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Background: Mental health accounts for a significant proportion of holistic 
health and affects women more significantly than men. Livelihood capital, 
defined as an indicator of these sources available for individuals or households 
to survive and develop, is a cost-effective field for ameliorating women’s mental 
health. However, the impact of these multiple factors of livelihood capital on 
mental health still requires further research Therefore, this study evaluates 
women’s mental health and investigates the correlation between livelihood 
capital (including human capital, physical capital, social capital, and financial 
capital) and women’s mental health.

Methods: Based on the 2018 China Labor-force Dynamics Survey, this study 
explores the relationship and pathways between livelihood capital and women’s 
mental health, with the structural equation model. It also aimed to examine 
the impact of relative deprivation under the influence of livelihood capital on 
women’s mental health, focusing on urban–rural differences.

Results: The results of this study are as follows: (1) Human capital, social capital 
and physical capital were positively correlated with women’s mental health, 
while financial capital showed a negative correlation; (2) Relative deprivation 
mediates the impact of livelihood capital on women’s mental health; (3) The 
impact of livelihood capital on women’s mental health is different between 
urban and rural regions. Urban women were more likely to be  influenced by 
financial capital, whereas human capital, social capital and physical capital 
were key factors affecting rural women’s mental health. (4) Relative deprivation 
mediates the impact of livelihood capital on mental health in the rural sample, 
but not in the urban sample.

Discussion: This study shows a complex relationship among livelihood capital, 
relative deprivation, and women’s mental health, with notable urban—rural 
differences. In rural areas, human, social, and physical capital positively affect 
women’s mental well—being. For example, better education reduces relative 
deprivation. Social support and improved housing also help. Conversely, 
financial capital has a negative link with mental health, more so in urban areas, 
likely due to urban pressure and the wealth—mental health relationship. Based 
on the findings, several actions are warranted. In social welfare, allocate more 
resources to rural areas for stronger women’s livelihood capital. Public services 
should improve rural housing and community integration. Expand and enhance 
mental health education for rural women. These steps can ease rural women’s 
mental health challenges and promote fairness in mental health outcomes.
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1 Introduction

In recent years, with deeper understanding of gender, health, and 
well-being, women’s mental health has gradually become a focus 
within the international community. Mental health problems in 
women are serious and complex. According to data from the World 
Health Organization, women are more likely to suffer from mental 
disorders than men, such as depression, anxiety, and post-traumatic 
stress disorder (PTSD) (1). Evidence from the American Institute of 
Mental Health also shows that adult women have a significantly higher 
prevalence of mental illness (27.2%) than adult men (18.1%) (2). At 
the same time, this phenomenon is more prominent in low- and 
middle-income countries because of the imbalance between economic 
development needs, demographics, and cultural development (3). As 
a representative emerging economy and a country with a large 
population base, evidence shows that approximately 60% of mental 
health problems nationwide in China occur in women (4). Therefore, 
an exploration of women’s mental health in China is necessary. 
However, issues arising in relation to women’s mental health cannot 
only be attributed to specific gender characteristics, but also involve a 
complex interaction between personal, social, and structural pressures 
and vulnerabilities, that is, such issues are a product of gender 
socialization interaction (5). The social interaction process for women 
involves two main aspects. On the one hand, it involves distinctive 
factors in relation to women themselves, that is, the psychological 
effects brought about by physiological changes in women at different 
life stages (menstrual, pregnancy, lactation, and menopause) (6). 
Research has shown that postpartum depression (PPD) is one of the 
most common mental health problems in postpartum women and 
may lead to negative emotions, such as low mood, anxiety, and 
exhaustion (7). On the other hand, women have long been pressured 
by conflicting social roles and gender expectations within cultures (8). 
In daily life, women influenced by traditional cultural perceptions may 
face the risk of being deprived of educational opportunities during 
their upbringing and ongoing life (9). In marriage, they may have to 
face anxieties related to children, in-laws, and age (10). In the 
workplace, the presence of gender bias and discrimination places 
women at a disadvantage in employment, job competition, 
promotions, and salary increase (11). Evidence shows that men earn 
$1.29 for every $1 women earn in management positions (12), and 
women are less likely to advance in the workplace. Although the quest 
for gender equality has become a global initiative, the deeply 
entrenched influence of traditional cultural institutions still subtly 
hinders the prospects of fairness and justice for women in life and 
work, making it likely that they will continue to face “work-family” 
dual pressure for some time to come (13, 14).

Previous studies have focused on the causal factors [physical 
characteristics (6) and external factors (15)], influencing factors 
[natural (16), social (17), and developmental factors (18), and 
heterogeneous factors (role (19), regional differences (20), and gender 
differences (21)] affecting women’s mental health problems. In terms 
of regional differences, different from the conclusion that the mental 
health status of rural residents was better than that of urban residents 
in western developed countries (22), the mental health status of rural 

residents in China, especially women, was worse than that of urban 
residents (23–25). These urban–rural differences stem from China’s 
unique household registration system, the urban–rural dual system, 
unbalanced socio-economic development, and gender relations (26). 
Notably, although the causes and influencing factors of women’s 
mental health problems are diverse, they fundamentally arise from the 
process of women seeking livelihoods in their daily lives, and are 
related to the availability and sustainability of livelihood capital 
(capital that can determine an individual’s ability and strategy to cope 
with environmental changes). Yet, few studies systematically explore 
how livelihood capital-encompassing human, social, physical, and 
financial resources interact to differentially impact urban and rural 
women’s mental health. Furthermore, the mediating role of relative 
deprivation has not been fully explored in the mechanism linking 
livelihood capital and mental health (27). Additionally, a sense of 
relative deprivation in terms of access to livelihood capital (an 
individual’s sense of disadvantage in socioeconomic comparisons) 
may have a negative impact on mental health. Although previous 
studies have explored the relationship between livelihood capital and 
women’s mental health, the systematic role of livelihood capital has 
tended to be  explored from a single perspective only, without a 
comprehensive analysis of multiple factors. Furthermore, the 
mediating role of relative deprivation has not been fully explored in 
the mechanism linking livelihood capital and mental health. 
Moreover, there is limited research on the mechanisms and 
geographical differences involved in terms of the effects of livelihood 
capital on women’s mental health. Likewise, when researching the 
impact of livelihood capital on mental health, the China Labor—force 
Dynamics Survey (CLDS) is highly advantageous (28). It 
comprehensively covers variables related to livelihood capital, mental 
health, and relative deprivation, and its large, representative sample 
(using a scientific sampling method across 29 provinces and 
municipalities as in the 2018 CLDS offers strong data foundation (29). 
Therefore, through using the 2018 China Labor-force Dynamics 
Survey (CLDS), combined with structural equation model, this study 
aimed to explore the relationships and pathways between livelihood 
capital elements and women’s mental health and the mediation effect 
of relative deprivation. The findings are expected to help better 
understand women’s mental health needs in periods of social change 
and promote more effective and equitable social integration to address 
such needs. This study advocates for tailored interventions that 
address both livelihood capital and psychosocial well-being. In doing 
so, we  bridge the gap between structural and psychological 
perspectives on women’s mental health, offering a comprehensive lens 
for future research and practice.

2 Review

2.1 Measuring women’s mental health

The World Health Organization defines mental health as a state of 
well-being that enables people to cope with the stress of life, achieve 
their potential, work effectively, and express individual and social 
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values (30). The measurement of mental health, which differed from 
physical health in terms of being a more relative and dynamic concept, 
depends on an individual’s emotional, cognitive, and behavioral 
adaptability to the environment (31). Mental health is commonly 
measured by self-report questionnaires because of their ease of 
implementation, simplicity of operation, low cost, and availability of 
large amounts of data in a short time (32). Such questionnaires include 
the Baker Depression Scale (BDI) (33), Generalized Anxiety Scale-7 
(GAD-7) (34), and the Center for Epidemiologic Studies Depression 
Scale-20 (CES-D-20) (34). Among them, the CES-D-20 scale was not 
only time-sensitive and convenient for assessing depressive symptoms 
(35) but was also widely applicable to different populations worldwide 
because of its cross-cultural adaptability (36, 37).

Women’s mental health is an important branch of mental health. 
Based on the three-factor discrimination method used in relation to 
bisexuality and psychological problems (24, 25), this study considered 
that women’s mental health refers to a harmonious and integrated 
female mental state, comprising intellectual development, social 
interaction, and moral refinement. The primary indicators of women’s 
mental health included a positive spirit, strong will, sound personality, 
normal intelligence, principled morality, harmonious interpersonal 
relations, moderate social responsiveness, and effective psychological 
performance in line with age characteristics (26). Due to the 
interaction of complex factors such as women’s specific gender 
characteristics and gender socialization (5), women have a vulnerable 
position in mental health issues. Compared with men, women have a 
higher prevalence of mental disorders, including depression, anxiety, 
PTSD, etc (1). Therefore. The research on women’s mental health has 
attracted much attention from scholars. The developmental process of 
women’s mental health research has mainly comprised three important 
stages (embryonic, developmental, and mature stages). In the 
embryonic stage (1900s−1970), clinical psychology research focused 
more on emotional disorders and psychopathological problems 
arising from the physiological characteristics of women. Seeman et al. 
(38) found that periodic fluctuations in estrogen and progesterone 
levels enhanced the stress response, thus enhancing susceptibility to 
depression and anxiety. In the developmental stage (1980–2000), with 
the rise in gender difference research, scholars began to pay attention 
to the characteristics and disadvantages arising in relation to women’s 
mental health and explored ways to help women cope better with 
stress through gender-sensitive interventions (39, 40). Nolen et al. (41) 
found that gender differences significantly affected emotion regulation 
strategies and mental health. Compared to men, women’s more 
negative coping styles significantly increased the risk of depression. In 
the mature stage (2000–present), research on women’s mental health 
gradually developed from an early pathological perspective to a 
comprehensive viewpoint covering physiological, psychological, 
social, and cultural dimensions (42). Research suggests that a strong 
social network that acts as a buffer may help pregnant women cope 
with the stress associated with pregnancy and childbirth, thereby 
mitigating the negative effects of psychological distress (43).

2.2 Livelihood capital, relative deprivation, 
and women’s mental health

“Livelihood” is defined as the capabilities, assets (including 
physical and social resources) and activities required for a means of 

living. “Livelihood capitals” refer to the resource base of a community 
and of different categories of households (44). Livelihood capital 
largely determined an individual’s ability and strategies for coping 
with environmental changes (45, 46). For women, access to the 
sustainability of livelihood capital played vital roles in coping with 
social, economic, and family pressures. Livelihood capital was 
measured from five aspects: natural capital (natural resources, such as 
land, water, forests, and fisheries), physical capital (production 
equipment, housing, and infrastructure), human capital (labor, skills, 
knowledge, and health status), social capital (social relationships, 
networks, trust, and mutual aid mechanisms), and financial capital 
(financial assets, such as cash, savings, and credit) (47, 48). These five 
forms of capital affected individual mental health in 
different dimensions.

In terms of natural capital and from the perspective of livelihood 
dependence, having stable natural resources mean less livelihood 
uncertainty with accompanying anxiety and pressure (49), while 
exposure to the natural environment contributed to psychological 
recovery and cognitive function improvement. Research has found 
that exposure to various natural stimuli can consistently improve 
cognitive performance and promote positive emotions (50). Regarding 
physical capital, the discomforting experiences brought about by 
commuting demands and poor housing conditions (e.g., in terms of 
ventilation, lighting, and overcrowding) may increase anxiety (15, 51). 
A study conducted in Shanghai found that the mental health status of 
female commuters was significantly and negatively correlated with a 
longer work-residence distance (51). At the same time, human capital 
factors, such as education level and work skills, were key influences on 
mental health. Pearlin et al. (52) reported that higher education and 
career prestige reduced the negative impact of other stressors on 
mental health. Additionally, greater social capital fostered stress relief 
and improved life satisfaction, mainly through social interaction (53). 
Pattussi et al. (54) found that social cohesion in social interaction 
played an important role in promoting the mental health of female 
employees. Zhang et  al. (55) found that neighborhood social 
interaction had a positive impact on the mental health of women, and 
the degree of impact was higher than that in men. Finally, the impact 
of financial capital on mental health was reflected in effective financial 
management in relation to income, insurance, and other factors (56). 
Kose et al. (57) found a positive correlation between family income 
and women’s mental health status in Turkey, and Turunen et al. (58) 
found that debt mediated the effect of income on mental health when 
income decreased. Another study found that different types of 
insurance had different effects on improving mental health, with 
greater levels of social pension insurance having proportionally 
improving effects on mental health, whereas greater levels of 
commercial pension insurance had proportionally negative effects on 
mental health (59). Furthermore, some scholars have found that the 
impact of livelihood capital on mental health may vary due to regional 
differences. In urban areas, women often faced greater professional 
competition while balancing family responsibilities, which 
exacerbated mental health issues (19, 60). In contrast, rural women’s 
livelihood capital depended more on natural resources and traditional 
agricultural economies, and their mental health problems were closely 
related to resource scarcity and livelihood vulnerability (61). Due to 
the lack of sufficient economic and social support networks in rural 
areas, females in these regions were more prone to anxiety and 
depression when facing livelihood risks (62). Based on the 
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above—mentioned relationships between different forms of livelihood 
capital and mental health, it can be seen that livelihood capital is likely 
to have a direct impact on women’s mental health. Accordingly, 
we propose the following hypothesis:

Hypothesis 1: Livelihood capital direct impact women’s 
mental health.

There may be complex interactions among feelings of relative 
deprivation, livelihood capital, and women’s mental health. According 
to Walker and Smith (27), a sense of relative deprivation referred to 
an individual’s perception of their own inferiority compared to a 
reference object. The preconditions for an individual’s sense of relative 
deprivation included: “the individual does not have the thing,” “the 
person being compared with has the thing,” “the individual wishes to 
have the thing,” and “the individual considers this expectation 
reasonable.” The things being compared, such as personal income and 
social status, can vary considerably (27). There was a lot of evidence 
that relative deprivation adversely affected mental health (63, 64). 
Mental health of low-income individuals was significantly worse than 
high-income individuals. The income-related mental-health gap has 
widened over time (65). A sense of relative deprivation has a negative 
effect on women’s mental health because, when individuals feel there 
was inequity between themselves and others in relation to their 
economic, social, or cultural status, this often produces a sense of 
helplessness and loss of control, leading to depression, anxiety, and 
other psychological problems (64). Especially in a social environment 
with a wide gap between the rich and poor, the psychological pressure 
and sense of relative deprivation can increase significantly among 
females in more advanced societies (66). Notably, there was an 
interactive relationship between relative deprivation and access to 
livelihood capital. People with inadequate livelihood capital are prone 
to feelings of relative deprivation, which might affect their ability to 
access livelihood capital. For example, people lacking social capital 
may be trapped in a vicious cycle of relative deprivation due to social 
exclusion, which made it more difficult for them to access the 
necessary financial or emotional support through social support 
networks (67). Thus, the following hypothesis can be claimed:

Hypothesis 2: Relative deprivation plays a mediating role in the 
relationship between livelihood capital and women’s mental health.

2.3 Understanding mental health in China: 
urban–rural differences

Urban and rural areas differ in the mental health of women. 
Previous Western studies on the mental health of urban and rural 
residents indicated that urban residents are more likely to suffer from 
mental illness (including depression, anxiety disorders, mood disorders, 
etc.) compared with rural regions (22). Women in urban areas of China 
also have a high labor force participation rate, which may contribute to 
their depression (68, 69). With the improvement of urbanization level, 
the risk of abnormal mental states and mental illness of residents 
increases (70). A possible explanation for these rural–urban differences 
in the West was the negative impact of urban environmental factors on 
mental health. Due to the deterioration of urban physical factors (air 
pollution, population density, housing conditions, etc.) and social 

factors (stress, life events, social isolation, etc.) brought about by 
urbanization, urban residents were more likely to cause negative mental 
states (22). At the same time, Western developed countries had been in 
the process of counter-urbanization, high-income groups were more 
likely to live in suburbs or rural regions with better environments and 
security, and urban regions were more concentrated by low-income 
groups. And groups with better socioeconomic status were more likely 
to have good mental health (71). The interaction between the living 
environment and individual characteristics led to the differences 
between the urban and rural mental health of Western residents.

However, as a typical developing country, China differed 
substantially from Western developed countries in terms of economy, 
culture, system, and gender relations. This made the difference in 
mental health status between urban and rural residents in China 
special. The mental health status of urban residents in China was 
better than that of rural residents. Compared with urban residents, 
Chinese rural residents had a higher risk of suicide and mental health 
disorders (23, 24). The main reasons for this difference in mental 
health between urban and rural residents in China were the lasting 
impact of the dual urban–rural administrative system, hukou 
(household registration) policies, and unbalanced economic 
development. China’s long-standing hukou policies made the 
transition from rural to urban hukou rather difficult (72). Compared 
with rural regions, Chinese urban residents enjoyed more 
socioeconomic benefits, such as more medical resources, better 
education facilities, and a more convenient living environment (73); 
in contrast, rural residents suffered from lagging socio-economic 
development, low levels of education, fewer employment 
opportunities, inadequate access to health services, environmental 
hazards and economic hardships (24). The rapid urbanization in 
China has exacerbated this imbalance between urban and rural areas 
(74), further affecting residents’ mental health. In this context of 
regional economic imbalance, the special situation of urban and rural 
women deserves attention. Due to the continuous influence of 
patriarchal traditional culture on Chinese society, the gender norm of 
“son preference” has been shaped, putting women at a disadvantage in 
terms of social status, family power, division of labor, and access to 
educational resources for a long time. Moreover, the acceleration of 
urbanization and marketization has further emphasized efficiency, 
productivity, and profit-orientation, forcing women into a more 
vulnerable position (75). Rural Chinese women had lower levels of 
mental health than their urban counterparts. Studies have shown that 
the suicide rate for women in China was 25 percent higher than for 
men, and the suicide rate for young women in rural areas was higher 
than in urban areas (25). Long-term exposure to such discriminatory 
cultures by patriarchal, son preference and subordinate status of 
women will lead to psychological stress in the socialization process 
(26). The lower mental health level of rural women may be due to the 
deeper influence of this traditional patriarchal culture. Given the 
significant urban–rural differences in China in terms of economic 
development, social environment, and the mental health status of 
women. Thus, the following hypothesis is put forward:

Hypothesis 3: Livelihood capital of direct and indirect impact on 
women’s mental health has Urban–Rural differences.

In summary, the current academic research on women’s mental 
health has developed into a comprehensive perspective covering 
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physiological, psychological, social, and cultural dimensions. 
However, the existing research mostly discusses the impact of 
livelihood capital on women’s mental health from a single 
perspective, lacking a systematic comprehensive analysis of 
livelihood capital from multiple perspectives. Meanwhile, 
livelihood capital is associated with relative deprivation. The 
pathway mechanism by which livelihood capital brings relative 
deprivation and thus affects women’s mental health also needs to 
be considered. Additionally, considering China’s urban–rural dual 
hukou policy, the social background of unbalanced economic 
development, and the special situation of women, urban and rural 
women may be affected differently by livelihood capital. Therefore, 
based on CLDS data, this study will explore the mechanism of 
livelihood capital on women’s mental health from four aspects: 
human capital, social capital, Physical capital, and financial capital. 
And the mediating role of relative deprivation and urban–rural 
differences was also considered. In the process, we can effectively 
bridge the gap between structural and psychological perspectives 
on women’s mental health. This not only provides a more 
comprehensive understanding of the issue but also offers a 
multifaceted lens for future research and practical applications. It 
enables researchers to explore more nuanced relationships between 
various factors and mental health, and practitioners to design more 
targeted and impactful interventions (Figure 1).

3 Data and methods

3.1 Data

This study used data from the 2018 China Labor-force 
Dynamics Survey (CLDS) which conducted by the Center for 

Social Survey of Sun Yat-sen University (CSS). The survey is a 
national and representative dataset targeted 16,537 individuals 
aged 15–64 years and used a multistage, stratified probability 
proportionate-to-labor force size sampling technique to ensure the 
representativeness of the samples. In addition, CLDS data protected 
experiment ethics and conceals private information. The CLDS 
achieved broad coverage across 29 provinces and municipalities. 
Specifically, it chose 110 sample cities with more than 25 
participants as the study subjects and encompassed three key 
dimensions: individuals, families, and community. It 
comprehensively gathered information related to employment, 
demographics, and economic and social aspects. The uniqueness 
of the survey lies in its comprehensive data collection, extending 
from the labor force to the family and society generally, providing 
a multidimensional and multiple-level research foundation. In the 
context of this research topic, this study specifically focused on the 
sample data concerning women. After excluding samples with 
missing values that were not suitable for this study, we obtained 
5,278 samples, which were representative. The scale and 
representativeness of these data provided a solid foundation for the 
study, offering detailed and reliable insights into the status of 
women in the labor market and in society.

The distribution of socio-demographic characteristics of the 
sample was summarized in Table  1. The mean age of the 
participants was 46.35 years, with most (84.8%) being married. 
With respect to employment status, employed individuals 
comprised a large proportion (91.5%). Education backgrounds 
vary among participants, with 43.6% having completed high 
school, 11.1% being college or above graduates, and 45.3 falling 
into “primary school and lower” category. Nearly one out of six 
respondents had a college’s degree or higher. Immigrants 
constituted a major proportion of the survey sample (86.1%), the 

FIGURE 1

Conceptual framework.
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majority of whom had rural household registrations (83.5%). A 
total of 58.6% of participants had a annal income of 35,000 yuan 
or less. In terms of class affiliation, 3.4% belonged to communist 
party member. Table  1 also presented the sociodemographic 
characteristics of two sub-samples (urban and rural women). The 
rural women had a higher mean age (46.59 years) and a higher 
proportion of married individuals (86.1%). Regarding education, 
the education level of the urban women (36.5% with college or 
higher) was higher than that of the rural women (6.0% with 
college or higher). With regard to employment status, rural 
women demonstrated a higher degree of participation in 
employment rate, as evidenced by the proportion being 91.5%. 
Moreover, in terms of individual annual income, the proportion 
of the rural women which earned 60,000 yuan or more (30.8%) 
was relatively lower than urban women (36%). Compared with 
the rural women, the urban women had higher incomes. Overall, 
the survey respondents’ characteristics indicated that 
identification of the factors affecting women’s mental health in 
different regions was comprehensive and aligned well with the 
features of the national female population. The study was 
representative, with notable urban–rural differences identified.

3.2 Variables

3.2.1 Mental health
Currently, evaluating mental health was not guided by a single, 

standardized approach. Commonly used mental health measures 
include the General Health Questionnaire (GHQ-12), Symptom 
Checklist, CES-D-20, Anxiety Self-Rating Scale, and Cornell Medical 
Index (CMI) Self-Rating Scale. This study used the CES-D-20 and the 
2018 CLDS to assess women’s mental health, which has been used in 
previous studies to investigate factors affecting the severity of 
depression in young people (74). The CES-D-20 contains 20 items 
used to assess depression symptoms and is scored on a four-point 
reverse scale (1 = almost always or 5–7 days per week; 2 = often or 
3–4 days per week; 3 = rarely or 1–2 days per week; and 4 = almost 
never or < 1 day per week) (76). The total depression score ranges 
from 20 to 80, with higher scores indicating more severe depression 
and poorer mental health. Moreover, the criteria for depression are as 
follows: no depression symptoms (depression score ≤ 35), possible 
depression symptoms (depression score ranging from 36 to 39), and 
existing depression symptoms (depression score ≥ 35). The original 
CES-D-20 questionnaire was divided into four factors: depression 

TABLE 1 Socio-demographic characteristics of participants.

Female Residents (N = 5,278) Urban Women Residents 
(N = 872)

Rural Women Residents 
(N = 4,406)

Age (years)

Means 46.35 45.13 46.59

Education Attainment (%)

Primary school or lower 45.3 10.8 52.2

High school 43.6 52.7 41.8

College or above 11.1 36.5 6.0

Marital status (%)

Single 11.6 16.2 10.7

Married 84.8 78.2 86.1

Divorced/Widowed 3.6 5.6 3.2

Employment status (%)

Employed 91.5 91.2 91.5

Unemployed 8.5 8.8 8.5

Hukou (%)

Local Hukou 13.9 28.1 11.1

Non-local Hukou 86.1 71.9 88.9

Personal annual income (yuan; %)

<12,000 34.4 18 37.6

12,001–36,000 24.2 28.9 23.3

36,000–60,000 9.7 17.1 8.3

60,001–120,000 4.6 11.3 3.2

>120,001 27.1 24.7 27.6

Political Affiliation (%)

Communist Party member 3.4 12.4 1.6

Non-Communist Party member 96.6 87.6 98.4

“Local Hukou” represents household registration in this city.
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(items 1, 3, 6, 9, 10, 14, 17, and 18), positive affect (items 4, 8, 12, and 
16), somatic symptoms/activity inhibition (items 2, 5, 7, 11, 13, and 
20), and interpersonal problems (items 15 and 19). Subsequent data 
processing standardized the questionnaire such that all items were 
inverted. The Cronbach’s alpha indicated high internal consistency 
among the research questionnaires (0.952).

3.2.2 Independent variables
This study drew on the livelihood capital theorizing of the 

United Kingdom Department for International Development (DFID) 
to categorize the variables (48). The independent variables selected 
from the 2018 CLDS questionnaire were divided into four categories: 
human, social, physical, and financial capitals. The study choice 
indicators via previous studies. First, Liu (77), and Wang (78) used 
education, health and age to measure human capital. Moreover, 
according to previous studies (79–81), the study utilized neighbor 
trust, neighbor familiarity, social network and social trust to measure 
human capital. Additionally, Ren (82) measured physical capital by 
housing facilities, whereas Leah et al. (83) examined physical capital 
by housing conditions, such as ventilation, daylighting, air quality, and 
overcrowding. Last but not least, prior studies (84, 85) used income 
and insurance to gauge financial capital.

Human capital was assessed by educational level, self-rated health 
and age. This study assessed human capital by 3 dimensions and 
asked participants 3 questions: (1) “What is your educational level?” 
(educational level) (77) Responses were categorized as 1 = primary 
school or lower, 2 = high school, 3 = college or above; (2) “How would 
you rate your overall health?” (self-rated health) (77) Responses were 
categorized as 5 = very healthy, 4 = healthy, 3 = fair, 2 = unhealthy, 1 
= very unhealthy; (3) “How old are you?” (age) (78).

Social capital mainly consisted of three parts (network, trust, and 
reciprocity), indicating the numerous social resources upon which 
individuals achieved their livelihood objectives (48), which was 
measured in this study from four aspects: neighbor trust (79), 
neighbor familiarity (80), social network (81), and social trust (79). 
Regarding the neighbor trust, the questionnaire includes “Do you trust 
the neighbors, neighborhood, and other residents in your community 
(village)” (1 = very distrust, 2 = not very trust, 3 = general, 
4 = relatively trust, 5 = very trust). In terms of neighbor familiarity, the 
following question was asked in the questionnaire: “How well do 
you know your neighbors, neighborhood, and other residents in your 
community (village)?” (1 = very unfamiliar, 2 = not very unfamiliar, 
3 = general, 4 = relatively familiar, 5 = very familiar). Regarding the 
social network, the questionnaire includes “How often does mutual 
help occur between you and your neighbors and other residents of this 
community?” with options on an ascending scale from 1 = never to 
5 = always. After omitting missing values, the study divided social 
trust from the perspective of specific objects into five categories. They 
were trust in, respectively, family members, neighbors, schoolmates, 
fellow villagers, colleagues, rated by level of trust from low to high 
(5 = completely untrustworthy, 25 = completely trustworthy). The 
social trust demonstrated a high internal consistency (Cronbach’s 
alpha = 0.823).

Physical capital was reflected in the infrastructure and material 
resources to sustain individuals’ livelihoods and enhance their labor 
productivity (48). In this study, the assessment of physical capital by 
four variables. (1) “room-base ventilation” (83): Natural ventilation 
inside the house was measured in this survey, with 10-levels answers 

(lower values, poor ventilation); (2) “indoor daylight quality” (83): the 
quality of architectural daylight inside the house (1–10 points, higher 
values, better quality); (3) “overcrowding” (83): overcrowding 
condition inside the house (1–10 points, lower values, more 
overcrowding); (4) “indoor air quality” (83): the quality of air inside 
the house (1–10 points, higher values, better quality); (5) “housing 
facilities” (82): the number of facilities in the house.

Financial capital referred to different financial resources, including 
sources of finance and credit opportunities for production and 
consumption (48). Financial capital was measured by three indicators: 
personal annual income (84), housing provident funds (no housing 
provident funds = 0; owns housing provident funds = 1) (85), and 
industrial accident compensation insurance (no industrial accident 
compensation insurance =0; owns industrial accident compensation 
insurance = 1) (85).

3.2.3 Mediator variable
This study examined potential pathways through which livelihood 

capital could affect the mental health of women, with relative 
deprivation selected as a mediator variable and measured using the 
MacArthur Scale (86). The participants were asked to describe their 
position in a self-defined society on an upright ladder with a hierarchy 
comprising 10 levels (1 = bottom; 10 = top bottom). Relative 
deprivation was measured using the following question: “Where do 
you  currently see yourself in the hierarchy?,” “Where do you  see 
yourself in the hierarchy 5 years ago?,” “Where do you see yourself in 
the hierarchy in 5 years?” and “Where do you see your household in 
the hierarchy currently?” Higher total scores indicated lower perceived 
relative deprivation.

3.2.4 Covariates
Two demographic characteristics constituted the covariates. 

Marital status was coded as a factor variable categorized into single, 
married, divorced/widowed, respectively. Employment status was 
categorized into currently employed (including full-time, part-time or 
casual work) or unemployed (including studying, home duties, and 
retired). The detailed metrics for all variables were listed in Table 2.

3.3 Statistical analysis

This study used structural equation modeling (SEM) to examine 
the relationship between livelihood capital (including human, 
social, physical, and financial capital), relative deprivation, and 
women’s mental health. SEM can be  thought of as a mixture of 
regression and factor analysis to analyze both the factors affecting 
women’s mental health and the influencing pathways of women’s 
mental health (87). For example, Feng et al. (88) used structural 
equation modeling (SEM) to assess the relationship between 
urbanization, four mediators, and depressive symptom severity. 
SEM can assess the total, direct, and indirect effects of one variable 
(e.g., human, social, physical, and financial capital) on another 
variable (e.g., women’s mental health) and was used in our study to 
explore the potential mechanisms between livelihood capital and 
women’s mental health (89). In the SEM models, human, social, 
physical, and financial capital were set as exogenous variables. 
Relative deprivation and women’s mental health were set as 
endogenous variables. To construct models for SEM analysis, causal 
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diagrams hypothesized a priori from the literature review was 
initially formed to depict the mediating effects of livelihood capital 
and relative deprivation on women’s mental health. The associations 
between the initial model variables and women’s mental health were 
examined using linear regression.

This study used SPSS Amos 26 software for SEM, STATA version 
18, and SPSS version 27 software for basic pre-analysis data cleaning. 
This study considered existing research to examine the fit parameters 
for the SEM, which tested the proposed models using the following 
model fit parameter criteria: the chi-square to degrees of freedom ratio 
(CMIN/DF) ≤5; root mean square error of approximation (RMSEA) 
≤0.08; incremental fit index (IFI) ≥0.90; Tucker-Lewis index (TLI) 
≥0.90; and comparative fit index (CFI) ≥0.90. Bootstrapping was used 
to examine the mediating effect (5,000 resamples) in which the effect 
was deemed significant with a 95% confidence interval (CI) not 
including 0 (90).

4 Results

4.1 Structural equation analysis of total 
sample

The adequacy of fit was evaluated using confirmatory factor 
analysis (CFA). The model included four latent variables: human, 
social, physical, and financial capital. The results demonstrated a good 
model data fit, with chi-square = 14.413 (p  < 0.01), CFI = 0.938, 
IFI = 0.938, TLI = 0.922, and RMSEA = 0.036 (Table 3). All factor 
loadings of the latent variables were significant at the p < 0.001 level, 
among which the factor loadings for human capital (−0.521–0.897), 
social capital (0.402–0.833), physical capital (0.283–928) and financial 
capital (0.397–0.834) were close to 0.36. The composite reliability (CR) 
values of the latent variables were 0.63, 0.78, 0.85, and 0.73, 
respectively, close to 0.7, while the average variance extracted (AVE) 

TABLE 2 Detailed metrics of variables.

Variable Name Dimension Indicator Definition

Human Capital

HC1 Educational Level (77) The educational level. 1 = primary school or lower, 2 = high school, 3 = college or above

HC2 Health (77)
The self-rated health. 1 = very unhealthy, 2 = unhealthy, 3 = fair, 4 = healthy, 5 = very 

healthy

HC3 Age (78) The age (year).

Social Capital

SC1 Neighbor Trust (79)
Trust in neighbors. (1 = very distrust, 2 = not very trust, 3 = general, 4 = relatively trust, 

5 = very trust)

SC2 Neighbor Familiarity (80)
Familiar with neighbors. (1 = very unfamiliar, 2 = not very unfamiliar, 3 = general, 

4 = relatively familiar, 5 = very familiar)

SC3 Social Network (81)
“How often does mutual help occur between you and your neighbors and other residents 

of this community?” with options on an ascending scale from 1 = never to 5 = always.

SC4 Social Trust (79)

Social trust was divided into family members, neighbors, schoolmates, fellow villagers, 

colleagues, rated by level of trust from low to high (from 5 = completely untrustworthy 

to 25 = completely trustworthy).

Physical Capital

PC1 Room-based Ventilation (83) Natural ventilation inside the house (1–10 points, lower values, poor ventilation)

PC2 Indoor Daylight Quality (83) Architectural daylight inside the house (1–10 points, higher values, better quality)

PC3 Housing Facilities (82) Number of facilities in the house

PC4 Overcrowding (83) Overcrowding inside the house (1–10 points, lower values, more overcrowding)

PC5 Indoor Air Quality (83) Air quality inside the house (1–10 points, higher values, better quality)

Financial Capital

FC1 Housing Provident Fund (85) Purchase housing provident fund; 1 = yes, 0 = no

FC2 Personal Annual Income (84) Total annual income in 2017

FC3
Industrial Accident Compensation 

Insurance (85)
Purchase industrial injury insurance; 1 = yes, 0 = no

Mental Health Mental Health Depression

The occurrence of 20 conditions in the past week: “I am troubled by some trivial stuff,” “I 

have not appetite to eat,” “Even if my family and friends help me, I still cannot get rid of 

my depression,” “I feel I’m worse than most people,” “I’m depressed,” “I cannot 

concentrate when I do things,” “I feel exhausted with everything,” “I feel hopeless,” “I 

think my life is a failure,” “My sleep quality is bad,”“I’m scared,” “I feel unhappy,” “I do not 

talk as much as usual,” “I feel lonely,” “I feel my life is boring,” “I feel people are not very 

kind to me,” “I used to cry,” “I feel apprehensive,” “I do not feel liked by people,” and “I do 

not think I can go about my daily work.” Reverse scoring depression scores into mental 

health scores(20–80 points)

Relative Deprivation
Relative 

Deprivation
Relative Deprivation

The position in a self-defined society on a picture of an upright ladder with 10 rungs—

with a score of “1” representing the bottom rung and a score of “10” representing the top 

rung.
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values were 0.40, 0.49, 0.56, and 0.49, respectively, all close to 0.5 
(Table 4). The correlation coefficients of the paths were all less than 
the square root of the AVE (Table 5). The fit parameters indicated 
acceptable convergent validity of the model, as outlined in Section 3.3. 
Furthermore, multi-group analyses indicated that the model was 
invariant among urban and rural women at the configural, metric, and 
scalar levels.

This study used SEM to determine the relationship between 
livelihood capital and women’s mental health according to the fit 
indicators of the total model (Figure 2). Table 6 illustrated the results 
of the structural equation, which indicated that various elements of 
livelihood capital significantly affected women’s mental health, which 
supported to H1. The total model estimated the association between 

livelihood capital and women’s mental health while adjusting for 
covariates. The results showed that human, social, physical, and 
financial capital had positive and significant effects on women’s 
mental health (p < 0.01), with standard coefficients of 0.270, 0.160, 
0.056, and −0.075, respectively. These empirical results supported the 
H1: Livelihood capital direct impact women’s mental health. 
Specifically, this study examined that a one standard deviation 
increased in human capital increased women’s mental health by 
0.269, and human capital increased women’s mental health. Social 
capital exerted a significantly positive effect on women’s mental 
health, indicating that lower social capital contributed to a higher 
probability of depression. Moreover, increasing physical capital, 
including greater amounts of housing facilities and improved 

TABLE 3 Goodness-of-fit indices for structural model.

χ2/df RMSEA CFI IFI TLI

Model values 14.413 0.036 0.938 0.938 0.922

Recommended values <5 <0.8 >0.9 >0.9 >0.9

TABLE 4 Convergent validity of measurement model.

Convergent validity

Model Pathways Estimate AVE CR

HC1 ← Human Capital 0.897***

0.3943 0.6249HC2 ← Human Capital 0.32***

HC3 ← Human Capital −0.521***

SC1 ← Social Capital 0.833***

0.4878 0.7763
SC2 ← Social Capital 0.734***

SC3 ← Social Capital 0.73***

SC4 ← Social Capital 0.402***

PC1 ← Physical Capital 0.928***

0.558 0.8515

PC2 ← Physical Capital 0.821***

PC3 ← Physical Capital 0.283***

PC4 ← Physical Capital 0.721***

PC5 ← Physical Capital 0.809***

FC1 ← Financial Capital 0.782***

0.4858 0.7237FC2 ← Financial Capital 0.397***

FC3 ← Financial Capital 0.834***

∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.  
HC1, Educational Level; HC2, Health; HC3, Age; SC1, Neighbor Trust; SC2, Neighbor Familiarity; SC3, Social Network; SC4, Social Trust; PC1, Room-based Ventilation; PC2, Indoor Daylight 
Quality; PC3, Housing Facilities; PC4, Overcrowding; PC5, Indoor Air Quality; FC1, Housing Provident Fund; FC2, Personal Annual Income; FC3, Industrial Accident Compensation 
Insurance.

TABLE 5 Discriminant validity of measurement model.

Constructs Human Capital Social Capital Physical Capital Financial Capital

Human Capital 0.3943

Social Capital −0.277*** 0.4787

Physical Capital 0.166*** 0.021 0.558

Financial Capital 0.578*** −0.181*** 0.112*** 0.4858

the Square Root of the AVE 0.63 0.69 0.75 0.70

∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.
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conditions, had a positive effect on women’s mental health. In terms 
of financial capital, this study provided evidence that financial capital 
had a direct negative effect on reported women’s mental health, 
indicating that changes in income and social security altered women’s 
mental health.

4.2 Mediating effect of relative deprivation

Given that H1, which posited that certain elements of 
livelihood capital would significantly affect women’s mental health 
levels, was supported, the study further explored H2. Specifically, 
the study examined whether relative deprivation had a significant 
mediating effect on the relationship between livelihood capital 
factors and women’s mental health. This involved assessing 
whether varying degrees of social deprivation altered the extent 
to which livelihood capital factors affected women’s mental health. 
This study used bootstrapping with 5,000 resamples and a 95% CI 
to test the significance of direct, indirect, and total effects in 
the models.

From the SEM results (Figure 3; Table 7), the study found that 
relative deprivation had a significant mediating association in the 
total model on human, social, and physical capital in terms of 

effects on women’s mental health, which supported H2. First, 
greater human capital was related to lower levels of relative 
deprivation, which in turn was associated with higher women’s 
mental health. This indirect effect was significant with a 
standardized coefficient of 0.028 (95% bootstrapping CI [0.021, 
0.037]), accounting for 9.79% of the total effect (coef. = 0.286, 
95% bootstrapping CI [0.009, 0.019]), while 90.21% of the impact 
of human capital directly affected women’s mental health 
(coef. = 0.258, 95% bootstrapping CI [0.200, 0.037]). Additionally, 
the results revealed that both the direct (coef. = 0.150, 95% 
bootstrapping CI [0.115, 0.182]) and mediated effects 
(coef. = 0.013, 95% bootstrapping CI [0.009, 0.019]) of social 
capital on women’s mental health were significant. Among the 
total effects (coef. = 0.163, 95% bootstrapping CI [0.128, 0.196]), 
the direct effect accounted for 92.02% of the total effect and the 
indirect effect accounted for 7.98%. These findings indicated that 
relative deprivation partially mediated the relationship between 
social capital and women’s mental health. Furthermore, as can 
be observed from relative deprivation scores, physical capital had 
an indirect effect (coef. = 0.016, 95% bootstrapping CI [0.011, 
0.022]) on women’s mental health. The standard direct effects 
path of physical capital with women’s mental health was 0.038 
(95% bootstrapping CI [0.009, 0.069]), accounting for 70.37% of 

FIGURE 2

Structural equation modeling results of total women’s mental health.
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the total effect (coef. =0.054, 95% bootstrapping CI [0.024, 
0.085]). In this vein, relative deprivation showed a partially 
mediating effect on the relationship between physical capital and 
women’s mental health. However, the study indicated no indirect 
effect (95% bootstrapping CI [−0.006, 0.005]) of financial capital 
on reported women’s mental health, and the mediating role of 
relative deprivation was not substantiated. Comparatively, the 
proportion of indirect effect in the total effect of physical capital 
(29.63%) was higher than that of human capital (9.79%) and social 
capital (7.98%) on women’s mental health.

4.3 Urban–rural differences

T-test illustrated the significant difference of women’s mental 
health among urban and rural group, which were found to 
be  statistically significant (p  < 0.01). Figure  4 has identified the 
different effects of human, social, physical, and financial capital on 
women’s mental health among urban and rural women, which 
supported H3. Figure 4 and Table 6 revealed significant divergences 
across urban and rural women residents in the above structural paths. 
Specifically, human capital had a greater role in promoting rural 

TABLE 6 The association between human capital, social capital, physical capital, financial capital and women’s mental health.

Model Pathways Total Residents Rural Residents Urban Residents

Coef. (SE) Coef. (SE) Coef. (SE)

Mental Health ← Human Capital 0.270*** (0.269) 0.267*** (0.330) 0.190** (0.672)

Mental Health ← Social Capital 0.160*** (0.224) 0.177*** (0.258) 0.111** (0.453)

Mental Health ← Physical Capital 0.056*** (0.091) 0.056*** (0.099) 0.038 (0.214)

Mental Health ← Financial Capital −0.075*** (1.099) −0.043 (1.723) −0.119* (1.519)

Covariates

Mental Health ← Marital Status 0.016 (0.337) −0.018 (0.393) 0.063 (0.606)

Mental Health ← Current Working Status −0.003 (0.460) −0.005 (0.515) 0.013 (0.972)

Coef., coefficient; SE, standard error.  
∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.
The model was adjusted for all covariates shown in this table. All the coefficients are standardized regression coefficients.

FIGURE 3

Mediation model of the association between livelihood capital and total women’s mental health through relative deprivation.
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TABLE 7 The direct effect, indirect effect and total effect of livelihood on mental health.

Model Pathways Coef. Product of coefficients Bias-Corrected
95% CI

SE Z Lower Upper

Total samples

Total Effect

Mental Health ← Human Capital 0.286 0.030 9.53 0.227 0.345

Mental Health ← Social Capital 0.163 0.017 9.59 0.128 0.196

Mental Health ← Physical Capital 0.054 0.015 3.60 0.024 0.085

Mental Health ← Financial Capital −0.083 0.022 −3.77 −0.127 −0.041

Direct Effect

Mental Health ← Human Capital 0.258 0.030 8.60 0.200 0.317

Mental Health ← Social Capital 0.150 0.017 8.82 0.115 0.182

Mental Health ← Physical Capital 0.038 0.015 2.53 0.009 0.069

Mental Health ← Financial Capital −0.082 0.022 −3.73 −0.126 −0.041

Indirect Effect

Mental Health ← Human Capital 0.028 0.004 7.00 0.021 0.037

Mental Health ← Social Capital 0.013 0.002 6.50 0.009 0.019

Mental Health ← Physical Capital 0.016 0.003 5.33 0.011 0.022

Mental Health ← Financial Capital 0.000 0.003 0.00 −0.006 0.005

Rural samples

Total Effect

Mental Health ← Human Capital 0.273 0.027 10.11 0.220 0.328

Mental Health ← Social Capital 0.178 0.019 9.37 0.141 0.215

Mental Health ← Physical Capital 0.055 0.017 3.24 0.023 0.088

Mental Health ← Financial Capital −0.045 0.020 −2.25 −0.089 −0.008

Direct Effect

Mental Health ← Human Capital 0.247 0.027 9.15 0.194 0.301

Mental Health ← Social Capital 0.163 0.019 8.58 0.127 0.200

Mental Health ← Physical Capital 0.038 0.017 2.24 0.005 0.070

Mental Health ← Financial Capital −0.045 0.020 −2.25 −0.089 −0.008

Indirect Effect

Mental Health ← Human Capital 0.027 0.004 6.75 0.019 0.035

Mental Health ← Social Capital 0.015 0.003 5.00 0.010 0.021

Mental Health ← Physical Capital 0.018 0.003 6.00 0.012 0.025

Mental Health ← Financial Capital −0.001 0.003 −0.33 −0.005 0.005

Urban samples

Total Effect

Mental Health ← Human Capital 0.204 0.076 2.68 0.066 0.363

Mental Health ← Social Capital 0.112 0.043 2.60 0.031 0.198

Mental Health ← Physical Capital 0.036 0.034 1.06 −0.030 0.102

Mental Health ← Financial Capital −0.128 0.063 −2.03 −0.262 −0.015

Direct Effect

Mental Health ← Human Capital 0.197 0.076 2.59 0.054 0.357

Mental Health ← Social Capital 0.109 0.043 2.53 0.024 0.195

Mental Health ← Physical Capital 0.033 0.034 0.97 −0.034 0.099

(Continued)
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women’s mental health (coef. = 0.267, p < 0.01) than urban women’s 
mental health (coef. = 0.190, p < 0.05). For each increase in the level 
of human capital, rural women’s mental health increased 0.077 grades 
more than urban women, which is significant at the level of 1%. 
Moreover, significant divergences were seen in the path coefficients of 
social capital to mental health between urban and rural subgroups 
(coef. = 0.111, p < 0.05, coef. = 0.177, p < 0.01, respectively). On the 
path connecting social capital to women’s mental health, the rural 
subgroup was more affected than the urban subgroup. Additionally, 
physical capital had a significant effect on women’s mental health of 
the rural subgroup (coef. = 0.056, p < 0.01), but it had no obvious 
effect on women’s mental health of the urban subgroup (coef. = 0.038, 
p > 0.1). However, compared to rural women (coef. = −0.043, p > 0.1), 
financial capital had a significant effect on women’s mental health in 
the urban subgroup (coef. = −0.119, p < 0.1). These findings reflected 
livelihood capital had significant differences between urban and rural 
women’s mental health in the different social and 
economic backgrounds.

Based on the total model, the study compared the mediating 
effects for urban and rural subgroups to verify whether the relationship 
between livelihood capital and mental health differed, thereby further 
testing H3. The SEM of the rural subgroup (Figure 5) presented that 
relative deprivation had a mediating effect on the paths through which 
human, social, and physical capital influenced rural women’s mental 
health. However, in the SEM model for the urban sample (Figure 5), 
the CIs for the mediating effects of human, social, physical, and 
financial capital concluded 0, indicating that relative deprivation did 
not mediate the relationship between livelihood capital and mental 
health for the urban women. Thus, relative deprivation acted as a 
mediator for the rural women only (Table 7). Especially, the estimated 
direct effect (coef. = 0.247, 95% bootstrapping CI [0.194, 0.301]) of 
human capital on rural women’s mental health accounted for 90.48% 
of the total effect (coef. = 0.273, 95% bootstrapping CI [0.220, 0.328]), 
and 9.52% by the indirect path mediated by relative deprivation 
(coef. = 0.027, 95% bootstrapping CI [0.019, 0.035]). The relationship 
between social capital and women’s mental health was mediated by 
relative deprivation with indirect effect coefficients of 0.015 (95% 
bootstrapping CI [0.010, 0.021]), accounting for 8.43% of the total 
effect (coef. = 0.178, 95% bootstrapping CI [0.141, 0.215]). This result 
revealed the role of social capital in influencing women’s mental 
health, partly by reducing relative deprivation in rural women, thus 
improving mental health. What’s more, in the rural subgroup, 
significant associations were found for physical capital, relative 
deprivation, and women’s mental health. Relative deprivation 

mediated the greatest proportion in the model mediating physical 
capital and women’s mental health, with the indirect path 
(coef. = 0.018, 95% bootstrapping CI [0.012, 0.025]) accounting for 
32.73% of the total path (coef. = 0.055, 95% bootstrapping CI [0.023, 
0.088]). Finally, although financial capital had a direct effect on the 
rural subgroup (coef. = −0.045, 95% bootstrapping CI [−0.089, 
−0.008]), the indirect effect (95% bootstrapping CI [−0.005, 0.005]) 
remained not significant, indicating that financial capital was not 
mediated by relative deprivation.

5 Discussion

With rapid urbanization in China, it was a critical task to improve 
the quality of life of residents in various aspects. Increasing attention 
to mental health has highlighted the different requirements of various 
groups, particularly among women. Livelihood capital, a measure of 
the resources available to individuals or households for survival and 
development, has a significant impact on women’s mental health. In 
this context, this study focused on urban and rural women in China 
to explore the interactions between human capital, physical capital, 
social capital, financial capital, and relative deprivation with women’s 
mental health within the framework of livelihood capital. It also 
sought to elucidate the mediating mechanism of relative deprivation 
in the relationship between livelihood capital and women’s mental 
health, as well as between urban and rural women, to investigate 
differences in the mechanisms at play in various locations.

5.1 Livelihood capital and women’s mental 
health

The results investigated that livelihood capital had a significant 
positive effect on women’s mental health, confirming H1. In particular, 
enhanced human capital effectively improved mental health in women, 
which was consistent with previous findings (91). Human capital was 
significantly related to women’s mental health. The study focused on the 
finding that education, age, and health, as measures of human capital, 
considerably affected women’s mental health. Human capital reflected, 
to a certain extent, the skill levels, labor intensity, and status of women 
in the workplace (48). Higher education was associated with greater 
happiness and a reduction in psychological distress (92). First of all, 
education can cultivate long-term thinking skills and improve job skills. 
Women with high education level are more likely to engage in 

TABLE 7 (Continued)

Model Pathways Coef. Product of coefficients Bias-Corrected
95% CI

SE Z Lower Upper

Mental Health ← Financial Capital −0.127 0.063 −2.02 −0.262 −0.014

Indirect Effect

Mental Health ← Human Capital 0.007 0.011 0.64 −0.012 0.031

Mental Health ← Social Capital 0.004 0.005 0.80 −0.005 0.017

Mental Health ← Physical Capital 0.003 0.005 0.60 −0.005 0.014

Mental Health ← Financial Capital −0.001 0.003 −0.33 −0.014 0.002

5,000 bootstrap samples. Coef., coefficient; SE, standard error. The model was adjusted for all covariates shown in this table. All the coefficients are standardized regression coefficients.
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FIGURE 4

Structural equation modeling results of urban–rural differences. (A) Rural women’s mental health, (B) Urban women’s mental health.
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high-paying jobs, thus achieving higher happiness (93). Secondly, 
women with higher education are more likely to have more social 
interactions to reduce loneliness and get support, which has a positive 

impact on their mental health (94). Moreover, women’s health problems 
will also significantly affect their work performance and career 
development in the workplace, thus causing physical and mental burden 

FIGURE 5

Mediation modeling results of urban–rural differences. (A) Rural women, (B) Urban women.
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on women (94). Aging can lead to various physical, functional, and 
social losses, increasing stress and negatively affecting women’s mental 
health and quality of life (95). Related to social capital, research found 
that social cohesion could improve women’s mental health, and 
neighborhood interaction had a positive correlation with women’s 
mental health (54). Noaparast (96) also reported that social capital 
played an important role in women’s mental health. Our findings were 
consistent with those of previous studies. This might be attributable to 
the social support that women receive during their social interactions. 
Women were likely to be affected by social support in neighborhood 
interactions, and greater trust in the community was likely to foster 
greater contentment (97). Social capital involved feelings of security and 
self-esteem, with improvements in these elements likely leading to 
improved women’s mental health (98).

In terms of physical capital, the study illustrated that physical 
capital related to housing conditions positively correlated with 
women’s mental health, which consistent with prior research (99). 
Housing overcrowding, insufficient lighting and ventilation, poor air 
quality, and inadequate housing facilities resulted in poorer women’s 
mental health because of higher rates of infectious disease 
transmission among those living in poor housing conditions (100). 
Housing overcrowding also reduced the chances of escape during 
disasters, and personal safety concerns were one of the causes of 
residents’ anxiety (101). Contrary to previous studies (102), this study 
found that financial capital negatively influenced women’s mental 
health. This discrepancy might be due to the fact that our sample did 
not differentiate between employed and unemployed women, whereas 
studies by researchers such as Kaori Honjo (103) focused on working 
women and homemakers, capturing a narrower range of female 
identities. This negative effect may be attributed to the non-linear 
relationship between wealth accumulation and mental health (104). 
Although the mental health problems of low-income groups are more 
prominent, high income may be  accompanied by higher work 
pressure and life expectations, thus having a negative impact on 
mental health (105). Moreover, relevant research shows that even with 
medical insurance and industrial injury insurance, high out-of-pocket 
expenses and economic insecurity will limit people’s access to mental 
health services (106). Therefore, women need to pay more attention 
to eliminating the negative mental health problems caused by 
economic insecurity in the process of accumulating financial capital.

5.2 Potential mediated associations 
between livelihood capital and mental 
health

Based on the empirical results of the mediation model, relative 
deprivation had a mediating impact on the pathway from livelihood 
capital to women’s mental health, supporting H2. While there has 
been a focus in research concerning differences in direct relationships 
between livelihood capital and women’s mental health, less attention 
has been paid to the mediating effect of relative deprivation. Therefore, 
we  considered the mediating role of relative deprivation in the 
relationship between livelihood capital and women’s mental health. 
First, the study found that relative deprivation mediated the 
relationship between human capital and women’s mental health. This 
effect may stem from economic and social inequalities that marginalize 
women, contributing to mental health decline (107). Relevant studies 

show that older women are particularly vulnerable to social 
deprivation, which may be due to income reduction after retirement, 
changing social roles, and other factors that negatively affect their 
mental health (56). Additionally, women’s access to social resources, 
such as education and employment, is often more limited compared 
to men’s, placing them at a disadvantage in the workplace and social 
settings, which adversely affects their health (108). Second, social 
capital positively influenced women’s mental health through its effects 
on relative deprivation, which was consistent with other research 
findings. This could be because social capital enhances individual 
endowments and income, improving socioeconomic status and 
reducing social inequality, thereby promoting women’s mental health 
(109). Finally, the relationship between physical capital and women’s 
mental health was mediated by relative deprivation, possibly because 
communities with high levels of relative deprivation often feature 
crowded living conditions in family housing, leading to poorer social 
relationships among women and lower levels of mental health (110).

5.3 Livelihood capital and women’s mental 
health between urban and rural women

The results confirmed that the impact of livelihood capital on the 
mental health of urban and rural women varied, supporting H3. To 
start with, human capital had a stronger impact on the mental health 
of rural women, which was consistent with previous studies. This 
might be  attributed that compared with women in urban areas, 
women living in rural areas receive poorer education level and 
medical care level, which led to lower happiness. Relevant research 
showed that higher education and access to medical experts can 
effectively prevent mental health problems (111). Second, social 
capital had a more significant influence on rural women’s mental 
health (112), such as social support, neighborhood relationships, 
community trust, and neighborhood mutual aid. Compared to urban 
women, rural women reported feelings of loss, which might be due 
to lower educational levels and the loss of their original social status 
in their hometown while working in urban areas, without an 
opportunity to regain an equivalent status level (113). In addition, 
numerous rural women migrated to urban areas for work. Compared 
to local urban residents, these rural women might be more likely to 
experience anxiety and depression because of their heightened 
sensitivity to interpersonal relationships and lower levels of 
community trust (114). Moreover, community cohesion was 
beneficial for the mental health of women. Besides, research has 
shown that it is difficult to establish rapport with local citizens after 
migrating to urban areas for work (114). Therefore, such women 
struggled to feel safe and secure in neighborhood interactions, which 
affected their mental health. Furthermore, this study suggested that 
physical capital did not affect urban women’s mental health but had 
a positive impact on rural women’s mental health, which differed 
from most previous study findings. This might be attributable to the 
limited variability in housing conditions among the urban 
participants, with most living in substandard living environments. 
Additionally, the small sample size of the urban participants made it 
difficult to identify associations with mental health in such a relatively 
small study population (115). Compared with urban areas, housing 
was mostly self-built in rural regions, with walls often constructed of 
mud and with strong unimpeded currents of air within houses. These 
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conditions could adversely affected the physical health and sleep 
quality of residents, potentially leading to depression (101). In China, 
rural households were often multi-generational and large. Studies 
have shown that living with more people may increase the likelihood 
of developing depression (116). Additionally, several rural women 
who migrated to urban areas for work often lived in overcrowded and 
inadequately equipped housing, which affected their mental health. 
These factors may explain why the rural women placed greater 
importance on housing conditions. Interestingly, financial capital had 
a negative impact on urban women’s mental health, but it did not 
affect rural women. This may be because compared with rural areas, 
along with the increase of income and financial assets, the living, 
economic and social pressure in urban areas was generally greater. 
Relevant evidence suggested that living in urban communities with 
higher chronic stress was more likely to lead to cognitive, emotional, 
and social vulnerability in women (117).

This study established that the relationship between livelihood 
capital and rural women’s mental health was mediated by relative 
deprivation, whereas no mediating effect was observed in the model 
for urban women. This finding also supported H3. Relative 
deprivation was more related to perceived status differences among 
the residents. Rural women were more susceptible to social 
inequality and exclusion in their social milieu due to their rural 
resident status and did not have access to the same level of 
opportunities in terms of social welfare and education compared to 
urban women. Therefore, their mental health might be  more 
vulnerable to the effects of relative deprivation (118). As rural 
women were likely to have lower levels of education and work ability, 
leading to a sense of relative deprivation, there might be  more 
depression in rural women related to weaker human capital and a 
lower perception of their socioeconomic status (118). Furthermore, 
social capital affected rural women’s mental health through relative 
deprivation. This might be attributable to more limited social welfare 
support and security for rural women compared to urban women, 
making it harder for rural women to feel a sense of belonging in the 
community when living in urban areas. They may experience 
feelings of exclusion and isolation, leading to a sense of community 
deprivation, which in turn affected their mental health (119). Finally, 
relative deprivation played a mediating role in the relationship 
between physical capital and the mental health of rural women, 
which can be attributed to peer influence where rural women were 
more likely than urban women to compare their housing conditions 
with those of their neighbors. Such comparisons would highlight 
housing inequality, leading to a sense of social deprivation and a 
possible deterioration in mental health (120).

This study had several limitations. First of all, owing to limitations 
in the sample size, we excluded some urban samples with smaller 
numbers to prevent interference with our data conclusions. This 
resulted in a limited variety of provincial samples, making it difficult 
to fully analyze potential associations in women’s mental health in 
relation to specific provinces. Second, women’s mental health was 
influenced by multiple factors, some of which might not have been 
adequately considered, while others that we were aware of could not 
be considered in this study owing to data limitations. Therefore, this 
study provided only an initial analysis and summary of specific 
factors. Third, the conclusions might have time-specific relevance, as 
the impact of some factors on women’s mental health could change 
over time.

6 Conclusion

This study explored the relationship among livelihood capital, 
relative deprivation, and women’s mental health. The results showed that 
there was a positive relationship between women’s mental health, human 
capital, social capital, and physical capital, with increases in human 
capital, social capital, and physical capital, leading to improved women’s 
mental health. Besides, financial capital was negatively associated with 
women’s mental health. At the same time, relative deprivation played a 
mediating role in the impact of livelihood capital on women’s mental 
health. In addition, this study found that there were distinctive 
differences in terms of the effects of human, social, physical and financial 
capital on women’s mental health between urban and rural women. 
Human, social and physical capital had a stronger impact on the mental 
health of rural women than on urban women, while financial capital had 
a stronger influence on the mental health of urban women than on rural 
women. Moreover, livelihood capital indirectly affected rural women’s 
mental health through relative deprivation. However, this study found 
no indication that the relationship between livelihood capital and the 
mental health of urban women was mediated by relative hardship.

With regard to the social welfare implications of these findings 
and given the various critical challenges facing women’s mental health 
in both urban and rural areas, there is a need for targeted 
improvements in mental health services for women in different 
regions, especially in rural areas. Efforts should be  focused on 
enhancing mental health support and providing resources to promote 
social equality. With respect to public service initiatives, implementing 
measures such as improving housing conditions and fostering better 
neighborhood relationships to create a more supportive environment 
for women’s mental health could help alleviate imbalances in 
addressing issues in women’s mental health and provide more 
comprehensive support and assistance. Moreover, it is crucial to 
promote mental health education by providing more extensive mental 
health guidance and educational opportunities, especially to women 
in rural areas. This could be achieved by organizing lectures, courses, 
or online resources. Additionally, it is important to build support 
networks by creating support groups, communities, or organizations 
that offer platforms for rural women to connect and support each 
other, which would help them share experiences, reduce stress, and 
foster social connections.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

CC: Conceptualization, Data curation, Writing  – original 
draft. RC: Conceptualization, Methodology, Software, Writing – 
original draft. QW: Investigation, Validation, Writing – original 
draft. MZ: Data curation, Writing – original draft. JS: Formal 
analysis, Investigation, Writing – original draft. WZ: Resources, 
Writing  – original draft. RW: Supervision, Writing  – 
original draft.

https://doi.org/10.3389/fpubh.2025.1545640
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Chen et al. 10.3389/fpubh.2025.1545640

Frontiers in Public Health 18 frontiersin.org

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This work was 
supported by the Guangdong Province Natural Science Fund (grant 
no. 2022A1515011728).

Acknowledgments

Sincerely thank the couples who participated in the study.

Conflict of interest

CC was employed by Guangzhou Urban Planning and Design 
Company Limited.

The remaining authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the 
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. IHME (2021). Global burden of disease and with major processing by our World 

in data, “Share of males with a mental disorder” [dataset].

 2. Merikangas K, He J, Burstein M, Swanson S, Avenevoli S, Cui L, et al. Lifetime 
prevalence of mental disorders in U.S. adolescents: results from the National 
Comorbidity Survey Replication--Adolescent Supplement (NCS-A). J Am Acad Child 
Adolesc Psychiatry. (2010) 49:980–9. doi: 10.1016/j.jaac.2010.05.017

 3. Millington K, Khalaf N, Bolton L. Helpdesk report: mental health of women and 
girls in developing countries. Health & Education Advice & Resource Team. (2014).

 4. Huang Y, Wang Y, Wang H, Liu Z, Yu X, Yan J, et al. Prevalence of mental disorders 
in China: a cross-sectional epidemiological study. Lancet Psychiatry. (2019) 6:e11. doi: 
10.1016/S2215-0366(19)30074-4

 5. Hyde JS. The gender similarities hypothesis. Am Psychol. (2005) 60:581–92. doi: 
10.1037/0003-066X.60.6.581

 6. Kendig S, Keats JP, Hoffman MC, Kay LB, Miller ES, Simas TAM, et al. Consensus 
bundle on maternal mental health: perinatal depression and anxiety. J Obstet Gynecol 
Neonatal Nurs. (2017) 46:272–81. doi: 10.1016/j.jogn.2017.01.001

 7. Salimian M, Tarrahi MJ, Dadkhahtehrani T, Pirhady M. The prevalence and 
related factors of post-partum anxiety and depression among mothers during 
COVID-19 pandemic in 2021. BMC Public Health. (2024) 24:2394. doi: 
10.1186/s12889-024-19843-6

 8. United Nations. World survey on the role of women in development: Report of the 
secretary-general: Why addressing women’s income and time poverty matters for 
sustainable development UN Women (2019).

 9. UNESCO, (n.d.). Key data on girls’ and women’s right to education, UNESCO. 
Available online at: https://www.unesco.org/en/articles/key-data-girls-and-womens-
right-education

 10. Dixit A, Bhan N, Benmarhnia T, Reed E, Kiene SM, Silverman J, et al. The 
association between early in marriage fertility pressure from in-laws’ and family 
planning behaviors, among married adolescent girls in Bihar and Uttar Pradesh, India. 
Reprod Health. (2021) 18:1–9. doi: 10.1186/s12978-021-01116-9

 11. Birkelund GE, Lancee B, Larsen EN, Polavieja JG, Radl J, Yemane R. Gender 
discrimination in hiring: evidence from a cross-national harmonized field experiment. 
Eur Sociol Rev. (2022) 38:337–54. doi: 10.1093/esr/jcab043

 12. Kochhar R. The enduring grip of the gender pay gap. United States of America: 
Pew Research Center (2023).

 13. Franzoi IG, Sauta MD, De Luca A, Granieri A. Returning to work after maternity 
leave: a systematic literature review. Arch Womens Ment Health. (2024) 27:1–13. doi: 
10.1007/s00737-024-01464-y

 14. Somers M., (2022). Women are less likely than men to be promoted. Here’s one 
reason why, MIT Management: Sloan School.

 15. Xie L, Zhou S, Zhang L. Associations between objective and subjective housing 
status with individual mental health in Guangzhou, China. Int J Environ Res Public 
Health. (2021) 18:930. doi: 10.3390/ijerph18030930

 16. Wright S, Strunk A, Garg A. New-onset depression among children, adolescents, 
and adults with hidradenitis suppurativa. J Am Acad Dermatol. (2020) 83:1360–6. doi: 
10.1016/j.jaad.2020.05.090

 17. Harnois CE, Bastos JL. Discrimination, harassment, and gendered health 
inequalities: do perceptions of workplace mistreatment contribute to the gender gap in 
self-reported health? J Health Soc Behav. (2018) 59:283–99. doi: 
10.1177/0022146518767407

 18. Aminah S, Hidayah N, Hanurawan F, Indreswari H, Rangka IB. Career adaptability 
to prevent unexpected careers and burnout for woman employees in the remote work 
era. J Public Health. (2023) 45:e795–6. doi: 10.1093/pubmed/fdad080

 19. Lee M-A, Kang J. Does having children matter? Associations between transitions 
in work-family role combinations and depressive symptoms among married women in 
Korea. SSM Popul Health. (2023) 22:101405. doi: 10.1016/j.ssmph.2023.101405

 20. Ruwanpura KN. Gender, generation and poverty: exploring the feminisation of 
poverty in Africa, Asia and Latin America. Fem Econ. (2009). doi: 
10.1080/13545700802607960

 21. Walton CC, Rice S, Gao CX, Butterworth M, Clements M, Purcell R. Gender 
differences in mental health symptoms and risk factors in Australian elite athletes. BMJ 
Open Sport Exerc Med. (2021) 7:e000984. doi: 10.1136/bmjsem-2020-000984

 22. Peen J, Schoevers RA, Beekman AT, Dekker J. The current status of urban-rural 
differences in psychiatric disorders. Acta Psychiatr Scand. (2010) 121:84–93. doi: 
10.1111/j.1600-0447.2009.01438.x

 23. Wu Y, Su B, Chen C, Zhao Y, Zhong P, Zheng X. Urban-rural disparities in the 
prevalence and trends of depressive symptoms among Chinese elderly and their 
associated factors. J Affect Disord. (2023) 340:258–68. doi: 10.1016/j.jad.2023.07.117

 24. Sun X, Wang Z-J, Li Y-Y, Chan KQ, Miao X-Y, Zhao S, et al. Trends of college 
students’ mental health from 2005 to 2019 and its rural–urban disparities in China. J 
Affect Disord. (2022) 302:160–9. doi: 10.1016/j.jad.2022.01.042

 25. Phillips MR, Li XY, Zhang YP. Suicide rates in China, 1995-99. Lancet. (2002) 
359:835–40. doi: 10.1016/S0140-6736(02)07954-0

 26. Gu M, Tang S, Feng J. Exploring the impact of neighborhood environment on the 
mental health of rural migrant women: a case study in Nanjing, China. Cities. (2024) 
155:105434. doi: 10.1016/j.cities.2024.105434

 27. Walker I, Smith HJ, editors. Relative deprivation: Specification, development, and 
integration Cambridge University Press (2002).

 28. Fang Z, Lin Y, Chen C, Jiang J, Dong L. Mental health in China: exploring the 
impacts of built environment, work environment, and subjective perception. Front 
Psychol. (2024) 15:1352609. doi: 10.3389/fpsyg.2024.1352609

 29. Chen G, Qiu F, Dai X, Lan H, Song J. Research on the influence of informal 
employment on residents’ happiness in China: empirical analysis based on CLDS data. 
Int J Environ Res Public Health. (2022) 19:9085. doi: 10.3390/ijerph19159085

 30. World Health Organization. World mental health report: Transforming mental 
health for all. World Health Organization. (2022). Available at: https://iris.who.int/
handle/10665/356119

 31. Fusar-Poli P, de Pablo GS, De Micheli A, Nieman DH, Correll CU, Kessing LV, et al. 
What is good mental health? A scoping review. Eur Neuropsychopharmacol. (2020) 
31:33–46. doi: 10.1016/j.euroneuro.2019.12.105

 32. Newson JJ, Hunter D, Thiagarajan TC. The heterogeneity of mental health 
assessment. Front Psychol. (2020) 11:76. doi: 10.3389/fpsyt.2020.00076

https://doi.org/10.3389/fpubh.2025.1545640
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jaac.2010.05.017
https://doi.org/10.1016/S2215-0366(19)30074-4
https://doi.org/10.1037/0003-066X.60.6.581
https://doi.org/10.1016/j.jogn.2017.01.001
https://doi.org/10.1186/s12889-024-19843-6
https://www.unesco.org/en/articles/key-data-girls-and-womens-right-education
https://www.unesco.org/en/articles/key-data-girls-and-womens-right-education
https://doi.org/10.1186/s12978-021-01116-9
https://doi.org/10.1093/esr/jcab043
https://doi.org/10.1007/s00737-024-01464-y
https://doi.org/10.3390/ijerph18030930
https://doi.org/10.1016/j.jaad.2020.05.090
https://doi.org/10.1177/0022146518767407
https://doi.org/10.1093/pubmed/fdad080
https://doi.org/10.1016/j.ssmph.2023.101405
https://doi.org/10.1080/13545700802607960
https://doi.org/10.1136/bmjsem-2020-000984
https://doi.org/10.1111/j.1600-0447.2009.01438.x
https://doi.org/10.1016/j.jad.2023.07.117
https://doi.org/10.1016/j.jad.2022.01.042
https://doi.org/10.1016/S0140-6736(02)07954-0
https://doi.org/10.1016/j.cities.2024.105434
https://doi.org/10.3389/fpsyg.2024.1352609
https://doi.org/10.3390/ijerph19159085
https://iris.who.int/handle/10665/356119
https://iris.who.int/handle/10665/356119
https://doi.org/10.1016/j.euroneuro.2019.12.105
https://doi.org/10.3389/fpsyt.2020.00076


Chen et al. 10.3389/fpubh.2025.1545640

Frontiers in Public Health 19 frontiersin.org

 33. Sauer S, Ziegler M, Schmitt M. Rasch analysis of a simplified Beck depression 
inventory. Personal Individ Differ. (2013) 54:530–5. doi: 10.1016/j.paid.2012.10.025

 34. Zhong Q-Y, Gelaye B, Zaslavsky AM, Fann JR, Rondon MB, Sánchez SE, et al. 
Diagnostic validity of the generalized anxiety disorder-7 (GAD-7) among pregnant 
women. PLoS One. (2015) 10:e0125096. doi: 10.1371/journal.pone.0125096

 35. Knight RG, Williams S, McGee R, Olaman S. Psychometric properties of the 
Centre for Epidemiologic Studies Depression Scale (CES-D) in a sample of women in 
middle life. Behav Res Ther. (1997) 35:373–80. doi: 10.1016/S0005-7967(96)00107-6

 36. Schulz AJ, Gravlee CC, Williams DR, Israel BA, Mentz G, Rowe Z. Discrimination, 
symptoms of depression, and self-rated health among African American women in 
Detroit: results from a longitudinal analysis. Am J Public Health. (2006) 96:1265–70. doi: 
10.2105/AJPH.2005.064543

 37. Vilagut G, Forero CG, Barbaglia G, Alonso J. Screening for depression in the 
general population with the Center for Epidemiologic Studies Depression (CES-D): a 
systematic review with meta-analysis. PLoS One. (2016) 11:e0155431. doi: 
10.1371/journal.pone.0155431

 38. Greene R, Dalton K. The premenstrual syndrome. Br Med J. (1953) 1:1007–14. doi: 
10.1136/bmj.1.4818.1007

 39. Grossman M, Wood W. Sex differences in intensity of emotional experience: a 
social role interpretation. J Pers Soc Psychol. (1993) 65:1010–22. doi: 
10.1037/0022-3514.65.5.1010

 40. Hyde JS, Mezulis AH, Abramson LY. The ABCs of depression: integrating affective, 
biological, and cognitive models to explain the emergence of the gender difference in 
depression. Psychol Rev. (2008) 115:291–313. doi: 10.1037/0033-295X.115.2.291

 41. Nolen-Hoeksema S. Emotion regulation and psychopathology: the role of gender. 
Annu Rev Clin Psychol. (2012) 8:161–87. doi: 10.1146/annurev-clinpsy-032511-143109

 42. Chentsova-Dutton YE, Tsai JL, Gotlib IH. Further evidence for the cultural norm 
hypothesis: positive emotion in depressed and control European American and Asian 
American women. Cult Divers Ethn Minor Psychol. (2010) 16:284–95. doi: 
10.1037/a0017562

 43. Bedaso A, Adams J, Peng W, Sibbritt D. The relationship between social support 
and mental health problems during pregnancy: a systematic review and meta-analysis. 
Reprod Health. (2021) 18:162. doi: 10.1186/s12978-021-01209-5

 44. Carloni AS, Crowley EL. Rapid guide for missions: Analysing local institutions and 
livelihoods. Institutions for Rural Development. (2005).

 45. Ao Y, Tan L, Feng Q, Tan L, Li H, Wang Y, et al. Livelihood capital effects on 
famers’ strategy choices in flood-prone areas—a study in rural China. Int J Environ Res 
Public Health. (2022) 19:7535. doi: 10.3390/ijerph19127535

 46. Kuang F, Jin J, He R, Wan X, Ning J. Influence of livelihood capital on adaptation 
strategies: evidence from rural households in Wushen banner, China. Land Use Policy. 
(2019) 89:104228. doi: 10.1016/j.landusepol.2019.104228

 47. Ellis F. Rural livelihoods and diversity in developing countries. OUP 
Catalogue. (2000)

 48. DfID U. Sustainable livelihoods guidance sheets, vol. 445. London: DFID 
(1999). 710 p.

 49. Bratman GN, Hamilton JP, Daily GC. The impacts of nature experience on human 
cognitive function and mental health. Ann N Y Acad Sci. (2012) 1249:118–36. doi: 
10.1111/j.1749-6632.2011.06400.x

 50. Schertz KE, Berman MG. Understanding nature and its cognitive benefits. Curr 
Dir Psychol Sci. (2019) 28:496–502. doi: 10.1177/0963721419854100

 51. Shen Y, Ta N, Liu Z. Job-housing distance, neighborhood environment, and mental 
health in suburban Shanghai: a gender difference perspective. Cities. (2021) 115:103214. 
doi: 10.1016/j.cities.2021.103214

 52. Pearlin LI, Bierman A. Current issues and future directions in research into the 
stress process. Handb Sociol Mental Health. (2013):325–40. doi: 
10.1007/978-94-007-4276-5_16

 53. Habib RR, El-Harakeh A, Ziadee M, Abi Younes E, El Asmar K. Social capital, 
social cohesion, and health of Syrian refugee working children living in informal tented 
settlements in Lebanon: a cross-sectional study. PLoS Med. (2020) 17:e1003283. doi: 
10.1371/journal.pmed.1003283

 54. Pattussi MP, Olinto MTA, Canuto R, da Silva Garcez A, Paniz VMV, Kawachi I. 
Workplace social capital, mental health and health behaviors among Brazilian female workers. 
Soc Psychiatry Psychiatr Epidemiol. (2016) 51:1321–1330. doi: 10.1007/s00127-016-1232-5

 55. Zhang Z, Zhang L, Zu X, Liu T, Zheng J. From neighboring behavior to mental 
health in the community: the role of gender and work-family conflict. Int J Environ Res 
Public Health. (2019) 16:2101. doi: 10.3390/ijerph16122101

 56. He Y, Zhou L, Li J, Wu J. An empirical analysis of the impact of income inequality 
and social capital on physical and mental health-take China’s micro-database analysis 
as an example. Int J Equity Health. (2021) 20:241. doi: 10.1186/s12939-021-01560-w

 57. Kose T. Gender, income and mental health: the Turkish case. PLoS One. (2020) 
15:e0232344. doi: 10.1371/journal.pone.0232344

 58. Turunen E, Hiilamo H. Health effects of indebtedness: a systematic review. BMC 
Public Health. (2014) 14:1–8. doi: 10.1186/1471-2458-14-489

 59. Chai K-C, Li Q, Jin C, Lu Y-J, Cui Z, He X. The influence of social and commercial 
pension insurance differences and social capital on the mental health of older adults—
microdata from China. Front Public Health. (2022) 10:1005257. doi: 
10.3389/fpubh.2022.1005257

 60. Liu T, Gao J, Zhu M, Jin S. Women’s work-life balance in hospitality: examining its 
impact on organizational commitment. Front Psychol. (2021) 12:625550. doi: 
10.3389/fpsyg.2021.625550

 61. Azumah FD, Onzaberigu NJ, Adongo AA. Gender, agriculture and sustainable 
livelihood among rural farmers in northern Ghana. Econ Chang Restruct. (2023) 
56:3257–79. doi: 10.1007/s10644-022-09399-z

 62. Hou F, Cerulli C, Wittink MN, Caine ED, Qiu P. Depression, social support and 
associated factors among women living in rural China: a cross-sectional study. BMC 
Womens Health. (2015) 15:28. doi: 10.1186/s12905-015-0180-7

 63. Greitemeyer T, Sagioglou C. The experience of deprivation: does relative more 
than absolute status predict hostility? Br J Soc Psychol. (2019) 58:515–33. doi: 
10.1111/bjso.12288

 64. Tao C, Xu J, Tao R, Wang Z, Li J. Influences of relative deprivation on health 
inequality of rural residents in China: a moderated mediation model. Front Psychol. 
(2022) 13:1082081. doi: 10.3389/fpsyg.2022.1082081

 65. Wildman J. Income related inequalities in mental health in Great Britain: analysing 
the causes of health inequality over time. J Health Econ. (2003) 22:295–312. doi: 
10.1016/S0167-6296(02)00101-7

 66. Tibber MS, Walji F, Kirkbride JB, Huddy V. The association between income 
inequality and adult mental health at the subnational level—a systematic review. Soc 
Psychiatry Psychiatr Epidemiol. (2022) 57:1–24. doi: 10.1007/s00127-021-02159-w

 67. Daly M, Silver H. Social exclusion and social capital: a comparison and critique. 
Theory Soc. (2008) 37:537–66. doi: 10.1007/s11186-008-9062-4

 68. Zhou S, Da S, Guo H, Zhang X. Work–family conflict and mental health among 
female employees: a sequential mediation model via negative affect and perceived stress. 
Front Psychol. (2018) 9:544. doi: 10.3389/fpsyg.2018.00544

 69. Wu Y, Wang P, Huang C. Family patronage, institutional patronage, and work 
family conflict: women’s employment status and subjective well-being in urban China. 
J Chin Soc. (2016) 3:1–20. doi: 10.1186/s40711-016-0041-2

 70. van Os J, Hanssen M, Bijl RV, Vollebergh W. Prevalence of psychotic disorder and 
community level of psychotic symptoms -: an urban-rural comparison. Arch Gen 
Psychiatry. (2001) 58:663–8. doi: 10.1001/archpsyc.58.7.663

 71. Lund C, Breen A, Flisher AJ, Kakuma R, Corrigall J, Joska JA, et al. Poverty and 
common mental disorders in low and middle income countries: a systematic review. Soc 
Sci Med. (2010) 71:517–28. doi: 10.1016/j.socscimed.2010.04.027

 72. Wang F-L. Organizing through division and exclusion: China’s hukou system. 
Stanford University Press (2005).

 73. Jain-Chandra MS, Khor N, Mano R, Schauer J, Wingender MP, Zhuang J. 
Inequality in China - Trends, Drivers and Policy Remedies. IMF Working Papers (2018) 
18:1. doi: 10.5089/9781484357538.001

 74. Purtle J, Nelson KL, Yang Y, Langellier B, Stankov I, Roux AVD. Urban–rural 
differences in older adult depression: a systematic review and meta-analysis of 
comparative studies. Am J Prev Med. (2019) 56:603–13. doi: 10.1016/j.amepre.2018.11.008

 75. Yang L, Sun Z. Structural gender inequality and mental health among Chinese men 
and women. Int J Ment Health Promot. (2022) 25:31–43. doi: 10.32604/ijmhp.2022.021375

 76. Radloff LS. The CES-D scale: a self-report depression scale for research in the 
general population—Source link. (1997).

 77. Liu MY, Feng XL, Wang SG, Zhong Y. Does poverty-alleviation-based industry 
development improve farmers’ livelihood capital? J Integr Agric. (2018) 18:1. doi: 
10.1016/S2095-3119(20)63449-9

 78. Wang X, Peng L, Xu D, Wang X. Sensitivity of rural households’ livelihood 
strategies to livelihood capital in poor mountainous areas: an empirical analysis in the 
upper reaches of the min river, China. Sustainability. (2019) 11:2193. doi: 
10.3390/su11082193

 79. Wang F, Yang D, Wang C, Zhang X. The effect of payments for ecosystem services 
programs on the relationship of livelihood capital and livelihood strategy among rural 
communities in northwestern China. Sustainability. (2015) 7:9628–48. doi: 
10.3390/su7079628

 80. He Y, Ahmed T. Farmers’ livelihood capital and its impact on sustainable livelihood 
strategies: evidence from the poverty-stricken areas of Southwest China. Sustainability. 
(2022) 14:4955. doi: 10.3390/su14094955

 81. Liu X, Liu S, Wang R, Tang H, Zhang F, Jia L, et al. Vulnerability of farmer 
households to climate change in rocky desertification areas-a case study of Guizhou 
province. Land. (2024) 13:582. doi: 10.3390/land13050582

 82. Ren J, Lei H, Ren H. Livelihood capital, ecological cognition, and farmers’ green 
production behavior. Sustainability. (2022) 14:6671. doi: 10.3390/su142416671

 83. Leah J, Pradel W, Cole DC, Prain G, Creed-Kanashiro H, Carrasco V. Determinants 
of household food access among small farmers in the Andes: examining the path. Public 
Health Nutr. (2013) 16:136–45. doi: 10.1017/S1368980012000183

https://doi.org/10.3389/fpubh.2025.1545640
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.paid.2012.10.025
https://doi.org/10.1371/journal.pone.0125096
https://doi.org/10.1016/S0005-7967(96)00107-6
https://doi.org/10.2105/AJPH.2005.064543
https://doi.org/10.1371/journal.pone.0155431
https://doi.org/10.1136/bmj.1.4818.1007
https://doi.org/10.1037/0022-3514.65.5.1010
https://doi.org/10.1037/0033-295X.115.2.291
https://doi.org/10.1146/annurev-clinpsy-032511-143109
https://doi.org/10.1037/a0017562
https://doi.org/10.1186/s12978-021-01209-5
https://doi.org/10.3390/ijerph19127535
https://doi.org/10.1016/j.landusepol.2019.104228
https://doi.org/10.1111/j.1749-6632.2011.06400.x
https://doi.org/10.1177/0963721419854100
https://doi.org/10.1016/j.cities.2021.103214
https://doi.org/10.1007/978-94-007-4276-5_16
https://doi.org/10.1371/journal.pmed.1003283
https://doi.org/10.1007/s00127-016-1232-5
https://doi.org/10.3390/ijerph16122101
https://doi.org/10.1186/s12939-021-01560-w
https://doi.org/10.1371/journal.pone.0232344
https://doi.org/10.1186/1471-2458-14-489
https://doi.org/10.3389/fpubh.2022.1005257
https://doi.org/10.3389/fpsyg.2021.625550
https://doi.org/10.1007/s10644-022-09399-z
https://doi.org/10.1186/s12905-015-0180-7
https://doi.org/10.1111/bjso.12288
https://doi.org/10.3389/fpsyg.2022.1082081
https://doi.org/10.1016/S0167-6296(02)00101-7
https://doi.org/10.1007/s00127-021-02159-w
https://doi.org/10.1007/s11186-008-9062-4
https://doi.org/10.3389/fpsyg.2018.00544
https://doi.org/10.1186/s40711-016-0041-2
https://doi.org/10.1001/archpsyc.58.7.663
https://doi.org/10.1016/j.socscimed.2010.04.027
https://doi.org/10.5089/9781484357538.001
https://doi.org/10.1016/j.amepre.2018.11.008
https://doi.org/10.32604/ijmhp.2022.021375
https://doi.org/10.1016/S2095-3119(20)63449-9
https://doi.org/10.3390/su11082193
https://doi.org/10.3390/su7079628
https://doi.org/10.3390/su14094955
https://doi.org/10.3390/land13050582
https://doi.org/10.3390/su142416671
https://doi.org/10.1017/S1368980012000183


Chen et al. 10.3389/fpubh.2025.1545640

Frontiers in Public Health 20 frontiersin.org

 84. Wang W, Zhang C, Guo Y, Xu D. Impact of environmental and health risks on rural 
households’ sustainable livelihoods: evidence from China. Int J Environ Res Public 
Health. (2021) 18:955. doi: 10.3390/ijerph182010955

 85. Wang M, Li M, Jin B, Yao L, Ji H. Does livelihood capital influence the livelihood 
strategy of herdsmen? Evidence from western China. Land. (2021) 10:763. doi: 
10.3390/land10070763

 86. Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and 
objective social status with psychological and physiological functioning: preliminary 
data in healthy white women. Health Psychol. (2000) 19:586–92. doi: 10.1037/ 
0278-6133.19.6.586

 87. Hassan MO, Ling GHT, Rusli N, Mokhtar S, Wider W, Leng PC. Urban sprawl 
patterns, drivers, and impacts: the case of Mogadishu, Somalia using geo-spatial and 
SEM analyses. Land. (2023) 12:783. doi: 10.3390/land12040783

 88. Feng Z, Tang Y, Huang H, Liu Y. Urbanicity and depression among chinese youth: 
a cross-sectional study based on the China labor-force dynamic survey. Appl Spat Anal 
Policy. (2024) 17:619–36. doi: 10.1007/s12061-023-09548-5

 89. Ullman JB, Bentler PM. Structural equation modeling. In: Handbook of Psychology 
(2nd ed.). John Wiley & Sons, Inc. (2012).

 90. Preacher KJ, Zyphur MJ, Zhang Z. A general multilevel SEM framework for assessing 
multilevel mediation. Psychol Methods. (2010) 15:209–33. doi: 10.1037/a0020141

 91. Hayasaka Y, Nakamura K, Yamamoto M, Sasaki S. Work environment and mental 
health status assessed by the general health questionnaire in female Japanese doctors. 
Ind Health. (2007) 45:781–6. doi: 10.2486/indhealth.45.781

 92. Tran DB, Pham TDN, Nguyen TT. The influence of education on women’s well-
being: evidence from Australia. PLoS One. (2021) 16:e0247765. doi: 10.1371/ 
journal.pone.0247765

 93. Nikolaev and Boris. Does other people’s education make us less happy? Econ Educ 
Rev. (2016) 52:176–91. doi: 10.1016/j.econedurev.2016.02.005

 94. Fujino Y, Hirashima K, Okawara M, Ohkubo N, Ishimaru T, Liu N, et al. Study 
protocol of the HERLIFE study based on CHERRIES: study of health, employment, 
resilience, and the life of females. J UOEH. (2024) 46:283–92. doi: 10.7888/ 
juoeh.46.283

 95. Choi E, Seo H-J, Kim KH, Jung S-Y. Gender-specific secular trends and related 
factors of high perceived stress level among Korean older adults: a nation-wide serial 
cross-sectional study. BMC Public Health. (2025) 25:450. doi: 10.1186/s12889-025-21644-4

 96. Noaparast E. Social Capital, Family Supports and Mental Health among a 
Female Group in Tehran. Procedia - Social and Behavioral Sciences. (2011) 
30:2449–2451. doi: 10.1016/j.sbspro.2011.10.477

 97. Ridings LE, Beasley LO, Bohora SB, Daer JL, Owora A, Silovsky J. Longitudinal 
investigation of depression, intimate partner violence, and supports among vulnerable 
families. J Interpers Viol. (2018) 33:3749–71. doi: 10.1177/0886260516639262

 98. De Silva M, McKenzie K, Harpham T, Huttly S. Social capital and mental illness: 
a systematic review. J Epidemiol Community Health. (2005) 59:619–27. doi: 
10.1136/jech.2004.029678

 99. Houle JN, Light MT. The home foreclosure crisis and rising suicide rates, 2005 to 
2010. Am J Public Health. (2014) 104:1073–9. doi: 10.2105/AJPH.2013.301774

 100. Minister OOP. The impact of overcrowding on health and education: A review 
of the evidence and literature. Office of the Deputy Prime Minister (2004).

 101. Ochodo C, Ndetei D, Moturi W, Otieno J. External built residential environment 
characteristics that affect mental health of adults. J Urban Health Bullet N Y Acad Med. 
(2014) 91:908–27. doi: 10.1007/s11524-013-9852-5

 102. Nagasu M, Kogi K, Yamamoto I. Association of socioeconomic and lifestyle-
related risk factors with mental health conditions: a cross-sectional study. BMC Public 
Health. (2019) 19:1759. doi: 10.1186/s12889-019-8022-4

 103. Honjo K, Kawakami N, Takeshima T, Tachimori H, Ono Y, Uda H, et al. Social 
class inequalities in self-rated health and their gender and age group differences in Japan. 
J Epidemiol. (2006) 16:223–32. doi: 10.2188/jea.16.223

 104. Ettman CK, Thornburg B, Abdalla SM, Meiselbach MK, Galea S. Financial 
assets and mental health over time. Sci Rep. (n.d.) 14:1–12. doi: 10.1038/ 
s41598-024-76990-x

 105. Li C, Ning G, Wang L, Chen F. More income, less depression? Revisiting the 
nonlinear and heterogeneous relationship between income and mental health. Front 
Psychol. (2022) 13:1016286. doi: 10.3389/fpsyg.2022.1016286

 106. Flores MW. Financial strain on and systemic barriers in mental health treatment. 
Psychiatr Serv. (2025) 76:109–9. doi: 10.1176/appi.ps.25076003

 107. Danylova T, Ilchuk S, Svіtlana S, Poperechna G, Hoian I, Kryvda N, et al. “Best 
before”: on women, ageism, and mental health. Mental Health Glob Challeng J. (2024) 
7:81–94. doi: 10.56508/mhgcj.v7i1.220

 108. Varbanova V, Beutels P. Recent quantitative research on determinants of health 
in high income countries: a scoping review. PLoS One. (2020) 15:e0239031. doi: 
10.1371/journal.pone.0239031

 109. Zhang T, Xu Y, Ren J, Sun L, Liu C. Inequality in the distribution of health 
resources and health services in China: hospitals versus primary care institutions. Int J 
Equity Health. (2017) 16:42. doi: 10.1186/s12939-017-0543-9

 110. Visser K, Bolt G, Finkenauer C, Jonker M, Weinberg D, Stevens GWJM. 
Neighbourhood deprivation effects on young people’s mental health and well-being: a 
systematic review of the literature. Soc Sci Med. (2021) 270:3542. doi: 
10.1016/j.socscimed.2020.113542

 111. Zagozdzon P, Kolarzyk E, Marcinkowski JT. Quality of life and rural place of 
residence in polish women - population based study. Ann Agric Environ Med. (2011) 
18:429–32. doi: 10.1016/j.jvs.2014.10.110

 112. Lu Y. Mental health and risk behaviours of rural-urban migrants: longitudinal 
evidence from Indonesia. Popul Stud J Demography. (2010) 64:147–63. doi: 
10.1080/00324721003734100

 113. Bhugra D. Migration and mental health. Acta Psychiatr Scand. (2004) 109:243–58. 
doi: 10.1046/j.0001-690X.2003.00246.x

 114. Li L, Wang H-M, Ye X-J, Jiang M-M, Lou Q-Y, Hesketh T. The mental health 
status of Chinese rural-urban migrant workers. Soc Psychiatry Psychiatr Epidemiol. 
(2007) 42:716–22. doi: 10.1007/s00127-007-0221-0

 115. Novoa AM, Ward J, Malmusi D, Díaz F, Darnell M, Trilla C, et al. How 
substandard dwellings and housing affordability problems are associated with poor 
health in a vulnerable population during the economic recession of the late 2000s. Int J 
Equity Health. (2015) 14:120. doi: 10.1186/s12939-015-0238-z

 116. Khan NY, Ghafoor N, Iftikhar R, Malik M. Urban annoyances and mental health 
in the city of Lahore, Pakistan. J Urban Aff. (2012) 34:297–315. doi: 10.1111/j. 
1467-9906.2011.00585.x

 117. Gaffey AE, Aranda F, Burns JW, Purim-Shem-Tov YA, Burgess HJ, Beckham JC, 
et al. Race, psychosocial vulnerability and social support differences in inner-city 
women’s symptoms of posttraumatic stress disorder. Anxiety Stress Coping. (2019) 
32:18–31. doi: 10.1080/10615806.2018.1532078

 118. Li W, Sun F, Li Y, Durkin DW. Work stress and depressive symptoms in chinese 
migrant workers: the moderating role of community factors. J Immigr Minor Health. 
(2019) 21:1248–56. doi: 10.1007/s10903-018-0843-1

 119. Wong DFK, He X, Leung G, Lau Y, Chang Y. Mental health of migrant workers 
in China: prevalence and correlates. Soc Psychiatry Psychiatr Epidemiol. (2008) 43:483–9. 
doi: 10.1007/s00127-008-0341-1

 120. Li T, Feng C, Xi H, Guo Y. Peer effects in housing size in rural China. Land. 
(2022) 11:172. doi: 10.3390/land11020172

https://doi.org/10.3389/fpubh.2025.1545640
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3390/ijerph182010955
https://doi.org/10.3390/land10070763
https://doi.org/10.1037/0278-6133.19.6.586
https://doi.org/10.1037/0278-6133.19.6.586
https://doi.org/10.3390/land12040783
https://doi.org/10.1007/s12061-023-09548-5
https://doi.org/10.1037/a0020141
https://doi.org/10.2486/indhealth.45.781
https://doi.org/10.1371/journal.pone.0247765
https://doi.org/10.1371/journal.pone.0247765
https://doi.org/10.1016/j.econedurev.2016.02.005
https://doi.org/10.7888/juoeh.46.283
https://doi.org/10.7888/juoeh.46.283
https://doi.org/10.1186/s12889-025-21644-4
https://doi.org/10.1016/j.sbspro.2011.10.477
https://doi.org/10.1177/0886260516639262
https://doi.org/10.1136/jech.2004.029678
https://doi.org/10.2105/AJPH.2013.301774
https://doi.org/10.1007/s11524-013-9852-5
https://doi.org/10.1186/s12889-019-8022-4
https://doi.org/10.2188/jea.16.223
https://doi.org/10.1038/s41598-024-76990-x
https://doi.org/10.1038/s41598-024-76990-x
https://doi.org/10.3389/fpsyg.2022.1016286
https://doi.org/10.1176/appi.ps.25076003
https://doi.org/10.56508/mhgcj.v7i1.220
https://doi.org/10.1371/journal.pone.0239031
https://doi.org/10.1186/s12939-017-0543-9
https://doi.org/10.1016/j.socscimed.2020.113542
https://doi.org/10.1016/j.jvs.2014.10.110
https://doi.org/10.1080/00324721003734100
https://doi.org/10.1046/j.0001-690X.2003.00246.x
https://doi.org/10.1007/s00127-007-0221-0
https://doi.org/10.1186/s12939-015-0238-z
https://doi.org/10.1111/j.1467-9906.2011.00585.x
https://doi.org/10.1111/j.1467-9906.2011.00585.x
https://doi.org/10.1080/10615806.2018.1532078
https://doi.org/10.1007/s10903-018-0843-1
https://doi.org/10.1007/s00127-008-0341-1
https://doi.org/10.3390/land11020172


Chen et al. 10.3389/fpubh.2025.1545640

Frontiers in Public Health 21 frontiersin.org

Appendix

Spatial distribution analysis of women’s mental health

Global and local spatial autocorrelation analyses was performed to detect spatial correlations between women’s mental health levels. Moran’s 
I statistic was used for the global spatiotemporal analysis to examine the presence or absence of spatial clusters in terms of women’s mental 
health in China. This study employed a global autocorrelation measure to describe and visualize the spatial distribution of women’s mental 
health based on the Moran’s I statistic, with data derived from the 2018 CLDS. The results demonstrated that the value of Moran’s I is 0.11 with 
a Z-score of 3.35 and a p-value below 0.001, which confirmed that women’s mental health had a significant spatial autocorrelation. Additionally, 
this research further used the local indicators of spatial association (LISA) map to detect the local autocorrelation (Figure A1). The high-high 
hot spots of women’s mental health were in Suining City, Luzhou City, and Tianjin City, while the low-low hot spots were found mainly in 
Chengdu, Zhumadian and Guilin City. And the low-high hot spots of women’s mental health were observed in northeastern Hebei Province, 
central and southern Guangdong Province, Ankang City and Tongren City, while high-low clustering was observed in Wuwei City. The LISA 
and Moran’ I data indicate that there were significant spatial variabilities of women’s mental health in China.

FIGURE A1

LISA cluster diagram of women’s mental health in China. Based on the Department of Natural Resources Standard Map Service website GS (2024)0650. 
Standard maps are produced with no modifications to the base map boundaries, same as below.
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