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The impacts of perceived neighborhood environment on adults' health and life satisfaction have drawn increasing academic attention. However, previous studies usually examine multi-dimensional (physical, mental, and perceived) health and life satisfaction separately, and few studies dealt with them simultaneously. Moreover, limited research revealed the mechanisms behind the effects of perceived neighborhood environment on health and life satisfaction, as well as how such effects are moderated by socio-demographics. Therefore, employing the 2016 China Family Panel Study Dataset and using structural equation modeling, this study delves into the complicated relationships among perceived neighborhood environment, health behavior, health outcomes (i.e., body mass index, self-rated health status, and depression), and life satisfaction. Notably, it considers mediation and moderation simultaneously. It finds: (1) Better perceived neighborhood environment significantly promotes physical activity and reduces sedentary behavior, smoking, and drinking; (2) Health behavior fully mediates the effects of perceived neighborhood environment on health; (3) Perceived neighborhood environment significantly affects life satisfaction both directly and indirectly (through health behavior and health outcomes); (4) Socio-demographics moderate the above relationships. This study disentangles the complicated impacts of perceived neighborhood environment on adults' multi-dimensional health and life satisfaction, thus providing policy makers and practitioners with nuanced knowledge for intervention.
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INTRODUCTION

The strikingly rapid urbanization and economic development in China in the recent decades have incurred both benefits and threats to people's health and life satisfaction. From 1978 to 2021, the urbanization rate of China rose from 17.92% (1) to more than 64% (2); China has also been the second-largest economy globally since 2010. As a result, the income, health resources, and quality of life of Chinese urban residents have dramatically improved (3). However, the rapid development has also brought about a variety of problems, e.g., deterioration of environmental quality (4), intensification of socio-economic inequality (5), prevalence of unhealthy lifestyles (e.g., physical inactivity, sedentary behavior, smoking, and excessive drinking) (6), severely challenging people's health and life satisfaction (7, 8). China is currently among the countries with the highest burdens of non-communicable diseases, e.g., cardiovascular disease (9), obesity (10), diabetes (11), cancer (12, 13), and stroke (14). China also encounters an increased prevalence of mental disorder (15). Moreover, unexpectedly, a downtrend in life satisfaction of the general population has been observed along with the unprecedented development in China (7, 16).

As the predominant milieu for urban residents' daily lives, the residential neighborhood has notable health- and life satisfaction-related significance. Neighborhood environment characteristics include physical and social dimensions (17), and they are frequently gauged through objective measures or subjective opinions (perceptions) (18, 19). It remains under dispute if and to what extent perceived neighborhood environment exerts a different effect on people's health or life satisfaction compared with objective neighborhood environment (20). Yet, according to the Theory of Planned Behavior, one's behavior is largely affected by his/her intention, while the intention is decided by attitudes, subjective norms, and perceived behavioral control (21–23). Thus, residents' perceived neighborhood environment is more directly associated with their behaviors and consequently probably affects their health and/or life satisfaction more significantly. Therefore, understanding the impacts of perceived neighborhood environment on health and life satisfaction is indispensable and beneficial for mitigating the abovementioned threats.

Indeed, how the perceived neighborhood environment influences people's multi-dimensional health (e.g., physical, mental, and perceived health) and life satisfaction has drawn increasing academic attention.

As a frequently used indicator for physical health, body mass index (BMI) has been widely confirmed to be impacted by perceived neighborhood environment. For example, Fish et al. found that in Los Angeles, the adults who perceived their residential communities to be unsafe had a significantly higher BMI than their counterparts (24). An international study based on the data from 17 cities across 12 countries, including Australia, USA, UK, Columbia, and China, confirmed that perceived neighborhood safety (safety from traffic or crime) and accessibility to diverse destinations and facilities (e.g., supermarket, school, and transit station) had significant negative effects on adults' BMI (25). Likewise, some other components of perceived neighborhood environment, such as perceived social cohesion (26, 27), neighborhood noise (28), and neighborhood cleanliness (29), were all found to be significantly associated with BMI.

In terms of mental health, perceived neighborhood environment has been examined more frequently as a determinant. Roh et al., for instance, found that perceived neighborhood safety, social cohesion, and overall quality significantly positively affected depressive symptoms of a sample of Korean American adults (30). Zhang et al. also confirmed the significant effects of perceived neighborhood environment on mental health in Shanghai (19). Similarly, Robinette et al. found that perceived neighborhood cohesion was associated with lower level of depression and revealed that it effectively mitigated the detrimental impacts of COVID-19 lockdown on mental health (31).

Self-rated health status represents people's confidence in his/her health condition, which is derived from his/her health literacy, access to health facilities and services, and peer comparisons. Self-rated health has been widely recognized as an effective indicator of health (32). The effects of perceived neighborhood environment on self-rated health have also been examined. For instance, Stronegger et al. found that better-perceived neighborhood environments (e.g., safety, quietness, social cohesion, and better infrastructures) were positively related to higher self-rated health (33). Liu et al. found in Mainland China, Japan, and South Korea that perceived neighborhood facilities, noise, safety, and social cohesion had significant positive effects on self-rated health (34).

Life satisfaction is a broad indicator of well-being and quality of life (35), and it covers multiple domains, such as residential satisfaction, job satisfaction, travel satisfaction, and health-related satisfaction (36). Some studies have explored how perceived neighborhood environment affects life satisfaction. Zhang and Zhang, for instance, found that higher perceived neighborhood environment (e.g., safety, public facilities) were positively associated with life satisfaction (37). Based on their empirical study in Beijing, Ma et al. revealed that higher perceived neighborhood safety, better physical and social environment, and facilities (especially transport-related) significantly positively influenced residents' life satisfaction (38). Perceived neighborhood relationship and social cohesion were found to be significantly positively related to life satisfaction in Rotterdam (39).

Although the above studies provide fruitful insights, three significant research gaps can be identified. First, prior studies have predominantly examined the impacts on multi-dimensional (physical, mental, and perceived) health and life satisfaction separately, and few have dealt with them simultaneously in one study. Given that the perceived neighborhood environment may influence these dimensions of health and life satisfaction differently, a comprehensive understanding of such impacts that integrates the above insights is necessary. Each dimension of health and life satisfaction are vital to people's quality of life. A more comprehensive understanding of how they are influenced by the neighborhood environment can enlighten decision makers with a full-scale knowledge regarding the benefits or detriments of neighborhoods, and thus they can more effectively put forward intervention strategies for promotion of people's quality of life. Second, seldom have researchers explicitly disclosed the mechanisms behind the effects of perceived neighborhood environment on health and life satisfaction, despite some notable exceptions examining the mediating roles of health behavior (predominantly physical activity) on the relationship between perceived neighborhood environment and health outcomes (33, 40, 41). Third, despite the potential population-related heterogeneity, very few studies have investigated whether and how socio-demographics moderate the impacts of perceived neighborhood environment on health and life satisfaction.

Therefore, using the structural equation modeling method and employing the 2016 China Family Panel Study (CFPS) dataset, this study deeply probes into the effects of perceived neighborhood environment on multi-dimensional health and life satisfaction simultaneously, taking both mediation and moderation into consideration. It aims to answer the following three research questions: (1) Does perceived neighborhood environment affect multi-dimensional health and life satisfaction differently? (2) What are the mechanisms behind the effects of perceived neighborhood environment on multi-dimensional health and life satisfaction? (3) Does socio-demographics significantly moderate the abovementioned effects? This study contributes to the research in the following three aspects. First, it delves into multi-dimensional health and life satisfaction simultaneously, thus revealing how the perceived neighborhood environment impacts them differently. Second, through mediation analysis, it shows how perceived neighborhood environment indirectly influences health (through the mediating role of health behavior) and life satisfaction (through the mediating role of both health behavior and health outcomes). Third, through moderation analysis, it uncovers how perceived neighborhood environment affects different population groups (age-, gender-, and hukou-induced) differently.

The remainder of this article unfolds as follows. Section Research Design describes the research design. Section Results presents and analyzes the research results. Section Discussion and Conclusions further discusses the research findings and concludes the article.



RESEARCH DESIGN


Conceptual Framework and Research Hypotheses

Based on the literature reviewed in the last section, this study proposes the conceptual framework as shown in Figure 1, illustrating the relationships among the perceived neighborhood environment, health behavior, health outcomes (i.e., BMI, self-rated health status, and depression), life satisfaction, and socio-demographics. As presented, perceived neighborhood environment may have direct impacts on the health and life satisfaction of the residents. In the meantime, it probably (1) indirectly impacts health through the mediating effects of health behavior and (2) indirectly impacts life satisfaction through health behavior and health outcomes. Moreover, some socio-demographic features (e.g., age, gender, and urban hukou status) may moderate the abovementioned relationships.


[image: Figure 1]
FIGURE 1. Conceptual framework.


Thus, six hypotheses are proposed based on the framework, which will be verified with structural equation modeling (SEM), as put in Table 1.


Table 1. Hypotheses of this study.
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Data Preparation

The data this study utilizes is extracted from the dataset of China Family Panel Studies (CFPS). The CFPS is a nationally representative longitudinal survey focusing on Chinese communities, families, and individuals, launched by the Institute of Social Science Survey (ISSS) of Peking University in 2010. The CFPS focuses on a wide range of economic and non-economic topics, including economic activities, education outcomes, family dynamics and relationships, migration, and health. By now, there have been 5 waves of surveys conducted in 2010 (baseline survey), 2012, 2014, 2016, and 2018, respectively. The CFPS utilizes a multi-stage, multilevel, implicitly stratified probability sampling method that is in proportion to population size. The surveys cover 25 out of 31 provincial administrative units of China and 95% of the whole population (excluding the residents in Hong Kong, Macau, and Taiwan), which obtain rather representative samples (see Figure 2). The CFPS is one of the largest national longitudinal surveys in China, which provides a valuable database for exploring Chinese people's health and quality of life at the national level. The surveys involve residents in both urban communities and rural villages, and the respondents include children, adolescents, and adults. This study extracted the subsample of adult urban respondents (i.e., those who are 18 years old and above and residing in urban communities) from the CFPS 2016 dataset for analysis. The CFPS 2016, rather than the latter dataset, i.e., CFPS 2018, is chosen because it is the latest dataset with complete perceived neighborhood environment variables available. Then, 21 variables of the CFPS 2016 survey are selected as our key variables, indicating the perceived neighborhood environment, socio-demographic characteristics, health behaviors, health outcomes, and life satisfaction of the respondents. Afterward, the extracted data is cleansed by excluding the responses with outliers or missing values in terms of the selected key variables, thus obtaining a dataset of 5,259 adult respondents for further modeling. The statistical description of each selected variable (mean value and standard deviation (SD) for the continuous variables and the proportion for the categorical variables) can be seen in Table 2.


[image: Figure 2]
FIGURE 2. Provinces covered by the CFPS 2016 survey.



Table 2. Summary statistics of all the variables.
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Operationalization and Measurement of key Concepts

The key concepts of this study (i.e., perceived neighborhood environment, health behavior, health outcome, life satisfaction, and socio-demographics) are all very broad and contain several latent dimensions. Hence, they are operationalized and measured as latent variables, indicated by the observed variables extracted from the abovementioned dataset, as presented in Table 2. Specifically, life satisfaction and three types of health outcomes, i.e., BMI, self-rated health status, and depression, are selected to act as the endogenous variable in our analysis. While BMI and self-rated health status are observable variables, depression and life satisfaction are both latent variables, which are indicated by 6 and 3 observed variables, respectively. Among them, BMI can indicate people's physical health, self-rated health status can represent people's perceived health or health consciousness, and depression can reflect people's mental health. Meantime, life satisfaction, as a multi-domain indicator, can effectively represent people's overall well-being and quality of life. It is worth noting that to reveal the impacts of perceived neighborhood environment and health behavior on different aspects of residents' health more specifically, the key concept health outcome will not enter the later SEM model directly, while the three sublevel variables will instead. Health outcomes have dual roles in our analyses. They are of key interest to us and will act as endogenous variables. Also, they will act as mediators for the relationship between perceived neighborhood environment and life satisfaction. Health behavior is indicated by 5 observed variables, taking physical activity duration, sedentary behavior duration, smoking, and drinking into account. Health behavior will act as a major mediator in the later analysis. Perceived neighborhood environment, which will act as the exogenous variable, is indicated by 6 observed variables, reflecting the public facilities, safety, and social cohesion of the neighborhoods. All the observed variables of the perceived neighborhood environment are assessed and rated by the respondents, thereby indicating their subjective perceptions of their residing communities. Socio-demographic variables include age, gender, and hukou (household registration system in China) status; they will act as moderators in the further analysis.

To validate the operationalization and measurement, a confirmative factor analysis (CFA) is estimated to test if the latent variables can be adequately explained by their observed variables, with Amos 26. The estimated factor loadings of latent variables on the observed variables are shown in Table 2 (in the brackets after the codes, all with p < 0.01).



Structural Equation Modeling (SEM)

The SEM nowadays is widely applied in such research domains as urban studies and public health. It is capable of incorporating unobservable latent variables and observable indicators and dealing with multiple causes and outcomes, that is, dealing with not only the relationship between independent and dependent variables but also the relationship between dependent variables themselves. Thus, the SEM enables us to identify both the direct and indirect relationships among different variables. Furthermore, the SEM examines the complicated effects simultaneously, thus avoiding the potential biases induced by traditional stepwise regression analyses.

Hence, after operationalizing and validating the key concepts, SEM models are conducted with maximum likelihood estimation in Amos 26. The perceived neighborhood environment acts as the exogenous variables, three selected types of health outcomes and life satisfaction act as endogenous variables. Health behavior acts as the mediator, and socio-demographics as moderators.

The SEM is fitted in two stages. The first stage focuses on the direct and/or indirect impacts of perceived neighborhood environment on the residents' health outcomes and life satisfaction and the mediating role of health behavior. The fitted model in this stage is named the default model.

In the second stage, three socio-demographic variables (age, gender, and hukou status) are entered, and their moderating effects on the aforementioned relationships are examined. Age and gender are fundamental demographical characteristics of people, and their moderating effects are widely documented in health research (42, 43). Meanwhile, Hukou, i.e., the household registration system in China, takes a discriminative attitude toward the internal migrants (without local urban hukou) and excludes them from a variety of social welfares (44). It, therefore, creates a migrant-local dualistic structure in Chinese society. Thus, its potential moderating effects on the built environment-health/life satisfaction associations are also worth exploring. Since lots of categorical variables are involved in the model, this study applies multi-group analysis to examine the moderating effects of these demographics. Specifically, we separately compare the above-mentioned relationships of male vs. female, older adults (45 years old and above) vs. younger adults (44 years old and below), and internal migrants (those without a local urban hukou) and local residents (those with a local urban hukou).

We select several goodness-of-fit measures to assess the performance of the estimated model, including Goodness-of-fit index (GFI), adjusted GFI (AGFI), comparative fit index (CFI), parsimony-adjusted normed fit index (PNFI), parsimony-adjusted comparative fit index (PCFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). For a good model, RMSEA should be below 0.08, SRMR should be below 0.05, GFI, AGFI, and CFI should be above 0.90, and PNFI and PCFI should be above 0.50.




RESULTS

This section presents the model testing and the detailed estimation of the models.


Model Testing

The default model fits quite well to the data, as indicated by the model fit indices presented in Table 3. Specifically, the RMSEA is 0.061, well below the suggested value 0.08. The SRMR is 0.043, below the suggested value 0.05. In the meantime, the GFI, AGFI, and CFI are all above 0.9, and PNFI and PCFI are both above 0.5. Furthermore, the p-value is above 0.05 as suggested. All the indices imply a good model fit. No post-hoc modification was conducted due to the good fit of the model.


Table 3. Model fit of the default SEM model.

[image: Table 3]

Our hypothesized model is presented graphically in Figure 3, in which all the standardized regression weights are presented. The ellipses represent the unobservable latent variables, while the rectangles represent the observed variables. For distinguishing the components more clearly, the measurement components are presented by utilizing thin lines while the structural components by bolder lines. Further, the weights that are statistically significant at the 5% level are shown by using full lines, while the insignificant ones are by lines of dashes. As follows, we will present and discuss the complicated relationships among perceived neighborhood environment, health behavior, health outcomes (i.e., BMI, self-rated health status, and depression), and life satisfaction.


[image: Figure 3]
FIGURE 3. Path diagram of the default model (Full lines indicate weights that are statistically significant at 5% level; otherwise, dash lines).




Mediation: Relationships Among Perceived Neighborhood Environment, Health Behavior, Health Outcomes, and Life Satisfaction

As presented (Figure 3 and Table 4), the perceived neighborhood environment has significantly positive effects on health behavior. This finding indicates that the residents who perceive their communities to be with better environment (specifically, better and/or more adequate public facilities, fewer noises or trashes, higher safety, higher social cohesion) tend to have a healthier lifestyle, including more physical activities, less sedentary behavior, and less smoking and/or drinking. This finding is understandable. Such higher-perceived-quality communities can provide adequate, safer, and comfortable open space for the residents, thus attracting more physical activities and simultaneously decreasing their sedentary duration. Moreover, people residing in those higher-perceived-quality communities are usually in higher socio-economic status, and they are widely confirmed to be less likely to consume tobacco or alcohol (45, 46). This finding are consistent with some prior studies (20, 33, 47–50).


Table 4. Indirect, direct, and total effects (standardized weights).
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The perceived neighborhood environment has no significant direct effects on BMI. By contrast, health behavior significantly negatively affects BMI (−0.09, p < 0.01), which echoes many prior studies that confirmed the positive effects of sedentary behavior, smoking, and drinking and negative effects of physical activity as well as their joint effects on BMI (51–56) and/or abdominal-type obesity (particularly for smoking) (57). As shown in Table 4, the indirect effects of perceived neighborhood environment on BMI are also significant (−0.013, p < 0.01). The above results indicate that the effects of perceived neighborhood environment on BMI are completely mediated by health behavior.

As expected, more frequent health behavior leads to higher self-rated health status (0.65, p < 0.01), which is in line with some previous research (58–63). This finding is reasonable as people who have more physical activities and yet take less smoking, drinking, or sedentary behaviors may be more confident in their health conditions. However, the direct effects of perceived neighborhood environment on self-rated health status are statistically insignificant. Apparently, health behavior completely mediates the effects of perceived neighborhood environment on health status (0.098, p < 0.01).

Regarding depression, the direct effects of perceived neighborhood environment are insignificant, yet health behavior has significantly negative effects (−0.39, p < 0.01). It proves that health behavior is also beneficial for mental health, in accordance with many prior findings (64–69). In addition, the indirect effects of perceived neighborhood environment on depression are significant (−0.059, p < 0.01), suggesting that health behavior plays a fully mediating role in the effects of perceived neighborhood environment on depression, echoing some prior findings (41).

In sum, perceived neighborhood environment has no significant direct effects on the three dimensions of health (i.e., physical health, perceived health, and mental health), yet its indirect effects on them are all statistically significant, and so are the direct effects of health behavior. Hence, the effects of perceived neighborhood environment on multi-dimensional health outcomes are completely mediated by health behavior.

The direct effects of perceived neighborhood environment on life satisfaction are significant (0.06, p < 0.01). It is understandable that people who perceive their residential neighborhoods to have higher quality tend to be more satisfied with their life, which coincides with our expectation and previous findings (70, 71). However, health behavior has no significant direct effects on life satisfaction. Likewise, the effects of BMI on life satisfaction are insignificant, which differs from some previous studies that found negative effects of BMI on life satisfaction [e.g., (72, 73)]. In China, some people with higher socio-economic status (e.g., those with higher education attainment or engaging in non-manual jobs) tend to have higher BMI (74, 75), which is different from the western context where overweight or obesity is much more prevalent in lower-socioeconomic-status population subgroups (76, 77). Therefore, this fact can probably confound the relationship between BMI and life satisfaction in China's context. Self-rated health status is significantly positively associated with life satisfaction, suggesting that higher self-rated health status can predict higher life satisfaction. This finding is reasonable and in line with prior findings as well (32). As expected, depression significantly negatively affects life satisfaction, indicating that more frequent depression is detrimental to people's life satisfaction. This finding also echoes some prior studies (78, 79).

Hence, two statistically significant paths exist mediating the effects of perceived neighborhood environment on life satisfaction: (1) perceived neighborhood environment → health behavior → self-rated health status → life satisfaction; (2) perceived neighborhood environment → health behavior → depression → life satisfaction. Specifically, residents in higher-perceived-quality neighborhoods tend to have more frequent health behaviors, higher self-rated health status, less frequent depression, and consequently higher life satisfaction.



Moderation: Multi-Group Analysis

In the second stage, we conducted multi-group analyses to examine the moderating effects of some typical demographical variables (i.e., age, gender, and hukou status) on the above-discussed relationships. Each of these three variables divides the entire dataset into two subsets, and two individual models are estimated based on the subsets. Tables 5–7 present group differences in the coefficients of each structural path using the critical ratio of the differences between parameters, thus showing the moderating effects of age, gender, and hukou status, respectively.


Table 5. Results for moderating effects of age.
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As shown in Table 5, in terms of the effects of perceived neighborhood environment on health behavior and three types of health outcomes, no significant differences exist between the young adults (< = 44 years old) and older adults (>44 years old). However, as for the other paths, the coefficients for young adults are significantly different from those of older ones. Specifically, perceived neighborhood environment has no significant effects on the life satisfaction of young adults, yet its influences on older adults' life satisfaction are significant (p < 0.1). The effects of health behavior on health (BMI, self-rated health status, and depression) and life satisfaction of young adults are significantly larger than those of older ones, indicating that the health and life satisfaction of young adults are more sensitive and responsive to health behavior than those of older adults. In addition, self-rated health status and depression have no significant effects on young adults' life satisfaction, and yet they significantly affect those of older adults. Thus, age moderates the majority of the structural paths.

As displayed in Table 6, the effects of the perceived neighborhood environment on health behavior vary between females and males; specifically, they are significantly larger for females than males. Interestingly, health behavior significantly lowers females' BMI, but it has no significant impact on males. Meanwhile, significant gender-related differences exist in the effects of health behavior on self-rated health status and life satisfaction and the effects of self-rated health status on life satisfaction. These three paths are all significantly larger for males than females. Therefore, gender also has a moderating role, but its effects are marginal compared with those of age.


Table 6. Results for moderating effects of gender.
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As presented in Table 7, urban hukou status also acts as a significant moderator for most of the paths among perceived neighborhood environment, health behavior, health, and life satisfaction. Specifically, the effects of perceived neighborhood environment on health behavior and three types of health outcomes are significantly different between internal migrants and local residents. In addition, significant variations exist in the influences of health behavior on BMI, self-rated health status, and life satisfaction between the two population subgroups divided by urban hukou status.


Table 7. Results for moderating effects of urban hukou status.
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DISCUSSION AND CONCLUSIONS

In this article, we examine the complicated relationships among perceived neighborhood environment, health behavior, health outcome, and life satisfaction. Unlike a large number of the existing studies that focused on single dimensions of health or life satisfaction separately, we investigate three dimensions of health (i.e., physical, mental, and perceived health) and life satisfaction simultaneously, thus providing a comprehensive understanding of the impacts of perceived neighborhood environment on these dimensions of health and life satisfaction. Moreover, different from many prior studies, we consider mediation and moderation simultaneously in our structural equation models. By doing so, we disentangle the complex mechanisms behind the impacts of perceived neighborhood environment on health and life satisfaction as well as the population-related heterogeneity therein.

We have obtained the following important findings.

First, perceived neighborhood environment significantly affects health behavior, thus validating Hypothesis 1 (H1). Specifically, residents of neighborhoods with higher perceived quality (i.e., better and/or more adequate public facilities, fewer noises or trashes, higher safety and higher social cohesion) tend to have more physical activities, less sedentary behavior, and less smoking and drinking. This finding confirms the theory of planned behavior, according to which one's attitudes, subjective norms, and perceptions may largely determine his/her behaviors (21–23). Meanwhile, this finding underlines the potential roles of the residential neighborhood environment in the promotion of more healthy lifestyles.

Second, perceived neighborhood environment has no significant direct effects on either of the selected three dimensions of health (i.e., BMI, depression, and self-rated health status). Thus, Hypothesis 2 (H2) is rejected. However, the indirect effects of perceived neighborhood environment on these three types of health outcomes through health behavior are all significant, indicating that impacts of perceived neighborhood environment on health are completely mediated by health behavior. Hypothesis 4 (H4) is validated. Specifically, people who perceive their communities to be safer, with more accessible public facilities, and with higher social cohesion tend to have more healthy lifestyles and consequently have better physical, mental, and perceived health. These findings imply that in some previous studies [e.g., (24–26, 30, 31)] that did not involve mediation analyses, the true (indirect) effects of perceived neighborhood environment on health were beclouded.

Third, perceived neighborhood environment significantly affects life satisfaction both directly and indirectly (through health behavior and health outcomes). Hypothesis 3 and 5 (H3 and H5) are supported. Specifically, people who perceive their residential neighborhoods to be of higher quality tend to have more healthy lifestyles, have better mental and perceived health, and consequently have higher life satisfaction. These findings corroborate the important roles of perceived neighborhood environment on residents' life satisfaction.

Fourth, through multi-group analysis, we reveal that age, gender, and hukou status have significant moderating effects on most of the relationships among perceived neighborhood environment, health behavior, health, and life satisfaction. Hypothesis 6 (H6) is verified. This finding echoes some prior studies [e.g., (42, 43)]. It highlights the existence of population-related heterogeneity in the impacts of perceived neighborhood environment on health and life satisfaction. Researchers have paid predominant attention to the spatial and temporal non-stationarity in the relationships between environment, human behavior, and health/life satisfaction (80–82). This finding suggests that population-related non-stationarity also deserves due academic efforts. It also reminds us that policy makers should avoid the “one-size-fits-all” policies and pay particular attention to vulnerable population subgroups (e.g., the elderly and females).

The above findings provide some practical implications. A better-perceived neighborhood environment can, directly and indirectly, promote life satisfaction. Hence, policy makers and urban practitioners can strive to improve both the physical and social neighborhood environment by measures like enhancing the availability and accessibility of public facilities, maintaining quietness and cleanliness, improving the safety or sense of safety of the neighborhoods, and providing infrastructures and creating opportunities for social interactions within the neighborhoods. The perceived neighborhood environment has no significant direct effects on health. Instead, it significantly indirectly impacts health through the mediating roles of health behavior. Therefore, policy makers and urban practitioners are recommended to realize the health-promoting potentials of the neighborhood environment by emphasizing health behavior. To this end, in addition to the abovementioned interventions toward the neighborhood environment, decision-makers can also formulate some policies and regulations to facilitate healthy behaviors (e.g., physical activity) and discourage unhealthy behaviors (e.g., smoking and excessive drinking). Moreover, the revealed significant moderating effects of socio-demographics can enlighten the policymakers with targeted interventions for certain population subgroups. For example, the perceived neighborhood environment has significant effects on the depression of local residents and yet no effects on that of internal migrants. Hence, in neighborhoods with a higher proportion of internal migrants, such as urban villages in some cities (83), interventions toward environment enhancement may not be sufficient for depression mitigation or prevention. Supplementary measures, e.g., psychological guidance, may also be necessary.

Without any doubt, our study has some limitations that warrant future efforts. First, similar to Liu et al. (84) and Yang et al. (85, 86), the cross-sectional nature of the research design of this study decides that the revealed relationships can only be considered as “causal terms based on plausibility”. Future studies can try to design a longitudinal study to obtain stronger causal relationships. Second, for the protection of respondents' privacy, respondents' detailed addresses are unavailable in the CFPS dataset. Thus, it is impossible to objectively measure the neighborhood environment. In the future, researchers can use appropriate datasets to compare the effects of objective and perceived neighborhood environments on health and life satisfaction. Third, to quantitatively measure one of our core variables, i.e., depression, we only choose six variables from the 20-item scale in the original dataset because the remaining 14 variables are less relevant, following Guo (87). Future studies can take advantage of all the variables to build a more comprehensive construct, e.g., overall mental health condition.
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