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ARTICLE INFO ABSTRACT

Keywords: Governments worldwide have taken unprecedented social distancing and community lockdown measures to halt
COVID-19 pandemic the COVID-19 epidemic, leaving millions of people restrained in locked-down communities and their mental
Lockdown

well-being at risk. This study examines Chinese rural residents’ mental health risk under emergency lockdown
during the COVID-19 pandemic. It investigates how the environmental, socioeconomic, and behavioral di-
mensions of community support affect mental health in this emergency context. We also explore whether
community support’s effectiveness depends on the strictness of lockdown measures implemented and the level of
individual perceived COVID-19 infection risk. We collect self-reported mental health risk, community support,
and demographics information through a cross-sectional survey of 3892 Chinese rural residents living in small
towns and villages. Ordinary least square regressions are employed to estimate the psychological effects of
community support. The results suggest that the COVID-19 epidemic and lockdown policies negatively affect
psychological well-being, especially for rural females. The capacity for community production has the largest
impact on reducing mental health risks, followed by the stability of basic medical services, community cohesion,
housing condition, the stability of communications and transportation supply, and the eco-environment. The
effectiveness of different community support dimensions depends on the level of lockdown policy implemented
and the levels of one’s perceived risk of COVID-19 infection. Our study stresses the psychological significance of
a healthy living environment, resilient infrastructure and public service system, and community production
capacity during the lockdown in rural towns and villages.

Living environment
Community support
Mental health
Psychological well-being

1. Introduction

The outbreak of COVID-19 has caused 7,805,148 confirmed cases
and 431,192 reported deaths globally as of June 15, 2020 (WHO,
2020a). In addition to pharmaceutical measures, many governments
have taken unprecedented social distancing and quarantine measures to
halt the transmission of COVID-19 and prevent potential massive out-
breaks (Heymann and Shindo, 2020). For the first time, thousands of
cities, towns, and villages are locked down, and billions of people are
encouraged or forced to stay at home (Wilder-Smith et al., 2020). Such
public health measures induce enormous social and economic costs
(Xiao and Torok, 2020). Still, both existing studies and the WHO

guidelines suggest that these measures effectively slow the pandemic’s
spread when vaccines and specific medicines are not yet available
(Heymann and Shindo, 2020; Kiesha et al., 2020). This study explores
how community support mitigates the effects of social isolation on
mental health when lockdown policies are strictly implemented.
COVID-19 has changed the world tremendously, with nearly 20% of
patients experiencing mental health problems (Taquet et al., 2020).
When staying in lockdown situations, rural people in developing coun-
tries typically have more difficulties, such as disrupting public services
and lack of medical attention (Ranscombe, 2020; Summers-Gabr, 2020).
Chinese governments have imposed social distancing and lockdown
measures on rural communities, and these measures are expected to last
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for months or even longer. The labor shortage and traffic disruption
caused by lockdown policies had led to obstruction of agricultural pro-
duction and transportation in rural communities; also, the quarantine
had exposed the inadequacy of rural public service and community
management. Therefore, people living in rural communities can be quite
vulnerable to mental health problems (Guo et al., 2020; Hamadani et al.,
2020). A recent study has shown that COVID-19 has significant mental
health and community implications in rural social relations (Brooks
et al., 2020). How to deal with mental health problems and community
trauma for people in rural areas has become a critical concern.

Unlike normal daily circumstances, quarantine or lockdown situa-
tions would expose people to more complicated and wide-ranging
stressors (Brooks et al., 2020). Individuals living in lockdown commu-
nities can suffer from loneliness and stress, which in turn can have sig-
nificant impacts on their mental health and subjective well-being
(Brooks et al., 2020; Wang G et al., 2020). Infection risk within the
community and inadequate distribution of necessities can further
worsen mental health (Pfefferbaum and North, 2020). Previous studies
have shown that acute stress disorders are more likely to be observed
among the general public who have had quarantine experience, espe-
cially among vulnerable groups, such as older adults and people living in
remote areas (Yang et al., 2020° Li et al., 2020). The symptoms of
quarantine-induced mental disorders include insomnia, fatigue, loss of
concentration, depression, bipolar disorder, and in extreme cases, sui-
cidal tendencies (Rajkumar, 2020; Rubin and Wessely, 2020), and these
adverse effects did not fade quickly over time (Wang et al., 2020a,b).
Therefore, understanding mental disorders’ stressors under social
isolation has practical implications in the current situation (Xiang et al.,
2020; Arden and Chilcot, 2020).

Mental health has become one of the significant health challenges
faced by the global population. Existing theories mainly focused on
environmental determinants and social determinants. On one side, they
highlighted the importance of the physical living environment. Specif-
ically, some studies find that clean air and natural neighborhood envi-
ronment are crucial determinants of population health (The Lancet

Table 1
Indicator system of mental health risk and community support.

Self-reported mental Mental health risk Panic
health status

(Dependent variable)

Boredom and frustration

Anxiety

Loss of confidence

Community Support Eco-environment Natural environmental conditions

(Independent Air quality
variable) Housing Sufficient number of rooms
Housing conditions
The landscape around the house
Community Social order
cohesion Neighborhood assistance

Physical activities Frequency of outdoor activities in
the exterior of the property and
roofs

Frequency of activities to open
spaces (i.e. fields, forests,
waterfronts etc.) outside the
village

Self-produced food supply
Self-produced vegetables supply
Self-produced meat and eggs
supply

Impact on production and income
Water, electricity, energy and
sanitation supply
Communications and
transportation supply

Basic supplies (i.e., supermarkets,
commissaries, etc.)

Basic medical services

Community
production

Infrastructure and
public services
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Public Health, 2017). A higher level of neighborhood greenness, nature
availability, and better green space quality (i.e., well-maintained, clean,
large, and open) have significant positive effects on mental health dur-
ing COVID-19 (Geng et al., 2020; Slater et al., 2020; Bratman et al.,
2019), especially by increasing the frequency and duration of individual
physical activity (Akpinar, 2016; Lu, 2019). Studies have shown that
better housing and living conditions contributed to people’s physical
and mental health during the COVID-19(Tsai and Wilson, 2020; Jones
and Grigsby-Toussaint, 2020). Housing with adequate space, a clean and
safe environment, proper heating, sanitation, and lighting facilities play
a significant role in increasing life satisfaction and well-being (Florian
et al., 2011; Friesinger et al., 2019). A pleasant private outdoor green
space (e.g., private garden, yard, open roof) is also conducive to psy-
chological benefits (Lin et al., 2017).

On the other side, scholars also find that social factors such as indi-
vidual education level, childhood experiences, and social life also affect
people’s mental health, sometimes through interacting with the physical
environment (Mullins et al., 2016; Amin et al., 2019). Neighborhood
assistance, community-based collaboration, and social support can
significantly improve community social environments and increase in-
dividual mental well-being (Herrero and Gracia, 2007; Liu et al., 2017).
Besides, social services (Sophie et al., 2020) and public infrastructure
systems (The Lancet Public Health, 2017) also have critical influences on
population health. Improved and accessible health services, social care,
and other basic infrastructure, including safe drinking water, adequate
food supply, sanitation, electricity, and transportation, are critical fac-
tors in promoting mental health (Bergmans et al., 2019; Phillipson et al.,
2020). Telemedicine can make up for the lack of health services in rural
areas, but poor internet access will affect information exchange and
further exacerbate loneliness (Nagata, 2020).

Compared with cities, rural communities may have some advan-
tages, such as lower population density, higher green coverage, tighter
social networks, and more robust self-sufficiency in the food supply.
Simultaneously, the disadvantages are also obvious, especially in remote
and underdeveloped rural areas, such as fragile infrastructure and fewer
public services, especially in terms of essential health and medical ser-
vices. Moreover, in China, rural households hold fewer economic re-
sources to defend againt adverse shocks and make a living in social
isolation (Su et al., 2020). The COVID-19 pandemic has brought more
attention to the modernization of rural governance capacity.

The scale, rapid development, and impact of massive community
containment under the COVID-19 pandemic are unprecedented in his-
tory. The changes in the rural population’s physical, psychological, and
social conditions under isolation are also unprecedented, even extreme.
It is a consensus that material and spiritual support at the community
level significantly influence individuals’ quality of life and subjective
well-being, especially concerning daily life during quarantine (Zhu
et al., 2020). Several studies have investigated how to mitigate quar-
antine experience’s psychological impacts (Brooks et al., 2020). our
study is the first to comprehensively assess the role of community sup-
port systems in protecting rural residents’ mental health and psycho-
logical well-being during this unprecedented community lockdown.
This particular case study will enhance our understanding and provide
guiding significance for the living environment, social environment, and
governance capabilities in rural areas during large-scale public health
incidents. It will also contribute to the theoretical understanding of the
association between environment and mental health.

In this study, we introduce a systematic framework incorporating
socioeconomic factors (i.e., community production, social cohesion,
social service, individual demographic characteristics), environmental
factors (eco-environment, housing, basic infrastructure), and behavioral
factors (i.e., physical activities) of community support into the analysis
of the mental health and subjective well-being of individuals living in
locked-down rural communities during the COVID-19 pandemic. We
first examine the mental health risk of Chinese rural residents under the
emergency lockdown during the pandemic and investigate how the
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Fig. 1. Research flow analysis diagram.

different community-support factors affect mental health in this emer-
gency context. To gain more comprehensive insights under different
social conditions, we further explore whether community support’s
performance differs by the strictness of lockdown measures imple-
mented (Wilder-Smith et al., 2020) and the level of individual perceived
COVID-19 infection risk (Khosravi, 2020).

2. Material and methods
2.1. Sample and data collection

The study population comprises 3892 rural residents who have been
living in small rural towns and villages for at least five days during the
COVID-19 lockdown from all 34 provincial administrative regions in
China. To collect the data, we randomly or semi-targeted distribute
online questionnaires from February 16 to March 10, 2020. We gathered
self-reported information about mental health risk, perceived and
objective community support, demographic and socioeconomic char-
acteristics in the survey. This work was reviewed and approved by the
Village and Town Planning Branch of the Architectural Society of China.

2.2. Measure of self-reported mental health risk

We use the MADRS Montgomery Depression Rating Scale (Mont-
gomery et al., 1979), the General Health-12 Scale (Montazeri et al.,
2003), the World Health Organization Well-Being Index (Topp et al.,
2015), and the Generalized Anxiety Self-rating Scale (Spitzer et al.,
2006) for reference. The mental health risk of rural residents living in
locked-down communities is measured by the average score of the four
most common items indicating psychological distress: feelings of panic,
anxiety, boredom and frustration, and loss of confidence (see Table 1).
More specifically, we designed the following four questions to capture
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respondent’s feeling of distress in the lockdown (Akpinar, 2016): Do you
feel panic because of the pandemic spread during the COVID-19 (Akter
and Basher, 2014); Are you bored and frustrated by doing nothing (Amin
et al., 2019); Are you anxious about potential financial loss or abnormal
production and lives (Kansiimeet al., 2020); Do you feel unconfident
about overcoming the pandemic and restoring normal daily production
and lives. Measurements are made through the five-point Likert scale,
ranging from 1 (not distressed) to 5(highly distressed).

2.3. Measure of community support

The level of community support is measured through six dimensions:
eco-environment, housing condition, infrastructure and public services,
community cohesion, community production, and physical activities,
see Table 1. The eco-environment dimension includes two items of a
village’s natural environment (i.e., forests, fields, and watersides) and
air quality. The housing-condition dimension consists of three items: the
number and size of rooms, living conditions (i.e., heating, sanitation,
and lighting facilities), and the exterior of the property and surrounding
landscape. The measurements of community infrastructure and public
services include basic infrastructure (i.e., water, electricity, energy, and
sanitation supply), communications and transportation systems, distri-
bution of basic supplies (i.e., groceries), and basic medical services. The
community cohesion dimension includes social order and neighborhood
assistance. The dimension of community production includes food self-
sufficiency and the pandemic’s overall impact on the household’s pro-
duction and income. The physical activity dimension focuses on the
frequency of outdoor activities. Due to social distancing principles, we
only examine the physical activities in outdoor space in private houses
(i.e., the exterior of the property and roofs) or green open spaces outside
villages (i.e., fields, forests, watersides). The four indicators constituting
the fragility of community infrastructure and public service dimensions
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Table 2 Table 2 (continued)
Characteristics of study participants (n = 3892). ~¥30000 288 7 4%
Mean Standard Major source of income
error Local agriculture, forestry, stockbreeding and fishery 647 16.6%
industry

Self-re'ported mental health status (range 1-5) Local non-agriculture, forestry, stockbreeding and 1464 37.6%

Panic ' 2.63 0.018 fishery industry

Bore;dom and frustration 2.65 0.020 Non-local work 1132 29.1%
Anxiety 3.07 0.020 Other sources 649 16.7%
Loss of confidence 1.49 0.011

Mental health risk 2.46 0.012

}(‘::::1:11‘1::21 ::;l:,lzort (range 1-5) are binary variables characterized by whether the infrastructure services
Natural environmental conditions (i.e., forests, fields, 3.82 0.014 have been ever disrupted (0 is for being never disrupted, and is1 for
watersides etc.) being disrupted at least once). All the other indicators are made through
Air quality 4.15 0.013 the five-point Likert scale, ranging from 1 (strongly disagree, very poor,

Housing

or very rare) to 5 (strongly agree, very good, or very frequent).
Sufficient number of rooms 3.64 0.015 y ) ( 81y agree, very g ? y q )
Housing conditions (i.e., heating, ventilation, lighting, 3.85 0.014
ete.) 2.4. Socioeconomic conditions
The landscape around the house 3.60 0.014

Community cohesion We control for individual demographic and socioeconomic condi-
Social order 417 0.012 . in th d h 1 iables includ 1 f 1
Neighborhood assistance 302 0.014 tions in the study. The control variables include sex (male or female),

Physical activities age (<45 years, 45-60 years, and >60 years), educational attainment
Frequency of outdoor activities in the exterior of the ~ 2.88 0.021 (elementary education, secondary education, and higher education),
I;r"perty a“dfroo'fs, i o field 208 0019 annual household income per capita (<¥3750, ¥3750-10000, ¥10000-

tivities t €. , . . . . .
requency of activities to open sPaces.(l e Hewds 30000, or >¥30000), and the major source of income (agriculture, non-
forests, waterfronts etc.) outside the village . K

Community production agricultural and local, non-agricultural and non-local, and others).
Self-produced food supply 3.53 0.019
Self-produced vegetable supply 3.39 0.019 2.5. The level of community lockdown and individual perceived risk of
Self-produced meat and eggs supply 3.22 0.019 COVID-19 i .

Impact on production and income 3.19 0.019 : lnf ection
Number  Percent
- - We define low-level lockdown measures as taking daily management

Infrastructure and public services L. K X R
Water, electricity, energy, and sanitation supply measures, local pandemic information reporting, conducting commu-
Once or more off of function 928 23.8% nity cleaning and sanitization; intermediate-level measures as advo-
Never off of function 2964 76.2% cating for residents to stay at home, shutting down some or all shops and
Communications and transportation supply public centers, closing town/village borders to restrict access by non-
Once or more off of function 1709 43.9% id . d high-1 1 losi i bord
Never off of function 2183 56.1% resi ‘ents, and hig -‘eve measures as os‘mg town/village borders to
Basic supplies (i.e., supermarkets, commissaries, etc.) restrict any population movement, enforcing stay at home orders for
Once or more off of function 848 21.8% residents.

Never °f2°f fluncmm 3044 78.2% Individual perceived risk of COVID-19 infection is also measured at
Basic medical services . . . .

Once or more off of function 1 28.5% thret? different levels according to the Physmal d.1stance fron} the nearest
Never off of function 2781 71.5% confirmed or suspected cases. We define low risk as perceived nearest

Socioeconomic characteristics confirmed or suspected cases occur in municipality or provincial level;

Level of community lockdown medium risk as perceived nearest confirmed or suspected cases occur in
Low level county-level; high risk as perceived nearest confirmed or suspected cases
Taking daily management measures 252 6.5% int i family 1 1
Reporting local pandemic situation, conducting 214 5.5% occur in town, village or family level
community cleaning and sanitization
Medium level 2.6. Statistical analysis
Advocating residents to stay at home, shutting down 617 15.9%
some or all shops and public centers & 1 £ lvsi h . btai
Closing town/village borders to restrict access of non- 1747 44.9% We IZSt use e)fp OFatory actor analysis to extract t‘ € metric to obtain
residents more valid contributing factors. Then, we apply ordinary least squares
High level (OLS) regression to estimate the effect of community support on mental
Closing town/village borders to restrict all population 562 14.4% health risk and the four psychological distress indicators, controlling for
movements socio-demographic characteristics. Further, we split the sample into
Enforcing residents to stay at home 500 12.8% grap X °. ’ P P .

Sex three groups according to community lockdown level and use ordinary
Male 2341 60.1% least square regressions separately to compare the effects of community
Female 1551 39.9% support under different lockdown levels. All the statistical analyses

Age above were performed with IBM SPSS Statistics 23 (Fig. 1).
<45 years 2633 67.7%

45-59 years 1143 29.4%
>60 years 116 3.0% 3. Results

Education
Elementary education 1296 33.3% 3.1. Descriptive statistics
Secondary education 936 24.0%

Higher education 1660 42.7% L X

Annual household income Table 2 reports the descriptive statics of the 3892 respondents
< ¥3750 1153 29.6% collected in this study. In terms of community support, all six di-
¥3750-10000 1731 44.5% mensions show high scores. The average scores of natural environmental
¥10000-30000 720 18.5%

and housing variables are all higher than 3.6. The average score of social
order reaches 4.17, which suggests that most rural communities in China
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Fig. 2. The ratio of male and female respondents reporting different level of
mental distress, ranging from 1 (not distressed at all) to 5(highly distressed).

Table 3
Factor analysis of the community support (including eco-environment, housing,
sense of community, community production, physical activities).

Accumulated Variance
contribution rate%

Factor
loading

Community production 20.200%

After the COVID-19 outbreak, are you
confident in being self-sufficient in
vegetables?

After the COVID-19 outbreak, are you
confident in being self-sufficient on
farmed meat and eggs?

After the COVID-19 outbreak, are you
confident in being self-sufficient on
grains?

Has the COVID-19 outbreak affected your
family’s production and income?

Eco-environment

What do you think of the air quality in
your village/town?

What do you think of the surrounding
natural environment (forest, grassland,
waterbody, etc.) in your village/town?

What do you think of the landscape of the
exterior of your property and
surroundings?

Housing

Is there enough room and space in your
house?

What do you think about the living
conditions of your house (i.e., heating,
ventilation, lighting, etc.)?

Community cohesion

What is the current situation of
community-based cooperation in your
village/town after the COVID-19
outbreak?

What is the current situation of social
order in your village/town after the
COVID-19 outbreak?

Physical activity

After the COVID-19 outbreak, how often
do you go to your house’s outdoor space
(i.e., the exterior of your property and
roof) for exercise?

After the COVID-19 outbreak, how often
do you go to the open space around your
village/town (i.e., the field, waterfront,
and forests) for exercise?

0.888

0.866

0.843

—0.508

35.856%

0.843

0.827

0.605

48.475%

0.869

0.737

60.676%
0.114

0.126

71.530%

0.843

0.806

Note: Requirements for factor analysis were assured with the KMO statistic
(0.801) and Bartlett’s test (p < 0.001). Items with low factor loadings (<0.5)
were excluded from a factor.
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are running well amid the outbreak. All items in community production
score more than 3 points. Most of the respondents live in communities
with middle-level lockdown (60.8%, N = 2364), while 27% (N = 1062)
of the respondents are in communities with the high-level lockdown.
The average score for mental health risk of all respondents is 2.46.
We notice the average score of anxiety is relatively high among the four
categories of distress. The mental health risk is higher for female re-
spondents (2.58) than for males (2.38). Fig. 2 shows the distribution of
the reported level of each mental distress for male and female re-
spondents separately. In general, female respondents are more vulner-
able to panic, anxiety, boredom and frustration, and confidence loss. The
gender difference is especially significant in the feeling of panic.

3.2. Factor analysis and regression results of mental health risk and
community support

In the factor analysis of community support, we exclude all items
related to infrastructure and public services because they were dummy
variables. The other 13 items of community support were grouped and
distinguished into five different factors, with a cumulative variance
contribution rate of 71.530% (KMO = 0.801, p < 0,001). The factors
describing community production consist of four items that are initially
grouped into this category. Housing condition consists of two initial
items, while this item (i.e. “14. What do you think of the landscape in
and around your courtyard?”) was reallocated to the eco-environment
scale instead. Community cohesion and physical activity consist of
two items that were initially grouped into each category (Table 3).

Table 4 shows the regressions on mental health risk and all four types
of psychological distress, controlling individual socio-demographic
characteristics. The dependent variable in the first column is a mental
health risk. The capacity of community production (—0.227, 95% CI
-0.249 to 0.206), basic medical services (—0.089, 95% CI -0.141 to
—0.037), community cohesion (—0.084, 95% CI -0.105, —0.063),
housing condition (—0.083, 95% CI -0.104, —0.062), external commu-
nications and transportation supply (—0.077, 95% CI -0.124 t0-0.030),
and eco-environment (—0.072, 95% CI -0.092 to —0.051) are all
significantly related to reducing level of mental health risk. However,
we don’t find significant evidence showing that basic grocery supplies,
water, electricity, energy and sanitation supply, or physical activity
frequency are associated with mental health risk. According to Column
2-5, community support factors show relatively different effects on
different dimensions of psychological distress. In infrastructure and
public services, external communications and transportation mainte-
nance relate to a lower sense of frustration and boredom, panic. The
maintenance of basic medical services is associated with a lower sense of
panic and anxiety. The higher capacity of community production and
better housing conditions are related to lower levels of all four psy-
chological symptoms. However, contrary to presupposition and previous
research, physical activities’ frequency is slightly and positively corre-
lated with anxiety and confidence loss. Fig. 3 shows the different im-
pacts of community support on mental health risk and four types of
psychological distress. As for socio-demographic factors, we discovered
rural females tend to have higher mental health risks and are much more
vulnerable to panic. Older respondents, respondents with secondary or
higher education, respondents who stayed in the community for more
than 9 months, and respondents whose major incomes are from non-
agricultural sectors tend to have a lower mental health risk level. They
are also less likely to feel panicked, anxious, bored and frustrated.

3.3. Regressions results under different level of community lockdown

Table 5 shows the association between residents’ mental health risk
and community support under different community lockdown levels.
The results show the effectiveness of different community support di-
mensions is dependent on the level of lockdown policy implemented. We
discover that community production is always a critical factor of rural
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Associations of mental health risk and four psychologic distresses with community support.

Dependent Variable Mental health risk Panic Anxiety Boredom and frustration Loss of confidence
B 95%CI B 95%CI B 95%CI B 95%CI B 95%CI
Community support
Eco-environment —0.072%**  (-0.092, —0.033 (-0.067, —0.058%* (-0.093, —0.074%**  (-0.112, —0.121%**  (-0.142,
—0.051) 0.000) —0.023) —0.037) —0.100)
Physical activities 0.019 (-0.002, 0.006 (-0.027, 0.037* (0.002, —0.001 (-0.039, 0.034** (0.013, 0.055)
0.040) 0.040) 0.072) 0.036)
Housing —0.083***  (-0.104, —0.041* (-0.074, —0.152%**  (-0.187, —0.066** (-0.104, —0.074***  (-0.095,
—0.062) —0.007) —-0.116) —0.029) —0.053)
Community cohesion —0.084***  (-0.105, —0.097***  (-0.131, 0.001 (-0.035, —0.048* (-0.086, —0.192%**  (-0.214,
—0.063) —.063) 0.037) —0.010) —0.170)
Community production —0.227%**  (-0.249, —0.215%**  (-0.249, —0.399%**  (-0.435, —0.221%**  (-0.259, —0.074***  (-0.096,
—0.206) —0.180) —0.363) -0.182) —0.052)
Infrastructure and public services
Water, electricity, energy —0.049 (-0.100, —0.052 (-0.134, —0.068 (-0.155, —0.048 (-0.140, —0.027 (-0.079,0.025)
and sanitation supply 0.002) 0.030) 0.018) 0.044)
(uninterrupted)
Communication and —0.077%* (-0.124, —0.111%* (-0.186, —0.060 (-0.139, —0.175%**  (-0.259, 0.037 (-0.010, 0.085)
transportation supply —0.030) —0.035) 0.019) —0.091)
(uninterrupted)
Basic supplies —0.053 (-0.110, —0.034 (-0.125, —0.075 (-0.170, —0.099 (-0.201, —0.005 (-0.062, 0.053)
(uninterrupted) 0.003) 0.056) 0.020) 0.002)
Basic medical services —0.089** (-0.141, —0.140%* (-0.224, —0.115* (-0.203, —0.082 (-0.175, —0.019 (-0.072, 0.034)
(uninterrupted) —0.037) —0.056) —0.027) 0.012)
Socioeconomic characteristics
Sex (reference group: Male) 0.116%** (0.073, 0.365%** (0.295, 0.054 (-0.020, 0.025 (-0.053, 0.022 (-0.022, 0.066)
0.160) 0.434) 0.127) 0.103)
Age (reference group: < 45
years)
45-59 years —0.112%**  (-0.160, —0.157***  (-0.234, —0.197*%**  (-0.278, —0.127%* (-.213, 0.031 (-0.018, 0.080)
—0.064) —0.080) —0.115) —.040)
>60 years —0.194%* (-0.316, —0.219* (-0.416, —0.431%**  (-.639, -.220 (-.441, 0.096 (-0.029, 0.221)
—0.071) —0.022) —.224) .000)
Education (reference group: elementary education)
Secondary education —0.122%**  (-0.177, —0.127%* (-0.216, —0.084 (-0.178, —0.256***  (-0.356, —0.019 (-0.076, 0.037)
—0.066) —0.038) 0.010) —0.155)
Higher education —0.206***  (-0.258, —0.103* (-.0187, —0.296***  (-0.385, —0.418***  (-0.513, —0.006 (-0.060, 0.047)
—0.153) —0.018) —0.207) —0.324)
Major source of income (reference group: Local agriculture related industry)
Local non-agriculture —0.048 (-0.100, 0.032 (-0.051, —0.168***  (-0.256, —0.105* (-0.198, 0.048 (-0.005, 0.101)
related industry 0.004) .115) —0.081) —0.011)
Non-local work 0.064 (-0.001, 0.028 (-0.075, 0.058 (-0.050, 0.141* (0.026, 0.027 (-0.038, 0.093)
0.128) 0.130) 0.167) 0.256)
Other sources 0.057 (-0.018, —0.040 (-0.158, 0.168** (0.043, 0.041 (-0.092, 0.056 (-0.019, 0.131)
0.131) 0.079) 0.294) 0.175)
Annual household income (reference group: < ¥3750)
¥3750-10000 —0.006 (-0.055, 0.000 (-0.079, —0.033 (-0.116, —0.009 (-0.098, 0.018 (-0.033, 0.068)
0.044) 0.080) 0.051) 0.080)
¥10000-30000 —0.026 (-0.089, 0.017 (-0.083, —0.108* (-0.215, —0.052 (-0.165, 0.040 (-0.024, 0.104)
0.037) 0.118) —0.002) 0.061)
>¥30000 —0.033 (-0.121, 0.053 (-0.088, —0.077 (-0.226, —0.072 (-0.230, —0.038 (-0.128, 0.051)
0.055) 0.194) 0.072) 0.087)
Annual residency duration (reference group: < 3 months)
3-6 months —0.085* (-0.167, —0.047 (-0.180, —0.070 (-0.210, —0.170* (-0.319, —0.051 (-0.135, 0.033)
—0.002) 0.086) 0.070) —-0.021)
6-9 months 0.011 (-0.106, 0.039 (-0.147, —0.074 (-0.270, 0.106 (-0.103, —0.029 (-0.147, 0.090)
0.127) 0.225) 0.123) 0.315)
>9 months —0.194%**  (-0.247, —0.084 (-0.169, —0.213***  (-0.303, —0.411%**  (-0.506, —0.068* (-0.122,
—0.141) 0.001) —0.123) —0.315) —0.014)
Adjusted R? 0.249 0.124 0.206 0.135 0.131
Data (N) 3892 3892 3892 3892 3892

Note: *p < 0.05, **p < 0.01, ***p < 0.00.

community support in the pandemic lockdown. Community cohesion
ranks higher for respondents under low and medium-level community
control, while infrastructure and public service are more effective for
respondents under high-level community control. For the socio-
demographic variables, the results are consistent with the results of
the full sample regression model. Based on the regression coefficients,
we listed the four most effective types of community support in each
group in order. For respondents in communities of low-level lockdown
these are: basic groceries supply (—0.215, —0.396 to —0.034, p < 0.05),
community production (—0.209, —0.271 to —0.146, p < 0.001), water,
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electricity, energy, and sanitation supply (—0.154, —0.307-0.001, p <
0.05), community cohesion (—0.106, —0.167-0.046, p < 0.01). For re-
spondents living in medium-level lockdown communities, these are
community production, housing condition, community cohesion,
external communications, and transportation system. For respondents
living in high-level lockdown communities, these are community pro-
duction, basic medical services, external communications and trans-
portation systems, and eco-environment.
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Fig. 3. Associations of mental health risk and four psychologic distresses with community support.

3.4. Regressions results under different level of the individual perceived
risk of COVID-19 infection

Table 6 shows the associations between mental health risk and
community support under low, medium, and high levels of the indi-
vidual perceived risk of COVID-19 infection. The performance of com-
munity cohesion and housing condition on mitigating residents’ mental
health risk are dependent on the level of the perceived risk of infection:
the higher the perceived infection risk, the more influential the com-
munity cohesion and housing condition are. However, inconsistent with
previous regression models’ results, we find no significant effects of
communication, transportation, and basic medical service supplies in
respondents with the subsample of a high level of the perceived risk of
infection. Also, a higher frequency of physical activities shows a sig-
nificant positive association with mental health risk in respondents with
a medium to a high level of the perceived risk of infection. Same as
previous results, community production always ranks first in rural
community support in the pandemic lockdown, regardless of the level of
the individual perceived risk of infection. For the socio-demographic
variables, the results are consistent with the regression results with
the full sample. Based on the regression coefficients, we listed the four
most effective types of community support in each group in order. For
respondents with the low perceived risk of infection, these are
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community production, basic medical services, communication and
transportation supply, eco-environment. For respondents with the me-
dium perceived risk of infection, these are community production,
communication and transportation supply, housing condition, commu-
nity cohesion. For respondents with a low perceived risk of infection,
these are community production, community cohesion, and housing
condition.

4. Discussion

Many Chinese rural residents living in lockdown communities are at
risk of mental disorders during the COVID-19 pandemic. About 20%-—
40% of the respondents report extraordinarily high or high levels of
panic, anxiety, boredom, and frustration, and 15% of the respondents
report a complete loss of confidence to combat COVID-19. Our findings
suggest that lockdown policies’ potential psychological consequences
during the COVID-19 pandemic deserve more attention (Brooks et al.,
2020). The psychological stressors work in different aspects, such as fear
for disease spread, anxiety for potential economic loss, and boredom
caused by isolation.

Understanding the gender difference in the impacts of the COVID-19
outbreak is a fundamental step to create equitable interventions, but it
has long been neglected in practice (Wenham et al., 2020). Previous



Z. Jia et al.

Table 5
Association of mental health risk under different levels of community lockdown.
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Sub-groups

Low epidemic prevention level

Medium epidemic prevention level High epidemic prevention level

Community support
Eco-environment

Physical activities

Housing

Community cohesion
Community production
Infrastructure and public services

95%Cl

(-0.163, —0.039)
(-0.017, 0.105)

(-0.121, —0.004)
(-0.167, —0.046)
(-0.271, —0.146)

B 95%CI B 95%CI

~0.062%** ~0.076%**

(-0.089, —0.034)
(-.010, 0.042)

(-0.130, —0.076)
(-0.120, —0.065)
(-0.258, —0.201)

(-0.115, —0.037)
(-0.027, 0.060)

(-0.097, —0.016)
(-0.092, —0.007)
(-0.270, —0.190)

Water, electricity, energy and sanitation supply (uninterrupted) —0.154* (-0.307, —0.001) -0.017 (-0.081, 0.047) —0.069 (-0.174, 0.035)
Communications and transportation supply (uninterrupted) 0.068 (-0.075, 0.210) -.086%* (-0.145, —0.027) —0.126% (-0.220, —0.031)
Basic supplies (uninterrupted) —-0.215* (-0.396, —0.034) -0.017 (-0.088, 0.054) —0.084 (-0.194, 0.026)
Basic medical services (uninterrupted) —0.002 (-0.160, 0.157) —0.073* (-0.138, —0.008) —0.166%* (-0.271, —0.061)
Socioeconomic characteristics

Sex (reference group: Male) 0.238%** (0.106, 0.370) 0.083** (0.029, 0.138) 0.161%** (0.074, 0.247)
Age (reference group: < 45 years)

45-59 years —0.011 (-0.158, 0.135) —0.164%** (-0.223, —0.104) —0.010 (-0.112, 0.091)
>60 years -0.212 (-0.539, 0.115) —0.146 (-0.311, 0.019) —0.247* (-0.476, —0.018)
Education (reference group: elementary education)

Secondary education (-0.467, —0.128) —0.110%** (-0.181, —0.039) —0.045 (-0.154, 0.064)
Higher education (-0.568, —0.261) —0.162%** (-0.228, —0.096) —0.197*** (-0.304, —0.090)
Major source of income (reference group: Local agriculture related industry)

Local non- agriculture related industry 0.034 (-0.122, 0.191) —0.037 (-0.102, 0.027) —0.114* (-0.222, —0.007)
Non-local work 0.065 (-0.127, 0.257) 0.070 (-0.010, 0.151) 0.010 (-0.119, 0.138)
Other sources —0.012 (-0.254, 0.229) 0.086 (-0.005, 0.176) 0.012 (-0.140, 0.165)
Annual household income (reference group: < ¥3750)

¥3750-10000 0.001 (-0.145, 0.148) 0.001 (-0.062, 0.064) —0.018 (-0.114, 0.078)
¥10000-30000 —0.031 (-0.224, 0.162) —0.046 (-0.125, 0.033) 0.031 (-0.094, 0.157)
>¥30000 0.174 (-0.081, 0.430) —0.037 (-0.148, 0.074) -0.121 (-0.297, 0.056)
Annual residency duration (reference group: < 3 months)

3-6 months -0.172 (-0.425, 0.082) —0.124* (-0.227, —0.021) 0.017 (-0.151, 0.185)
6-9 months -0.199 (-0.580, 0.183) 0.098 (-0.048, 0.244) —0.088 (-0.313, 0.137)
>9 months —0.326%** (-0.492, —0.160) —0.213%*** (-0.280, —0.147) —0.103 (-0.207, 0.000)
Adjusted R2 0.258 0.247 0.259

Data (N) 466 2364 1062

Note: *p < 0.05, **p < 0.01, ***p < 0.001.

studies have found that females are likely to carry heavier social and
economic burdens and suffer more from psychological disorders (Hall
Kelli et al., 2020; Qiu et al., 2017). We further show that rural female
respondents have higher mental health risks during the pandemic and
also are more vulnerable to panic, anxiety, boredom, and frustration.
Therefore, we urge on a policy framework of higher gender equity in the
COVID-19 response.

Many studies have confirmed the positive role of community support
(e.g., adequate information and basic supplies, communication, and
social collaboration) in mitigating psychological distress (Manuell and
Cukor, 2011). This study provides consistent findings in the context of
the COVID-19 pandemic. We also introduced a systematic analytical
framework, which incorporates socioeconomic, environmental, and
behavioral factors of community support, to analyze residents’
well-being in lockdown communities. We find that community pro-
duction capacity has the largest impact on reducing mental health risks,
followed by the stability of basic medical services, community cohesion,
housing condition, the stability of communications and transportation
supply, and the eco-environment. It is also worth noting that we con-
ducted this study in the context of national community containment
with huge scale and influence unprecedented in history, not even during
the SARS or Ebola pandemic. Global policies and experiences in the past
year have shown that large-scale social distancing and community
containment are the most effective methods in response to the COVID-19
pandemic until effective and safe vaccines appear. Therefore, our study
is meaningful to understanding how to secure material and mental
support at the community level facing the pandemic not yet over and for
future public health emergencies.

Specifically, we discuss the importance of a healthy living environ-
ment, resilient community infrastructure and public service system, and
community production capacity for residents’ mental health during
catastrophic events. Comfortable eco-environment and housing
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conditions are significantly associated with lower mental health risks, as
we predicted. We also find that mental health disorders are higher if
basic medical services and external transportation and communication
systems are fragile. Getting basic medical service and health care is
important to those confirmed or potential COVID-19 infected residents
and others with basic diseases or higher health risks (e.g., older adults
and children) (Benedict, 2008; Zhang and Liu, 2007). The wise use of
communication systems and social media during lockdown can improve
voluntary compliance (Wilder-Smith et al., 2020). The rise of online
businesses and education platforms has largely normalized daily work
and schooling routines, contributing to maintaining psychological
health (Wang et al., 2020). It is worth noting that community production
is the most influential factor in mitigating mental health disorders in
most scenarios. The food consumption pattern in Chinese rural areas is
different from that in cities, as rural residents largely rely on
semi-subsistence farming (Gale, 2005). The interruption of agricultural
production and semi-subsistence could lead rural households to face
food crises and economic loss, which in turn impair their mental health
(Akter and Basher, 2014; Berry et al., 2015).

Further, we find that a harmonious social environment is more
positively associated with better mental health when the lockdown
measures are modest, and when the individual perceived risk of COVID-
19 infection are higher. WHO guidelines have listed community-based
collaboration and communication as a major necessity in pandemic
control (WHO, 2020b). Our findings further indicate that when gov-
ernments apply relatively modest lockdown policies or when individuals
are under a higher burden for potential infection, rural residents attach
greater importance to community cohesion (i.e., social order,
community-based collaboration, and neighborhood assistance). In many
rural communities, existing family and social networks provide the basis
for creating an intimate and supportive social environment, which can
protect residents’ psychological well-being in the context of isolation. In
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Table 6

Journal of Rural Studies 82 (2021) 87-97

Association of mental health risk with community support under different levels of individual perceived risk of COVID-19 infection.

Sub-groups Low infection risk perception Medium infection risk perception High infection risk perception
B 95%CI B 95%CI B 95%CI

Community support

Eco-environment —0.073%** (-0.106, —0.041) —0.085%** (-0.117, —0.053) —0.056 (-0.119, 0.007)

Physical activities (-0.043, 0.024) (0.002, 0.064) 0.087** (0.022, 0.152)

Housing
Community cohesion

(-0.090, —0.022)
(-0.101, —0.033)

(-0.125, —0.062)
(-0.122, —0.057)

(-0.171, —0.041)
(-0.175, —0.052)

Community production —0.243%%* (-0.277, —0.209) (-0.247, —0.181) —0.222%** (-0.288, —0.155)
Infrastructure and public services

Water, electricity, energy and sanitation supply (uninterrupted) —0.037 (-0.118, 0.044) —-0.072 (-0.148, 0.004) —0.055 (-0.213, 0.103)
Communications and transportation supply (uninterrupted) —0.081* (-0.153, —0.009) —0.112%* (-0.184, —0.040) —0.017 (-0.170, 0.137)
Basic supplies (uninterrupted) —-0.032 (-0.119, 0.055) —0.059 (-0.146, 0.028) -0.079 (-0.251, 0.093)
Basic medical services (uninterrupted) —0.107%* (-0.187, —0.026) —0.086* (-0.166, —0.005) —-0.035 (-0.194, 0.124)
Socioeconomic characteristics

Sex (reference group: Male) 0.096** (0.029, 0.164) 0.116** (0.050, 0.183) 0.198** (0.064, 0.332)
Age (reference group: < 45 years)

45-59 years —0.110%* (-0.188, —0.032) —0.117%* (-0.187, —0.048) —-0.142 (-0.296, 0.011)
>60 years —0.266* (-0.483, —0.049) -0.117 (-0.287, 0.053) —0.265 (-0.653, 0.123)
Education (reference group: elementary education)

Secondary education —0.067 (-0.154, 0.019) —0.118* (-0.204, —0.032) —0.208* (-0.406, —0.010)
Higher education —0.168%** (-0.253, —0.084) —0.178%x* (-0.261, —0.095) —0.351%** (-0.519, —0.183)
Major source of income (reference group: Local agriculture related industry)

Local non- agriculture related industry —0.070 (-0.160, 0.020) —0.075% (-0.149, —0.001) 0.104 (-0.040, 0.249)
Non-local work 0.071 (-0.027, 0.169) 0.035 (-0.068, 0.137) 0.086 (-0.101, 0.273)
Other sources 0.071 (-0.048, 0.190) 0.084 (-0.026, .195) —0.084 (-0.309, 0.140)
Annual household income (reference group: < ¥3750)

¥3750-10000 —0.038 (-0.115, 0.039) 0.040 (-0.036, 0.116) —0.024 (-0.180, 0.133)
¥10000-30000 —0.069 (-0.170, 0.031) 0.013 (-0.081, 0.107) 0.083 (-0.113, 0.279)
>¥30000 —0.120 (-0.254, 0.014) 0.026 (-0.109, 0.161) .030 (-0.240, 0.299)
Annual residency duration (reference group: < 3 months)

3-6 months —0.085 (-0.206, 0.035) -0.114 (-0.244, 0.016) -0.136 (-0.415, 0.142)
6-9 months 0.048 (-0.128, 0.224) 0.061 (-0.121, 0.243) —0.239 (-0.591, 0.114)
>9 months —0.209%** (-0.293, —0.125) —0.199%** (-0.279, —0.118) —-0.123 (-0.286, 0.039)
Adjusted R2 0.253 0.247 0.234

Data (N) 1535 1742 427

Note: *p < 0.05, **p < 0.01, ***p < 0.001.

communities that adopted stricter lockdown measures, the disruption of
basic medical services, and the disruption of external transportation or
communication systems become more effective predictors of mental
health risks. The importance of housing conditions increases when rural
residents perceive a higher risk of infection. The housing condition,
medical services, transportation, and communication systems tend to be
more unsatisfactory and fragile in rural communities. The government
should take these disadvantages into account when designing lockdown
policies for public health issues.

The emergency lockdown has had a huge impact on rural production
and household income, and exposed the inability and deficiency of basic
infrastructure, medical service, social care and rural governance ability.
Agricultural production is the determinant of rural livelihood and na-
tional food security (Monica et al., 2020). The COVID-19 negatively
influenced the food supply chain, and many countries have adopted food
export control measures (Yuan et al., 2020). In the post-epidemic period,
the government needs to improve the production and supply chain by
building a modern and intelligent agricultural system that integrates the
planting, processing, storage, and distribution of agricultural products
to ensure national food security and rural household productivity. Rural
living environment and public service must make more livable, resilient,
and healthier rural communities. First, it is necessary to strengthen the
construction of fragile infrastructures such as water, power, and internet
supply by building more resilient infrastructure system in the face of
emergencies. Second, it is necessary to design a green space system that
connects the natural environment, community public space, and indi-
vidual residents to provide space for public and private activities. Be-
sides, based on promoting rural medical and health services, it is
necessary to strengthen the construction of a social security system for
left-behind children, women, and the elderly in rural areas to ensure
health equity and overall harmony in rural communities. It is also
necessary to create a civic culture by stabilizing the rural community
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bonds and enhancing the power of ritual and moral rules. A governance
structure that combines the rule of government law and morality is
likely to improve rural community’s ability to quickly and effectively
respond in public emergencies.

This study has numerous limitations. First, the cross-sectional design
of the study limits evidence of causality that might support future pol-
icymaking. A second limitation is that no data on prior history of mental
health outcomes are available before the COVID-19 outbreak, so it
cannot be entirely sure whether some disorders were already existed
predated this pandemic. Finally, the study accepts randomly sampled
and semi-targeted voluntary participants across the country, potentially
introducing selection bias into the results. Nevertheless, the associations
between reported community support and mental health distresses are
consistent with other existing similar studies. We hope to conduct
follow-up surveys of the rural residents’ mental health and community
improvement in further research. We also plan to conduct comparative
research on returning migrant workers and urban residents.

5. Conclusion

This study examines Chinese rural residents’ mental health risk
under emergency lockdown during the COVID-19 pandemic. It in-
vestigates how the environmental, socioeconomic, and behavioral fac-
tors of community support affect mental health and psychological
distress in this context. We also compare the effectiveness of community
support under modest and strict lockdown policies and different levels of
the individual perceived risk of COVID-19 infection. The results suggest
that the COVID-19 pandemic and lockdown policies have negative
psychological consequences, especially for rural females. The capacity
for community production has the largest impact on reducing mental
health risks, followed by the stability of basic medical services, com-
munity cohesion, housing condition, the stability of communications
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and transportation supply, and the eco-environment. Community
cohesion is more positively associated with respondents’ mental health
under modest lockdown and higher perceived infection risk. At the same
time, the basic medical service, communication, and transportation
system are more helpful for respondents under strict lockdown and
lower perceived infection risk.

Finally, we propose that more attention should be addressed to the
psychological well-being of the rural residents with lockdown experi-
ence during and after the pandemic. We also discuss the necessity of
building rural communities with a healthy living environment, resilient
infrastructure systems, and stronger socioeconomic capacities. This
study has implications for lockdown policies in the COVID-19 pandemic
and has implications for rural planning in the future.
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