COVID-MH). BJPsych Open. 2022; 8(e103):1-10. https://doi.org/10.1192/bjo.
2022.58 PMID: 35642377

Robinson E, Sutin A, Daly M, Jones A. A systematic review and meta-analysis of longitudinal cohort
studies comparing mental health before versus during the COVID-19 pandemic in 2020. Journal of
Affective Disorders. 2022; 296:567-576. https://doi.org/10.1016/j.jad.2021.09.098 PMID: 34600966

Cacioppo J, Hawkley L, Berntson G. The Anatomy of Loneliness. Current Directions in Psychological
Science. 2003; 12(3):71-74.

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023 13/14


http://doi.org/10.5255/UKDA-SN-6614-16
https://www.understandingsociety.ac.uk/sites/default/files/downloads/documentation/covid-19/user-guides/covid-19-user-guide.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/documentation/covid-19/user-guides/covid-19-user-guide.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/documentation/covid-19/user-guides/covid-19-user-guide.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/documentation/mainstage/user-guides/mainstage-user-guide.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/documentation/mainstage/user-guides/mainstage-user-guide.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/working-papers/2021-03.pdf
https://www.understandingsociety.ac.uk/sites/default/files/downloads/working-papers/2021-03.pdf
https://www.statmodel.com/download/GstrucMissingRevision.pdf
https://doi.org/10.1016/j.psychres.2020.113267
https://doi.org/10.1016/j.psychres.2020.113267
http://www.ncbi.nlm.nih.gov/pubmed/32623266
https://doi.org/10.1080/00223980.2011.613875
http://www.ncbi.nlm.nih.gov/pubmed/22303614
https://doi.org/10.1016/j.psychres.2020.113648
https://doi.org/10.1016/j.psychres.2020.113648
http://www.ncbi.nlm.nih.gov/pubmed/33348199
https://doi.org/10.1016/j.jpsychires.2021.01.047
http://www.ncbi.nlm.nih.gov/pubmed/33582608
https://doi.org/10.1016/j.socec.2022.101952
https://doi.org/10.1016/j.socec.2022.101952
http://www.ncbi.nlm.nih.gov/pubmed/36339351
https://doi.org/10.1192/bjp.2020.242
http://www.ncbi.nlm.nih.gov/pubmed/33228822
https://doi.org/10.1177/0020764018776349
http://www.ncbi.nlm.nih.gov/pubmed/29792097
https://doi.org/10.1016/S2215-0366%2820%2930383-7
http://www.ncbi.nlm.nih.gov/pubmed/33181096
https://doi.org/10.1037/a0022610
http://www.ncbi.nlm.nih.gov/pubmed/21443322
https://doi.org/10.1192/bjo.2022.58
https://doi.org/10.1192/bjo.2022.58
http://www.ncbi.nlm.nih.gov/pubmed/35642377
https://doi.org/10.1016/j.jad.2021.09.098
http://www.ncbi.nlm.nih.gov/pubmed/34600966
https://doi.org/10.1371/journal.pone.0283514

PLOS ONE

The gender dimension of mental health during the Covid-19 pandemic: A path analysis

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Liu H, Zhang M, Yang Q, Yu B. Gender differences in the influence of social isolation and loneliness on
depressive symptoms in college students: a longitudinal study. Social Psychiatry and Psychiatric Epide-
miology. 2020; 55:251-257. https://doi.org/10.1007/s00127-019-01726-6 PMID: 31115597

Borys S, Perlman D. Gender Differences in Loneliness. Personality and Social Psychology Bulletin.
1985; 11(1):63-74.

Lau S, Gruen G. The Social Stigma of Loneliness: Effect of Target Person’s and Perceiver's Sex. Per-
sonality and Social Psychology Bulletin. 1992; 18(2):182—189.

Cramer K, Neyedley K. Sex Differences in Loneliness: The Role of Masculinity and Femininity. Sex
Roles. 1998; 38(718):645-653.

Jones L, Cook R. Does furlough work for women? Gendered experiences of the Coronavirus Job
Retention Scheme in the UK [Internet]. London: The Global Institute for Women'’s Leadership; 2021.
Available from: https://www.kcl.ac.uk/giwl/assets/does-furlough-work-for-women.pdf.

Aguiar J, Sequeira C, Matias M, Coimbra S, Fontaine A. Gender and Perception of Justice in House-
work Division between Unemployed Spouses. Journal of Family Issues. 2021; 42(6):1217-1233.

Baxter J, Haynes M, Western M, Hewitt B. Gender, justice and domestic work: life course transitions
and perceptions of fairness. Longitudinal and Life Course Studies. 2013; 4(1):78-85.

Wels J, Booth C, Wielgoszewska B, Green M, Di Gessa G, Huggins C et al. Mental and social wellbeing
and the UK Coronavirus Job Retention Scheme: evidence from nine longitudinal studies. [Internet].
medRxiv [Preprint]. 2022. Available from: https://www.medrxiv.org/content/10.1101/2021.11.15.
21266264v2.

Watson B, Osberg L. Job insecurity and mental health in Canada. Applied Economics. 2018; 50
(38):4137—4152.

Kim T, von dem Knesebeck O. Perceived job insecurity, unemployment and depressive symptoms: a
systematic review and meta-analysis of prospective observational studies. International Archives of
Occupational and Environmental Health. 2016; 89:561-573. https://doi.org/10.1007/s00420-015-1107-
1 PMID: 26715495

Knabe A, Ratzel S. Better an insecure job than no job at all? Unemployment, job insecurity and subjec-
tive wellbeing. Economics Bulletin. 2010; 30(3):2486—2494.

Helbling L, Kaniji S. Job Insecurity: Differential Effects of Subjective and Objective Measures on Life Sat-
isfaction Trajectories of Workers Aged 27-30 in Germany. Social Indicators Research. 2018; 137
(3):1145-1162. https://doi.org/10.1007/s11205-017-1635-z PMID: 29962655

Colineaux H, Soulier A, Lepage B, Kelly-Irving M. Considering sex and gender in Epidemiology: a chal-
lenge beyond terminology. From conceptual analysis to methodological strategies. Biology of Sex Dif-
ferences. 2022; 13:23. https://doi.org/10.1186/s13293-022-00430-6 PMID: 35550193

Nuyen J, Tuithof M, de Graaf R, van Dorsselaer S, Kleinjan M, Have M. The bidirectional relationship
between loneliness and common mental disorders in adults: findings from a longitudinal population-
based cohort study. Social Psychiatry and Psychiatric Epidemiology. 2020; 55:1297—-1310. https://doi.
org/10.1007/s00127-019-01778-8 PMID: 31538206

Stroud I, Gutman L. Longitudinal changes in the mental health of UK young male and female adults dur-
ing the COVID-19 pandemic. Psychiatry Research. 2021; 303:114074. https://doi.org/10.1016/j.
psychres.2021.114074 PMID: 34271372

PLOS ONE | https://doi.org/10.1371/journal.pone.0283514 May 19, 2023 14/14


https://doi.org/10.1007/s00127-019-01726-6
http://www.ncbi.nlm.nih.gov/pubmed/31115597
https://www.kcl.ac.uk/giwl/assets/does-furlough-work-for-women.pdf
https://www.medrxiv.org/content/10.1101/2021.11.15.21266264v2
https://www.medrxiv.org/content/10.1101/2021.11.15.21266264v2
https://doi.org/10.1007/s00420-015-1107-1
https://doi.org/10.1007/s00420-015-1107-1
http://www.ncbi.nlm.nih.gov/pubmed/26715495
https://doi.org/10.1007/s11205-017-1635-z
http://www.ncbi.nlm.nih.gov/pubmed/29962655
https://doi.org/10.1186/s13293-022-00430-6
http://www.ncbi.nlm.nih.gov/pubmed/35550193
https://doi.org/10.1007/s00127-019-01778-8
https://doi.org/10.1007/s00127-019-01778-8
http://www.ncbi.nlm.nih.gov/pubmed/31538206
https://doi.org/10.1016/j.psychres.2021.114074
https://doi.org/10.1016/j.psychres.2021.114074
http://www.ncbi.nlm.nih.gov/pubmed/34271372
https://doi.org/10.1371/journal.pone.0283514

