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Objective

This study aims to investigate the depression levels among Workers with Agricultural Hukou (WAH) in China, considering their varied living environments, types of work, and social discrimination experiences. It specifically addresses the research question: Is there a significant discrepancy in depression levels among different subgroups within WAH?





Methods

The study utilizes data from the China Family Panel Studies (CFPS) for the years 2018 and 2020. To estimate the depression levels and their variances across different WAH subgroups, we employed three analytical methods: Ordinary Least Squares, Propensity Score Matching, and Two-Stage Least Squares.





Results

Our findings indicate that all WAH subgroups experience higher levels of depression compared to Workers with Non-Agricultural Hukou (WNAH). Among the WAH subgroups, the depression levels, in ascending order, are observed in Rural-to-Urban Migrant Workers (RUMW), Rural Non-Agricultural Workers (RNAW), Subsistence Farmers, and Agricultural Laborers. Notably, these differences in depression levels may be influenced by the mechanism of cognitive openness.





Conclusion

The study concludes that there are significant disparities in depression levels among WAH subgroups. Understanding these differences is crucial for targeted mental health interventions and for addressing the broader implications of social discrimination and work-related stress among agricultural workers in China.
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1 Introduction

In China, there exists a large group referred to as “nongmin”. In English, terms such as “Farmer”, “Peasants”, and “Peasantry” are commonly used to denote “nongmin”, but these terms are often used interchangeably and fail to fully capture the essence of “nongmin” in the Chinese context. In China, “nongmin” possess not only occupational attributes but also identity attributes. To accurately investigate this group, it’s imperative to delineate its boundaries. Occupation, geographic location, and hukou serve as three effective indicators for this delineation (1), with the hukou system playing a pivotal role in classification. Therefore, this study uses hukou as the primary defining criterion. China’s hukou system, which originated in 1955 (2), differentiates between agricultural and non-agricultural hukou, establishing clear and institutionalized boundaries between rural and urban residents in China involving rights and responsibilities (3). Within this system, workers with agricultural hukou (WAH) are the focus of this research.

Yet, characterizing WAH merely by their agricultural hukou status oversimplifies the reality. The seventh national census by the National Bureau of Statistics of China revealed that while the hukou urbanization rate stood at 45.4% in 2020, the actual urbanization rate of the permanent population was approximately 63.89%. This discrepancy highlights that out of roughly 770 million individuals with agricultural hukou, only 510 million reside in rural locales, with a mere 170 million actively engaged in agriculture. This demonstrates significant differences in living locations and job types within the WAH population, necessitating further segmentation. Based on this reality, this study categorizes the WAH population into four specific subgroups: Subsistence Farmers and Agricultural Laborers, who are engaged in agricultural work and reside in rural areas, with Subsistence Farmers primarily relying on their land for livelihood, and Agricultural Laborers being employed by others; and Rural-to-Urban Migrant Workers (RUMW) and Rural Non-Agricultural Workers (RNAW), differentiated by their urban versus rural residencies.

Despite historically higher depression rates among WAH due to their lower social stature, economic limitations, and scarce medical resources compared to other social classes and occupational groups (4, 5), debates persist regarding WAH’s depression levels (6, 7). This controversy stems from the diversity of living and working environments of WAH in different countries and regions. This study focuses on the situation of WAH in China. Affected by the hukou system, only those with urban hukou in China have access to social welfare benefits including housing, education, medical care, and retirement (3), making WAH a vulnerable group. Notably, RUMW, despite residing in cities, are still deemed temporary urban inhabitants (8) with severely limited support in social welfare, labor rights, and health insurance benefits (9). This vulnerability is not only reflected in the acquisition of social resources but is also widely believed to exist at the psychological health level (10). As for the classification of WAH in this research: first, Subsistence Farmers, primarily found in developing countries and relying on small-scale agricultural production by family units, have been relatively understudied regarding their depression levels. Second, Agricultural Laborers, common in both developed and developing nations, have been more closely examined and are thought to experience elevated depression levels (11). Third, with China’s ongoing economic evolution and the subsequent diversification of the WAH, the mental health of RUMW and RNAW, particularly depression, has garnered increasing scholarly attention. Given that most WAH in non-agricultural roles only returns to rural settings upon aging (12), research on RNAW primarily targets mental health issues among the elderly (13), often linking them to heightened depression rates.

In conclusion, compared to Workers with Non-Agricultural Hukou (WNAH), WAH and their subgroups in China display higher depression rates, forming the empirical groundwork for this study. Building on this premise, the research further delves into the depression disparities among the WAH subgroups and the underlying causes of these potential variances.




2 Theoretical analysis and hypotheses

Ecosystem Mental Health Theory, as an emerging interdisciplinary approach, emphasizes the importance of considering mental health within a broad ecological context (14). This theory posits that an individual’s mental health status is influenced by various levels of their ecosystem, such as individual (15), family (16), society (17), and environment (18), and the interactions between these levels determine the support resources available to the individual and the pressures they face, thereby affecting their mental health condition.

Specifically, the significant differences in depression levels among the various WAH subgroups in China can be analyzed from both individual and environmental perspectives. Engaging in agricultural work often means lower work income (19) and susceptibility to negative impacts from sudden changes in the work environment (especially the natural environment) (20). Therefore, Subsistence Farmers and Agricultural Laborers might exhibit higher depression levels due to being in less favorable ecosystems. Although Subsistence Farmers and Agricultural Laborers face similar environmental challenges, the employed Agricultural Laborers, due to lower work autonomy, are more susceptible to physical and mental harm (21), thereby increasing the risk of depression. For WAH engaged in non-agricultural work, the differences in their depression levels stem from their different environments. Compared to RNAW, RUMW, by moving from rural areas to urban work, improve their employment opportunities and economic status, which may contribute to their well-being (22) and reduce their depression levels. This indicates that the differences in ecosystems in which the various WAH groups reside lead to certain differences in depression levels. Therefore, the following hypothesis is proposed:

Hypothesis 1: There are significant differences in depression levels among Subsistence Farmers, Agricultural Laborers, Rural-to-Urban Migrant Workers, and Rural Non-Agricultural Workers.

Further analysis reveals that the individual differences in work types and environmental differences in living locations exhibited by the four subgroups of WAH not only lead to variations in depression levels, but also indicate significant differences in the social culture, cognitive thought, and values they are exposed to. These differences can further explain the underlying causes of their depression disparities. Accordingly, this study will explore the internal mechanisms behind the depression level differences among the subgroups of WAH from the perspective of cognitive openness. In this study, cognitive openness is defined as the degree to which individuals accept new ideas, new experiences, and uncertainty (23). This concept reflects an individual’s cognitive and emotional responses when facing environmental changes or social and cultural differences (24). Among the subgroups of WAH, cognitive openness may influence their acceptance of traditional cultural values (25), which in turn may impact their mental health and depression levels to some extent. Relative to other societal groups, Chinese WAH typically attain lower educational levels (26) and are profoundly impacted by traditional Chinese cultural norms (27), such as traditional family ethics and the thought repression caused by adverse social culture, which significantly negatively affect their depression levels (28).

According to the Ecosystem Mental Health Theory, socio-cultural and values have a significant impact on an individual’s mental health status (29). Specifically, workers or residents in urban areas are more likely to accept modern education and ideologies, which enables them to have a higher capacity for critical thinking and re-evaluation of traditional cultural values, thereby typically exhibiting higher cognitive openness. These individuals’ higher cognitive openness may allow them to better adapt to changes brought about by modern society, reducing the occurrence of depressive symptoms (30). In contrast, WAH from remote rural areas, due to limited educational opportunities and the deep-rooted influence of traditional culture, generally exhibit lower cognitive openness, making them more susceptible to psychological distress and more difficult to adapt to life pressures (31). Therefore, cognitive openness may affect depression levels by altering an individual’s perception of social culture and traditional values. Based on this, we propose the following hypothesis:

Hypothesis 2: The degree of cognitive openness acts as the underlying mechanism influencing depression level differences among the WAH subgroups.

While prior research has explored the impact of traditional concepts and cognitive perceptions on the depression levels of the WAH, its scope has been confined to specific groups. Therefore, based on data from the China Family Panel Studies, this study not only assesses and compares the depression levels across WAH subgroups but also explores the mechanism of cognitive openness. Specifically, first, the baseline regression analysis confirmed the differences in depression levels among the WAH subgroups. Second, to ensure the robustness of the results, robustness checks were conducted, and propensity score matching (PSM) and instrumental variables methods were employed to address potential endogeneity issues, which verified the stability of the baseline regression results. Finally, a mediation model was used to examine the mediating role of cognitive openness in the depression differences among the WAH subgroups.

Moreover, the potential contributions of this study mainly include: theoretically, first, it verifies the applicability of the Ecosystem Mental Health Theory to the health issues of the Chinese WAH; second, further exploration and enrichment of the research on health issues of the WAH through discussing the differences in depression levels among the WAH subgroups; third, mechanism analysis from the perspective of cognitive openness, providing a new angle for exploring the internal logic behind the depression levels and differences among the WAH subgroups. Practically, it can provide references for public agencies to devise tailored welfare policies for WAH and their subgroups.




3 Data, variables and method



3.1 Data analysis



3.1.1 Data management

The data for this investigation was derived from the China Family Panel Studies (CFPS), conducted by the China Social Science Survey Center at Peking University. This longitudinal study employed a multi-stage, implicit stratification, and population-scale proportional systematic probability sampling methodology. The sampling method began with multi-stage sampling conducted nationwide. In the first stage, several provinces were selected as the primary sampling units. In the second stage, cities and rural areas were drawn from these selected provinces based on population distribution as secondary sampling units. In the third stage, households and individuals were randomly selected within these secondary units as the final sample units. Implicit stratification refers to the process where no explicit groups are defined at each level of sampling; instead, the stratification occurs naturally based on population characteristics and distribution. This means that the sample’s representativeness across the country can effectively reflect the characteristics of groups from different regions and socio-economic backgrounds. The population-scale proportional systematic probability sampling method ensures that subgroups within the sample are appropriately selected based on their proportions in the overall population. Specifically, the survey adjusted the sample according to the proportions of population characteristics such as region, urban/rural areas, age, and gender, thus ensuring the broad representativeness of the final sample.




3.1.2 Data cleaning and filtering

The survey has been conducted since 2010, with a biennial tracking survey. Due to substantial missing values in data before 2016, this study utilizes the latest two years of survey data (2018 and 2020). Considering the applicability of the questions, this study confines its scope to the group that “engaged in work in the past week,” namely, the working labor force. Stata 17 is employed for data statistical analysis. During the data cleaning process, we first removed samples that did not meet the criteria of this study. Subsequently, samples with missing values for key variables were excluded. The specific data filtering process is shown in Figure 1, which clearly illustrates the steps from raw data to the final dataset. Ultimately, the effective sample size for analysis is 10,188.




Figure 1 | Data filtering.







3.2 Variables



3.2.1 Dependent variable

The dependent variable of this study is the level of depression, derived from the question in the CFPS about “the frequency of various feelings or behaviors in the past week”, based on the study by Zhou et al. (32). The CFPS utilized the Center for Epidemiologic Studies Depression Scale (CES-D) to measure symptoms of depression (33), including feelings of being down, difficulty in doing anything, poor sleep quality, feelings of happiness, loneliness, enjoying life, sadness, and the belief that one cannot continue with life. Each question was rated from 1 to 4 (1=never; 2=sometimes, 1-2 days; 3=often, 3-4 days; 4=most of the time, 5-7 days), with the fourth and sixth questions requiring reverse scoring.

In 2012, CFPS had employed the CESD20, consisting of 20 questions. To facilitate a comparison of depression scores across different rounds, CFPS 2018 and 2020 randomly retained 1/5 of the respondents to use CESD20, while the remaining 4/5 used CESD8. Afterward, using percentile equalization, scores from the two sets of questions were made comparable, generating the comparable score, CESD20sc, which is the selected dependent variable for this study. Its value spectrum spans from 20 to 80, with ascending scores reflective of augmented depression intensity.




3.2.2 Independent variables

The independent variables in this study encompass various types of WAH groups. Referring to Yang’s study on Chinese WAH (34), this study defined WAH based on the type of hukou. Additionally, drawing from CFPS on the “current hukou status” and work types, respondents are categorized into two main groups: WAH and WNAH. Moreover, to differentiate the work types within WAH, this study references two CFPS questions: “Is this primary job for self/family or employment by someone else?” and “Is this primary job in agriculture or non-agriculture?”. Furthermore, considering the unique dual hukou system in China (3), referencing the urban-rural classification by the National Bureau of Statistics of China, this study incorporates distinctions based on the residential location of WAH (35). Therefore, this study classifies WAH into four subgroups: Subsistence Farmers, Agricultural Laborers, RUMW, and RNAW.

It is noteworthy that this study is a comparative study among multiple groups. When comparing pairs of different WAH groups, the two sides of the comparison are respectively assigned values of 1 and 0.




3.2.3 Control variables and measurements

Given the research question, control variables were selected to include age, gender, province, marital status, educational level, and political identity as objective individual characteristic variables (35); self-rated health and medical history as health variables; and assessments of popularity, trust in neighbors, life satisfaction, confidence in the future, and perceptions of income and social status as subjective individual variables (36).

Table 1 provides the definitions of independent variables, dependent variables, control variables, and characteristics of the sample data. Concerning the dependent variable, the overall sample displays an average depression level of 32.762, signifying a relatively low level of depression. In terms of the independent variables, WAH constitutes 73.4% of the sample, forming a crucial foundation of Chinese society. Among them, Subsistence Farmers, RUMW, and RNAW constitute a considerable proportion at 10.7%, 26.7%, and 31.5%, respectively, while Agricultural Laborers constitute a smaller proportion at 4.4%. Regarding the control variables, concerning individual objective characteristic variables, the sample’s average age hovers close to 40 years old, maintaining a balanced gender distribution. Geographical distribution, however, is uneven, and a significant majority are married. The average education level of the sample corresponds to junior high school, with less than 2% of the sample being members of the Communist Party of China (CPC). Concerning health variables, the sample’s SRH level is 3.2, indicating a moderate level and 9.4% of the sample reported a history of illness in the past year. Regarding individual subjective characteristics, assessments of personal relationships, trust in neighbors, life satisfaction, and confidence in the future are generally rated at medium-high levels, while evaluations of income status and social status are rated as medium.


Table 1 | Definitions of the variables and the descriptive statistics of the data.






3.2.4 Mediating variable

Based on hukou type, the internal differences among the WAH subgroups, due to variations in job type and living location, placed them in different ecosystems, leading to significant disparities, especially in terms of openness of thought. Therefore, the degree of cognitive openness was chosen as a mediating variable to explore the internal mechanisms behind the differences in depression levels among the WAH subgroups.

Since the CFPS questionnaire does not directly include questions measuring cognitive openness, this study adopted an indirect measurement approach in the selection and definition of variables, constructing an indicator of cognitive openness based on two dimensions: traditional fertility beliefs and traditional gender beliefs. Theoretically, there is a negative correlation between the degree of endorsement of traditional beliefs and cognitive openness (25). Specifically, a higher level of endorsement of traditional beliefs often indicates that an individual is more likely to maintain existing social value systems, which suggests a more closed mindset. In contrast, lower endorsement may reflect a greater acceptance of new ideas and innovations, indicating higher cognitive openness. Therefore, using reverse indicators of traditional belief endorsement to indirectly measure an individual’s cognitive openness is theoretically and methodologically valid.

In practice, this study measures the degree of endorsement of traditional beliefs using the following two questions from the CFPS questionnaire: (1) “The extent to which one agrees with the importance of having children to carry on the family lineage (i.e., the importance of lineage continuation)”; (2) “The extent to which one agrees with the statement ‘A woman’s success is less important than her marriage prospects’.” Responses to these questions range from “strongly disagree” to “strongly agree,” with scores assigned from 1 to 5, from low to high. To reflect cognitive openness, we reverse the scores for both questions, standardize them, and generate a composite index. A higher score on the final index indicates greater cognitive openness.




3.2.5 Instrumental variables

As a comparative study among multiple groups, this research chose instrumental variables based on different comparison groups to address endogeneity issues. Overall, this study uses regional information to choose instrumental variables such as land ownership type (LOT), gross regional production (GRP), per capital gross regional production (PGRP), and residents’ savings deposits (RSD). LOT was derived from the CFPS “which collective land does your family get?”. Based on the type of collective land acquired, we assign a value of 1 to farmland and 0 to other types of land (including forest land, ponds, etc.). The remaining variables are from the regional economic database and regional financial database. These databases are multi-year panel databases, and considering the stability of regional economic development, data from previous years were used to supplement missing values for 2018 and 2020.

The validity of these instrumental variables is primarily reflected in two aspects: On one hand, GRP, PGRP, and RSD, as regional macroeconomic data, to some extent reflect the living standards of the WAH living in that region (37). LOT is a resource that traditional peasants rely on for survival. Thus, these instrumental variables meet the requirement of having a strong correlation with WAH. On the other hand, regional macroeconomic variables and objective factual variables are unlikely to directly influence WAH’s subjective depression levels. Therefore, these instrumental variables theoretically satisfy the requirement of exogeneity.






4 Results



4.1 Typical facts

In China, it is well known that WAH is a relatively disadvantaged position, which may have adverse effects on their mental health, especially in terms of depression levels. Table 2 reports the depression levels of WAH and its subgroups in comparison to WNAH. Models 1-2 show that after controlling for individual objective characteristic variables, health variables, and individual subjective characteristic variables, the coefficient for depression levels is positive, indicating that the overall depression level of WAH is significantly higher than that of WNAH at the 1% level. Based on the conclusions drawn from Models 1-2, the depression levels of the four distinct subgroups were further examined. Models 3-6 demonstrate that, compared to WNAH, the depression level of Subsistence Farmers increased by 1.816 units, Agricultural Laborers by 2.926 units, RUMN by 0.958 units, and RNAW by 1.423 units, all of which are significant at the 1% level.


Table 2 | Baseline regression results for WAH groups.



These results indicate that compared to WNAH, various farmer groups perform worse in terms of depression levels, which is consistent with general understanding and serves as the factual basis for this study.




4.2 Baseline regression

The aforementioned facts have shown that different WAH identities, relative to WNAH, have a negative impact on individual depression levels. However, a pertinent question arises: do the depression levels differ among these four subgroups of WAH? The study embarks on comparing and analyzing the differences in depression levels among these groups.

Table 3 presents the baseline regression results, reporting the differences in depression levels among the four WAH groups after adding a series of control variables. Firstly, Models 7-9 show the depression levels of Subsistence Farmers compared to Agricultural Laborers, RUMW, and RNAW (Subsistence Farmers=1; others=0); the results indicate that the depression level of Subsistence Farmers is lower than that of Agricultural Laborers but higher than that of RUMW, passing the 5% significance test. Compared to RNAW, the depression level of Subsistence Farmers is higher, but not significantly so. Secondly, Models 10-11 represent the depression levels of Agricultural Laborers compared to RUMW and RNAW respectively (Agricultural Laborers=1, others=0); the results show that the depression levels of Agricultural Laborers are significantly higher at the 1% level, by 1.796 and 1.431 units, respectively. Finally, Model 12 reports the regression results of depression levels between RUMW and RNAW (RUMW=1, RNAW=0), showing that the depression level of RUMW is on average 0.41 units lower at the 5% significance level.


Table 3 | Comparison of depression levels among four WAH groups.



Overall, the study finds that RUMW has the lowest level of depression. The difference between RNAW and Subsistence Farmers is not significant, while Agricultural Laborers have the highest level of depression. This implies that for workers with an agricultural hukou, engaging in non-agricultural work or living and working in urban areas has a certain positive effect on the depression levels of WAH.

Lastly, the regression results for the control variables are interpreted. Regarding individual objective characteristics, age, and political identity do not significantly affect an individual’s depression levels. However, male individuals, those residing in the eastern region, married individuals, and those with higher education levels have significantly lower depression levels. In terms of health characteristics, groups with a higher self-rated health level and without a history of major illnesses in the past year have significantly lower depression levels. Regarding individual subjective characteristics, Subsistence Farmers and Agricultural Laborers with a higher self-assessment of their social ties perform better only compared to RUMW, with significantly lower depression levels at the 5% level. Farmers with higher trust in neighbors, higher life satisfaction, and greater confidence in the future have lower depression levels, significant at the 1% level. The impact of income and social status perception on depression levels is not significant for most WAH groups.




4.3 Robustness checks

The research findings indicate significant differences in depression levels among the various subgroups of WAH. To enhance the scientific validity and credibility of the regression results, this study employs two methods for robustness checks. Firstly, the CESD8 is used instead of the CESD20sc as the indicator for measuring depression levels (results shown in Table 4); secondly, the sample is expanded by including the CFPS 2016 sample (results shown in Table 5). The robustness check results, as seen in Tables 4, 5, are fundamentally consistent with the baseline regression results, showing differences in depression levels among various WAH groups.


Table 4 | Change the calculation indicator for depression levels.




Table 5 | Expand samples.






4.4 PSM test

The above research has already demonstrated the differences in depression levels among the four WAH groups, suggesting variations in their levels of depression. Considering the large objective individual differences among these four groups, the study could not entirely rule out self-selection bias issues that may influence their levels of depression. Therefore, building upon the regression analysis of the differences in their depression levels, this study will further employ the PSM method to address potential endogeneity issues.

In operational terms, first, the covariates used in the baseline regression are included. Next, the reliability of the matching results was verified, specifically whether they passed the balance test. Tables 6–11 show the results of the balance test conducted pairwise among the four farmer subgroups, where the majority of the covariates have a bias smaller than 10% after matching, and most differences between the two groups are not significant, indicating that the balance tests are passed. Finally, the net effects of the differences in depression levels among the four WAH groups were estimated using three matching methods: nearest-neighbor matching, local linear regression matching, and radius matching. Table 12 presents the average treatment effects of these three matching methods. The results consistently indicate the following: first, Subsistence Farmers have a significantly lower level of depression compared to Agricultural Laborers and higher than RUMW, with no significant result compared to RNAW. Second, Agricultural Laborers have a significantly higher level of depression compared to both RUMW and RNAW. Third, compared to RNAW, the depression level of RUMW is significantly lower. These estimated results are consistent with the baseline regression results.


Table 6 | Balance test between subsistence farmers and agricultural laborers.




Table 7 | Balance test between subsistence farmers and RUMW.




Table 8 | Balance test between subsistence farmers and RNAW.




Table 9 | Balance test between agricultural laborers and RUMW.




Table 10 | Balance test between agricultural laborers and RNAW.




Table 11 | Balance test between RUMW and RNAW.




Table 12 | Average treatment effects for the treatment group.






4.5 Instrumental variable method

Considering the potential issue of reverse causality in the research, the study attempts to address it using the instrumental variable (IV) approach. Based on the CFPS database used in the aforementioned research, we introduced and merged external databases, adding individual-level micro variables and region-level macro variables, with the merged effective sample size being 6,862. It’s important to note that due to the integration of external databases, the sample size has changed, and the preliminary estimates using OLS do not entirely align with the baseline regression results.

Table 13 reports the two-stage least square (2SLS) estimation results of the instrumental variables for different types of WAH groups. Column (1) presents the baseline regression results. Column (2) shows the first-stage regression results of the instrumental variables along with the F-statistics values, all of which are greater than 10, indicating that the selected instrumental variables are not “weak instruments”; column (3) displays the second-stage regression results using the instrumental variables, revealing the differences in depression levels among different groups of WAH after estimating with instrumental variables. Specifically, Subsistence Farmers have a significantly lower level of depression compared to Agricultural Laborers and higher than RUMW, with the baseline regression and second-stage results consistent. Additionally, for comparisons between Subsistence Farmers and RNAW, RUMW, and RNAW, the baseline regression results and second-stage results are not consistent. This indicates the presence of endogeneity issues when comparing these groups’ depression levels, leading to biased and inconsistent OLS estimates (38). According to the study by Zahid et al. (39), controlling for endogeneity with instrumental variables to obtain asymptotically unbiased results should be the standard. Thus, after controlling for endogeneity, the level of depression in Subsistence Farmers is higher than in RNAW, and the level of depression in RUMW is lower than that of RNAW.

Combining the above results and analyzing the group differences among the four WAH groups, it is evident that there are significant differences in depression levels among the four groups, which differ in terms of work type and place of residence. This confirms Hypothesis 1.

Finally, by examining the absolute values of the coefficients in columns (1) and (3) of Table 13, it is observed that in the second stage of regression, the estimated coefficients for comparisons among different WAH groups are significantly larger than those in the baseline regression. This indicates the presence of potential endogeneity issues in the study of depression level differences among different WAH groups, resulting in an underestimation of the varying impact of different WAH identities on depression levels.


Table 13 | Treatment effect using instrumental variables - 2SLS method.






4.6 Mechanism analysis of depression level differences among four WAH groups

As previously analyzed, there is a considerable difference in depression levels among the different WAH groups. This study will further analyze the mechanisms influencing these differences. Given the differences in work types and living locations among the various WAH groups, which may be reflected at the cognitive level, this research selects the degree of cognitive openness as the mechanism for analysis. The results are shown in Tables 14 and 15. Table 15 reports the results of using the OLS model to estimate the impact of the core explanatory variables on the mediator variable, while Table 15 reports the regression results after including both explanatory and mediator variables. Table 15 indicates that for each WAH group, there is a significant negative correlation between the degree of cognitive openness and their depression levels; that is, the higher the degree of cognitive openness, the lower the depression level.

Combining Tables 14 and 15 reveals that first, Columns 1 in Tables 14 and 15 indicate that the degree of cognitive openness cannot serve as a mechanism for analyzing the difference in depression levels between Subsistence Farmers and Agricultural Laborers. Second, Columns 2 and 3 in Table 14 show that, compared to RUMW, Subsistence Farmers and Agricultural Laborers exhibit lower levels of cognitive openness, thus having higher levels of depression (as shown in Columns 2 and 3 of Table 15). Third, according to the analysis, compared to RNAW, engaging in agricultural work has a negative impact on the cognitive openness level (as shown in Column 4 of Table 14) and depression level (as shown in Column 4 of Table 15) of Agricultural Laborers; however, for RUMW, living in urban areas leads to better performance in terms of cognitive openness (as shown in Column 5 of Table 14) and depression levels (as shown in Column 5 of Table 15). These results validate Hypothesis 2.


Table 14 | Estimation results of explanatory variables on mediating variable (cognitive openness).




Table 15 | Estimation results after incorporating explanatory and mediating variables (cognitive openness).







5 Discussion



5.1 Significant differences exist in the depression levels among WAH

This research provides compelling empirical evidence that in China, compared to WNAH, the four distinct subgroups of WAH display higher levels of depression, aligning with findings from Li (40) and others. Building on this, by classifying farmer groups based on job type and place of residence, it’s discovered that different types of WAH exhibit varying levels of depression due to their positions within distinct ecosystems.

Firstly, significant mental health disparities exist between Subsistence Farmers and Agricultural Laborers, both engaged in agricultural work and living in rural areas. Specifically, Subsistence Farmers, possessing land resources, not only have a stable foundation for production and livelihood (39) but also enjoy greater autonomy in their work and leisure (41). From the perspective of Ecosystem Mental Health Theory at the individual level, Subsistence Farmers compared to Agricultural Laborers have more autonomy and control, which are crucial protective factors for mental health. This autonomy might be a key factor in why Subsistence Farmers have lower levels of depression compared to Agricultural Laborers. In contrast, Agricultural Laborers lack the stability brought about by land ownership and employment status, often facing higher work pressures and lower life satisfaction (42), contributing to their higher depression levels.

Secondly, the depression levels of Subsistence Farmers and Agricultural Laborers engaged in agricultural work are higher than RUMW and RNAW engaged in non-agricultural jobs. Numerous studies have already established that mental health disorders are more prevalent among agricultural communities (43). This is not just because agricultural work is susceptible to climate change and natural disasters (44), but also because the income from agricultural work is significantly lower than that from non-agricultural jobs (45). It’s evident that the adverse conditions in the work environment and income for agricultural work create greater life, work, and psychological stress for Subsistence Farmers and Agricultural Laborers, leading to higher depression levels. These findings reinforce the application of the Ecosystem Mental Health Theory in explaining the state of individual mental health, especially when considering the environmental and economic pressures faced by Agricultural workers.

Lastly, the three categories of rural farmers exhibit higher depression levels compared to urban migrant workers. Considering the environmental aspect of Ecosystem Mental Health Theory, characteristics of rural environments—such as remote locations, limited natural resources, and insufficient infrastructure—directly affect residents’ living and economic conditions. These environmental factors restrict the economic development potential of rural areas, resulting in generally lower incomes for Subsistence Farmers, Agricultural Laborers, and RNAW compared to RNUM. The income disparity not only impacts their quality of life but also increases stress and economic insecurity, which are risk factors for depression (46). Moreover, the lack of mental health professionals in rural areas hinders these three categories of rural farmers from seeking help for mental health issues.

Through the above analysis, it is evident that there are significant differences in depression levels among different subgroups of WAH due to environmental factors such as work type and living location. However, the introduction of control variables further enriches the explanation of these differences. According to the regression analysis results, in terms of individual objective characteristics, age, and political identity do not have a significant impact on an individual’s depression level. This may suggest that the direct association between depression levels and these objective characteristics is weak. This result is consistent with the studies by Zülke et al. (47) and Kim et al. (48). Men, residents in the eastern regions, married individuals, and those with higher education levels exhibit significantly lower depression levels. This reflects the impact of social support and social resources on mental health. For instance, economically developed areas in eastern China have better medical resources, higher education levels, and more comprehensive social support systems, which provide residents with a higher quality of life, better mental health support, and more opportunities to alleviate stress, thereby reducing depression levels (49). Additionally, individuals with higher education levels typically possess stronger coping skills, enabling them to adopt effective strategies to deal with stress, recognize problems, and find solutions (50). Moreover, highly educated individuals often have better economic conditions and social resources, which may reduce the risk of depression caused by financial stress (49). Regarding health characteristics, individuals with better self-rated health and no major illnesses in the past year exhibit significantly lower depression levels. This emphasizes the close connection between physical health and mental health, with good physical health possibly serving as an important protective factor for mental health (51). In terms of individual subjective characteristics, Subsistence Farmers and Agricultural Laborers, who have higher self-ratings of social relationships, show significantly lower depression levels compared to rural-to-urban migrant workers. This may indicate that positive interpersonal relationships and social support play an important role in alleviating depressive symptoms (52). WAH who have higher levels of trust in their neighbors, greater life satisfaction, and more confidence in the future exhibit lower depression levels, and this is statistically significant at the 1% level. These findings highlight the protective role of positive psychological states and social trust in mental health (53). For some WAH subgroups, depression levels are not significantly influenced by income and social status evaluation. This may imply that, for these groups, economic conditions and social status are not the primary determinants of depression. This is also supported by the studies of Bjornesta et al. (54) and Joo and Roh (55).




5.2 The mediating role of cognitive openness

Given the classification of WAH is based on job type and residence location, the differences in depression levels among these subgroups are closely related to these two factors. Thus, in examining the role of cognitive openness in the depression levels among WAH, job type, and residence location are key explanatory and analytical factors. In other words, the differences between agricultural and non-agricultural work, rural and urban settings, or individual and environmental differences, lead to significant distinctions in cognitive openness and depression levels among the WAH group. Firstly, job type significantly affects cognitive openness and depression levels. Agriculture, often tied to the land, binds the farmer subgroups engaged in farming to their fields, subjecting them to traditional views and societal opinions over the long term. This not only renders their thinking more conservative and traditional (44) but also prone to depression and other psychological issues (28). Moreover, influenced by traditional Chinese thoughts, they view mental illness as a shame, tending to hide their emotions and feelings (28), hindering their ability to seek help to reduce depression levels.

Secondly, the place of residence also significantly impacts cognitive openness and depression levels. On one hand, rural areas, due to their closed environment, still harbor strong adverse traditional thoughts. For instance, traditional discrimination in childbirth constitutes a direct and indirect source of psychological stress (56). On the other hand, The vast rural areas of China not only lack mental health resources (57) but also have a general lack of awareness about mental illness among their inhabitants (26). This means that residents in rural areas, while susceptible to psychological stress brought by traditional ideologies, also struggle to access professional and timely treatment, further exacerbating the severity of psychological issues (44). Meanwhile, in urban areas, an open living environment provides residents with advantages in public services and emotional support. They are less affected by adverse traditional thoughts, such as the stigmatization of mental illness, and have better access to medical treatment, thus having relatively lower levels of depression (58).

Finally, after analyzing the differences in job type and residence location, the discussion will further address the differences among WAH. Firstly, for Subsistence Farmers and Agricultural Laborers, their high similarity in job type and residence location means minor differences in cognitive openness, thus a lesser impact on depression levels. Secondly, compared to RUMW, Subsistence Farmers, Agricultural Laborers, and RNAW residing in rural areas exhibit higher levels of depression due to significant disadvantages in job type and residence location. Thirdly, for Agricultural Laborers and RNAW who also live in rural areas, the difference in job type results in higher depression levels for Agricultural Laborers engaged in agricultural work.





6 Conclusions

As an important social stratum in China, the physical and mental health status of WAH has always been a focus of researchers. Building on existing studies, this research, guided by the framework of the Ecosystem Mental Health Theory, primarily explores how individual psychological health statuses are influenced by multilevel factors within their ecosystems, focusing on individual and environmental levels. Moreover, the study utilizes a mixed cross-sectional dataset from 2018 and 2020 from the CFPS to examine workers with a primary job in the last year, employing the OLS model to test the impact of diverse WAH identities on depression levels and the differences among them. The empirical results indicate that (1) The regression analysis for the complete sample demonstrates significantly higher depression levels for the four WAH groups when compared to the WNAH. (2) There are differences in depression levels among the four WAH groups: RUMW have the lowest level of depression, Subsistence Farmers have higher levels of depression than RUMW and RNAW, and Agricultural Laborers have the highest level of depression. (3)Further mediation analysis reveals differences in cognitive openness among the four WAH groups, stemming from differing work types and residential locations, subsequently resulting in varying levels of depression. By analyzing the depression levels among different WAH groups and the pathways therein, this paper elucidates the mediating mechanism of cognitive openness on the depression levels of the WAH group, providing a theoretical foundation for the government to formulate differentiated policies for different types of WAH to enhance their social welfare and thus reduce their levels of depression.

The contributions and significance of this study are reflected in both theoretical and practical aspects. From a theoretical perspective, firstly, the study verifies the health issues of China’s farmer population as the research subject, expanding the application of the ecosystem health theory. Previous research has mainly focused on the mental health of urban populations, while this study applies the theory to the farmer population, specifically examining the impact of social culture on mental health, thereby enriching the application of existing theories in the context of farmers. Secondly, through an in-depth analysis of the differences in depression levels across different subgroups of workers with agricultural hukou (WAH), this study reveals the mediating role of individual differences in cognitive openness on depression, further enriching the theoretical framework of mental health research among farmers. This perspective provides a new cognitive and cultural influence viewpoint, in addition to traditional socio-economic factors and environmental stress, promoting a multidimensional understanding of the mental health of the farmer population. Finally, unlike previous studies that focused on the farmer population as a whole, this research deepens the content of mental health studies among farmers by analyzing the depression level differences among different subgroups of WAH. From a practical perspective, the findings of this study provide important references for public sectors to offer personalized support to different subgroups of WAH and provide a theoretical basis for optimizing and implementing relevant policies.

To reduce the level of depression among WAH and other vulnerable populations, this study proposes the following recommendations: First, compared to WNAH, WAH have higher levels of depression, stemming from the occupational characteristics of farmers who have long been in a disadvantageous position in life and work. Therefore, the government should genuinely safeguard the welfare of WAH in their life and work, not only eliminating the long-standing social prejudice against farmers but also ensuring and increasing their income. Second, compared to RUMW and RANW, Subsistence Farmers and Agricultural Laborers have higher levels of depression because they are more susceptible to harm from environmental changes when engaged in agricultural work. Thus, the government should provide certain protections to Subsistence Farmers and Agricultural laborer groups in the event of natural disasters. Third, compared to the three WAH groups in rural areas, RUMW, living in towns, have lower levels of depression. Therefore, the government should ensure that WAH in rural areas have access to higher levels of medical, educational, and public services, while further advancing the urbanization process. Fourth, the negative impact of WAH identities on individual depression levels mainly operates through a lower degree of cognitive openness. Hence, society needs to break the mental shackles of farmers in rural areas engaged in agricultural work by enhancing their cognitive openness through education and propaganda, thereby reducing their levels of depression.

The main limitations of this study are as follows: (1) The study did not use panel data, making it difficult to analyze the trends and causal relationships of depression levels among various farmer subgroups over time. Expanding the time window and conducting longitudinal research is the direction of effort for the next phase. (2) Although the study employed the two-stage least squares method to estimate the differences in depression levels among WAH groups to reduce estimation bias, it could not completely resolve all endogeneity issues. Future research will consider using other methods for more credible endogeneity treatment. (3) While the study considered cognitive openness as a mediator to analyze differences in depression levels among WAH, other potential mediators were not fully considered. The next phase will conduct a more comprehensive mediation analysis.
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edication school =9, Regular senior high school/vocational high school/
technical school/technical secondary school =12, Junior College
=15, Undergraduate =16, Master =19
CPC yes=1, no=0 10188 016 127 0 1
SRH The value is proportional to the degree of SRH, assigned from 1 10188 3239 1.082 1 5
to5
disease 10188 094 291 0 1
. yes=1, no=0
history
populaity The value is proportional to the degree of popularity, assigned 10188 7.016 1.781 0 10
from 1 to 5
trask The value is proportional to the degree of trust in neighbor, 10188 6.675 2.007 0 10
assigned from 1 to 5
life The value is proportional to the degree of life satisfaction, assigned 10188 3913 933 1 5
satisfaction from1to5
future The value is proportional to the degree of confidence in the future, 10188 4.157 878 1 5
confidence assigned from 1 to 5
income The value is proportional to the degree of income status, assigned 10188 2.847 946 1 5
status from 1 to 5
The value is proportional to the degree of social status, assigned 10188 2933 98 1 5

social status

from 1 to 5





OEBPS/Images/table5.jpg
Agricultural RUNW RNAW RUNW RNAW RNAW

workers depression depression depression depression depression
depression
Subsistence Farmers -0.806** 0366** 0.076
(0.305) (0.178) (0.176)
Agricultural Laborers 1464 1.073*%
(0.277) (0.276)
RUNW 0273
(0.122)
age -0.000 0.002 -0.001 -0.006 0.010 -0.008
(0.009) (0.007) (0.007) (0.008) (0.009) (0.006)
gender -1.282% -0.884 -0.738*% -0.638"* -0.440% 0476
(0.236) (0.144) (0.152) (0.164) (0.177) (0.126)
province 1 -0.668* -0.848* -0.956" -0.999%* -L121%* 1040
(0.269) (0.147) (0.159) (0.158) (0.173) (0.123)
‘marriage 2.246"* 1244 -1344%% -0.900%* -1.033%% 0.810%%
(0.375) (0.194) (0.203) (0.217) (0.232) (0.164)
education -0.105%* -0.069* -0.082+% -0.041% -0.066"* 0,037+
(0.018) (0.014) (0.014) (0.018) (0.017) (0.014)
CPC -0.539 -0.381 -0.236 -0.761* -0.590 0322
(0.622) (0.400) (0.429) (0.457) (0.505) (0.362)
SRH -1.440%* -1.208" -1.439%% -1145%* -1.366** -1265%*
(0.110) (0.074) (0.074) (0.088) (0.088) (0.066)
disease history 1.797%% 1.739%* 1.550%+* 1.106%** 0.738** 1.079**
(0.364) (0.263) (0.272) (0.324) (0.342) (0.253)
popularity 0.118* 0,096 0.111%* 0.081* 0.105* 0,091
(0.018) (0.011) (0.012) (0.013) (0.014) (0.010)
trust 0.377% 0.376** 0331 0347 0.283*% 03200
(0.055) (0.037) (0.037) (0.043) (0.043) (0.032)
life satisfaction -1.351% 1432+ -1.246" 15634 -1.282%++ -1.403**
(0.140) (0.092) 1 (0.094) (0.109) (0.114) (0.083)
future confidence -0.862%* -0.934*%* -0.810%%* -1.000** -0.805%* -0.900%**
(0.142) (0.097) (0.099) (0.116) (0.120) (0.089)
income status 0.083 0.004 -0.102 0.018 0.128 0.110
(0.136) (0.096) (0.094) (0.111) (0.107) (0.083)
social status 0.195 -0.042 0.068 -0.136 0.018 -0.100
I (0.131) (0.094) (0.091) (0.110) (0.105) (0.082)
_cons 52.604%% 50.943%%* 50.456** 50.921%* 50.078%* 50.492%**
(0.894) (0.561) (0.559) (0.667) (0.660) (0.502)
F-value 6134 123.82 113.45 89.02 77.89 141.87
Prob > F 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
N 4258 9624 9256 7046 6678 12044
2 0201 0.197 0.185 0.188 0.169 0.179

Robust standard errors are reported in parentheses; *, **, *** denote significance at the 10%, 5%, 1% levels, respectively.
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(0] ) (3) (4) (5

depression depression depression depression depression

Subsistence Farmers =1.167*%
(0.455)
Subsistence Farmers & Agricultural Laborers
Cognitive Openness -0.564%%
(0.160)
Subsistence Farmers 0347
(0.305)
Subsistence Farmers & RUMW
Cognitive Openness 0491
(0.090)
Agricultural Laborers 1746
(0.404)
Agricultural Laborers & RUMW
Cognitive Openness <0.533+*+
(0.095)
Agricultural Laborers 1.337*%*
(0.396)
Agricultural Laborers & RNAW
Cognitive Openness -0.610***
(0.090)
RUMW -0.401**
(0.191)
RUMW & RNAW
Cognitive Openness -0.539*
(0.069)
_cons 55.494%*% 53.3954%* 53.251%* 532824 53.4244
(1.708) (1.077) (1.168) (1.057) (0.855)
F-value 22.68 42.76 38.89 39.50 59.35
Prob > F 0.0000 0.0000 0.0000 0.0000 0.0000
N 1268 3082 2572 2968 4782
r2 0.219 0.206 0.211 0.198 0.197

Robust standard errors are reported in parentheses; **, *** denote significance at the 5%, 1% levels, respectively.





