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Abstract

Background: The COVID-19 pandemic has led to various social distancing practices such as mandatory working from home, which aim
to reduce the spread of SARS-CoV-2. The purpose of this study was to compare the mental health impacts between men and women being
forced to work from home following a COVID-19 outbreak. Methods: This study analyzed data collected from two rounds of surveys
conducted in four cities in China: Beijing, Chengdu, Changsha, and Wuhan. A total of 940 individual responses were analyzed in this
study. Multiple linear regression and ordinal logistic models were used to analyze the relationship between being forced to work from
home, demographic variables, work-related variables, COVID-19 variables, family ties variables, and mental health variables. Results:
The analysis showed that being forced to work from home was associated with worse mental health in men, but not among women.
Married men reported better mental health compared with unmarried men, while the association between marital status and mental health
was the opposite in women. Mental health was worse among those in higher job positions for both men and women. In addition, being
forced to work from home was also associated with worse mental health among young, high-income men, and highly educated women.
Conclusions: The impacts of the COVID-19 pandemic are far-reaching and amy persist for years. Furthermore, the number of workers
who choose to work from home is expected to increase. The findings of this study can inform policy-making that will improve the mental
health of employees working from home, with particular attention to men forced to work from home.
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1. Introduction

Since the start of the COVID-19 pandemic, countries
have promulgated social distancing policies to contain the
spread of SARS-CoV-2, which include restricting the mo-
bility of the population and controlling the frequency of
travel [1–4]. In response to social distance policies of
the Chinese government, companies have chosen to adopt
work-from-home practices. This response has led to a dra-
matic increase in the number of people working from home,
increasing from 28% before the pandemic to 71% after
the first COVID-19 outbreak in China [5]. In the United
States, 62% of employees worked from home during the
pandemic, which has doubled since min-March 2020 [6].
Previous research has shown that voluntary telecommuting
is associated with reduced feelings of stress and better work
performance, perhaps because telecommuting gives work-
ers greater time flexibility and independence [7,8]. How-
ever, working from home during the pandemic was a often
mandatory to accommodate lockdown measures [9]. Dif-
ferent from voluntarily working from home, the manda-
tory remote working option may not align with employee
preferences. Some studies have shown that being forced
to work from home during the pandemic may have led to
negative outcomes among employees, including elevated

anxiety levels, cognitive deterioration, and a weak sense of
subjective well-being [2,3,10].

There are distinct differences in mental health etiol-
ogy between men and women. In general, women are more
likely than men to suffer from depression, anxiety, and
stress [11–13]. Men and women also express different pref-
erences regarding working from home; studies have shown
that women are more likely to work from home than men
during the pandemic [14]. One reason explaining this find-
ing may be that the COVID-19 pandemic had dispropor-
tionately negative impacts on employment opportunities for
women through need to provide childcare [15]. Factors that
influence men’s and women’s perceptions of telecommut-
ing may also be different. For example, men’s perceptions
of telecommuting are more work-related, such as difficulty
in accessing data, and difficulty in concentrating on work.
[16]. On the other hand, women’s perceptions of telecom-
muting are related to having to spend more time on house-
work and childcare [16–18]. Middle-agedwomen hadmore
positive feeling toward working from home than young
people, but women living with at least two children do not
have the same positive attitude [16]. It has been found that
women have more positive attitudes toward working from
home and better perceptions of telecommuting than men
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during and after the pandemic [16,19].
Since women generally have more responsibilities re-

lated to family and childcare, gender differences in men-
tal health may be more salient for women than men un-
der a lockdown, especially as previous research shows that
women are more susceptible to negative attitudes and emo-
tions. In addition, government lockdown measures can
worsen the mental health of workers forced to work from
home, which can exacerbate gender differences in mental
health [20]. The mental health of employees who work
from home is critical to the growth of any company. Some
studies have shown that the mental health of employees
working from home is positively associated with job satis-
faction [21]. Also, good mental health can enhance the ef-
ficiency and productivity of workers who work from home
[22,23]. This paper explores the factors affecting the men-
tal health of teleworkers during the pandemic between men
and women. The findings of this paper can help compa-
nies and governments develop policies corresponding to
gender-specific influences to enhance employees’ mental
health and thus productivity, job satisfaction, and social
well-being.

In addition, marital status may also be associated with
mental health. Some studies have shown that married or
cohabiting individuals are less likely to have poor mental
health [24]. In contrast, other research has shown that sin-
gle people have better mental health than married people
during the COVID-19 pandemic [2]; while divorced and
widowed people have significantly higher levels of anxiety
and depression compared with single or married individuals
[25].

Living alone is associated with higher levels of loneli-
ness and daily life fatigue [26]. However, one study found
that living with minors had a negative impact on the mental
health of women, but a positive impact on men [2].

Close relationships with family members promote
good mental health during the COVID-19 pandemic, and
family support can have a positive impact on mental health
[1]. Furthermore, perceiving adequate social and emotional
support is less likely to lead to depression [27].

One study found higher anxiety after interacting
with a person suspected of COVID-19 infection [28]. Sim-
ilarly, interacting with an infected acquaintance was associ-
ated with high levels of depression, anxiety, and stress [29].
For women, living with someone at higher risk of infection
and severe disease can have a negative impact on mental
health [2]. Conversely, people living with someone diag-
nosed with COVID-19 reported lower anxiety in one study,
possibly due to seeing the effects of COVID-19 firsthand,
which may reduce anxiety by clarifying unknown COVID-
19 symptoms and severity [27].

Throughout the COVID-19 pandemic, countries im-
plemented various lockdown measures on neighborhoods,
making it hard for residents to go shopping. Going shop-
ping is likely to increase infection risk in neighborhoods

with confirmed cases [30]. However, the lockdown in-
stilledwidespread uncertainty that caused immense psycho-
logical distress in people; for many, this distress may have
contributed to panic and hoarding of food and other supplies
[31].

Mental health may vary by industry. Men in cater-
ing and sales and low-skilled workers are at lower risk
of deteriorating well-being [2]. Health care workers have
higher levels of stress, anxiety, and depression [1], pos-
sibly because of long hours in challenging and uncertain
circumstances [32]. Furthermore, students and researchers
reported moderate levels of anxiety, and teachers and em-
ployees reported mild levels of anxiety [32]. Mental health
may also vary by position, with managers, directors, and se-
nior officials reporting a high risk for lower self-perceived
well-being [2].

Our paper has several contributions to the body of
literature on the mental health impacts of people work-
ing from home. Firstly, the existing literature focuses on
efficiency, perceptions, preferences, strengths, and weak-
nesses. However, few studies directly examine the link
between working from home and mental health. Second,
studies have been published on the psychological profile of
working from home by gender, but there has been little re-
search on the factors that affect the mental health of work-
ing from home by gender. Multiple linear regressions and
ordered logistic models were used in this study to explore
the association between gender and mental health, and het-
erogeneity analysis was used to explore the influencing fac-
tors. Finally, this paper offers some recommendations for
companies and governments that have adopted telecommut-
ing, and we hope that policymakers and companies use the
findings in this study to implement more effective telework
policies.

2. Data and Method
2.1 Study Design

Participants were randomly selected to participate in
an online survey with provisions to ensure that informa-
tion from respondents were protected. All respondents
have fully informed volunteers. Respondents were re-
cruited by Dynata (www.dynata.com), which is the world’s
largest first-party data platform. Respondents were able to
terminate their participation and withdraw their response
at any time. Data on mental health and other demo-
graphic variables were collected from two survey rounds
between March 18th–March 30th and May 29th–June 13th
of 2020. The surveys were conducted in four major cities in
China, including Beijing, Changsha, Chengdu, and Wuhan
(Wuhan was only included in the second round). The study
was reviewed and approved by the Ethics Review Board of
the University of Nottingham Ningbo China, on March 13,
2020.
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2.2 Survey Participants
Chinese citizens aged 18 years and above, and who

had been working for more than nine months in 2019 were
eligible for inclusion. A total of 940 individual responses
were collected for analysis.

2.3 Methods
The main dependent variables were Unpleasant, Spir-

itless, Busy, and Index_all, the definitions of which are in
Table 1. Two mental health measures were used that are
appropriate for measuring mental health status of Chinese
people based on internationally accepted scales and the con-
textual factors of China. The Patient Health Questionnaire-
9 (PHQ-9) [33] and Depression Anxiety Stress Scale-21
(DASS-21) [34] are the short professional versions of self-
reported measures of mental health. Unpleasant represents
the responses for the third question in DASS-21, which
translates to “I could not feel positive emotions at all”. Spir-
itless was extracted from the fourth question of PHQ-9,
which refers to “feeling tired or having little energy”. In re-
cent years, China has encouraged working overtime, which
could become even more prevalent during the pandemic
with an increased number of people working from home.
For this reason, we introduced the measure of Busy to show
respondents’ mental health related to working overtime. In-
dex_all combines Unpleasant, Busy, and Spiritless, an ap-
proximate interval scale variable.

Multiple linear regression was conducted to analyze
the relationship between being forced to work from home
and dependent variables. The regression analyses were run
by gender to provide estimates of work-at-home impacts for
men and women. In addition, the ordinal logistic models
were used on the ordinal measurement ofUnpleasant, Busy,
and Spiritless, and these regressions were also stratified by
gender. Finally, heterogeneity analysis was conducted by
compiling demographic variables like Age, Married, Ed-
ucation, and Income, with Forced to WFH in the main re-
gression equation to explore which subgroups were affected
to a larger extent in mental health when they were forced to
work from home. The data was analyzed in Stata (version
16, StataCorp LLC, College Station, Taxas, US).

2.4 Description
The outcome variables, Unpleasant, Spiritless, Busy,

and the combined variable, Index_all collectively represent
mental health. These variables were measured by a five-
point Likert scale, with a higher score indicating lowermen-
tal health status.

A number of explanatory variables were controlled to
identify the influence of being forced to work from home on
mental health, and these analyses were separated by gender.
About 48.19% of the respondents weremen, indicating sim-
ilar proportions of men and women in the data. Forced to
WFH referred to participants who did not work from home
and worked in an office or other location in 2019 before the

pandemic, but had to work from home in 2020 during the
pandemic. About 40.85% of men and 42.34% of women
were forced to work from home in the collected data. Fur-
thermore, 40.43% of men and 40.53% of women reported
being married. While the average age of men was 36.4141
years, the average age of women was 35 years, suggesting
that most of the respondents were middle-aged with fami-
lies. Did not graduate collegewas used as a reference to see
whether being forced to work from home had a greater im-
pact on people with higher education. Statistics showed that
the highest percentage of educational attainment is bache-
lor’s degree, accounting for 34.79% in men and 41.70% in
women, respectively. This indicates that a large portion of
the sample had higher education. Regarding annual house-
hold income, each increase in a family annual income level
represented increase 50,000 CNY on the survey, with a to-
tal of six levels [35]. To make the results of the regres-
sion equation simpler and intuitive, each 100,000 increase
was used as one level in the regression equation. There-
fore, household income was represented as three instead of
the original six levels. Households with an annual house-
hold disposable income of less than 100,000 CNY were
labeled as the reference group. Approximately a quarter
of men and women were identified as having a medium-
income (24.26% and 25.96%, respectively), while 15.43%
of men and 17.23% were labeled as high income. Cities in-
cluded Beijing, Chengdu, Wuhan, and Changsha. Except
for Wuhan, where 35.3% of the respondent identified as
men and 64.7% as women, the ratio of men to women in
other cities was comparable. Chengdu was used as the ref-
erence. These four cities reported a high number of cases
because of their large populations and high mobility, so en-
forced lockdown measures were implemented earlier than
in other cities [25,36,37].

Low position, Medium position, and High position
were dummy variables, which referred to primary-, middle-
and top-level management positions in a company, re-
spectively. The primary position was used as the refer-
ence. The work position of 25.21% of men and 23.94% of
women were in the Medium position. While men outnum-
bered women in the High position, 11.38% for women and
19.68% for men, women outnumber men in the Low posi-
tion, 11.60% for women and 8.19% for men. Responses
from participants were from nine industries: agriculture,
computer, manufacturing, research and education, circula-
tion, investment, medical industry, cultural and sport, and
government. Agriculture was used as the reference group.

Exposure_f was a dummy variable that indicated
whether a close friend or relative had been diagnosed or
suspected to have COVID-19 infection. Panic and stress
followed when a close relative or friend was infected by
COVID-19 [28,29]. Our sample shows that about 1.38% of
men and 1.17% of women had close relatives or friends who
were infected with the SARS-CoV-2 virus. Shopping was
a dummy variable that indicated whether it was convenient
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Table 1. Summary statistics (n = 940).

Variable Description
Male Female

N (Mean) % (Std) N (Mean) % (Std)

Dependent variables
Unpleasant To what degree one agrees with “I struggle to have any pleasant, comfortable feelings anymore” from 1 to 5, with 5 being “strongly agree”. 2.54 1.27 2.43 1.19
Spiritless To what degree one agrees with “I feel like I’m consuming a lot of energy” from 1 to 5, with 5 being “strongly agree”. 3.00 1.16 2.95 1.13
Busy To what degree one agrees with “I find it hard to stop and rest” from 1 to 5, with 5 being “strongly agree”. 2.94 1.18 2.89 1.13
Index_all Unpleasant, Spiritless and Busy were combined into one variable which has a value from 3 to 15. A higher value indicates worse overall mental health. 8.48 3.01 8.26 2.81

Demographic variables

Gender
Male 453 48.19% —— ——
Female —— —— 487 51.81%

Age Years 36.41 7.42 35 7.15

City

Beijing 125 13.30% 121 12.87%
Wuhan 53 5.64% 97 10.32%
Changsha 135 14.36% 141 15.00%
Chengdu 140 14.89% 128 13.62%

Degree
Did not graduate college 75 7.98% 62 6.60%
Completed or started Bachelor’s 327 34.79% 392 41.70%
Completed or started graduate education 51 5.43% 33 3.51%

Family annual income
Low income (<100,000 CNY) 80 8.51% 81 8.62%
Medium income (100,000–200,000 CNY) 228 24.26% 244 25.96%
High income (>200,000 CNY) 145 15.43% 162 17.23%

Marriage
Married 380 40.43% 381 40.53%
Other marital status 73 7.77% 106 11.28%

Working variables

Work status
Being forced to work from home 384 40.85% 398 42.34%
Other work status 69 7.34% 89 9.47%

Industry

Agriculture 25 2.66% 43 4.57%
Computer science 80 8.51% 54 5.74%
Manufacture 132 14.04% 107 11.38%
Research & edu 27 2.87% 48 5.11%
Circulation 56 5.96% 75 7.98%
Investment 83 8.83% 86 9.15%
Medical 12 1.28% 23 2.45%
Cultural & sport 22 2.34% 29 3.09%
Government 16 1.70% 22 2.34%

Work position
Low position, such as junior staff 107 11.38% 185 19.68%
Medium position, such as manager 237 25.21% 225 23.94%
High position, such as CEO 109 11.60% 77 8.19%
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Table 1. Continued.

Variable Description
Male Female

N (Mean) % (Std) N (Mean) % (Std)

COVID-19 variables

Exposure_f
Close friends or relatives been diagnosed with COVID-19 or quarantined. 13 1.38% 11 1.17%
No close friends or relatives been diagnosed with COVID-19 or quarantined. 440 46.81% 476 50.64%

Shopping
Convenient to go out and buy daily necessities. 41 4.36% 14 1.49%
Inconvenient to go out and buy daily necessities. 412 43.83% 473 50.32%

Family ties variables
Cohabit The number of people living together 2.3 1.07 2.59 1.2

Closeness
Low closeness 12 1.28% 26 2.77%
Medium closeness 121 12.87% 140 14.89%
High closeness 320 34.04% 321 34.15%

Others

Wave
Wave1, means data collected in the first round 235 25.00% 215 22.87%
Wave2, means data collected in the second round 218 23.19% 272 28.94%
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Fig. 1. The average score of unpleasant, spiritless, busy, index all whether to work from home by gender.

to buy food. However, lockdown measures hinder peo-
ple’s daily shopping activities. Surprisingly, 4.36% of men
and 1.49% of women found it difficult to buy food dur-
ing the pandemic, while 93% of respondents did not have
any difficulties. This could be due to the rise in popularity
of e-commerce and the convenience of no contact deliver-
ies, which made it easy for people to shop without leaving
home.

Family ties variables were represented by Cohabit,
Low closeness, Medium closeness, andHigh closeness. Co-
habit represented the number of people living together in
a household. Analyses showed that the average number of
people living together was 2.3 for men and 2.59 for women,
indicating that most households had about 2–3 people liv-
ing in their homes during the pandemic. Low closeness,
Medium closeness, and High closeness referred to the re-
lationship with close friends and relatives on a five-point
Likert scale, with scores 1–2 being low closeness, 3 be-
ing medium closeness, and 4–5 being high closeness. Low
closeness was used as the reference to explore the associa-
tion between having a better relationship with family mem-
bers and mental health. 1.28% of men and 2.77% of women
reported having no close relationships, 12.87% of men and
14.89% of women reported a moderately close relation-
ship with their friends, and 34.04% of men and 34.15% of
women reported having a very close relationship with fam-
ily and/or friends.

Wave denoted the two survey rounds: wave 1 and
wave 2 referred to the data collected in March and May.
People’s mental health during lockdown can change over

time, which may, in part, reflect changes to lockdown poli-
cies [38] or adaptation to the closure status [39]. Therefore,
Wave was used to control for temporal variability between
surveys administered in waves 1 and 2.

Fig. 1 shows the mental health status of men and
women forced to work from home compared to those not
forced to work from home. Men who were forced to work
at home had higher average negative mood scores than
women, while men and women who were not forced to
work at home did not have higher average negative mood
scores. This finding shows that themental health ofmen de-
teriorates more from being forced to work from home com-
pared to women.

Table 2 shows the t-test on the dependent variables be-
tween male and female workers. Unpleasant and Index_all
were significantly different between men and women,
while no differences were found for Spiritless and Busy.
Employment-related variables included occupational status
and industry.

Table 2. T-test of Unpleasant, Spiritless, Busy, Index_all
between men and women.

Variables G1 (Female) Mean1 G2 (Male) Mean2 Mean Diff

Unpleasant 487 2.331 453 2.536 –0.206***
Spiritless 487 2.895 453 3.002 –0.107
Busy 487 2.830 453 2.945 –0.115
Index_all 487 8.055 453 8.483 –0.428**
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2.5 Empirical Model

The main regression analysis adopted a multiple lin-
ear regression equation and ordered logistic regression. The
specific model is as follows:

Y = β0 + β1 Forced toWFH + β2X
′ + ε (1)

Y is the dependent variable, which measures mental
health. Y represents Index_all in the multiple linear regres-
sion analysis, which is a combination variable that includes
Unpleasant, Spiritless, and Busy in ordered logistic regres-
sion. Forced to WFH is the primary variable that indicates
whether or not people are forced to work from home. A
value of 1 means refers to being forced to work from home,
and 0 refers to not working from home. X’ represents other
control variables and demographic variables (Age, Family
annual income, City, Marriage), work variables (Industry,
Work position), COVID-19 variables (Exposure_f, Shop-
ping), and family ties variables (Cohabit, Closeness), and
Wave.

The heterogeneity analysis formula also adopted the
multiple linear regression equation and ordered logistic re-
gression, and the specific model is as follows:

Y = β0 + β1 Forced toWFH + β2W+

β3 Forced toWFH ∗W + β4X
′ + ε

(2)

The heterogeneity analysis formula added interaction
terms based on the main regression equation. W represents
Age, Married, Edu, and Income, and Forced to WFH*W
measures the interaction between Forced to WFH andW.

3. Results
3.1 Regression Analysis

Table 3 shows the factors associated with mental
health for men and women. The Odds Ratio (OR) is an
estimate of the ratio of relative risk for binary outcome.
There is a positive association between a factor and the dis-
ease when OR>1, and a negative association when OR<1.
Compared with other work statuses, being forced to work
from home was positively associated with Unpleasant (OR
= 1.987), Spiritless (OR = 1.979), Busy (OR = 3.235) in
men, whereas there was no significant association between
these variables for women. Married men were less Un-
pleasant (OR = 0.355) and less Busy (OR = 0.545) than un-
married men. On the contrary, married women were more
Unpleasant (OR = 1.839) and more Busy (OR = 2.408) than
unmarried women. Men with high work positions com-
pared to low positions were positively associated with Un-
pleasant (OR = 2.019) and Busy (OR = 3.082). Women
with medium (OR = 1.732) and high work positions (OR =
2.072) were positively associated with Busy compared with
men with a low position. For women, there was a positive
association between Unpleasant (OR = 3.902), Spiritless

(OR = 4.354), and Busy (OR = 3.588) when a friend or fam-
ily member was diagnosed with COVID-19, but there was
no significant association for men. Interestingly, all neg-
ative psychological outcomes (OR = 3.01 for Unpleasant,
OR = 2.635 for Spiritless, and OR = 2.326 for Busy) were
associated with mental health in men when shopping was
inconvenient, but not for women. The number of people liv-
ing together during the pandemic was positively associated
with all negative psychological aspects, and this result was
consistent for men and women. Higher closeness to fam-
ily and friends was negatively associated with Unpleasant
(OR = 0.077) and Busy (OR = 0.159) in men, while there
was no significant association in women. Men with an an-
nual household disposable income between CNY100,000
and CNY200,000 were positively associated with negative
mental health indicators (OR = 2.852 for Unpleasant, OR
= 2.607 for Spiritless, and OR = 2.353 for Busy). There
was no significant correlation between women and annual
household income.

3.2 Heterogeneity Analysis
Table 4 and 5 present heterogeneity analyses that

show which groups experienced greater impacts on mental
health when they were forced to work from home. Younger
men were more likely to feel busy (OR = 0.932) and experi-
ence poorer mental health when forced to work from home.
Marriedmen (OR= 3.674) weremore likely to feel unhappy
about being forced to work from home than unmarried men.
Women with a graduate degree or higher (OR = 7.029) and
higher-income men (OR = 4.379) were more likely to feel
unhappy when forced to work from home than the reference
category.

4. Discussions
As seen in Table 3, working from home during the

COVID-19 pandemic was associated with worse mental
health for men, which might be explained by challenges in
accessing data and concentration [16]. This finding is con-
sistent with the hypothesis of this study as well as extant lit-
erature that telecommuters were more likely to be anxious,
experience cognitive deterioration, and have worse subjec-
tive well-being [2,3,10]. Some research indicates that fi-
nancial strain, unemployment fears, work habit changes,
and reduced work-related social interactions characterized
the experiences of men working from home [3,10]. On the
other hand, the association between working from home
and mental health was not significant for women in this
study.

This study found that married men had better mental
health compared with single men, while married women
had worse psychological health than single women [24].
These differences may be explained by the traditional Chi-
nese family culture in which men spend their time work-
ing outside while women manage household responsibili-
ties. In contemporary China, most women must work and
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Table 3. The association between different factors and mental health by gender (n = 940).
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

OR (95% CI) OR (95% CI) OR (95% CI) Co (Std)

Male Female Male Female Male Female Male Female

Work status
Other work status 1.000(ref)
Forced to WFH 1.987** 0.75 1.979** 0.821 3.235*** 1.034 1.384*** –0.239

(1.091, 3.617) (0.435, 1.291) (1.084, 3.612) (0.474, 1.422) (1.753,5.970) (0.600, 1.783) (0.431) (0.362)

Marriage status
Other marriage status 1.000(ref)
Married 0.355*** 1.839** 0.571 0.68 0.545* 2.408*** –1.267** 0.587

(0.171, 0.734) (1.007, 3.359) (0.277, 1.176) (0.375, 1.231) (0.269, 1.102) (0.600, 1.783) (0.538) (0.409)

Work position
Low position 1.000(ref)
Medium position 1.146 1.314 1.117 0.875 1.459 1.732** 0.349 0.380

(0.700, 1.877) (0.862, 2.001) (0.675,1.847) (0.580, 1.318) (0.880, 2.420) (1.135, 2.644) (0.377) (0.290)
High position 2.019** 1.251 1.289 1.022 3.082*** 2.072** 1.286*** 0.595

(1.069, 3.815) (0.683, 2.294) (0.684, 2.430) (0.556, 1.879) (1.616, 5.875) (1.128, 3.804) (0.474) (0.410)

Exposure_f
Do not exposure 1.000 (ref)
Exposure 2.032 3.902** 1.243 4.354** 0.837 3.588* 0.600 2.131**

(0.579, 7.136) (1.010, 15.076) (0.359, 4.310) (1.131, 16.767) (0.232, 3.015) (0.884, 14.568) (1.013) (0.966)

Shopping
Shop inconvenience 1.000(ref)
Shop convenience 3.010*** 1.484 2.635*** 1.872 2.326*** 1.040 1.691*** 0.694

(1.616, 5.606) (0.545, 4.040) (1.416, 4.903) (0.752, 4.658) (1.237, 4.374) (0.384, 2.820) (0.485) (0.692)
Cohabit 1.354*** 1.273*** 1.420*** 1.211** 1.365*** 1.245** 0.545*** 0.376***

(1.090, 1.684) (1.076, 1.506) (1.142, 1.765) (1.020, 1.439) (1.101, 1.692) (1.045, 1.484) (0.161) (0.117)

Closeness
Low closeness 1.000(ref)
Medium closeness 0.140** 0.827 0.375 0.597 0.151** 0.893 –2.585** –0.598

(0.030, 0.646) (0.326, 2.099) (0.0845, 1.664) (0.237, 1.502) (0.025, 0.904) (0.354, 0.253) (1.047) (0.618)
High closeness 0.077*** 0.504 0.304 0.556 0.159** 0.943 –2.968*** –0.807

(0.017, 0.352) (0.206, 1.236) (0.070, 1.325) (0.230, 1.345) (0.027, 0.940) (0.389, 2.284) (1.034) (0.586)
wave 0.748 0.726 0.720 1.218 0.821 0.772 –0.377 –0.138

(0.480, 0.166) (0.463, 1.139) (0.463, 1.119) (0.774, 1.918) (0.531, 1.268) (0.490, 1.216) (0.331) (0.305)
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Table 3. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

OR (95% CI) OR (95% CI) OR (95% CI) Co (Std)

Male Female Male Female Male Female Male Female

Industry
Agriculture 1.000(ref)
Computer 0.417* 0.509* 0.582 0.803 0.271*** 1.815 –1.512** –0.299

(0.160, 1.083) (0.232, 1.117) (0.235, 1.444) (0.355, 1.813) (0.102, 0.725) (0.808, 4.080) (0.713) (0.561)
Manufacture 0.395** 0.583 0.470* 0.509* 0.361** 1.421 –1.47** –0.471

(0.161, 0.972) (0.285, 1.192) (0.202, 1.094) (0.244, 1.062) (0.144, 0.911) (0.692, 2.921) (0.668) (0.500)
Research & edu 0.121*** 0.592 0.754 0.614 0.666 1.304 –1.628 –0.412

(0.029, 0.502) (0.255, 1.377) (0.212, 2.684) (0.258, 1.460) (0.174, 2.547) (0.570, 2.983) (1.014) (0.581)
Circulation 0.606 0.924 0.340** 0.837 0.491 2.178** –1.309* 0.210

(0.228, 1.613) (0.431, 1.984) (0.135, 0.856) (0.387, 1.811) (0.179, 1.351) (1.008, 4.704) (0.732) (0.526)
Investment 0.782 1.003 0.667 0.565 0.904 1.407 –0.398 –0.110

(0.300, 2.035) (0.483, 2.082) (0.267, 1.670) (0.267, 1.195) (0.340, 2.405) (0.678, 2.921) (0.714) (0.509)
Medical 0.243 1.874 0.800 2.133 0.123** 2.466 –2.184 1.279

(0.039, 1.495) (0.634, 5.540) (0.156, 4.116) (0.661, 6.884) (0.018, 0.864) (0.771, 7.893) (1.405) (0.806)
Cultural & sport 0.789 0.887 0.522 0.430* 0.596 2.370* –0.726 –0.032

(0.237, 2.622) (0.318, 2.477) (0.165, 1.653) (0.161, 1.149) (0.166, 2.140) (0.895, 6.276) (0.919) (0.685)
Government 0.377 0.670 0.305* 0.783 0.990 1.183 –1.461 –0.204

(0.102, 1.399) (0.238, 1.890) (0.086, 1.083) (0.275, 2.232) (0.252, 3.887) (0.433, 3.236) (0.982) (0.720)
Age 0.986 0.997 1.009 1.006 0.986 0.977 –0.011 –0.010

(0.957, 1.016) (0.968, 1.026) (0.980, 1.039) (0.975, 1.037) (0.957, 1.016) (0.948, 1.008) (0.022) (0.021)

Degree
Did not graduate college 1.000(ref)
Bachelor 0.972 0.941 0.631 0.992 0.993 0.653 –0.160 –0.207

(0.540, 1.749) (0.504, 1.755) (0.352, 1.130) (0.515, 1.912) (0.542, 1.820) (0.347, 1.228) (0.437) (0.426)
Graduate 0.704 0.924 0.72 0.843 1.139 0.582 –0.275 –0.434

(0.301, 1.646) (0.356, 2.397) (0.313, 1.656) (0.324, 2.192) (0.486, 2.669) (0.227, 1.488) (0.638) (0.648)

City
Chengdu 1.000(ref)
Beijing 1.743** 0.772 2.068** 0.606* 2.298*** 0.663 1.176*** –0.559

(1.007, 3.017) (0.449, 1.326) (1.186, 3.604) (0.353, 1.041) (1.313, 4.024) (0.386, 1.138) (0.417) (0.366)
Wuhan 1.094 0.680 1.760 0.460** 1.196 1.087 0.460 –0.584

(0.538, 2.226) (0.375, 1.232) (0.872, 3.554) (0.255, 0.832) (0.602, 2.376) (0.585, 2.017) (0.537) (0.414)
Changsha 0.626* 0.439*** 0.703 0.523** 1.327 0.608* –0.387 –1.004***

(0.365, 1.074) (0.259, 0.745) (0.416, 1.188) (0.307, 0.890) (0.785, 2.243) (0.356, 1.039) (0.394) (0.36)
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Table 3. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

OR (95% CI) OR (95% CI) OR (95% CI) Co (Std)

Male Female Male Female Male Female Male Female

Family annual income
Low income 1.000(ref)
Medium income 2.852*** 1.521 2.607*** 1.592 2.353** 1.267 1.429*** 0.632

(1.458, 5.582) (0.813, 2.843) (1.344, 5.057) (0.844, 3.001) (1.187, 4.664) (0.672, 2.388) (0.483) (0.429)
High income 2.152** 1.411 1.742 1.445 1.903 0.863 0.933* 0.347

(1.007, 4.603) (0.715, 2.783) (0.829, 3.664) (0.721, 2.895) (0.876, 4.131) (0.434, 1.717) (0.552) (0.467)
cons 9.604*** 8.081***

(1.401) (0.973)
Note. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4. The heterogeneous estimates on mental health by gender (n = 940).
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Age Married Age Married Age Married Age Married Age Married Age Married Age Married Age Married

Work status
Other work status 1.000(ref)
Forced to WFH 8.443* 0.737 1.081 1.151 15.228** 1.109 1.801 0.675 41.062*** 5.452*** 7.677* 0.968 4.689** 0.659 1.431 –0.345

(10.73) (0.443) (1.267) (0.585) (19.617) (0.665) (2.116) (0.337) (56.043) (3.315) (8.879) (0.467) (1.865) (0.873) (1.559) (0.657)
Age 1.017 0.988 1.006 0.996 1.057* 1.010 1.023 1.006 1.045 0.986 1.024 0.978 0.061 –0.010 0.029 –0.010

(0.031) (0.015) (0.032) (0.015) (0.033) (0.015) (0.030) (0.016) (0.035) (0.015) (0.031) (0.015) (0.045) (0.022) (0.041) (0.021)
FoWFH_Age 0.962 NA 0.989 NA 0.945 NA 0.977 NA 0.932* NA 0.943* NA –0.090* NA –0.050 NA

(0.032) NA (0.034) NA (0.033) NA (0.033) NA (0.034) NA (0.031) NA (0.049) NA (0.045) NA

Degree
Did not graduate college 1.000(ref)
Bachelor 0.966 0.957 0.934 0.939 0.633 0.618 0.982 0.999 1.004 1.012 0.628 0.653 –0.161 –0.181 –0.232 –0.207

(0.291) (0.286) (0.298) (0.298) (0.189) (0.184) (0.329) (0.335) (0.311) (0.314) (0.201) (0.211) (0.435) (0.437) (0.427) (0.427)
Graduate 0.693 0.692 0.927 0.930 0.716 0.701 0.856 0.844 1.114 1.166 0.594 0.583 –0.291 –0.306 –0.411 –0.433

(0.301) (0.300) (0.451) (0.453) (0.305) (0.298) (0.418) (0.412) (0.486) (0.508) (0.283) (0.280) (0.636) (0.639) (0.648) (0.649)

Marriage status
Other marriage status 1.000(ref)
Married 0.350*** 0.124*** 1.812* 2.855** 0.564 0.308* 0.663 0.554 0.533* 0.939 2.241** 2.250 –1.287** –2.011** 0.537 0.485

(0.130) (0.083) (0.563) (1.524) (0.209) (0.204) (0.202) (0.292) (0.192) (0.611) (0.704) (1.146) (0.536) (0.948) (0.411) (0.67)
FoWFH_Married NA 3.674* NA 0.557 NA 2.157 NA 1.313 NA 0.499 NA 1.099 NA 0.946 NA 0.145

NA (2.520) NA (0.322) NA (1.486) NA (0.752) NA (0.345) NA (0.615) NA (0.992) NA (0.750)

Family annual income
Low income 1.000(ref)
Medium income 2.833*** 2.972*** 1.515 1.444 2.519*** 2.695*** 1.590 1.621 2.272** 2.299** 1.216 1.277 1.390*** 1.463*** 0.602 0.643

(0.974) (1.020) (0.484) (0.466) (0.855) (0.914) (0.515) (0.528) (0.798) (0.804) (0.394) (0.418) (0.482) (0.484) (0.429) (0.433)
High income 2.110* 2.208** 1.407 1.340 1.670 1.800 1.445 1.474 1.824 1.852 0.840 0.870 0.881 0.966* 0.329 0.356

(0.822) (0.857) (0.488) (0.469) (0.637) (0.684) (0.513) (0.526) (0.726) (0.734) (0.295) (0.308) (0.55) (0.553) (0.467) (0.470)
cons 7.105*** 10.066*** 6.807*** 8.127***

(1.957) (1.482) (1.511) (1.003)
Note. Standard errors are in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1; Industry, Work position, Exposure_f, Shopping, Cohabit, Closeness, Wave, City, and other variables have
been omitted, see Appendix Table 6 for complete table details.
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Table 5. The heterogeneous estimates on mental health by gender (n = 940).
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income

Work status
Other work status 1.000(ref)
ForcedtoWFH 1.247 0.98 0.496 1.238 1.605 1.711 0.825 1.891 1.902 5.929** 3.102 1.135 0.795 1.143 0.227 0.343

(0.964) (0.681) (0.356) (0.728) (1.236) (1.136) (0.636) (1.091) (1.606) (4.298) (2.348) (0.644) (1.081) (0.956) (0.933) (0.744)
Age 0.987 0.988 0.995 0.997 1.009 1.010 1.005 1.006 0.986 0.984 0.976 0.977 –0.01 –0.009 –0.012 –0.011

(0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.016) (0.016) (0.015) (0.015) (0.015) (0.015) (0.022) (0.022) (0.021) (0.021)

Degree
Did not graduate college 1.000(ref)
Bachelor 0.675 0.934 0.739 0.945 0.526 0.622 1.013 0.998 0.58 0.965 1.736 0.652 –0.665 –0.205 0.274 –0.2

(0.531) (0.282) (0.501) (0.300) (0.418) (0.186) (0.735) (0.333) (0.497) (0.300) (1.242) (0.21) (1.098) (0.436) (0.882) (0.427)
Graduate 0.227 0.629 0.198 0.944 0.458 0.695 0.680 0.860 0.679 1.07 1.615 0.579 –1.568 –0.404 –0.772 –0.414

(0.246) (0.276) (0.204) (0.459) (0.513) (0.297) (0.783) (0.420) (0.814) (0.471) (1.673) (0.278) (1.606) (0.641) (1.386) (0.649)
FoWFH_Bachelor 1.508 NA 1.373 NA 1.226 NA 0.976 NA 1.837 NA 0.294 NA 0.585 NA –0.618 NA

(1.255) NA (1.048) NA (1.029) NA (0.798) NA (1.658) NA (0.235) NA (1.177) NA (0.996) NA
FoWFH_Gradu 3.629 NA 7.029* NA 1.658 NA 1.286 NA 1.789 NA 0.272 NA 1.469 NA 0.394 NA

(4.093) NA (8.077) NA (1.919) NA (1.633) NA (2.226) NA (0.314) NA (1.673) NA (1.541) NA

Marriage status
Other marriage status 1.000(ref)
Married 0.364*** 0.361*** 1.804* 1.791* 0.573 0.587 0.675 0.649 0.549* 0.565 2.394*** 2.393*** –1.248** –1.232** 0.572 0.555

(0.135) (0.134) (0.555) (0.557) (0.211) (0.217) (0.206) (0.198) (0.197) (0.204) (0.745) (0.750) (0.540) (0.537) (0.410) (0.411)

Family annual income
Low income 1.000(ref)
Medium income 2.882*** 2.106 1.534 2.765* 2.616*** 2.967 1.593 3.932** 2.367** 6.599** 1.241 1.354 1.437*** 1.857* 0.629 1.283*

(0.988) (1.593) (0.492) (1.626) (0.885) (2.191) (0.515) (2.265) (0.827) (5.122) (0.399) (0.751) (0.484) (1.064) (0.429) (0.736)
High income 2.123* 0.594 1.460 1.616 1.735 1.011 1.446 2.267 1.889 1.946 0.843 0.956 0.918* –0.176 0.351 0.583

(0.823) (0.499) (0.509) (1.120) (0.658) (0.827) (0.513) (1.538) (0.748) (1.643) (0.295) (0.629) (0.553) (1.159) (0.468) (0.840)
FoWFH_Mincome NA 1.432 NA 0.449 NA 0.859 NA 0.288* NA 0.292 NA 0.904 NA –0.518 NA –0.924

NA (1.157) NA (0.301) NA (0.682) NA (0.190) NA (0.244) NA (0.586) NA (1.141) NA (0.863)
FoWFH_Hincome NA 4.379* NA 0.769 NA 1.824 NA 0.488 NA 0.932 NA 0.869 NA 1.272 NA –0.429

NA (3.778) NA (0.588) NA (1.529) NA (0.368) NA (0.825) NA (0.639) NA (1.191) NA (0.950)
cons 9.998*** 9.613*** 7.827*** 7.817***

(1.561) (1.502) (1.122) (1.019)
Note. Standard errors are in parentheses; *** p< 0.01, ** p< 0.05, * p< 0.1; Industry, Work position, Exposure_f, Shopping, Cohabit, Closeness, Wave, City, and other variables have been omitted, see Appendix
Table 7 for complete table details.
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attend to household responsibilities, which often puts them
under additional stress. This was especially true during the
pandemic when children stayed at home because of school
closures and women had to supervise children during work-
ing hours [17,40,41].

This study’s analysis showed that mental health status
varied by gender across eight industries. Men in the com-
puter, manufacture, research and education, circulation,
medical, and government industries reported better mental
health. Furthermore, women in the computer and manu-
facturing industries reported better mental health. How-
ever, women in the circulation and cultural and sport in-
dustries reported worse mental health. Employees in the
computer industry may have reported better mental health
because of their technical computer expertise that provides
the tools and supports to better adapt to working from home.
Extant literature has found that computer and technolog-
ical literacy is associated with lower stress [32]. On the
other hand, this study also found that men and women in
manufacturing industry reported good moods, which may
be because these workers were unaffected by work-from-
home policies. Manufacturing plays an essential role in
maintaining society’s function and economy. Manufactur-
ing workers can return to work without being restricted by
lockdown policies, and the risk of unemployment is rel-
atively low [42]. With rising levels of job insecurity in
all industries, high job satisfaction among manufacturing
workers may be explained by the appreciation for having
a job during the pandemic [43]. Men in research and ed-
ucation industries reported better mental health during the
pandemic, possibly because these employees were unlikely
to be unemployed. However, some studies have found that
researchers had mild levels of stress and depression, as well
asmoderate levels of anxiety during the pandemic [32]. Ad-
ditionally, teachers reported mild stress and anxiety possi-
bly from adjusting to unfamiliar virtual teaching tools [32].
Men working in healthcare services reported better mental
health, probably because healthcare workers may have bet-
ter health awareness and positive attitudes during the pan-
demic, which may explain reduced anxiety levels [44]. On
the other hand, an increased risk of contracting the virus
from patients can extenuate psychological stress in health-
care workers [45–47].

The presence of a close friend or relative infected
with or suspected of having COVID-19 was positively as-
sociated with negative mental health outcomes in women,
which is consistent with previous research [2,28,29,48].
However, some studies showed that people living with
those infectedwith COVID-19 reported lower levels of anx-
iety, possibly because increased knowledge about the virus
gained from seeing the symptoms first-hand lowered their
stress about disease uncertainty [27].

Interestingly, having an inconvenient shopping ex-
perience was positively associated with negative mental
health outcomes in men. Lockdown policies allowed a sin-

gle person per household to go out to buy groceries every
two days [49]. This shopping inconvenience exacerbated
negative mental health outcomes in men because they of-
ten bought without knowledge or awareness of what to buy
[50].

The present study found that a higher number of peo-
ple living in the same household was negatively associ-
ated with mental health in men and women. Inconsistent
lifestyles may have caused friction when more people live
in the same household. Those who were working from
home would need to take care of more people, causing ad-
ditional pressure and workload. Another possible reason
explaining negative mental health outcomes in people liv-
ing with more families in the household was an increased
risk of getting infected.

This study found a negative association between
men’s mental health and close relationship with friends,
suggesting that men had a healthier psychological state
when they had good relationships with friends. Close
friendships would provide more social support from friends
by providing them a way to share their feelings. Therefore,
this would reduce the stress caused by the pandemic [1,44].
However, having a close relationship with friends had no
significant impact on women’s mental health.

An annual household disposable income of 100,000
CNY to 200,000 CNYwas negatively associated with men-
tal health in men because this income range can barely sup-
port families in the first- and second-tier cities like Bei-
jing, Wuhan, and Changsha. Meanwhile, with an increased
risk of unemployment and salary reduction during the pan-
demic, men were under more work pressure, thus lead-
ing to poorer mental health. Some research found that
low-income individuals have poorer mental health [10,25],
while other research has found better mental health among
high-income men. The regression results of the current
study showed no significant correlation between annual
household income and mental health in women. For men,
FoWFH_Age was negatively associated with Busy and In-
dex_all, indicating that younger men were more likely to
feel busy and have poorer mental health when forced to
work from home. This finding is consistent with existing
literature, where younger individuals reported poor men-
tal health and conditions such as depression, anxiety, per-
ceived stress, and post-traumatic stress symptoms [2,3,48].
Negative mental health outcomes among young people
may be explained by having more access to discourag-
ing information about the pandemic online [29]. Further-
more, younger people faced serious financial issues associ-
ated with more uncertain working conditions, and because
of limited recreational activities and entertainment due to
lockdown policies [51]. In addition, FoWFH_Married was
positively associated withUnpleasant, suggesting that mar-
ried men were more likely to feel unhappy towards being
forced to work from home compared to unmarried men,
possibly because working from home may increase the

13

https://www.imrpress.com


amount of childcare they provided [17].
Both highly educated men and women reported poorer

mental health from working at home. For women,
FoWFH_Graduwas positively associatedwithUnpleasant,
suggesting that womenwith amaster’ degree or higher were
more likely to report negative mental health outcomes when
forced to work from home. This may be because highly
educated women typically earn more, and higher-income
women are more connected to the labor market than low-
income women. This link may explain why women with a
higher income reported being more worried about COVID-
19 than women with lower incomes [2]. FoWFH_Hincome
was positively associated with Unpleasant for men as well,
suggesting that high-incomemen were more likely to report
negative health outcomes when forced to work from home.
High-incomemen often have high-ranked positions in com-
panies. For businesses that experienced a service disruption
during the pandemic, job performance and income in men
because of challenges in obtaining data, inconvenient com-
munication, difficult management, and other problems [16].

5. Conclusions
This paper examined how being forced to work from

home affected the mental health of men and women. Being
forced to work from home was negatively associated with
mental health in men, but the association with women’s
mental health was not statistically significant. However,
expanding this study’s sample size may yield noteworthy
and significant results. Married men reported better men-
tal health than unmarried men, while women showed the
opposite relationship. The mental health status varied by
gender in different industries. Men in the computer, man-
ufacture, research and education, circulation, medical, and
government industries reported better mental health. Like-
wise, women in the computer and manufacturing industries
reported better mental health. Women reported worse men-
tal health when they had a friend or relative who was newly
infected with COVID-19 or suspected of being infected,
while men reported experiencing negative mental health
when they found it inconvenient to go shopping for gro-
ceries. Increased numbers of habitants per household were
negatively associated with the mental health of both men
andwomen. Menwere less affected when they had good re-
lationships with their relatives and friends. And men with
an annual household disposable income between 100,000
CNY and 200,000 CNY reported worse mental health.

Based on the results of this study, we have some sug-
gestions for companies and governments that use telecom-
muting. Companies can provide resources and support,
such as a professional mental health physician, to provide
online counseling services for employees who work from
home. Team building activities can also be organized re-
motely so that the team can be given time to relax during
stressful work periods. Women who worked from home
faced negative mental health outcomes from taking onmore

family responsibilities. The government might consider in-
troducing policies that address the impact of working from
home on women, such as taking maternity leave for men
and women and providing childcare subsidies.

6. Limitations
This study has at least three important limitations.

First, while this study used the Patient Health Question-
naire 9 (PHQ-9) and Depression Anxiety Stress Scales-21
(Dass-21), the measures we used do not provide a com-
prehensive view of mental health, and future studies may
consider using other scales that measure different aspects
of mental health not explored in this study. Likewise, the
mental health status in this study was self-reported rather
than clinically diagnosed, so the results may be affected by
the subjective feelings of respondents.

Second, due to the limitations of cross-sectional de-
sign, the findings from the current study illustrate only as-
sociations; and we cannot causal inferences. Third, we only
have data for March and May 2020, limiting the extent to
which we were able to assess the impact of working from
home on mental health over time. Future research could
use longitudinal studies to better explore the causal rela-
tionships between working from home and mental health,
as well as the changes over time.
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Table 6. The heterogeneous estimates on mental health by gender (n = 940).
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Age Married Age Married Age Married Age Married Age Married Age Married Age Married Age Married

Work status
Other work status 1.000(ref)
Forced to WFH 8.443* 0.737 1.081 1.151 15.228** 1.109 1.801 0.675 41.062*** 5.452*** 7.677* 0.968 4.689** 0.659 1.431 –0.345

(10.730) (0.443) (1.267) (0.585) (19.617) (0.665) (2.116) (0.337) (56.043) (3.315) (8.879) (0.467) (1.865) (0.873) (1.559) (0.657)
Age 1.017 0.988 1.006 0.996 1.057* 1.010 1.023 1.006 1.045 0.986 1.024 0.978 0.061 –0.010 0.029 –0.010

(0.031) (0.015) (0.032) (0.015) (0.033) (0.015) (0.030) (0.016) (0.035) (0.015) (0.031) (0.015) (0.045) (0.022) (0.041) (0.021)
FoWFH_Age 0.962 0.989 0.945 0.977 0.932* 0.943* –0.090* –0.050

(0.032) (0.034) (0.033) (0.033) (0.034) (0.031) (0.049) (0.045)

Degree
Did not graduate college 1.000(ref)
Bachelor 0.966 0.957 0.934 0.939 0.633 0.618 0.982 0.999 1.004 1.012 0.628 0.653 –0.291 –0.306 –0.411 –0.433

(0.291) (0.286) (0.298) (0.298) (0.189) (0.184) (0.329) (0.335) (0.311) (0.314) (0.201) (0.211) (0.636) (0.639) (0.648) (0.649)
Graduate 0.693 0.692 0.927 0.930 0.716 0.701 0.856 0.844 1.114 1.166 0.594 0.583 –1.287** –2.011** 0.537 0.485

(0.301) (0.300) (0.451) (0.453) (0.305) (0.298) (0.418) (0.412) (0.486) (0.508) (0.283) (0.280) (0.536) (0.948) (0.411) (0.670)

Marriage status
Other marriage status 1.000(ref)
Married 0.350*** 0.124*** 1.812* 2.855** 0.564 0.308* 0.663 0.554 0.533* 0.939 2.241** 2.250 –0.161 –0.181 –0.232 –0.207

(0.130) (0.083) (0.563) (1.524) (0.209) (0.204) (0.202) (0.292) (0.192) (0.611) (0.704) (1.146) (0.435) (0.437) (0.427) (0.427)
FoWFH_Married 3.674* 0.557 2.157 1.313 0.499 1.099 0.946 0.145

(2.520) (0.322) (1.486) (0.752) (0.345) (0.615) (0.992) (0.750)

Family annual income
Low income 1.000(ref)
Medium income 2.833*** 2.972*** 1.515 1.444 2.519*** 2.695*** 1.590 1.621 2.272** 2.299** 1.216 1.277 1.390*** 1.463*** 0.602 0.643

(0.974) (1.020) (0.484) (0.466) (0.855) (0.914) (0.515) (0.528) (0.798) (0.804) (0.394) (0.418) (0.482) (0.484) (0.429) (0.433)
High income 2.110* 2.208** 1.407 1.340 1.670 1.800 1.445 1.474 1.824 1.852 0.840 0.870 0.881 0.966* 0.329 0.356

(0.822) (0.857) (0.488) (0.469) (0.637) (0.684) (0.513) (0.526) (0.726) (0.734) (0.295) (0.308) (0.550) (0.553) (0.467) (0.470)

Industry
Agriculture 1.000(ref)
Computer 0.420* 0.454 0.514* 0.511* 0.591 0.615 0.819 0.800 0.295** 0.260*** 1.909 1.818 –1.516** –1.432** –0.255 –0.299

(0.205) (0.223) (0.207) (0.205) (0.274) (0.287) (0.341) (0.333) (0.148) (0.131) (0.789) (0.751) (0.710) (0.718) (0.562) (0.562)
Manufacture 0.407* 0.422* 0.595 0.584 0.498 0.493 0.532* 0.509* 0.414* 0.350** 1.565 1.424 –1.399** –1.404** –0.388 –0.470

(0.187) (0.196) (0.220) (0.213) (0.216) (0.214) (0.202) (0.191) (0.198) (0.165) (0.579) (0.523) (0.667) (0.672) (0.506) (0.501)
Research & edu 0.125*** 0.133*** 0.594 0.596 0.797 0.823 0.620 0.612 0.771 0.620 1.300 1.305 –1.532 –1.538 –0.410 –0.413

(0.092) (0.097) (0.255) (0.257) (0.518) (0.535) (0.274) (0.271) (0.535) (0.426) (0.548) (0.551) (1.012) (1.019) (0.580) (0.581)
Circulation 0.621 0.612 0.939 0.915 0.354** 0.345** 0.862 0.842 0.556 0.489 2.346** 2.180** –1.273* –1.282* 0.270 0.216

(0.310) (0.307) (0.369) (0.357) (0.167) (0.163) (0.341) (0.333) (0.289) (0.252) (0.921) (0.857) (0.730) (0.733) (0.529) (0.528)
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Table 6. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Age Married Age Married Age Married Age Married Age Married Age Married Age Married Age Married

Investment 0.825 0.825 1.015 0.999 0.722 0.692 0.581 0.565 1.061 0.89 1.486 1.410 –0.288 –0.344 –0.064 –0.105
(0.404) (0.406) (0.380) (0.372) (0.338) (0.325) (0.223) (0.216) (0.537) (0.443) (0.551) (0.526) (0.714) (0.716) (0.51) (0.510)

Medical 0.255 0.251 1.897 1.890 0.841 0.848 2.209 2.108 0.142** 0.118** 2.626 2.460 –2.105 –2.125 1.317 1.279
(0.237) (0.232) (1.052) (1.045) (0.703) (0.713) (1.324) (1.262) (0.141) (0.116) (1.563) (1.461) (1.401) (1.407) (0.806) (0.807)

Cultural & sport 0.893 0.827 0.889 0.864 0.603 0.549 0.438* 0.434* 0.793 0.576 2.428* 2.367* –0.456 –0.675 –0.016 –0.029
(0.557) (0.509) (0.466) (0.455) (0.360) (0.324) (0.219) (0.218) (0.535) (0.375) (1.201) (1.176) (0.928) (0.921) (0.685) (0.686)

Government 0.398 0.403 0.684 0.646 0.325* 0.325* 0.813 0.797 1.146 0.943 1.305 1.189 –1.361 –1.395 –0.127 –0.193
(0.266) (0.272) (0.364) (0.342) (0.210) (0.211) (0.437) (0.428) (0.805) (0.659) (0.672) (0.611) (0.980) (0.984) (0.723) (0.723)

Work position
Low position 1.000(ref)
Mediun position 1.142 1.150 1.313 1.319 1.097 1.116 0.870 0.875 1.444 1.470 1.726** 1.731** 0.319 0.356 0.373 0.378

(0.288) (0.290) (0.282) (0.284) (0.282) (0.286) (0.182) (0.183) (0.373) (0.380) (0.372) (0.373) (0.376) (0.377) (0.290) (0.290)
High position 2.066** 2.002** 1.257 1.269 1.311 1.287 1.023 1.020 3.213*** 3.130*** 2.135** 2.067** 1.307*** 1.289*** 0.611 0.592

(0.673) (0.652) (0.389) (0.392) (0.424) (0.416) (0.318) (0.317) (1.060) (1.030) (0.665) (0.641) (0.472) (0.474) (0.410) (0.411)

Exposure_f
Do not exposure 1.000(ref)
Exposure 1.937 2.116 3.882** 3.903** 1.182 1.264 4.262** 4.333** 0.767 0.825 3.417* 3.577* 0.497 0.617 2.109** 2.131**

(1.240) (1.362) (2.681) (2.684) (0.750) (0.804) (2.929) (2.977) (0.510) (0.540) (2.444) (2.558) (1.011) (1.013) (0.965) (0.967)

Shopping
Shop incovenience 1.000(ref)
Shop convenience 3.111*** 3.263*** 1.478 1.446 2.713*** 2.734*** 1.855 1.894 2.381*** 2.258** 1.022 1.044 1.757*** 1.732*** 0.667 0.700

(0.994) (1.047) (0.754) (0.731) (0.863) (0.873) (0.862) (0.881) (0.769) (0.729) (0.520) (0.532) (0.485) (0.487) (0.692) (0.694)
Cohabit 1.357*** 1.376*** 1.275*** 1.278*** 1.418*** 1.435*** 1.217** 1.209** 1.368*** 1.356*** 1.261*** 1.245** 0.540*** 0.556*** 0.380*** 0.375***

(0.151) (0.154) (0.110) (0.110) (0.157) (0.160) (0.107) (0.106) (0.150) (0.149) (0.113) (0.111) (0.160) (0.161) (0.117) (0.117)

Closeness
Low closeness 1.000(ref)
Medium closeness 0.133** 0.133*** 0.828 0.780 0.323 0.378 0.603 0.612 0.145** 0.167* 0.852 0.904 –2.715*** –2.641** –0.603 –0.058

(0.105) (0.101) (0.393) (0.373) (0.249) (0.285) (0.284) (0.290) (0.134) (0.156) (0.399) (0.432) (1.046) (1.049) (0.618) (0.626)
High closeness 0.074*** 0.073*** 0.507 0.483 0.272* 0.305 0.565 0.566 0.157** 0.174* 0.912 0.950 –3.055*** –3.029*** –0.795 –0.795

(0.058) (0.055) (0.232) (0.221) (0.206) (0.226) (0.256) (0.256) (0.144) (0.162) (0.408) (0.431) (1.032) (1.036) (0.586) (0.590)
Wave 0.754 0.752 0.725 0.714 0.726 0.717 1.210 1.227 0.825 0.823 0.767 0.772 –0.354 –0.390 –0.151 –0.136

(0.171) (0.170) (0.167) (0.164) (0.164) (0.161) (0.28) (0.284) (0.184) (0.183) (0.178) (0.179) (0.330) (0.331) (0.305) (0.306)
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Table 6. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Age Married Age Married Age Married Age Married Age Married Age Married Age Married Age Married

City
Chengdu 1.000(ref)
Beijing 1.702* 1.778** 0.771 0.784 1.994** 2.099*** 0.610* 0.599* 2.227*** 2.284*** 0.659 0.660 1.118*** 1.184*** –0.565 –0.564

(0.478) (0.500) (0.213) (0.217) (0.566) (0.597) (0.168) (0.166) (0.639) (0.652) (0.182) (0.183) (0.417) (0.418) (0.366) (0.367)
Wuhan 1.072 1.107 0.685 0.703 1.682 1.777 0.466** 0.453*** 1.130 1.190 1.111 1.081 0.413 0.465 –0.563 –0.592

(0.388) 0(.401) (0.208) (0.215) (0.604) (0.637) (0.141) (0.138) (0.397) (0.417) (0.352) (0.343) (0.536) (0.537) (0.414) (0.416)
Changsha 0.620* 0.631* 0.44*** 0.45*** 0.688 0.706 0.525** 0.517** 1.297 1.324 0.619* 0.606* –0.409 –0.387 –0.994*** –1.010***

(0.171) (0.174) (0.119) (0.122) (0.185) (0.189) (0.143) (0.141) (0.348) (0.355) (0.169) (.0166) (0.393) (0.395) (0.360) (0.362)
cons 7.105*** 10.066*** 6.807*** 8.127***

(1.957) (1.482) (1.511) (1.003)
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Table 7. The heterogeneous estimates on mental health by gender (n = 940).
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income

Work status
Other work status 1.000(ref)
Forced to WFH 1.247 0.98 0.496 1.238 1.605 1.711 0.825 1.891 1.902 5.929** 3.102 1.135 0.795 1.143 0.227 0.343

(0.964) (0.681) (0.356) (0.728) (1.236) (1.136) (0.636) (1.091) (1.606) (4.298) (2.348) (0.644) (1.081) (0.956) (0.933) (0.744)
Age 0.987 0.988 0.995 0.997 1.009 1.010 1.005 1.006 0.986 0.984 0.976 0.977 –0.010 –0.009 –0.012 –0.011

(0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.016) (0.016) (0.015) (0.015) (0.015) (0.015) (0.022) (0.022) (0.021) (0.021)

Deree
Did not graduate college 1.000(ref)
Bachelor 0.675 0.934 0.739 0.945 0.526 0.622 1.013 0.998 0.580 0.965 1.736 0.652 –0.665 –0.205 0.274 –0.200

(0.531) (0.282) (0.501) (0.300) (0.418) (0.186) (0.735) (0.333) (0.497) (0.300) (1.242) (0.210) (1.098) (0.436) (0.882) (0.427)
Graduate 0.227 0.629 0.198 0.944 0.458 0.695 0.680 0.860 0.679 1.070 1.615 0.579 –1.568 –0.404 –0.772 –0.414

(0.246) (0.276) (0.204) (0.459) (0.513) (0.297) (0.783) (0.420) (0.814) (0.471) (1.673) (0.278) (1.606) (0.641) (1.386) (0.649)
FoWFH_Bachelor 1.508 1.373 1.226 0.976 1.837 0.294 0.585 –0.618

(1.255) (1.048) (1.029) (0.798) (1.658) (0.235) (1.177) (0.996)
FoWFH_Graduate 3.629 7.029* 1.658 1.286 1.789 0.272 1.469 0.394

(4.093) (8.077) (1.919) (1.633) (2.226) (0.314) (1.673) (1.541)

Marriage status
Other marriage status 1.000(ref)
Married 0.364*** 0.361*** 1.804* 1.791* 0.573 0.587 0.675 0.649 0.549* 0.565 2.394*** 2.393*** –1.248** –1.232** 0.572 0.555

(0.135) (0.134) (0.555) (0.557) (0.211) (0.217) (0.206) (0.198) (0.197) (0.204) (0.745) (0.750) (0.540) (0.537) (0.410) (0.411)

Family annual income
Low income 1.000(ref)
Medium income 2.882*** 2.106 1.534 2.765* 2.616*** 2.967 1.593 3.932** 2.367** 6.599** 1.241 1.354 1.437*** 1.857* 0.629 1.283*

(0.988) (1.593) (0.492) (1.626) (0.885) (2.191) (0.515) (2.265) (0.827) (5.122) (0.399) (0.751) (0.484) (1.064) (0.429) (0.736)
High income 2.123* 0.594 1.460 1.616 1.735 1.011 1.446 2.267 1.889 1.946 0.843 0.956 0.918* –0.176 0.351 0.583

(0.823) (0.499) (0.509) (1.120) (0.658) (0.827) (0.513) (1.538) (0.748) (1.643) (0.295) (0.629) (0.553) (1.159) (0.468) (0.840)
FoWFH_Mincome 1.432 0.449 0.859 0.288* 0.292 0.904 –0.518 –0.924

(1.157) (0.301) (0.682) (0.190) (0.244) (0.586) (1.141) (0.863)
FoWFH_Hincome 4.379* 0.769 1.824 0.488 0.932 0.869 1.272 –0.429

(3.778) (0.588) (1.529) (0.368) (0.825) (0.639) (1.191) (0.950)

Industry
Agriculture 1.000(ref)
Computer 0.430* 0.442* 0.535 0.513* 0.596 0.605 0.810 0.795 0.280** 0.280** 1.808 1.805 –1.454** –1.449** –0.258 –0.293

(0.209) (0.216) (0.215) (0.208) (0.279) (0.281) (0.338) (0.333) (0.141) (0.141) (0.758) (0.75) (0.718) (0.713) (0.565) (0.564)
Manufacture 0.403** 0.405** 0.621 0.592 0.481* 0.480* 0.515* 0.500* 0.374** 0.369** 1.427 1.411 –1.422** –1.443** –0.423 –0.463

(0.185) (0.186) (0.228) (0.219) (0.210) (0.207) (0.195) (0.190) (0.177) (0.175) (0.533) (0.524) (0.674) (0.667) (0.504) (0.506)
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Table 7. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income

Research & edu 0.120*** 0.114*** 0.620 0.596 0.768 0.738 0.621 0.600 0.690 0.667 1.336 1.295 –1.597 –1.679* –0.376 –0.428
(0.087) (0.083) (0.268) (0.258) (0.503) (0.479) (0.275) (0.266) (0.473) (0.461) (0.569) (0.549) (1.020) (1.012) (0.584) (0.583)

Circulation 0.615 0.596 0.984 0.900 0.347** 0.345** 0.847 0.788 0.510 0.520 2.162* 2.157* –1.263* –1.274* 0.240 0.178
(0.306) (0.297) (0.385) (0.355) (0.165) (0.163) (0.337) (0.316) (0.264) (0.270) (0.860) (0.856) (0.739) (0.731) (0.529) (0.533)

Investment 0.780 0.771 1.002 0.995 0.678 0.665 0.567 0.542 0.925 0.897 1.443 1.397 –0.365 –0.420 –0.090 –0.129
(0.380) (0.376) (0.373) (0.373) (0.318) (0.311) (0.217) (0.209) (0.462) (0.447) (0.543) (0.524) (0.718) (0.713) (0.510) (0.513)

Medical 0.239 0.240 1.903 1.843 0.811 0.826 2.155 2.056 0.126** 0.133** 2.746* 2.457 –2.172 –2.151 1.343* 1.229
(0.221) (0.222) (1.060) (1.025) (0.681) (0.691) (1.298) (1.235) (0.126) (0.132) (1.655) (1.460) (1.411) (1.402) (0.810) (0.810)

Cultural & sport 0.807 0.772 0.916 0.877 0.523 0.504 0.431* 0.403* 0.598 0.571 2.234 2.359* –0.703 –0.798 –0.067 –0.050
(0.494) (0.474) (0.481) (0.465) (0.307) (0.299) (0.217) (0.202) (0.388) (0.372) (1.116) (1.175) (0.922) (0.920) (0.689) (0.687)

Government 0.375 0.393 0.680 0.641 0.309* 0.311* 0.789 0.724 1.011 1.028 1.186 1.169 –1.434 –1.420 –0.159 –0.274
(0.250) (0.264) (0.361) (0.341) (0.200) (0.201) (0.423) (0.389) (0.705) (0.715) (0.610) (0.605) (0.985) (0.980) (0.722) (0.728)

Work position
Low position 1.000(ref)
Medium position 1.148 1.148 1.287 1.294 1.111 1.092 0.873 0.863 1.441 1.379 1.773*** 1.736** 0.342 0.326 0.376 0.368

(0.290) (0.292) (0.277) (0.28) (0.287) (0.283) (0.183) (0.182) (0.374) (0.359) (0.384) (0.376) (0.379) (0.379) (0.291) (0.291)
High position 2.029** 2.054** 1.269 1.273 1.291 1.285 1.024 1.040 3.105*** 2.948*** 2.184** 2.076** 1.301*** 1.267*** 0.625 0.610

(0.659) (0.670) (0.394) (0.393) (0.418) (0.418) (0.320) (0.324) (1.024) (0.974) (0.685) (0.645) (0.475) (0.476) (0.412) (0.411)

Exposure_f
Do not exposure 1.000(ref)
Exposure 2.093 2.127 3.761* 3.767* 1.256 1.284 4.340** 4.441** 0.843 0.877 3.741* 3.614* 0.630 0.685 2.112** 2.109**

(1.345) (1.382) (2.618) (2.597) (0.798) (0.817) (2.991) (3.079) (0.552) (0.577) (2.678) (2.587) (1.015) (1.011) (0.968) (0.969)

Shopping
Shop inconvenience 1.000(ref)
Shop convenience 2.959*** 3.037*** 1.398 1.525 2.610*** 2.634*** 1.854 1.837 2.334*** 2.267** 1.018 1.029 1.675*** 1.666*** 0.644 0.697

(0.940) (0.971) (0.718) (0.797) (0.829) (0.838) (0.866) (0.871) (0.755) (0.733) (0.521) (0.527) (0.487) (0.486) (0.696) (0.699)
Cohabit 1.353*** 1.391*** 1.291*** 1.276*** 1.421*** 1.428*** 1.214** 1.22** 1.367*** 1.364*** 1.241** 1.245** 0.542*** 0.562*** 0.383*** 0.382***

(0.150) (0.155) (0.111) (0.109) (0.158) (0.159) (0.107) (0.108) (0.150) (0.150) (0.112) (0.111) (0.161) (0.162) (0.118) (0.117)
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Table 7. Continued.
Ordinal Logistic Regression Ordinary Least Square

Unpleasant Spiritless Busy Index_all

Male Female Male Female Male Female Male Female

Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income Edu Income

Closeness
Low closeness 1.000(ref)
Medium closeness 0.141** 0.139** 0.786 0.781 0.386 0.381 0.588 0.578 0.152** 0.172* 0.795 0.886 –2.556** –2.585** –0.678 –0.657

(0.110) (0.109) (0.379) (0.373) (0.297) (0.292) (0.281) (0.273) (0.138) (0.163) (0.388) (0.420) (1.052) (1.045) (0.626) (0.621)
High closeness 0.078*** 0.080*** 0.476 0.467* 0.315 0.320 0.547 0.529 0.161** 0.193* 0.829 0.937 –2.927*** –2.872*** –0.898 –0.881

(0.060) (0.062) (0.222) (0.215) (0.240) (0.242) (0.252) (0.239) (0.145) (0.181) (0.39) (0.425) (1.042) (1.035) (0.596) (0.590)
Wave 0.750 0.783 0.747 0.717 0.719 0.744 1.222 1.192 0.823 0.858 0.769 0.768 –0.376 –0.310 –0.122 –0.147

(0.170) (0.179) (0.172) (0.166) (0.162) (0.169) (0.284) (0.277) (0.183) (0.192) (0.180) (0.179) (0.332) (0.332) (0.306) (0.307)

City
Chengdu 1.000(ref)
Beijing 1.781** 1.863** 0.758 0.783 2.095*** 2.123*** 0.605* 0.618* 2.286*** 2.327*** 0.660 0.663 1.195*** 1.253*** –0.584 –0.559

(0.500) (0.526) (0.209) (0.217) (0.598) (0.605) (0.167) (0.170) (0.655) (0.671) (0.183) (0.183) (0.420) (0.419) (0.367) (0.366)
Wuhan 1.098 1.077 0.649 0.683 1.752 1.716 0.459** 0.468** 1.170 1.134 1.122 1.093 0.450 0.403 –0.594 –0.585

(0.398) (0.392) (0.198) (0.208) (0.629) (0.617) (0.139) (0.142) (0.412) (0.399) (0.357) (0.347) (0.540) (0.537) (0.415) (0.415)
Changsha 0.634* 0.652 0.426*** 0.444*** 0.703 0.717 0.521** 0.534** 1.323 1.371 0.622* 0.610* –0.381 –0.335 –1.013*** –0.986***

(0.175) (0.181) (0.115) (0.120) (0.189) (0.193) (0.142) (0.145) (0.355) (0.369) (0.171) (0.167) (0.396) (0.395) (0.360) (0.361)
cons 9.998*** 9.613*** 7.827*** 7.817***

(1.561) (1.502) (1.122) (1.019)
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