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Housing has been a longstanding social issue in China’s megacities, profoundly affecting the residents’ quality of life. Urban villages in megacities, despite their substandard living conditions, provide affordable housing for many residents. The study of living conditions and their social implications in urban villages has been a central theme in Chinese urban research. However, previous research on Chinese urban villages has paid less attention to the relationship between tenants’ mental health, housing quality and community attachment. This study selects seven typical urban villages in Shenzhen as the study cases, collecting first-hand anonymous questionnaire data to study tenants’ mental health status and explore the mediating role of community attachment in the relationship between housing quality and residents’ mental health. The finds show that the housing quality ([image: image] = 0.228, p = <0.05) and housing affordability ([image: image] = 0.196, p = <0.05) have a significant effect on tenants’ mental health. Specifically, better the housing quality and lower the housing affordability are associated with improved mental well-being among urban village tenants. Additionally, community attachment ([image: image] = 0.416, p = <0.05) has a significant positive impact on tenants’ mental health, and serves as an important mediating factor in the relationship between housing quality and tenants’ mental health. This study proposes that improving living quality in megacity urban villages and creating a favorable living environment can increase tenants’ attachment to urban villages, and significantly improve their mental health. These factors should be emphasized in the current urban renewal policy for Chinese megacities.
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1 Background

China’s rapid economic development over the past few decades has driven an substantial migration from rural areas and small towns to large, economically prosperous cities in pursuit of employment opportunities and a better quality of life. According to China’s seventh population census (2020), the urbanization rate has exceeded 60%. The migrant population is an important force driving the rapid development of cities, but due to the concentrated flow of migration in China, the housing supply in megacities has long been insufficient. As a result, housing shortages remain one of the most significant barriers to the integration of China’s so-called “migrant population” into megacities (1). Faced with unaffordable housing prices in megacities, many urban dwellers opt for rental accommodation. Urban villages are a special type of settlement in the structure of China’s megacity housing market. Unlike commercial residential property, urban villages generally offer substandard living conditions and lack essential public services, leading to a high concentration of cheap rental housing (2). As urban villages accommodate a large number of low-and middle-income earners and “urban outsiders,” they have become a long-standing social issue in China (3).

Urban villages are a unique spatial phenomenon emerging from China’s urbanization process (4). Due to the dualistic structure of the land system (division between collective and state-owned land), some villages that have not been expropriated and demolished by the government have gradually been surrounded by urbanized areas. As a result, urban villages are often surrounded by a large number of high-rise buildings, and many are located next to the urban central district (5). Their close proximity to major employment centers, coupled with affordable rental costs, renders them particularly appealing to low-income groups (6). However, living conditions in urban villages are often substandard, with common issues including overcrowding, environmental pollution, high building density and inadequate infrastructure.

While numerous studies have focused on the living conditions of urban village residents (2), few scholars have paid attention to the community attachment and mental health of residents. Despite poor living conditions, urban villages often function as long-term residences for many migrants, effectively becoming an alternative home. As a result, the extent of tenants’ community attachment to urban villages has remained a subject of debate in the academic literature (7, 8). Therefore, it is necessary to consider the role of community attachment in shaping the relationship between housing quality and mental health of tenants, to gain a deeper understanding of the real living conditions of urban village tenants in megacities.

This study investigates the relationship between housing quality in urban villages and tenants’ mental health, with a particular focus on the mediating role of community attachment. A survey was conducted in seven typical urban villages in Shenzhen, one of China’s most densely populated megacities. Despite its economic prosperity, Shenzhen faces urban challenges, such as high property prices, housing affordability issues. Against this background, Shenzhen’s urban villages have played an important role in housing supply providing shelter to a large migrant population (9, 10). According to the Shenzhen Urban Village Building Dictionary 2022, issued by the China Development Institute (Shenzhen), Shenzhen’s urban villages accounts for 36.3% of the city’s total housing floor area, and may be able to accommodate approximately 10 million residents. Recognizing their role in relieving housing pressures, the Shenzhen government has implemented various renewal policies to promote the housing quality. In recent years, Shenzhen has promoted ‘the unified renovation and unified leasing’ model for urban villages, allowing private enterprises to participate in housing improvement. While this policy has enhanced housing conditions, it has also led to rental costs. Given the large number of long-term residents in urban villages, Shenzhen provides an ideal case for studying the impact of the living environment on tenants’ mental health. The findings of this study can also provide urban renewal policies for urban villages in China.



2 Literature review and research hypotheses


2.1 The relationship between housing quality and residents’ mental health

China’s rapid urbanization over the past few decades has driven large-scale migration from the countryside to the cities, creating a unique landscape of urban villages under the dualistic land system (11). In particular, the growing population size of China’s megacities have resulted in migration into these economically prosperous cities, exacerbating the tension between population expansion and housing supply. Due to limited affordable housing resources in megacities, urban villages with substandard living conditions provide a large amount of cheap housing for the migrant population (3).

However, these cheap housing units in urban villages are often widely criticized for their cramped living space, poor community living environment, lack of public services, low-quality construction, safety concerns etc. (12, 13). Many scholars have conducted extensive research on the housing quality in urban villages. For example, Li et al.’s study in Xiamen showed that the poor indoor environment of low-cost housing in urban villages had significant negative health effects on tenants (14). However, some researchers have suggested that many migrant workers are more concerned about the distance from their place of employment and the cost of living than the housing quality (15). Without urban villages, many low-income migrant workers would be unable to sustain their livelihoods in the city (Ibid).

Therefore, the first question is whether the housing quality in urban villages has an impact on the mental health of the residents, a topic that remains controversial in the literature. While poorer housing quality can affect the mental health of residents in some urban villages to a certain extent (32), housing conditions vary significantly across different cities, and their effects on tenants may differ. In particular, in Chinese mega-cities such as Shenzhen, urban villages have long served as key settlement for migrants, playing a crucial role in facilitating the integration of low-income groups into the urban fabric. Therefore, we first test the relationship between objective living conditions and tenant mental health in megacity urban villages.

Based on established research, this study proposes hypothesis 1: Better housing quality in urban villages can significantly and positively affect tenants’ mental health (H1).

While the literature on housing quality provides valuable insights into how the physical characteristics of living environments directly influence mental health outcomes, it is important to recognize that residents’ well-being is also shaped by the economic burden of housing. In the context of urban villages—where many tenants face financial constraints—the affordability of housing emerges as a critical factor that may compound or mitigate the effects of substandard living conditions. The next section, therefore, shifts the focus from the physical attributes of housing to examine how housing affordability influences residents’ mental health.



2.2 The relationship between Housing affordability and residents’ mental health

The large number of jobs in megacities serves as a major driver of sustained population inflows. However, a number of studies have shown that urban residents have a higher risk of mental illness than rural residents (16). Several scholars have conducted extensive research on the relationship between community living environments and residents’ mental health. For example, Ma et al. (2018) examined the association between various types of noise pollution and mental health symptoms in Beijing residents, finding that higher perceived exposure to noise pollution was significantly correlated with poorer mental health (33).

In addition, housing conditions, which are related to the costs and quality of life of urban residents, have also been cited by many scholars as an influencing factor on the mental health of residents. As Seo and Park (17), in their study of the Survey of Living Conditions and Welfare Needs of Korean Adolescents (n = 1,308), found that material hardship caused by housing cost burdens was negatively associated with mental health in single-person households (17). Xiao et al. (2018) used a structural equation modeling approach to explore the impact of housing conditions on mental health among Shanghai’s migrant population, demonstrating that housing conditions have a direct impact on mental health. Their findings indicated that housing conditions have an indirect impact on mental health through neighborhood satisfaction (34).

While many migrants in China’s megacities reside in urban villages—whose substandard housing conditions have been widely criticized—their affordability remains a crucial yet often overlooked factor. Therefore, it is necessary to consider housing affordability as an influencing factor, while many migrants in China’s megacities reside in urban villages—whose substandard housing conditions have been widely criticized—their affordability remains a crucial yet often overlooked factor.

Accordingly, this paper proposes hypothesis 2: Housing affordability is negatively correlated with tenant mental health in megacity urban villages (H2).

Although housing affordability is a key determinant of mental health—reflecting the financial pressures faced by residents—it does not capture the full spectrum of psychosocial factors inherent in urban living. In urban villages, the emotional bonds and sense of belonging that tenants develop with their communities can also have a profound impact on their mental well-being. Consequently, the subsequent section explores the role of community attachment, aiming to elucidate how these emotional ties may mediate and moderate the relationship between housing conditions and mental health outcomes.



2.3 The role of community attachment in urban villages

Community attachment is an important dimension in evaluating the relationship between residents and their community. As the predecessor of the urban village was a traditional rural community with a clan-based society, indigenous residents maintain strong emotional bonds and economic ties to their communities. However, for the large number of non-local tenants renting in urban villages, their emotional connections to urban villages are complicated (18).

On the one hand, for many low-income earners, urban villages serve as long-term places of residence, where their living conditions are closely related to the surrounding environment. On the other hand, within a specific institutional context, they are often regarded as “outsiders” or “strangers to the city” and may leave the urban villages at any time, either voluntarily or involuntarily (19, 20). In this scenario, the nature of tenants’ community attachment to urban villages remains a subject worthy of further exploration.

Du and Li’s (21) study on migrants in Guangzhou’s urban villages found that these settlements provide a transitional refuge for migrants’ integration into urban life. Their findings further indicate that community qualities and community relations influence migrants’ sense of attachment to urban villages. Similarly, Chang et al. (22) demonstrated that housing conditions, neighborhood environments, and social relationships are positively related to community attachment, with variations in social relationships and physical environments leading to differing level of community attachment. Liu et al. (23) concluded that residential uncertainty and poor neighborhood environments reduce migrants’ sense of urban belonging.

Given that community attachment has a positive impact on residents’ life status, it is also shaped by external living conditions and, in turn, may affect residents’ mental health. Accordingly, we used community attachment as a mediating and moderating variable to analyze its role in the relationship between housing quality and tenants’ mental health in urban villages.

Thus, the third hypothesis proposed in this study is: Community attachment mediates and moderates the relationship between housing quality and tenant mental health (H3).

In summary, this study analyses the relationship between community attachment, housing quality, housing affordability and tenants’ mental health, thereby constructing a theoretical analysis framework (Figure 1). The proposed model conceptualizes housing quality and housing affordability as independent variables, while tenant mental health serves as the dependent variable. It further validates the role and mechanisms of community attachment within these relationships.

[image: Figure 1]

FIGURE 1
 Theoretical framework of this study.





3 Data and methodology


3.1 Data collection

Through stratified sampling approach, one community was randomly selected from the villages that had been transformed into urban villages in each district of Shenzhen. After fully considering the feasibility of the survey, 7 communities of the research object were finally obtained.

The study used anonymous collection to distribute questionnaires from December 2023 to January 2024 to tenants within the following seven communities: the Nanling Village and Longxi Community in Longgang District, Shenzhen; the Buchong Village and Xinqiao Community in Bao’an District; the Zhangge Village in Longhua District; the Shuiwei Village in Futian District; and the Baimang Community in Nanshan District (Figure 2). Researchers coordinated with local community staff to facilitate questionnaires in the community during both working and non-working hours. A systematic sampling method was adopted to distribute questionnaires. Questionnaires were distributed every 10 households according to the house numbers of residents’ addresses until the target sample size was reached.

[image: Figure 2]

FIGURE 2
 Map of the surveyed communities’ distribution.


In this survey, a total of 750 questionnaires were distributed, of which 703 were deemed valid, yielding a valid response rate of 93.7. The questionnaire categorized the observed variables into five sections: housing quality in housing and community, housing affordability, community attachment, tenant mental health and individual economic and social attributes. The first four of these were obtained through subjective evaluations by the respondents, using a Likert scale with values ranging from 1 to 5 according to the degree of agreement or satisfaction.



3.2 Descriptive statistical analyses

This paper uses SPSS 26.0 software to statistically analyze the main characteristics of the individual economic and social attributes of the research samples, such as gender, age, marital status, and childbearing status (Table 1).



TABLE 1 Description of the samples’ socioeconomic characteristics.
[image: Table1]

The results showed that the gender distribution of the study samples was balanced with 53.8% male and 46.2% female. The average age of the respondents was 39 years. Regarding marital status, nearly two-thirds of the respondents were married.

Regarding fertility status 40.0% of respondents had two children—the most common category—while 22.6% had no children, 29.9% had one child, and 7.5% had three or more children. In terms of educational attainment, the proportions of respondents graduated from primary or secondary school, junior high school, senior high school, junior college or bachelor’s degree, and master’s degree or above were 10.2, 35.3, 24.5, 29.3, and 0.7%, respectively.

In terms of monthly income level, 32.3% of the respondents had a monthly income of “less than CNY 3,000,” 33.3% had a monthly income of “CNY 3,000-6,000,” 20.9% had a monthly income of “CNY 6,000-9,000,” and a smaller proportion had a monthly income of more than CNY 9,000.CNY.

Table 2 shows the descriptive statistics for each variable. The means of the respondents’ scores for housing quality, cost of residence, and community attachment all ranged from 3.182 to 3.707. The average rating score of respondents on the housing quality in urban villages was 3.71, reflecting that in general respondents rated urban villages relatively favorably. Respondents’ community attachment to the urban village was 3.56, also indicating that the surveyed tenants in general showed a potentially strong attachment to the urban village in which they live.



TABLE 2 Descriptive statistics of the means of the variables.
[image: Table2]

Compared to the former two variables, surveyed tenants rated the cost of housing relatively low, with an average score of 3.18, reflecting the fact that housing affordability of living in a megacity urban village was perceived as relatively affordable.

In this study, the variable of mental health of tenants was calculated using the SF scale scoring method proposed about mental health (MH), with higher MH scores indicating better mental health. The results in Table 3 show the mental health scores of tenants in this survey and compared with the results of the quality-of-life research conducted by Wang et al. in five Chinese cities, the mental health scores of tenants in urban villages in Shenzhen were below the mean value of 77.61 (24).



TABLE 3 Scoring results of tenants’ mental health in the surveyed urban villages in Shenzhen.
[image: Table3]



3.3 Variable measurement

Housing quality: This study uses two dimensions (housing internal conditions and housing external conditions) of housing quality for evaluation (Table A-1). Among them, the evaluation of housing internal conditions includes indicators such as housing location, housing quality, housing spatial layout, and housing facilities. The evaluation of housing external conditions includes community public service facilities, community road, community environment and sanitation, community management and security.

Housing affordability: In the measurement of housing affordability (Table A-1), this study combines three aspects: living expenses, rental costs, and commuting costs.

Community attachment: The measurement of community attachment used in this study (Table A-1) is proposed by Williams et al.’s research, which measures six dimensions, including community meaning, community identity, community nostalgia, community pride, community significance and community belonging (25–27).

Mental health: Tenant mental health was the dependent variable in this study. This study used the medical outcomes study 36-item short form health survey (SF-36), which evaluates the dimensions of nervousness, dumps, calmness, mood, and happiness.



3.4 Tests of reliability and validity of the variables

In this study, the internal consistency of the variables was tested through the Cronbach′s a coefficient to ensure the data quality of the measurements and to ensure that the next analyses could be carried out. The results of the Cronbach′s a coefficient test for each dimension of the variables shows that the Cronbach coefficient values corresponding to the dimensions included in the variables of this study are all greater than 0.80, and the total correlations of the correction terms are all greater than 0.6, which indicates that the dimensions of the variables of the present study have high reliabilities, and all of them have good internal consistency.

To test the multicollinearity between the factors and to exclude the factors with small effects, for the validity test this study conduct exploratory factor analysis on the variables (Table 4). The principal component extraction method was used to extract the common factors and the extracted common factors were rotated using the variance maximization orthogonal rotation method, and the factor loading values of the measured indicators after orthogonal rotation ranged from 0.76–0.93, which indicates that the observed variables are affected by the latent variables with a high intensity, and all of them can be explained by the latent variables in a better way, and therefore the validity of the observed variables is reliable.



TABLE 4 Results of the exploratory factors analysis.
[image: Table4]



3.5 Methods

This study used multiple linear regression models to examine the effects of housing quality and cost of residence on tenants’ mental health. Additionally, it analyzed the mediating and moderating roles of community attachment in the relationship between housing quality and tenants’ mental health.

The methodology used for the mediation effects test was mainly proposed by Baron and Kenny (28, 29). In addition, MacKinnon (30) proposed that the mediation effect can be tested by directly examining the “path coefficient of independent variable X to mediator variable M” and the “path coefficient of mediator variable M to dependent variable Y.” Therefore, this study uses the above method to validate the mediating effect in the proposed theoretical model.

Analysis of variance (ANOVA) was conducted when both the moderator and independent variables were categorical. If the interaction effect between the two is significant, the moderating variable has a moderating effect.

For the continuous moderator variable, hierarchical regression technique can be used to test the independent variables (31). Specifically, the size of the main effect of the independent variable and the moderator variable on the dependent variable is examined separately. Subsequently, the interaction term (independent variable × moderator variable) is included in the regression equation. A statistically significant coefficient for this item confirms the presence of a moderating effect.




4 Results


4.1 Impact of housing quality on tenants’ mental health

Multiple linear regression analyses were conducted with housing quality and housing affordability in urban villages as independent variables and tenants’ mental health as the dependent variable. It was found (Table 5) that the standardized coefficients of Models 2a and 2b improved in comparison to Model 1, indicating that both the housing quality and housing affordability have a significant positive effect on tenants’ mental health. Model 2c further compares the results of the models for the different independent variables, suggesting that housing quality has a slightly higher positive effect on tenants’ mental health than housing affordability.



TABLE 5 Results of multiple linear regression model analysis.
[image: Table5]



4.2 Tests of the mediating effect of community attachment

The article combines two analytical methods, stepwise regression analysis and bootstrap, to test the mediating effect of community attachment (Tables 6, 7). With community attachment as the dependent variable in Model 3, the results show that housing quality and housing affordability all have significant positive effects on community attachment. In Model 4, we add the dependent variable of tenant’s mental health to Model 3, and the results show that community attachment has a significant positive effect in both housing quality-tenant’s mental health, and housing affordability-tenant’s mental health, and is an important factor influencing the relationship between the two.



TABLE 6 Results of the mediating effect of community attachment (1).
[image: Table6]



TABLE 7 Results of mediating effect of community attachment (2).
[image: Table7]

Bootstrap analyses show that in the Path 1 model with housing quality as the independent variable, tenants’ mental health as the dependent variable, and community attachment as the mediator variable, the model indirect effect value was 0.195, with bootstrap confidence intervals ranging from 0.138 to 0.257, suggesting that the mediating effect of community attachment in the housing quality-tenants’ mental health relationship is relatively significant. In the path 2 model with housing affordability as the independent variable, tenants’ mental health as the dependent variable, and community attachment as the mediator variable, the model indirect effect value is 0.182, and the bootstrap confidence interval is 0.128–0.240, which suggests that community attachment has a significant mediating effect in the relationship between housing affordability and tenants’ mental health. Community attachment plays a more important mediating effect in these models.



4.3 Test of moderating effects of community attachment

In this study, two moderated effects tests were done using regression models with housing quality and housing affordability as independent variables, tenants’ mental health as dependent variable and community attachment as moderating variable, and the results of the tests are shown below (Tables 8, 9).



TABLE 8 Results of the moderating effects test for community attachment.
[image: Table8]



TABLE 9 Results of the moderating effects test of community attachment.
[image: Table9]

Model 5a shows that housing quality exhibits significance at the 95% level (p < 0.05) on tenants’ mental health without considering the interference of community attachment as a moderating variable, suggesting that the housing quality have a significant effect on tenants’ mental health. Model 5b adds the moderating variable of community attachment, and Model 5c adds the variables of housing quality and community attachment to Model 5b. The results show that the interaction term of housing quality and community attachment exhibits significance at the 95% level (p < 0.05), indicating that there is a significant moderating effect of community attachment between housing quality and tenants’ mental health.

A slope plot based on the results of the moderating effects test (Figure 3) shows that different levels of community attachment moderate the relationship between housing quality and tenants’ mental health to varying degrees. At low levels of community attachment, housing quality plays a lesser role in positively influencing tenants’ mental health. The positive effect of housing quality on tenants’ mental health is greater at high levels of community attachment. Overall, it shows that community attachment has a positive moderating effect on the relationship between housing quality and tenants’ mental health.

[image: Figure 3]

FIGURE 3
 Slope plot of the moderating effect of community attachment on the relationship between housing quality and tenants’ mental health.


In the moderating effects test with housing affordability as the independent variable, Model 6a shows that without considering community attachment as a moderating variable, Housing affordability exhibits significance at the 95% level on tenants’ mental health (p < 0.05), suggesting that housing affordability has a significant effect on tenants’ mental health. Model 2 adds the moderating variable of community attachment, and Model 6c adds the variables of housing affordability and community attachment to Model 6b, which shows that the interaction term of housing affordability and community attachment exhibits significance at the 95% level (p < 0.05), suggesting that community attachment has a significant moderating effect.

Slope plots based on the results of the moderating effects test (Figure 4) indicates that different levels of community attachment moderate the relationship between housing affordability and tenants’ mental health to varying degrees. At low levels of community attachment, housing affordability plays a lesser role in positively influencing tenants’ mental health. At high levels of community attachment, housing affordability plays a larger role in positively influencing tenants’ mental health. Overall, it shows that community attachment enhances the relationship between housing affordability and tenants’ mental health.

[image: Figure 4]

FIGURE 4
 Slope plot of the moderating effect of community attachment on the relationship between housing affordability and tenants’ mental health.





5 Discussion and conclusion

This study analyses the relationship between housing quality, community attachment and mental health of urban village tenants, using seven urban villages in Shenzhen City as the research case. Housing quality and housing affordability are important factors affecting the mental health of tenants, and this study verifies the direct impact of housing quality ([image: image] = 0.228, p = <0.05) and housing affordability ([image: image] = 0.228, p = <0.05) on the mental health of tenants in urban villages. Therefore, effectively improving the housing quality and reducing the cost of residence can promote the mental health among urban village tenants.

The improvement in housing quality can be divided into two main components: the quality of housing and the living environment of the neighborhood. The quality of housing in existing urban villages mainly suffers from several problems, i.e., incomplete public service facilities, safety hazards, dilapidated buildings, lack of space for public activities, all of which have a long-term implication for the mental health of tenants.

Reducing the living cost in urban villages can also benefit the mental health of tenants to a certain extent. Housing affordability in this study is assessed through three components: daily living expenses (meals, clothing, etc.), rental costs, and commuting costs. In this survey, it is found that the residents’ evaluation of housing affordability was moderate, with a mean score of 3.18. However, some tenants perceived housing affordability as poor, likely due to the insufficient supply of affordable housing in the area of city center and the impact of recent urban village renewal policies in Shenzhen on rental prices. Thus, this suggests that the housing quality and housing affordability are interconnected factors in urban villages within China’s megacities.

In addition, this research tests the community attachment as a mediating and moderating variable, respectively. The finding indicated that community attachment has a mediating and moderating role in the relationship between housing quality and tenants’ mental health ([image: image] = 0.292, p = <0.05), as well as housing affordability and tenant mental health ([image: image] = 0.176, p = <0.05). Therefore, besides the direct effects of housing quality and housing affordability, fostering a stronger residents’ sense of community attachment can further enhance tenants’ mental health. Community attachment refers to the complex and comprehensive emotional bond that is formed between residents and their place, which has an imperceptible influence on the lives of residents. A positive sense of community attachment enables residents to experience greater happiness and fulfilment, thereby demonstrating more positive mental health.

Finally, this study proposes that the mental health of tenants should be an important consideration in the current urban village renewal in China’s megacities. Furthermore, the relationship between housing quality, housing affordability and community attachment should be dealt with in the urban village renewal projects.

Based on the above research, we also can find the contradictions in the process of urban village renewal in Shenzhen. While improving substandard housing conditions is essential for residents’ mental health, renewal efforts often lead to increasing housing prices, which may further affect affordability. Therefore, it is crucial to strike a balance between improving housing quality and maintaining affordable living costs. Shenzhen’s current urban village renewal policy adopts an inclusive approach, preserving the original rental market while encouraging state-owned enterprises to intervene in rental prices in areas with tight housing supply through unified purchase, renewal, and re-leasing of urban village properties. This strategy aims to maintain relatively low rental levels for residents, thereby enhancing living standards and protecting affordable rents. While this policy has alleviated some pressure on residents, the acquisition process remains complex. Ensuring the interests of both property owners and original tenants during acquisitions is a topic that warrants further investigation. Moreover, this research confirms that community attachment significantly influences residents’ mental health. Thus, promoting community cultural development and enhancing cohesion are essential topics in Shenzhen’s urban village renewal policies.
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