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Objectives: As a specific group with high health inequality, it is crucial to improve the health status and health inequalities of rural-to-urban migrant workers. This study aimed to evaluate the health inequality of migrant and urban workers in China and decompose it.

Methods: A cross-sectional study was carried out, using a standardized questionnaire to obtain basic information, self-rated health to evaluate health status, concentration index to measure health inequalities, and WDW decomposition to analyze the causes of health inequalities.

Results: The concentration index of health for migrants was 0.021 and 0.009 for urban workers. The main factors contributing to health inequality among rural-to-urban migrant workers included income, exercise, and age. In contrast, the main factors of health inequality among urban workers included income, the number of chronic diseases, social support, and education.

Conclusion: There were health inequalities in both rural-to-urban migrant and urban workers. The government and relevant authorities should formulate timely policies and take targeted measures to reduce income disparities among workers, thereby improving health inequality.
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Introduction

According to the National Bureau of Statistics (1), China's population mortality rate has decreased from 7.13‰ in 2013 to 7.07‰ in 2020. The average population life expectancy has extended from 67.9 years in 1982 to 76.7 years in 2018 and is expected to reach 79.0 years in 2030 (2). In recent years, with the rapid socioeconomic development and the popularization and promotion of health policies, the mortality rate of the Chinese population has been decreasing, the average life expectancy has been gradually extended, and the health status has been gradually improved (3). However, at the same time, health inequalities between urban and rural residents have become increasingly prominent, and the improvement of the average health level cannot conceal the fact that health inequalities exist. As a social problem that needs to be solved and improved urgently (3–5), health inequalities have attracted the widespread attention of more and more scholars around the world. According to the goals related to the 2030 Agenda for Sustainable Development, reducing social inequalities and health inequalities and ensuring that everyone can have a healthy life is one of the current tasks (6). Confronting health inequalities and reducing them through timely and effective measures is a result of social development, which will have a positive impact on society (7). Based on those pioneering work, most scholars mainly focus on two aspects of health inequality: One is to use the Gini coefficient and the concentration index (CI) to measure and compare (8). Health inequalities are not simply differences in the distribution of health among populations, but differences in the health of populations with additional socioeconomic factors, such as income and education (9). The second is tantamount to investigate the impact of socioeconomic factors such as income, education, and occupation on health outcomes based on the regression model (10). Wagstaff et al. (11) believed that the measurement method of health inequality must be in a position to reflect the economic characteristics of health inequality and be sensitive to socio-economic changes. The concentration index method can measure the health differences caused by different levels of social and economic development, so the concentration index method is favored by most scholars.

Studies have shown that the most intuitive manifestation of the health inequality problem lies in the disparity of health outputs among different populations (12). Many scholars studied health inequalities across regions and populations (12–14). Fan et al. (7) found that 2.4% of health disparities among the older adult population are caused by the uneven development of health levels across provinces, and the main reason for health inequalities across provinces was the uneven access to economic, medical, and educational resources, while at the same time, annual income inequality exacerbated health disparities among the older adult, and those living in less developed regions were more vulnerable to urban vs. rural related health inequalities. Silva-Peñaherrera et al. and Pascual et al. (15, 16) both concluded that there were broad health inequalities among populations in different regions.

Studies have shown that rural-to-urban migrant workers were a specific group with significant health inequalities (17). Compared with other populations, the low standard of living, unstable and hard work, isolation and discrimination due to cultural differences, and weak social support can lead to a series of mental health problems such as depression and suicide among rural-to-urban migrant workers, which seriously endangered their health (9, 18–20). Current domestic and international research on rural-to-urban migrant workers focused on the older migrant worker population. Ma et al. (21) studied health inequalities among urban-urban and rural-urban mobile older adults in China and found that social capital and social integration played an important role in the health of older migrants. Li et al. (3), compared the health disparities between urban and rural older migrant workers and used Fairlie's decomposition analysis to identify the factors influencing health inequalities. However, the aforementioned studies only involved health inequalities of older rural-to-urban migrant workers and urban migrant workers, not all age groups of migrant workers, and were not generalizable. Therefore, this study focused on a group of Chinese rural-to-urban migrant workers and compared them with urban workers to compare the extent of health inequality and to decompose the health inequality. This study may expand the literature on studies related to Chinese rural-to-urban migrant workers. More importantly, it will also provide a reference for the government to develop relevant health policies that can significantly improve the health of rural-to-urban migrant workers and ameliorate health inequalities.



Methods


Study design and sampling

Based on differences in economic development and geographical location, China is divided into eastern, central, western and northeastern regions (22). Compared to other regions, the eastern region of China is economically developed (23). Rural-to-urban migrant workers from other regions have flocked to cities in the eastern region to work in order to improve their quality of life and provide better educational environments for their children. Due to China's registered residence policy, the benefits of homestead brought by rural household registration make rural-to-urban migrant workers choose to keep rural household registration to work in cities (24). In addition, industrial enterprises require more workers with medium to low skills, and rural-to-urban migrant workers precisely meet their needs, which further accelerates the career upgrading of urban workers with medium to low skills and reduces the number of urban workers (25). Considering the accessibility of the study participants, cities in the eastern region of China were finally selected as survey sites to obtain specific information on the study population. A cross-sectional survey was conducted in the eastern region of China from August 2019 to January 2020 using a multi-stage stratified sampling method. First, Jiangsu, Zhejiang, Fujian, Guangdong, and Shanghai were randomly selected from 10 eastern provinces and cities. In addition to Shanghai, we also randomly selected Suzhou, Wenzhou, Xiamen and Shenzhen from four other provinces and cities. Next, two districts and 10 communities and corresponding neighborhood committees were selected based on the population size of each of the five cities. Uniformly trained surveyors explained the purpose, method, meaning and precautions for completing the survey to the study participants using a standardized instructional language. After obtaining their consent, the surveyor distributed the questionnaire to them on site and they filled it out by themselves; for those who cannot fill out the questionnaire by themselves, the surveyors filled it out on their behalf according to their answers. Rural-to-urban migrant workers were defined as those with rural household registration who worked in non-agricultural industries in cities for 6 months or more (22), while urban workers were defined as a group with urban household registration who worked in cities. Participants who met the following criteria would be invited to participate in this survey and study: (i) age≥18 years old; (ii) ability to read, write, and communicate in Chinese, and no cognitive impairment. Participants with serious medical conditions and those aged >90 years were excluded.

Initially 2,635 people were invited and completed the questionnaire. After eliminating 88 people with invalid age, 107 people with illogicality, and 382 people with missing data, a total of 2,058 people were included, including 1,535 rural-to-urban migrant workers (74.59%) and 523 urban workers (25.41%), as shown in Figure 1.


[image: Figure 1]
FIGURE 1
 A flow chart for study population selection.




Measures

Data were collected from participants using a self-designed standardized questionnaire, including information on six groups of independent variables and health status.



Independent variables

After reviewing the literature, we found that the results of health inequality should be borne by individuals, but are inseparable from other social subjects, such as families, communities and governments (26–28). Therefore, on the basis of previous studies, from the four aspects of demographic characteristics, social security, family support and health behavior, the independent variables are divided into the following six groups of variables. (1) Socioeconomic factors: As an essential category of health inequality, socioeconomic factors were mainly divided into income [per capita household income (/10,000 CNY)] and education (elementary school, middle school, high school, and high school above). (2) Demographic characteristics: Demographic characteristics included gender (male, female) and age. (3) Living habits: Living habits included weekly exercise (yes, no), smoking duration (never smoking, <1, 1–5, 5–10, and more than 10 years), number of weekly alcohol consumption (never drinking, once, twice, three times, four times, five times, or more) and sleep habits (early to bed and early to wake up, early to bed and late to wake up, late to bed and early to wake up, late to bed and late to wake up). (4) Family factors: Family factors included marital status (never married, married, widowed, divorced, or separated) and pension style (provided by children, savings, government, business pension, and others). (5) Number of chronic diseases: The number of chronic diseases included 0, 1, 2, 3, and 4 or more. (6) Social support: Social support is a score on the Social Support Rating Scale (SSRS). The total score of SSRS ranged from 12 to 66. The higher the score, the better the social support status of the individual, which can be classified as poor social support (score ≤ 22), moderate (score 23–44), and adequate social support (score 45–66) (29, 30). Quantitative variables were directly represented by numerical values. Assign values to categorical variables. In this study, 361 cases were lost variables. The lost samples of pension variables were classified as others and assigned a value of 5. Other variables were largely influenced by individual differences of research objects and were mostly classified variables, so it was unreasonable to fill in missing values through interpolation and fitting methods. Besides, the sample size of this study was large, so direct removal had little impact on research results.



Health status definition

Since self-rated health is a comprehensive indicator that adequately reflects the health status of an individual and can effectively predict the objective health status of an individual, such as mortality and functional loss (31). Self-rated health was chosen as an indicator to evaluate the level of health in this study. Very good, good, average, poor, and very poor were set as 1, 2, 3, 4, and 5, respectively. Therefore, following the method of Wagstaff et al. (32), this research used the ordered probit model to assign values to self-rated health variables, adjusting them to continuous variables, and converting them to values in the range of [0,1]. The result of the conversion was denoted as SAH.



Health inequality

The concentration index (CI) and the concentration curve have been widely accepted as a measure of health inequality (33). The CI is closely related to health distribution. When health is evenly distributed among people of different socioeconomic classes, i.e., there is no health inequality, then the CI is 0 and the concentration curve coincides with the diagonal. When the CI is negative, the concentration curve is above the diagonal, it indicates that health is concentrated in the low-income class, i.e., the poor have more health advantages, and there is pro-poor health inequality. When the CI is positive, the concentration curve is below the diagonal, it indicates that the health advantage is concentrated in the high-income class, the health advantage of the rich is more obvious, and there is pro-rich health inequality. The larger the absolute value of the CI, the more serious the health inequality is. The CI is calculated by Equation (1):

[image: image]

i stands for an individual; h is for individual health; H is the average state of health of the sample; R represents the rank of the scores of individuals in the sample, ranked from lowest to highest in income.

Gini coefficient is a commonly used index used internationally to measure the income gap of residents in a country or region. It was first proposed by Corrado Gini, an Italian statistician and sociologist. The maximum Gini coefficient is “1” and the minimum is “0.” The closer the Gini coefficient is to zero, the more equal the distribution of income becomes. The Gini coefficient is too large, indicating that the income gap is still too large, the gap between the rich and the poor is large, and has not yet reached the ideal average level.

Lorenz curve is used to compare and analysis of a country in different age or wealth inequality of different countries at the same time. Using the Lorentz curve, you can visually see the status of income distribution equality or inequality in a country. The degree of curvature of the Lorentz curve is important. Generally speaking, it reflects the degree of inequality in the distribution of income. The greater the curvature, the more unequal the income distribution.



Decomposition of health inequality

In order to further analyze the causes of health inequality, Wagstaff et al. (11) proposed to divide the CI into components of multiple factors, namely WDW decomposition. The main idea of this decomposition is to separate the factors that cause health inequality by combining the influencing factors of health level. Further, among the many factors that affect health level, which factors contribute more to health inequality? The specific implementation steps included initially analyzed the influencing factors of health level by establishing the demand function of health and estimating the marginal influence coefficient of each factor on the health level:

[image: image]

It is assumed here that the corresponding marginal coefficients for each sample are consistent, so it can be inferred that the health differences between individuals are caused by various influencing factors. Substitute Equation (2) into Equation (1):

[image: image]

Where, βk is the marginal coefficient of the first k factor on health, xk is the mean value of the first k factor, Ck is the CI of the first k factor, and [image: image] is the standardized residual CI. As can be seen the Equation (3), CI can be decomposed into two parts, the part is about the explanation variable CI weighting and, after the weight, [image: image] for elastic health level of xk, that is Flexibilityk, the other part is residual CI and the ratio of average health level, if the health demand function to establish reasonable, residual CI of approximation is 0, had little impact on health inequalities. |Ck×Flexibilityk| is the contribution value, and the proportion of contribution value to total contribution value is the contribution rate.



Data analysis

Data were independently entered twice and validated using Epidata software ver.3.1. The Stata MP.14 and SPSS were used for the data analysis. Descriptive statistical analysis was used to show general information about the participants. According to the formula of the CI, calculated the CI of SAH and the independent variables above. According to the formula of the decomposition of the CI, decomposed the affected factors of SAH. P < 0.05 means the difference was statistically significant. Multivariate logistic analysis was used to analyze 12 factors affecting health status. According to the logistic analysis results, backward regression method was used to screen the variables. P < 0.10 indicated that the difference was statistically significant.




Results


Baseline characteristics

There was a surplus of males over females in both rural-to-urban migrant and urban workers. Among the rural-to-urban migrant workers who participated in the survey, the proportion of those who were married was 67.5%, compared to 43.4% among urban workers. In terms of education level, the proportion of rural-to-urban migrant workers with a high school education or above was 52.1%, lower than the 66.3% of urban workers. In addition, rural-to-urban migrant workers were more likely to have never smoked compared to urban workers (61.4 vs. 49.1%). Regarding health status, 72.7% of rural-to-urban migrant workers self-rated their health as “very good” or “good,” similar to urban workers (73.3%). More information on other characteristics of the rural-to-urban migrant and urban worker participants can be found in Table 1.


TABLE 1 Sociodemographic characteristics of the study participants.
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The concentration index analysis

The CI of both health and factors affecting health were calculated by using the concentration index formula in STATA. The CI of health was 0.021 for rural-to-urban migrant workers and 0.005 for urban workers. Figure 2 showed the concentration curve of the two. The Gini coefficient of health was 0.4045 for rural-to-urban migrant workers and 0.3760 for urban workers. Figure 3 showed the Lorenz curve of the two.


[image: Figure 2]
FIGURE 2
 Concentration curve.
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FIGURE 3
 Lorenz curve.


Both CIs were >0, the concentration curves were all below the diagonal, which means that both had pro-rich health inequality. The concentration curve of rural-to-urban migrant workers is farther away from the diagonal than that of urban workers, which means that the health inequality of rural-to-urban migrant workers was higher than that of urban workers, and the problem of uneven health distribution was more prominent. The CI of gender was positive for both rural-to-urban migrant and urban workers. The CI of education among rural-to-urban migrant workers was all positive, while among urban workers, all of them were positive, except for middle school, where the CI was negative. In addition, the CI for age, exercise, smoking duration, alcohol consumption, and sleep habits of rural-to-urban migrant workers were positive. The CI for other factors affecting health for rural-to-urban migrant and urban workers was shown in Table 2.


TABLE 2 The concentration index analysis of both health and factors affecting health.
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Decomposition analysis

The results of the decomposition of CI were presented in Table 3. The most important factor causing health inequality among rural-to-urban migrant and urban workers was income, and the contribution of income to health inequality was greater among rural-to-urban migrant workers compared to urban workers (52.24 vs. 32.77%). Exercise (12.98%) and age (10.96%) explained most of the remaining health inequalities among rural-to-urban migrant workers. In contrast, the remaining health inequalities among urban workers were mainly mediated by the number of chronic diseases (14.79%), social support (14.20%), and education (10.57%). The results of multivariate logistic regression analysis were shown in Table 4.


TABLE 3 Decomposition of health inequality of rural-to-urban migrant and urban workers.

[image: Table 3]


TABLE 4 Multivariate logistic regression analysis.
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Discussion

At present, there are few studies on the health inequality of rural-to-urban migrant workers and urban workers in China (34, 35). This study investigated and compared the health inequalities of rural-to-urban migrant workers and urban workers from the same community or workplace. The results show that both rural-to-urban migrant workers and urban workers have health inequalities that are beneficial to the rich. Moreover, compared with the health inequality of urban workers, the health inequality of rural-to-urban migrant workers is more serious. This is consistent with the results of Shao et al.'s study, which shows that there is a serious health inequality among Chinese rural-to-urban migrant workers (8).

The concentration index analysis shows that both urban workers and rural-to-urban migrant workers have health inequalities that are beneficial to the rich, and the health inequality of rural-to-urban migrant workers is higher than that of urban workers. This study found that the highly educated were concentrated in the higher-income groups. As migration in China was mainly from rural-to-urban environments, most rural-to-urban migrant and urban workers will work in jobs with low education and low wages, such as the construction industry or the service sector (8, 36). Those with high levels of education were more likely to work in brain-related jobs, which would be more financially rewarding. At the same time, there are gender-related income differences between rural-to-urban migrant and urban workers, with males being more concentrated in higher income groups compared to females, which was consistent with previous research (8, 37). The studies revealed that female workers, especially rural-to-urban migrant workers, were more likely to be disadvantaged. We found an interesting phenomenon that when the number of chronic disease cases is 2–3, urban workers have more serious health inequalities than rural-to-urban migrant workers, which is beneficial to the rich. This is contrary to the research results of Li and Tang (38). The reason for this result may be due to the weak health awareness of rural-to-urban migrant workers, they believe that physical examination will increase their unnecessary costs, so only when the body has obvious symptoms, they will go to the hospital. This leads to a low self-report rate of chronic diseases among rural-to-urban migrant workers (39). Secondly, the treatment of chronic diseases requires long-term and sustained economic expenditure, which gives urban workers with higher economic levels more opportunities to obtain treatment (40). This means that we should not only intervene in the health inequality of rural-to-urban migrant workers from the perspective of income, but also pay attention to the accessibility of basic public services for rural-to-urban migrant workers and whether they can obtain basic medical resources. In addition, we also found that when the SSRS score is 45–66, urban workers have more serious health inequalities than rural-to-urban migrant workers. This is contrary to the results of a previous study (28). The explanation of the possibility is that rural-to-urban migrant workers rely more on relatives and friends than money to obtain medical resource information in a strange urban environment. Urban workers with low economic level have less access to social support, so their health inequality is more serious.

There was currently a lot of research looking at the impact of income on health inequality (3, 5, 12). However, compared with Li et al. (3) who divided the income level of rural-to-urban migrant workers into four levels, this study adopted the specific amount of income for quantitative analysis, so as to more objectively and accurately reflect the impact of income on health inequality. The results of the decomposition of health inequalities suggested that income was the most important factor contributing to health inequalities among rural-to-urban migrant workers and urban workers, which was consistent with other studies (8, 41, 42). Because income determines the living environment, nutritional conditions, and health resources available to both rural-to-urban migrant workers and urban workers, income disparities can lead to significant health inequalities. Since both the CI of health and the flexibility were positive, an increase in income can contribute significantly to better health, but the resulting income disparity can lead to increasing health disparities among individuals. To reduce income disparity as a sensible option to reduce health inequality, relevant authorities should continuously optimize the income distribution system for workers, especially rural-to-urban migrant workers, and increase the regulation of income distribution, so as to reduce income disparity and alleviate health inequality (8, 43). In addition, exercise (12.98%), age (10.96%), and the number of chronic diseases (6.93%) were important sources of health inequality for rural-to-urban migrant workers. Stalsberg et al.'s study found that the only consistent relationship between social economic status (SES) and self-reported physical activity is physical activity in recreational or leisure time (44). The results of a study also support this view, which shows that differences in sports infrastructure and public resources available to different income groups can also cause unfair health levels (45). It is crucial for social organizations and governments to strengthen the construction of basic sports equipment and improve the physical activity of rural-to-urban migrant workers. According to the survey, 49.5% of rural older adults live in low-income families (46). With the increase of age, the source of medical expenditure of low-income rural-to-urban migrant workers is more children, so the medical resources obtained by low-income rural-to-urban migrant workers are more limited than those of high-income rural-to-urban migrant workers. In addition, the social population aging model has gradually shifted to the disease model, which is mainly reflected in chronic diseases and disabilities and more complex health conditions. The treatment of chronic diseases requires long-term medical expenditure, which is also known as “wealthy diseases” (47). Su et al.'s research results show that higher income groups have better health services, which is the same as our research results (48). This supports the active call for interventions to reduce the health costs of urbanization of rural-to-urban migrant workers. However, the number of chronic diseases (14.79%), and social support (14.20%) contributed to the majority of health inequalities among urban workers. The reasons for this result may be the following aspects. Firstly, because the treatment of chronic diseases requires long-term use of drugs, some diseases may affect the work of urban workers and thus reduce economic income. Compared with urban workers with lower economic level, wealthy urban workers have stronger ability to resist disease risk and can obtain more medical resources due to their higher income and deposits (40). Therefore, it cannot be ignored to promote health equity by strengthening public health and health knowledge education, carrying out health lectures, and improving the medical insurance system. Secondly, a study shows that the individual's health level is related to the quantity and quality of social support, and social support can directly affect the individual's physical and mental health (49). Urban workers with higher social support tend to have higher income levels than urban workers with lower income levels, and provide financial help in a timely manner when their relatives have health problems. Thirdly, studies have shown that people with lower levels of education generally earn lower wages by engaging in simple repetitive labor work. Their working environment is poor, and there are more unhealthy factors. Due to the lack of awareness of health care, they cannot release the pressure of long-term work through physical activity, which further damages their health (50). Therefore, community hospitals can improve the accessibility of health education and formulate education content suitable for urban workers with low education level, so as to reduce the health inequality caused by education.

The present study has the following limitations. First, this study was a cross-sectional study, but individual health levels are a dynamic process, so a longitudinal study design seems to provide a better understanding of trends in individual health status over time, and thus a more comprehensive understanding of the factors affecting workers' health inequalities. Second, the data in this study were collected from five coastal cities with a concentration of Chinese workers, which may reflect the health inequalities of workers in the eastern coastal region, but is not representative of other regions. Additionally, although we try to select participants as randomly as possible during the sampling phase, it was still difficult to ensure that there was no potential bias. Finally, this study used self-reported health, which may bias the findings to some extent. Researchers can broaden their thinking through this study and conduct a comprehensive and systematic study from the 8 aspects of the SF-8 (Short Form Health Survey) scale. Researchers can also use an objective and accurate evaluation method to explore the health inequality of rural-to-urban migrant workers.

The results of this study indicated that significant health inequalities were found among both rural-to-urban migrant and urban workers. In addition, income, exercise, age, and the number of chronic diseases were important sources of health inequality among rural-to-urban migrant workers; while income, the number of chronic diseases, and social support contributed most of the health inequality among urban workers. The government and relevant authorities should formulate timely policies and adopt targeted measures to improve health inequalities.
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