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Objectives: To verify the healthy immigration effect on self-rated health (SRH) among Chinese internal migrants, identify the determinants of SRH, and provide recommendations for the Chinese government to formulate effective intervention strategies to improve population governance and health management in megacities.

Methods: A sample comprising 1,147 white-and blue-collar migrant workers was randomly selected through an online survey conducted in Shanghai from August to December 2021. Multivariate logistic regression models were used to verify the healthy immigration effect as well as determinants of the effect among internal migrants in Shanghai.

Results: Among 1,024 eligible internal migrants, 864 (84.4%) were aged between 18 and 59 years, 545 (53.2%) were men, and 818 (79.9%) were married. When confounders in the logistic regression models were adjusted, the odds ratio of SRH for internal migrants who had lived in Shanghai for 5–10 years was 2.418 (p < 0.001), whereas the odds ratio for those who had lived there for ≥10 years was not statistically significant. Additionally, marital status, a postgraduate or higher degree, income level, number of physical examinations in the past 12 months, and the number of critical diseases they were suffering from, were significant contributing factors for favorable SRH among the internal migrants. Furthermore, a cross-sectional analysis revealed that SRH demonstrated a healthy immigration effect among blue-collar internal migrants from the manufacturing industry but not among white-collar internal migrants.

Conclusion: A healthy immigration effect was observed among internal migrants in Shanghai. The migrant population that had lived in Shanghai for 5–10 years had more health advantages than the locals, whereas those who had lived there for ≥10 years did not. The Chinese government should understand this effect and enact measures accordingly, such as implementing physical examinations, improving acculturation, addressing individual characteristics, and improving socioeconomic conditions to improve the physical and mental health of internal migrants. Enacting such changes could facilitate the integration of migrants into the local culture of megacities.
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1. Introduction

With the developing economy and accelerating urbanization, China’s aging population is increasing rapidly. For example, according to statistics from the seventh national population census in 2021, the proportion of Shanghai’s population over the age of 60 years was 23.38%, and that over the age of 65 years was 16.28%. Therefore, Chinese cities, especially megacities, urgently require internal migrants to alleviate the so-called brain drain. Because of this need, the migrant population in megacities has gradually increased in recent years. In 2018, approximately 355 million internal migrants were recorded in the four first-tier megacities of Beijing, Shanghai, Guangzhou, and Shenzhen (1). In Shanghai alone, approximately 9.7 million migrants were recorded, accounting for 40.13% of all permanent residents.

Shanghai, the biggest megacity in China, has set a target to become a global technological innovation center. To counter population aging and brain drain, the city needs to attract more internal migrants, especially high-tech talent, to increase the human capital. Because internal migrants contribute to urban development, they must be integrated into the city both economically and culturally. According to the healthy immigrant effect (HIE) theory, also known as the epidemiological paradox, migrants tend to have more health advantages than locals. Jasso et al. (2) evaluated data from the United States and determined that migrants, especially those who have resided in the country for <10 years, have evident health advantages compared with native residents. In addition, McDonald and Kennedy (3) analyzed Canadian immigration data and determined that even after controlling for countries of origin, the migrants exhibited better physical health compared with locals. However, institutional barriers, such as the inability to share basic public services with locals, poor access to medical care and medical insurance, and a lack of self-health awareness, can increase health risks among internal migrants in megacities. Certain infectious diseases, chronic diseases, and mental health conditions are more prevalent among internal migrants (4–7). Furthermore, the migratory patterns of internal migrants affect the health of other groups (8), which in turn affects governance, regional development, societal stability, and economic equality, especially in Chinese megacities.

Therefore, with respect to the Chinese population flow, verifying the presence of the HIE is essential. Related studies have focused primarily on HIE among international migrants between countries (9–12). Moreover, there have been some studies on the health effects of internal migration. For example, Wen et al. (13) explored the neighborhood effects on self-rated health (SRH), chronic conditions, and psychological well-being of internal migrants and urban natives in Shanghai. Chen (8) examined the potential associations between migration path and health outcomes among internal migrants in Beijing. However, to the best of our knowledge, research focused on the identification of HIE by examining the association between years of residency and health outcomes among highly educated and skilled internal migrants in the megacities of China, has never been reported. Thus, to fill the research gap, we analyzed data from Shanghai to verify the HIE of internal migration in China, investigated the different trajectories of residency time on migrants’ SRH, and identified the determinants of migrants’ SRH. The results could provide a reference for the local government to explore creative health-management policies, and improve the quality of social governance in other Chinese cities as well as in other countries in cases of shared similarities.



2. Materials and methods


2.1. Participants and study design

A sample comprising 1,147 white-and blue-collar migrant workers was randomly selected from manufacturing enterprises in Shanghai through a questionnaire posted on the online survey platform “Star,” between August and December 2021. Considering the disadvantages of online surveys (such as sampling issues, access to a unique population, and selection bias in selecting the study samples) we practiced the following four methods to ensure unbiased representation of the research population and quality of the data:

Method 1: The questionnaire set the first filling threshold and the single IP restriction response method. For example, participants were asked whether they were internal migrants or not and whether they had lived in Shanghai for >6 months. Participants replying in the negative would finish the survey, and would be excluded from the study.

Method 2: A respondent-driven sampling technique was applied to collect data. Respondent-driven sampling combines the snowball sampling method with the method of assigning weights to samples. This type of sampling incentivizes respondents (also called “seeds”) to recommend a specific number of peer groups, thereby reducing sampling bias through multiple recommendations of seeds.

Method 3: To encourage participants to actively fill in the questionnaire, electronic WeChat red envelopes (a form of cash bonus) were issued immediately after survey completion, to improve the response rate and control the data quality simultaneously.

Method 4: As the data collection progressed, a dynamic monitoring method was adopted to consistently identify groups that did not meet the conditions, or those whose proportion was too high even though they did meet the conditions, so that the questionnaire distribution channels could be adjusted timely and accordingly.

The online questionnaire consisted of 47 questions that were required to be answered using a single IP address. Respondents were excluded if (i) they were under the age of 18 years, (ii) completed the survey in <200 s, (iii) provided duplicate answers or followed similar answer patterns, (iv) missed 5% or more values, or (v) provided answers with logical errors.

Due to the possibility of information leaks, the respondents’ real names, contact details, and other private information was not sought. The questionnaire for this study was based on a literature review and contained variables such as (i) demographic and socioeconomic characteristics (for example, age, sex, marital status, occupation, insurance cover, income, number of years of residence, and place of birth); (ii) use of health-care options (that is, frequency of physical examinations and physician visits); and (iii) health-related profile, including health status (for example, self-rated physical, mental, and social health status), and numbers of chronic diseases (disease І) or critical diseases (disease II) they are currently suffering from.

This study was conducted in compliance with the Shanghai University of Medicine and Health Sciences Institutional Review Board for the Protection of Human Subjects (No. 2019-gskyb-02-372,424,198,012,222,511; March 5, 2019). All participants provided written informed consent.



2.2. Measures

Based on expert consultations and data derived from previous literature (14–16), the duration of residence was divided into the following four stages: 6 months–1 year, 1–5 years, 5–10 years, and > 10 years.

Health-care use was measured based on the frequency of physical examinations and physician visits in the past 12 months, and the preferred health-care institution. Frequencies were answered using a 4-point Likert scale (1 = none, 2 = once, 3 = two times, 4 = three times or more); higher the score, more frequently had the participant used health-care services. The preferred type of health-care institution was dichotomized into hospitals and primary care institutions.

Health status was measured using a revised version of the 12-item Short Form Survey that was developed previously (17) and consisted of five items, including those related to physical health, mental health, and social support. Each item was anchored with endpoints at 1 (excellent) and 5 (poor). A lower score indicated a more favorable SRH status. We collapsed the five categories to form a dichotomous measure: excellent/very good/good (favorable) vs. fair/poor (not favorable). In this study, the internal consistency coefficient of the revised Short Form Survey was set at 0.8312.

“Disease І” consisted of ten common chronic health conditions, namely asthma, back pain, hypertension, hyperlipidemia, diabetes, allergies, migraine, ulcers, bronchial inflammation, and arthritis (3). These conditions are normally not considered to be life-threatening. The number of “disease І” conditions the participant had was determined using a 3-point Likert scale (0 = none of the above, 1 = one, and 2 = two or more). “Disease II” encompassed three common critical diseases, namely, heart disease, blood-related cancers (such as leukemia), and other cancers. The number of “disease II” conditions was determined using a 2-point Likert scale (0 = none of the above and 1 = one or more). The classifications and measures for scoring variables are shown in Table 1.



TABLE 1 Classifications and measures of scoring variables.
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2.3. Procedure

The Kolmogorov–Smirnov (K–S) test was conducted to test the normality of the data and was followed by a descriptive analysis of the demographic and socioeconomic characteristics, health-care use, and disease types. We then conducted an independent sample t-test and one-way analysis of variance (ANOVA) to identify statistically significant differences between the study groups. Additionally, Pearson’s correlation analysis was performed to test linear relationships between continuous variables. Statistically significant covariates from the one-way ANOVA and t-tests were retained for subsequent multivariate logistic regression analysis.

To determine the HIE, we verified whether an internal migrant participating in the study had a more favorable SRH than a local resident. Because age (18), sex (19), marital status (20), educational level (3), income (21, 22), health-care use (23), and the numbers of “diseases І and II” (24) also affect SRH, we set these variables as confounding factors in models 2, 3, and 4 (model 1 was an unadjusted null model). In model 2, we adjusted for demographic and socioeconomic characteristics. In model 3, we adjusted for health-care use based on the data derived using model 2. In model 4, we included the numbers of “diseases І and II” based on the data derived using model 3. To identify multicollinearity among the independent variables, we used the variance inflation factor index. If the variance inflation factor score was lower than “5,” the variable was considered acceptable, and included in the multivariate regression analysis.

To assess whether a predictor had a confounding effect, a difference of 20% or more in the coefficients of number of years of residence was used as the cut-off point. Effect modifications were investigated by examining all possible two-way interactions for the main variable of interest, and including predictors and confounders in the main effect model. Each interaction was assessed according to its p-value and Akaike information criterion for subsequent comparisons. To identify the goodness of fit and predictability of the model, we used the receiver operating characteristic curve and area under the receiver operating characteristic curve (AUC) index. The results are presented as adjusted odds ratios (ORs).



2.4. Statistical analyses

All statistical analyses were conducted using Stata, version 15.0 (StataCorp, College Station, TX, United States). A two-tailed p-value < 0.05 indicated statistical significance.




3. Results


3.1. Descriptive characteristics

In this study, 1,024 eligible respondents were selected from 1,147 total respondents, indicating a valid response rate of 89.28%. Most (84.4%) of the respondents were 18–39 years old, 545 (53.2%) were men, and 818 (79.9%) were married. A total of 827 (80.8%) respondents were university-educated, and 761 (74.3%) had employee medical insurance. Regarding annual income distribution, most (n = 503, 49.1%) of the respondents earned between CNY 110,000 and CNY 250,000 (Table 2). To confirm whether the sample could accurately reflect the characteristics of the total migrant group in Shanghai, we made a comparison of the demographic variables between the study sample and the official data of the Shanghai population; the similar data distribution on demographic profile reflected a good representation of our dataset (Supplementary Table S1).



TABLE 2 Results of the descriptive and univariate analyses (n = 1,024).
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3.2. Univariate analysis and correlation analyses

According to the results of the K–S test, the data of all the dependent and independent variables were acceptable; the skewness values of all variables were near 0, and all the kurtosis values were <3. Furthermore, ANOVA and t-tests demonstrated that the variables significantly associated with SRH were age (t = 5.74, p = 0.017), marital status (χ2 = 30.20, p < 0.001), number of years of residence (χ2 = 17.69, p < 0.001), educational level (χ2 = 24.95, p < 0.001), industry type (χ2 = 19.02, p = 0.001), annual income (χ2 = 38.74, p < 0.001), number of physician visits in the past 12 months (χ2 = 8.43, p = 0.038), number of physical examinations in the past 12 months (χ2 = 29.09, p < 0.001), number of “disease І” (χ2 = 9.10, p = 0.011), and number of “disease II” (χ2 = 53.52, p < 0.001) (Table 2).



3.3. Multivariate logistic regression analysis

According to the results of the multicollinearity test, the variance inflation factor index score of each significant independent variable in the multivariate logistic regression model was found to be between 1.06 and 1.29, indicating no multicollinearity.

According to the results of the unadjusted model 1, the OR of <10 years of residency was 3.884 (p < 0.001) (Table 3). Similarly, after adjustment for the significant covariates of age, marital status, educational level, industry type, and annual income in model 2, the OR of <10 years of residency was 2.891 (p < 0.001). Therefore, regarding SRH, internal migrants who had lived in Shanghai for <10 years were 1.891 times more likely to report favorable health compared with locals. However, the OR of SRH for internal migrants who had lived in Shanghai for ≥10 years was not significant. Additionally, among the statistically significant covariates, the OR of favorable SRH among those aged 40–60 years was 0.642 (p < 0.05), which indicated that the OR of favorable SRH in internal migrants decreases with age. Further, internal migrants in Shanghai who were married were 2.103 times more likely to report favorable SRH than unmarried migrants (p < 0.001). The ORs of obtaining an undergraduate or a postgraduate (or higher) degree were 2.283 (p < 0.01) and 2.797 (p < 0.01), respectively, which indicated that better-educated internal migrants in Shanghai were more likely to report favorable health. Similarly, those with an annual income between CNY 110,000 and CNY 250,000 were 1.989 times (p < 0.001) more likely to report favorable health compared with those with an annual income of CNY 100,000 or less.



TABLE 3 Results of the multivariate logistic regression analysis (n = 1,024).
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In model 3, when the demographic and socioeconomic covariates, and health-care use were controlled, the OR of living in Shanghai for <10 years was 2.684 (p < 0.001), indicating that internal migrants who had lived in Shanghai for <10 years were 1.684 times more likely to report favorable health than Shanghai locals. Similar to the case in model 1, the OR of living in Shanghai for ≥10 years was not significant. Furthermore, the ORs of favorable SRH were 1.971 (p < 0.001), 2.092 (p < 0.01), and 2.514 (p < 0.05) for internal migrants who had undergone one, two, and three physical examinations, respectively, in the past 12 months. These results indicate that favorable SRH increases with the number of physical examinations undergone by the internal migrants.

In model 4, as in model 3, when the covariate of the number of diseases was controlled, the OR of <10 years of residency was 2.418 (p < 0.001), indicating that internal migrants who had lived in Shanghai for <10 years were 1.418 times more likely to report favorable health than Shanghai locals. However, the OR of living in Shanghai for ≥10 years was not statistically significant (p > 0.10). Additionally, the OR of favorable SRH among the respondents with one or more critical diseases was 82.4% lower than that of those with no critical diseases (OR = 0.176, p < 0.001). Regarding the adjusted covariates in models 2 and 3, marital status, education at graduate level or above, annual income between CNY 110,000 and CNY 250,000, and number of physical examinations in the past 12 months were all significantly associated with a favorable SRH.

After examining all possible two-way interactions for years of residency and including predictors and confounders in the main effect model, we found that only the industry type was statistically significant. Therefore, considering the crossover effect of industry type on years of residency, we conducted a logistic regression analysis that applied stratification. The results revealed that the HIE occurred only among blue-collar workers with 5–10 years of residency (OR = 7.068, p < 0.012), indicating that blue-collar internal migrants were 7.068 times more likely to report favorable SRH compared with locals. Conversely, no HIE was observed among white-collar migrant workers, which indicated that such workers did not benefit from Shanghai residency in a similar manner (Figure 1 and Table 4). Moreover, we also tested HIE among different groups based on age, sex, and education levels, and found no existing HIE (Table 4).

[image: Figure 1]

FIGURE 1
 Least squares means (estimates of the linear predictors on the logit scale) and the 95% confidence intervals of SRH for Shanghainese and internal migrants with different durations of residency. SRH, self-rated health.




TABLE 4 Comparison of HIE among internal migrants in different industries in Shanghai, China (n = 1,024).
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3.4. Model validation

According to the validation results, model 4 had the highest AUC (0.7431), followed by model 3 (AUC = 0.7070), model 2 (AUC = 0.6948), and model 1 (AUC = 0.5891). Further, data fitting revealed that the Akaike information criterions of models 1, 2, 3, and 4 were 929.285, 844.247, 846.8031, and 814.554, respectively (Figure 2). Therefore, model 4 was selected as the final model.

[image: Figure 2]

FIGURE 2
 Comparisons of ROCs for models 1, 2, 3, and 4. ROC, receiver operating characteristic.





4. Discussion

This study analyzed the HIE theory for internal migrants in a megacity and found that migrants had a health advantage over native locals. However, this health advantage did not apply to those who had lived in Shanghai for >10 years. Additionally, marital status, educated with a graduate degree or above, an annual income of CNY 110,000–250,000, number of physical examinations undergone in the past 12 months, and number of critical diseases they were suffering from, had significant effects on SRH.

The results of this study showed that when confounding variables were controlled, internal migrants who had lived in Shanghai for 5–10 years were 2.418 times more likely to report good health than Shanghai locals; this finding supported the HIE theory and was consistent with that of other studies (25–29). For example, Kwak (30) argued that compared with native-born Canadian adolescents, Canadian immigrant adolescents exhibited a significant HIE regarding their physical and mental health; in other words, they were healthier than the native-born adolescents. These findings may be explained by the self-selection effect or the cultural buffering effect. Many scholars have suggested that migrants are “self-selected” in their country of origin and that the healthiest individuals are “selected” to migrate (31–33). Such migrants may be more educated, less frequently exposed to health risks, and more entrepreneurial, making them more likely to migrate (34). Consequently, the health of migrants is often favorable to that of locals when migrants first arrive in their destination country. Cultural buffering refers to a protective buffering effect that stems from a migrant’s culture and lifestyle. Migrants from countries in the Global South tend to maintain healthier lifestyles (such as abstaining from drugs and alcohol and managing body weight more effectively) than the native people of the destination countries (35). According to Wilkinson et al. (14), the years of residency for migrants could be classified into the following three stages: short-term, medium-term, and long-term; with the stage of 5–10 years corresponding to the medium-term. By this time, internal migrants may be more confident in their new language (although perhaps not fluent) and more familiar with the new culture and lifestyle. Conversely, the short-term (<5 years) migrants may still be learning a new language and culture, and adapting to a new environment. Compared with short-term migrants, the medium-term migrants, with more self-esteem and more mastery, are expected to benefit more from the aforementioned self-selection effect or the cultural buffering effect, and encounter less health problems. This finding was in line with that of previous studies (3, 36). Moreover, migrants’ social networks upon arrival can further reinforce positive health behaviors and provide psychological support (37). The communities in which migrants live can also provide resilience against psychological pressures (38, 39). Therefore, to maintain the health advantages of migrants, the government should take measures to intervene, such as improving physical examinations and screening for internal migrants, promoting healthy lifestyles and behaviors (e.g., tobacco abstinence), and establishing resilient community protection mechanisms.

Further, in this study, the OR of SRH for internal migrants who had lived in Shanghai for >10 years was not significant; this finding suggests that the health advantages of the HIE among internal migrants gradually decline over time. This decline may be caused by acculturation and the persistent effect of the local environment as well as a cumulative exposure to it (40, 41). The persistent effect of the local environment refers to the decline in health advantages among migrants as they continue to live in their host country. Acculturation refers to the assimilation of lifestyle and language of the host country or region. Migrants tend to adopt the lifestyle of locals and gradually abandon their original lifestyle. Studies have shown that when migrants reside for longer periods in their host country, they tend to gradually assimilate, and their health tends to decline to the level reported by the local population (42). Cumulative exposure refers to the time spent experiencing stressors at multiple levels, such as the individual level (for example, financial constraints and language barriers), socioeconomic level (for example, discrimination, racism, and unequal job opportunities), and organizational level (for example, food monitoring, housing, and suffering because of poor health-care and social care systems) (43). These stressors gradually worsen over time and eventually have a significant effect on a person’s health (44). Therefore, with the increase in the length of stay of migrants in Shanghai, some acculturative factors, such as their language, diet, social interactions, and customs, gradually integrate with the local lifestyle. Moreover, internal migrants face more competition and economic pressure, which may lead to a gradual decline in mental health and the loss of health advantages. Overall, in this study, through the mechanism of HIE, internal migrants exhibited more favorable SRH status than Shanghainese, most likely due to the self-selection and the cultural buffering effect, as well as the social network support provided by the communities in which they settled. However, the health advantage disappeared when the length of residence exceeded a certain level and was affected by cumulative exposure experienced in the destination of migration.

Therefore, the government should enact measures that consider the length of residency, for example, by attaching more importance to number of years of residency and employment in the point-based hukou household registration system, promoting the urbanization of migrants, and providing more public services and social security to permanent residents of Shanghai. Moreover, popularizing the Shanghainese dialect among migrants, promoting the integration of their hometown dialects with the local dialect, and providing regular mental health counseling are also necessary.

Furthermore, other covariates were significantly associated with SRH among internal migrants, including being married, having a graduate degree or above, having an annual income between CNY 110,000 and CNY 250,000, receiving more than one physical examination in a year, and having one or more critical diseases. These findings are consistent with those of other studies regarding SRH (20, 21, 23, 24, 45, 46). A higher physical examination frequency among migrants can indicate greater concerns over health and healthy behaviors (44). However, some scholars have suggested that the frequency of physical examinations is a consequence of SRH and is complicated by other determinants, such as availability of health-care resources (46–48). Migrants with an annual income between CNY 110,000 and CNY 250,000 reported a better health status than those with an annual income <CNY 100,000. This finding indicates that having a higher income improves the living standards of internal migrants and gradually improves their SRH. Improvements to living standards can in turn reduce the burden of medical expenses and facilitate access to treatment. However, this was not the case for those with an annual income >CNY 250,000, whose OR of SRH was not significant. Therefore, internal migrants who have a higher income are not necessarily healthier; this finding, which is consistent with those of other studies (21, 49, 50), can be explained by the marginal effect of subjective well-being. Specifically, as their income increases, internal migrants may face greater pressure and competition, which can negatively affect their subjective well-being and result in a decline in SRH (50). Moreover, the relationship between SRH and income may be confounded by socioeconomic factors such as employment status, social support, family structure, and time trends, and is, therefore, currently inconclusive (21). Among the internal migrants analyzed in this study, those who had one or more critical diseases were less likely to report being healthy than those with no critical diseases, possibly because serious diseases can directly affect one’s own perceived physical and mental health status and lead to poor SRH (23, 24). However, some studies have suggested that SRH affects the incidence of chronic diseases (51, 52). Therefore, the government should seek to understand the associations of individual characteristics, socioeconomic status, health-care use, and chronic diseases with the SRH of internal migrants and enact measures to (i) improve such migrants’ socioeconomic conditions, (ii) increase their health-care use (for example, offer routine physical examinations and convenient medical treatment), (iii) improve the screening technology for identifying critical diseases, and (iv) expand health education communication that targets internal migrants.

Finally, according to the findings of this study, the HIE is not applicable to white-collar migrants. White-collar workers in megacities like Shanghai may face more workplace competition and daily stress compared with workers in other industries, which ultimately affects their physical and mental health. According to a report published in 2020, 94% of a sample of white-collar workers suffered from chronic diseases (53). A white-collar worker has 5.4 different health problems on average, and subpar health has become common among such workers. Unhealthy lifestyle traits and behaviors, such as engaging in sedentary work, keeping late hours, having an irregular diet pattern, experiencing high stress levels, and having poor sleep quality, are the root causes of many health problems among white-collar workers, resulting in the absence of health benefits from HIE, regardless of their length of residency in the migration destination. By contrast, in this study, blue-collar workers in the manufacturing industry reported relatively favorable health, especially those who had lived in Shanghai for 5–10 years; this finding supports the HIE and might have resulted from the fact that China has a relatively mature legal system for protecting the health of blue-collar workers and provides benefits such as early retirement. By contrast, no such benefits are granted to white-collar workers (54, 55). Therefore, the government should enact laws and policies to increase protection for white-collar migrants both inside and outside the workplace and to efficiently identify work-related health conditions. Moreover, the government could enact measures that promote health education, address sedentary working conditions, improve health management (for example, free physical examinations and cancer screenings), make physical exercise options more accessible, and improve physical and mental health among internal migrants (56–58).

This study had some limitations. Firstly, data for the study were collected from a specific manufacturing industry; thus, the results might not be extendable to other industries. Secondly, only SRH was used to verify the HIE; although SRH is undeniably a well-validated health measure (51) that has been used and validated in multiple settings including China (59), subjective health assessment, which was used to capture health status in this study, could have led to inevitable response bias and reverse causation. Therefore, in future studies, other objective indicators (such as mortality and mental health) should be considered to measure the health status. Additionally, some key variables should be considered, such as intergenerational families, age, and family structure. Thirdly, a cohort effect might have been caused by other factors related to the duration of residency, which in turn might have led to homogeneity or heterogeneity in the SRH among the different groups of internal migrants. Fourthly, because health might have a reverse causal relationship with migration, leading to an endogeneity problem, an instrumental variable (IV) should be introduced into the logistic regression. Therefore, the use of an appropriate IV for internal migration status, such as the share of migrating households (60), migrant network (61), or sibling age (62), is needed as a robustness test to mitigate the endogeneity problem in the model. Finally, self-reported variables might have been influenced by a recall bias; for example, an individual’s SRH status might have fluctuated over time as well as according to individual demographic or socioeconomic characteristics.

In conclusion, this study analyzed the HIE theory and applied it to evaluate SRH. Compared with Shanghai locals, internal migrants initially had more favorable SRH; however, these health advantages gradually diminished as the duration of residency increased. Thus, the Chinese government should carefully consider the heterogeneity of SRH among internal migrants and their length of residency to formulate appropriate policies and health promotion programs. In particular, the government should factor in the less favorable SRH of migrants who have lived in Shanghai for >10 years. Improvements to physical screening technology, promotion of healthy habits, and facilitation of integration should also be considered. Finally, some community-based psychological interventions may be necessary to address mental health, alleviate cumulative exposure to the local environment, and improve socioeconomic and working conditions for internal migrants, especially white-collar workers.
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Disease 11 encompassed three commeon critical diseases: heart disease, blood-related cancers (e.g. leukemia), and other cancers. SRH, self-rated health; UEBMI, urban employee basic medical.
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