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Abstract: Background: China has the world’s largest internal migrant population, yet
chronic disease prevalence among this group remains largely overlooked. The integration
of the internal migrant population into the local society may affect their noncommunicable
disease prevalences and become a challenge for the public health system. This study
aimed to explore the association between the social integration of China’s internal migrant
population and the prevalences of chronic diseases, including hypertension and diabetes.
Methods: This study used data from the 2017 China Migration Dynamic Survey. Social
integration status was assessed using an 8-item Likert scale and categorized into four quar-
tiles, with higher points indicating higher levels of social integration. Multivariate logistic
regression was conducted to examine the association between social integration level and
the prevalences of hypertension, diabetes and combined chronic diseases. Disaggregated
analysis was performed to explore the potential effect modification by age, sex, income,
and migration duration. Results: A medium level of social integration was associated with
lower prevalences of chronic diseases, while the lowest and highest levels of social integra-
tion were both associated with enhanced prevalence. Further disaggregation demonstrated
the relationship between social integration and chronic disease prevalences were modified
by various factors, including age, sex, income, and migration duration. Conclusions:
This study demonstrated that both the lowest and highest levels of social integration can
significantly affect chronic disease outcomes of China’s internal migrants. These findings
emphasize the necessity to formulate tailored public health policies to effectively prevent
and manage chronic diseases among the internal migrant population in China.

Keywords: internal migrants; social integration; China; chronic disease; health status;
hypertension; diabetes

1. Introduction
China’s internal migrant population, also referred to as a floating population, are indi-

viduals who have relocated from their registered household residences to more developed
regions within the country [1,2]. This movement is primarily driven by the pursuit of urban-
ized lifestyles, better employment opportunities, and improved economic conditions [3,4].
Over the past few decades, due to China’s rapid economic growth and urbanization
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progress, the size of the internal migrant population has expanded significantly. Unlike
external migrants who constitute a relatively small proportion of the total population due to
strict policy controls on migration into China, internal migrants have unrestricted mobility
within the country’s geographical boundaries, which contributes to their significantly larger
population size [5,6]. Recent census data indicate that China’s internal migrant population
has exceeded 375 million, accounting for 27% of the total population, with an average age
of 43 years, demonstrating a rising trend in both size and age [7,8]. Consequently, the
health status of this community is critical to China’s health prosperity.

Despite their large numbers, members of the internal migrants are often considered
non-permanent residents in their destination areas under China’s household registration
system (the “Hukou” system) [1]. As a result, substantial disparities exist in the public
health services available to them. Compared to the local residents, these internal migrants
face lower health awareness and restricted access to healthcare services, primarily due to
social inequalities [9–15]. Additionally, their limited protection under healthcare insurance
further exacerbates their vulnerability, contributing to significant public health challenges,
such as the management of chronic diseases [14,16–20].

The “healthy migrant effect” suggests that social integration can be a key determinant
of health outcomes for migrants [21–23]. The degree to which the migrants integrate into
the local society may influence their living habits, dietary patterns, health awareness, and
service utilization. However, research indicates that the social integration among China’s
internal migrant population remains at a relatively low level [24]. Social integration for this
group tends to only meet their basic needs, without sufficient mechanisms to support deeper
integration into the local communities. Studies show that higher levels of social integration
are associated with improved mental health, better health awareness and healthcare service
access among the internal migrant population in China [25–27]. Yet, evidence regarding
the impact of social integration on chronic diseases, such as hypertension and diabetes,
remains limited.

Hypertension and diabetes are two major non-communicable diseases (NCDs) af-
fecting the Chinese adult population, with serious implications for their quality of life
and life expectancy [28–30]. The complications arising from these conditions, such as
cardiovascular and renal issues, are leading causes of mortality in China and impose a
heavy burden on the individuals, families, and the national healthcare system [30–32].
Research has shown that 15% of the internal migrant population suffers from hypertension
and 5% from diabetes [33,34]. Although these rates are lower than those of the general
population, the unique challenges faced by the internal migrant population—such as poor
disease management due to their transient lifestyle and limited healthcare access in the
inflow areas—amplify the health risks they face. These chronic conditions present a sub-
stantial challenge not only to individuals but also to the broader healthcare system, with
insufficient supporting evidence and policy measures in place to address this growing
issue. This study aims to investigate the association between social integration and chronic
disease prevalences of the internal migrant population in China, focusing on hypertension
and diabetes.

2. Materials and Methods
2.1. Study Design and Participants

This study was a secondary analysis of data from the 2017 China Migrant Dy-
namic Survey (CMDS) database, a cross-sectional survey implemented by the National
Health Commission of China, aiming to investigate the internal migrant population across
32 provincial-level administrative regions in mainland China. Three indicators, including
unmarried rate and employment rate among the working-age population, and the propor-
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tion of internal migrants intending to reside locally, were used by the 2017 CMDS for the
estimation of the sample size, with a relative error controlled within 3% at a 95% confidence
level. At the provincial level, the relative error is controlled within a range of 5% to 15%,
which results in a total sample size of approximately 170,000 individuals who migrated
internally. Using a multistage, stratified, probability proportional to size (PPS) sampling
method, a total of 169,989 internal migrants aged 15 or above were recruited. The primary
sampling units (PSUs) consisted of 1290 township-level units (townships, towns, streets).
The secondary sampling units (SSUs) consisted of villages or neighborhood committees. In
the third stage, 169,989 internal migrants who had been living in an SSU for more than one
month and did not hold local Hukou were recruited. The survey questionnaire collected
data on demographic and socio-economic characteristics, migrant status, health awareness,
access to health and public service, social integration status, and key disease conditions
of China’s internal migrant population. The details of the sampling method have been
described in previous publications [35,36].

According to China National Bureau of Statistics, internal migrants refer to the pop-
ulation who separated from their households for 6 months and above [37]. Therefore,
15,403 respondents who resided in an SSU for less than 6 months and 7 participants for
missing values were excluded from this study and 154,579 participants were included in
the final analyses (Figure A1).

2.2. Measures
2.2.1. Independent Variable

Social integration was measured by an 8-item Likert scale to report the integration
status of the internal migrants, with each item scored from 1 to 4 points (Table A1). Five of
these items were positive statements (totally disagree = 1, disagree = 2, agree = 3, totally
agree = 4), and the other three were reverse statements (totally disagree = 4, disagree = 3,
agree = 2, totally agree = 1). The validity and reliability of the scale have been validated
previously [38]. Scores for the 8 items were then summed to obtain a scale ranging from
8 to 32 with higher scores indicating better social integration [39]. The social integration
index was further classified into four quartiles (Q1: 8–22; Q2: 23–24; Q3: 25–27; and
Q4: 28–32).

2.2.2. Dependent Variables

Hypertension and diabetes were identified by self-reported diagnosis. Participant
was asked “Has a doctor ever told you that you had Hypertension or Diabetes?” Those
who answered “Yes” to the questions were classified with self-reported hypertension or
diabetes, respectively. Participants who reported either or both of these two conditions
were classified as having combined chronic diseases.

2.2.3. Covariates

Demographic (age, sex, ethnicity, marital status, location of hometown), socioeconomic
(monthly income, education, medical insurance, social insurance) and migrant status
(migration duration, migration range, and participation in social activity) were included in
the analysis (Table A2).

2.3. Statistical Analysis

Descriptive analyses were performed to calculate the frequency distribution and
percentages for categorical variables. Continuous variables were summarized using median
and interquartile range (IQR). Differences in continuous variables across quartiles of the
social integration index were assessed using t-test. For categorical variables, Pearson’s
chi-squared test was applied to evaluate variations in prevalence across social integration
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index quartiles. Multivariable logistic regression analysis was conducted to examine
the association between social integration and three sets of chronic disease prevalences,
including hypertension (yes/no), diabetes (yes/no), and chronic diseases (yes/no). The
models were adjusted for the covariates mentioned above.

In further disaggregated analysis, the potential modification effect of age, sex, income,
and migration duration were examined in the logistic regression model. Specifically, disag-
gregated analyses were conducted by each variable, including age (<35 years, ≥35 years),
sex (male, female), income (< CNY 6000, ≥ CNY 6000, and migration duration (<10 years,
≥10 years). The age and income strata were determined by the median values of the
sample, while the disaggregation for migration duration was based on the cumulative
burden of chronic diseases. A duration of 10 years is applied according to evidence from
previous literature [40]. The model was adjusted for covariates. When performing disaggre-
gated analysis based on age, sex, income, and migration duration, the respective variable
was excluded.

Factors associated with chronic disease prevalences were reported as adjusted odds
ratios (AORs) or coefficient and their 95% confidence intervals (CIs). Associations were
determined statistically significant if p-values were less than 0.05 (two-sided). All analyses
were performed using Stata 17 MP (StataCorp., College Station, TX, USA).

3. Results
3.1. Baseline Characteristics

Table 1 presents the baseline characteristics of 154,579 participants, grouped by social
integration index quartiles. The distribution of age and sex was relatively balanced, with
approximately half of the participants under 35 years old (79,102, 51%) and half being
male (79,576, 51%). Nearly two-thirds of the participants’ education level was middle
school and below (93,537, 60%). A significant majority (135,345, 88%) have migrated
from rural areas. The overall prevalence of hypertension, diabetes, and combined chronic
diseases were 5%, 1%, and 6%, respectively. The median social integration score was 24
(IQR: 23.0–27.0), with a median score of 22.0 (IQR 20.0–22.0), 23.0 (IQR 23.0–23.0) for the
second quartile, 25.0 (IQR 24.0–26.0) for the third quartile, and 29.0 (IQR 28.0–30.0) for the
fourth quartile, respectively. Participants with higher social integration scores tended to
have higher monthly incomes, higher education levels, were more likely to be currently
married, had longer migration durations, narrower migration ranges, and better access to
medical insurance, social insurance, and more engagement in social activities.

Table 1. Baseline characteristics.

Characteristics
Total
N = 154,579

Social Integration Quartile

p-Value 1Q1 (8–22) Q2 (23–24) Q3 (25–27) Q4 (28–32)
N = 34,778 N = 22,515 N = 58,790 N = 38,496

Social integration score 2 24.00 (23.00, 27.00) 21.00 (20.00, 22.00) 23.00 (23.00, 23.00) 25.00 (24.00, 26.00) 29.00 (28.00, 30.00) <0.001
Age <0.001
<35 77,222 (49.96%) 17,289 (49.71%) 11,677 (51.86%) 29,764 (50.63%) 18,492 (48.04%)
≥35 77,357 (50.04%) 17,489 (50.29%) 10,838 (48.14%) 29,026 (49.37%) 20,004 (51.96%)
Sex <0.001
Male 79,576 (51.48%) 18,173 (52.25%) 11,708 (52.00%) 30,168 (51.31%) 19,527 (50.72%)
Female 75,003 (48.52%) 16,605 (47.75%) 10,807 (48.00%) 28,622 (48.69%) 18,969 (49.28%)
Income <0.001
<6000 72,959 (47.20%) 17,309 (49.77%) 10,886 (48.35%) 27,390 (46.59%) 17,374 (45.13%)
≥6000 81,620 (52.80%) 17,469 (50.23%) 11,629 (51.65%) 31,400 (53.41%) 21,122 (54.87%)
Educational achievement <0.001
Middle school/Primary
school/No formal school 93,537 (60.51%) 24,666 (70.92%) 14,116 (62.70%) 34,456 (58.61%) 20,299 (52.73%)

Secondary school 33,782 (21.85%) 6499 (18.69%) 4942 (21.95%) 13,329 (22.67%) 9012 (23.41%)
College and above 27,260 (17.64%) 3613 (10.39%) 3457 (15.35%) 11,005 (18.72%) 9185 (23.86%)
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Table 1. Cont.

Characteristics
Total
N = 154,579

Social Integration Quartile

p-Value 1Q1 (8–22) Q2 (23–24) Q3 (25–27) Q4 (28–32)
N = 34,778 N = 22,515 N = 58,790 N = 38,496

Ethnicity <0.001
Han 140,353 (91.80%) 31,386 (90.25%) 20,588 (91.44%) 53,545 (91.08%) 34,834 (90.49%)
Minority 14,226 (9.20%) 3392 (9.75%) 1927 (8.56%) 5245 (8.92%) 3662 (9.51%)
Marital status <0.001
Unmarried 21,062 (13.63%) 5028 (14.46%) 3295 (14.63%) 8178 (13.91%) 4561 (11.85%)
Married 129,163 (83.56%) 28,787 (82.77%) 18,669 (82.92%) 49,006 (83.36%) 32,701 (84.95%)
Separated/divorced 4354 (2.82%) 963 (2.77%) 551 (2.45%) 1606 (2.73%) 1234 (3.21%)
Medical insurance <0.001
No 12,668 (8.20%) 3266 (9.39%) 1780 (7.91%) 4560 (7.76%) 3062 (7.95%)
Yes 141,911 (91.81%) 31,512 (90.61%) 20,735 (92.09%) 54,230 (92.24%) 35,434 (92.05%)
Social insurance <0.001
No 76,534 (49.51%) 19,449 (55.92%) 11,852 (52.64%) 28,563 (48.58%) 16,670 (43.30%)
Yes 78,045 (50.49%) 15,329 (44.08%) 10,663 (47.36%) 30,227 (51.42%) 21,826 (56.70%)
Hometown type <0.001
Rural 135,345 (87.56%) 31,953 (91.88%) 20,239 (89.89%) 51,282 (87.23%) 31,871 (82.79%)
Suburban 11,068 (7.16%) 1771 (5.09%) 1372 (6.09%) 4304 (7.32%) 3621 (9.41%)
Urban 8166 (5.28%) 1054 (3.03%) 904 (4.02%) 3204 (5.45%) 3004 (7.80%)
Migratory duration (year) <0.001
<10 118,616 (76.73%) 45,439 (79.31%) 16,440 (78.63%) 28,772 (75.95%) 27,965 (72.64%)
≥10 35,963 (23.27%) 11,854 (20.69%) 4469 (21.37%) 9109 (24.05%) 10,531 (27.36%)
Migratory range <0.001
Interprovincial 74,870 (48.44%) 20,564 (59.13%) 11,146 (49.51%) 27,191 (46.25%) 15,969 (41.48%)
Intercity in the province 51,680 (33.43%) 9747 (28.03%) 7455 (33.11%) 20,615 (35.07%) 13,863 (36.01%)
Intercounty within the city 28,029 (18.13%) 4467 (12.84%) 3.914 (17.38%) 10,984 (18.68%) 8664 (22.51%)
Hypertension <0.001
No 146,884 (95.02%) 33,032 (94.98%) 21,540 (95.67%) 55,990 (95.24%) 36,332 (94.35%)
Yes 7695 (4.98%) 1746 (5.02%) 975 (4.33%) 2800 (4.76%) 2174 (5.65%)
Diabetes <0.001
No 152,598 (98.72%) 34,388 (98.88%) 22,270 (98.91%) 58,055 (98.75%) 37.885 (98.41%)
Yes 1.981 (1.28%) 390 (1.12%) 245 (1.09%) 735 (1.25%) 611 (1.59%)
Combined chronic diseases
(hypertension and/or diabetes) <0.001

No 145,759 (94.29%) 32,797 (94.30%) 21,400 (95.05%) 55,568 (94.52%) 35,994 (93.50%)
Yes 8820 (5.71%) 1981 (5.70%) 1115 (4.95%) 3222 (5.48%) 2502 (6.50%)
Social activity <0.001
No 85,115 (55.06%) 21,706 (62.41%) 13,042 (57.93%) 31,468 (53.53%) 18,899 (49,09%)
Yes 69,464 (44.94%) 13,072 (37.59%) 9473 (42.07%) 27,322 (46.47%) 19,597 (50.91%)

Note: 1 One-way ANOVA was used to determine the statistical significance of the social integration score. The
statistical significance for categorical variables, including age, sex, income, education, ethnicity, marital status,
medical insurance, hometown type, migration duration, migration range, hypertension, diabetes, combined
chronic disease, social insurance, and participation in social activity were determined using the Pearson chi-square
test. 2 Presented as median and interquartile range.

3.2. Association Between Social Integration Quartile and Chronic Disease Outcomes

The AORs and 95% CIs for hypertension, diabetes, and combined chronic diseases
were presented in Table 2. Participants in higher social integration quartiles (Q2, Q3, and
Q4) exhibited a varying likelihood of chronic diseases when compared to those in the lowest
quartile (Q1). Individuals in Q2 were 11% less likely (AOR 0.89, 95% CI: 0.87–0.90) and 4%
less likely in Q3 (AOR 0.96, 95% CI: 0.95–0.97), respectively, to report hypertension; whereas
individuals in Q4 were 8% more likely to report hypertension (AOR 1.08, 95% CI: 1.03–1.13).
As for diabetes, the association followed a similar trend, with no significant association in
Q2 (AOR 0.98, 95% CI: 0.93–1.03) and a 25% higher likelihood of having hypertension in
Q4 (AOR 1.23, 95% CI: 1.15–1.32). For combined chronic disease prevalences, participants
in Q2 and Q3 had lower odds ratios (AOR 0.89, 95% CI: 0.88–0.90 and AOR 0.96, 95% CI:
0.94–0.99) compared to an increased odds ratio in Q4 (AOR 1.09, 95% CI: 1.03–1.14).
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Table 2. Associations between social integration and hypertension, diabetes, and combined
chronic diseases 1.

Characteristics
Hypertension Diabetes Combined Chronic Diseases

AOR (95% CI) p-Value AOR (95% CI) p-Value AOR (95% CI) p-Value

Social integration quartile
Q1 Ref Ref Ref

Q2 0.89
(0.87, 0.90) <0.001 0.98

(0.93, 1.03) 0.355 0.89
(0.88, 0.90) <0.001

Q3 0.96
(0.95, 0.97) <0.001 1.07

(1.04, 1.10) <0.001 0.96
(0.94, 0.99) 0.003

Q4 1.08
(1.03, 1.13) 0.002 1.23

(1.15, 1.32) <0.001 1.09
(1.03, 1.14) <0.001

Social insurance
No Ref Ref Ref

Yes 1.03
(0.92, 1.14) 0.650 1.09

(0.87, 1.37) 0.448 1.06
(0.93, 1.19) 0.388

Social activity
No Ref Ref Ref

Yes 0.78
(0.77, 0.80) <0.001 0.78

(0.71, 0.85) <0.001 0.77
(0.76, 0.78) <0.001

Age
<35 Ref Ref Ref

≥35 8.20
(7.55, 8.91) <0.001 6.00

(4.98, 7.23) <0.001 8.16
(7.36, 9.05) <0.001

Sex
Male Ref Ref Ref

Female 0.82
(0.73, 0.93) <0.001 0.85

(0.79, 0.91) <0.001 0.81
(0.72, 0.90) <0.001

Income
<CNY 6000 Ref Ref Ref

≥CNY 6000 0.73
(0.67, 0.80) <0.001 0.73

(0.64, 0.82) <0.001 0.73
(0.66, 0.80) <0.001

Education
Middle school/Primary
school/No formal school Ref Ref Ref

Secondary school 0.83
(0.80, 0.86) <0.001 0.74

(0.60, 0.91) 0.005 0.80
(0.75, 0.85) <0.001

College and above 0.64
(0.59, 0.69) <0.001 0.65

(0.58, 0.73) <0.001 0.62
(0.59, 0.65) <0.001

Ethnicity
Han Ref Ref Ref

Minority 1.00
(0.94, 1.06) 0.990 1.07

(1.02, 1.11) 0.003 1.04
(0.98, 1.10) 0.196

Marital status
Unmarried Ref Ref Ref

Married 2.18
(1.77, 2.68) <0.001 2.28

(1.88, 2.77) <0.001 2.17
(1.73, 2.73) <0.001

Separated/divorced 3.19
(2.90, 3.52) <0.001 3.00

(2.66, 3.39) <0.001 3.14
(2.89, 3.42) <0.001

Medical insurance
No Ref Ref Ref

Yes 1.13
(1.02, 1.26) 0.021 1.28

(0.89, 1.85) 0.185 1.15
(0.99, 1.34) 0.076

Hometown type
Rural Ref Ref Ref

Suburban 1.56
(1.55, 1.58) <0.001 2.26

(2.20, 2.31) <0.001 1.64
(1.62, 1.65) <0.001

Urban 1.98
(1.96, 1.99) <0.001 2.99

(2.97, 3.02) <0.001 2.11
(2.09, 2.14) <0.001

Migratory duration (year)
<10 Ref Ref Ref

≥10 1.41
(1.29, 1.53) <0.001 1.44

(1.28, 1.62) <0.001 1.40
(1.28, 1.52) <0.001

Migratory range
Interprovincial Ref Ref Ref

Intercity in the province 1.04
(1.01, 1.07) 0.004 1.14

(0.97, 1.33) 0.114 1.05
(0.99, 1.11) 0.101

Intercounty within the city 1.20
(1.13, 1.28) <0.001 1.30

(1.09, 1.54) 0.003 1.21
(1.13, 1.29) <0.001

Note: 1 Combined chronic diseases: hypertension and/or diabetes. AOR: adjusted odds ratio; CI: confidence
interval. Adjusted for age, sex, monthly income, education, ethnicity, marital status, medical insurance, home-
town type (rural, suburban, urban), migration duration, migration range, social insurance, and participation in
social activity.

3.3. Effect Modification by Age, Sex, Income, and Migration Duration

The association between social integration and the prevalence of hypertension, di-
abetes, and combined chronic diseases was further investigated through disaggregated
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analyses by each variable, including age, sex, income, and migration duration (Figure 1
and Table A3).

3.3.1. Age

In the disaggregated analysis by age, the association between social integration and
combined chronic diseases differed significantly between participants under 35 years and
those 35 years and above (Figure 1A,B). For participants under 35 years, the trend indicates
higher social integration was associated with a lower likelihood of chronic diseases, as
demonstrated by a decreasing AOR across social integration quartiles (Q2: AOR 0.90, 95%
CI: 0.85–0.95; Q3: AOR 0.74, 95% CI: 0.73–0.75; Q4: AOR 0.74, 95% CI: 0.70–0.78). In contrast,
the association for participants aged 35 years and above showed a U-shaped pattern, where
the likelihood of having chronic diseases reached the lowest level at Q3 (AOR 0.89, 95%
CI: 0.87–0.91), while Q4 displayed a thirteen percent increased likelihood compared to Q1
(AOR 1.13, 95% CI: 1.08–1.18).

3.3.2. Sex

For males, Q2 was associated with a reduced proportion of reporting hypertension
and/or diabetes (AOR 0.89, 95% CI: 0.86–0.93), while the likelihood significantly increased
by 16% in Q4 (AOR 1.16, 95% CI: 1.02–1.31) (Figure 1C). A similar U-shaped pattern was
observed for females, where Q2 had the lowest odds ratio (AOR 0.81, 95% CI: 0.72–0.90),
and the odds ratio in Q4 elevated marginally compared to Q1 (AOR 1.02, 95% CI: 0.91–1.14)
(Figure 1D).

3.3.3. Income

For participants with incomes below CNY 6000 (Figure 1E), there was a linear decrease
in the odds ratios of chronic diseases with the level of social integration increased. The
highest quartile of social integration was associated with a 26% lower likelihood of having
hypertension and/or diabetes (AOR 0.74, 95% CI: 0.67–0.80). Conversely, for participants
with incomes ≥ CNY 6000 (Figure 1F), the relationship was less significant, with little
variation in the odds ratios of chronic diseases across social integration quartiles (AOR 1.07,
95% CI: 0.90–1.12).

3.3.4. Migration Duration

Disaggregation by migration duration highlighted medium social integration offered
a protective effect regardless of the length of time participants have migrated (Figure 1G,H).
Among the population who have migrated for less than 10 years (Figure 1G), a U-shaped
pattern was observed, where both Q2 and Q3 exhibited lower odds ratio (Q2: AOR 0.92, 95%
CI: 0.85–0.99; Q3: AOR 0.98, 95% CI: 0.97–0.99), while the highest quartile was associated
with a 49% increase in chronic disease prevalence (AOR 1.49, 95% CI: 1.14–1.97). For those
with a migration duration of 10 years and above (Figure 1H), a similar pattern was identified
in Q2 and Q3 (Q2: AOR 0.85, 95% CI: 0.77–0.92; Q3: AOR 0.93, 95% CI: 0.87–1.00), while
Q4 was not associated with a significantly increased level of chronic disease prevalence
(AOR 0.99, 95% CI: 0.94–1.04).
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Figure 1. Association between social integration and hypertension and/or diabetes, performed by 
logistic regression analysis and disaggregated by each variable including age, sex, income, and mi-
grant duration. AOR, adjusted odds ratio; CI, confidence interval. The model has been adjusted for 
age, sex, monthly income, education, ethnicity, marital status, medical insurance, hometown type 
(rural, suburban, urban), migration duration, migration range, social insurance, and participation 

Figure 1. Association between social integration and hypertension and/or diabetes, performed
by logistic regression analysis and disaggregated by each variable including age, sex, income, and
migrant duration. AOR, adjusted odds ratio; CI, confidence interval. The model has been adjusted
for age, sex, monthly income, education, ethnicity, marital status, medical insurance, hometown type
(rural, suburban, urban), migration duration, migration range, social insurance, and participation in
social activity. When performing disaggregated analysis based on age, sex, income, and migratory
duration, the respective variable was excluded from the model adjustments.



Healthcare 2025, 13, 69 9 of 17

4. Discussion
This study investigated the association between the level of social integration and

the prevalences of hypertension, diabetes, and combined chronic diseases among the
internal migrant populations in China. Interestingly, the results indicated that the medium
level of social integration was associated with a reduced likelihood of reporting chronic
conditions, while those with the highest or lowest levels of social integration exhibited
an increased likelihood of having hypertension, diabetes, or either disease. Additionally,
further analysis revealed effect modifications in the relationship between social integration
and the prevalences of chronic disease by various factors, including age, sex, income, and
duration of migration.

Overall, our research highlighted that internal migrant populations with the highest
level of social integration generally exhibited the greatest likelihood of developing hy-
pertension, diabetes, or both conditions. In contrast, those with medium levels of social
integration had a relatively lower burden of chronic illnesses. This finding aligns with the
“healthy migrant effect” observed in international migrant populations [41]. A study of
Chinese immigrants in Italy found that immersing into local culture was linked to a higher
prevalence of hypertension and type 2 diabetes [42]. A similar study on Chinese American
immigrants showed better cultural adaptation was significantly associated with elevated
blood pressure [43]. Additional studies demonstrated that greater acculturation among
immigrants increased the likelihood of hypertension, diabetes, and the figure could be
doubled among certain immigrant communities [44–46]. Similar to international migrants,
the internal migrant population in China typically moves from less developed to more
developed regions, pursuing better living conditions, higher incomes, and less physically
demanding jobs [47–49]. These changes often lead to altered dietary habits with increased
calorie intake, reduced physical activity, and more sedentary lifestyles, which can increase
the probability of having chronic diseases [50–52]. Internal migrants with the lowest levels
of social integration showed higher rates of chronic diseases, likely due to the stress of
adapting to a new environment. Conversely, those with the highest levels of integration
had the greatest burden of hypertension and diabetes, possibly because they had better
access to healthcare and were more likely to be diagnosed. However, the pressure to fit
in and maintain larger social networks may also cause stress, negatively impacting their
health [53]. As several studies suggested, the effects of an individual’s wider social network
on health are barely comparable to that of intimate personal relationships, which is much
more beneficial to health [54–56].

Further analysis revealed different trends in the relationship between social integration
and chronic disease prevalences across different age groups within the internal migrant
populations. Among respondents under 35 years old, higher levels of social integration
were consistently associated with a lower prevalence of chronic diseases. However, for
those aged 35 and above, social integration exhibited a U-shaped relationship with chronic
disease prevalence, with the highest level of integration corresponding to the greatest
prevalence. Younger internal migrants are generally more proactive in adapting to their new
environment [57,58]. Compared to the older internal migrants, increased social integration
means that they may have greater access to services and are able to seek more actively
for health education resources [59–61]. In contrast, older internal migrants in China often
relocate to assist their adult children who reside in the inflow region, or they are the
first-generation internal migrants themselves [49,62]. They need to provide more physical
or financial support to their families, often at the expense of their own time and money,
which can lead to a passive social integration pattern. Alternatively, when the elderly
internal migrants need assistance to access to healthcare services, their children are often
unable to provide companionship and care because they are in school or work, so that the
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senior internal migrants cannot receive timely and appropriate diagnosis and treatment
due to lack of intergenerational support [63,64]. In a typical society in China, where social
and community support is not as well established as traditional family care, higher levels
of social integration alone could not provide close support like family members, and may
impose additional stress, thereby increasing the likelihood of having chronic diseases in
this group [65–67].

The relationship between social integration and chronic disease prevalences in male
and female internal migrant populations both follow a U-shaped pattern, with a medium
level of social integration offering stress-buffering benefits for both. However, women
experience a steeper curve and a narrower range of the protective effect from social in-
tegration. This may be a result of different integration patterns between sexes [68,69].
Divney et al. discovered that female immigrants with higher acculturation had a 50%
higher proportion of having hypertension compared to those with lower acculturation,
while the likelihood for male immigrants increased 15% [45]. Similarly, Modesti et al. found
that acculturation nearly doubled the prevalence of hypertension and diabetes among
female Chinese immigrants in Italy, with no significant impact on men [42]. A study of
immigrant women from Mexico and the Middle East has shown similar results [70,71].
These disparities may arise from the traditional role for different sexes, which places greater
family care responsibilities on women, as well as barriers to social integration, such as
gender discrimination. At the migration destination, male migrants tend to build broader
external social networks, often through work, while women typically maintain smaller,
family-centered networks [68,72–75]. As women reach higher levels of social integration,
the exhaustive effort to balance family and social responsibilities may exert excessive
burden and compromise their health [76–78].

Meanwhile, irrespective of the internal migrant population’s income level, higher
levels of social integration are significantly associated with a higher likelihood of developing
chronic diseases. This may be attributed to the income disparity between the migrant
community and local residents, as the study found socioeconomic inequality negatively
influences the health of internal migrants with equivalent levels of social integration
compared to local residents [25]. The development and maintenance of social networks
is one of the strategies used by the migrant population to increase income at the inflow
region; however, they often have to endure the down-side of frequent social interactions,
such as picking up unhealthy social behaviors including smoking, drinking, and intaking
high-calorie food which can contribute to chronic disease development [25,79–84].

Finally, in the disaggregated analysis by migration duration, better social integration
was associated with higher prevalences of chronic diseases among individuals with a
migration duration < 10 years. In comparison, this trend was not significant among those
who have migrated ≥ 10 years. However, in the linear regression analysis, it was found
that internal migrants who have migrated ≥ 10 years have a significantly higher likelihood
of having chronic diseases than those who have migrated < 10 years. We believe that this
difference is due to the use of relative comparisons rather than comparisons of absolute
values in the disaggregated analysis. Although no significant increase in the prevalences of
chronic diseases was observed in the group whose have migrated ≥ 10 years, this may be
attributed to the fact that other important factors, such as better social welfare and access
to healthcare services, which may exert stronger effects on migrants of ≥10 years, could
potentially undermine such an association.

Meanwhile, our findings regarding the association between social integration and
chronic disease development disaggregated by migration duration are not in contradiction
with the “healthy migrant effect” [41]. However, previous migrant studies that investigated
the “healthy migrant effect” were often limited by relying solely on time as a measure of
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migrants’ social integration [43–46,85–87]. To address this limitation, this study employed
a broader range of indicators, including participants’ subjective sense of integration and
perceptions of social acceptance. Additionally, we conducted disaggregated analyses to
examine how different subgroups and their social integration status may influence the
likelihood of developing chronic diseases. While these indicators did not show a significant
impact among the long-term internal migrants, future studies could benefit from incor-
porating more comprehensive dimensions, such as economic integration, social support,
self-identity, or using standardized scales to comprehensively evaluate the relationship
between social integration and health outcomes [55,88–91].

Admittedly, this study also has several limitations. First, this study focuses on internal
migrants in China. Given the unique characteristics of China’s household registration
system and the relatively smaller differences in language, culture, race, and political envi-
ronment among internal migrants compared to international migrants, the findings of this
study may not be fully generalizable to international migrant populations. Moreover, as a
cross-sectional analysis, it cannot establish causality between social integration and chronic
disease prevalences. In addition, reverse causality may also occur due to the cross-sectional
study design, as the internal migrants’ physical and mental health may affect their social
participation and long-term settlement intention in the destination region, which are key
aspects for social integration [92]. While our study showed significant associations between
social integration and chronic disease prevalences, the direction of the causality between
social integration and health among the internal migrants shall be further explored by
cohort studies. The social integration scale reflects subjective perceptions rather than actual
community acceptance, and the reliance on self-reported data for hypertension and diabetes
lacks objective measures like blood pressure and glycated hemoglobin levels. Moreover,
the 2017 CMDS database contains the most recent data available for our study, which may
present certain limitations in capturing the changing demographics of the internal migrant
populations. However, as the Hukou system remains the decisive factor differentiating
the internal migrants from local residents and has undergone no major reforms since 2014,
we believe the large, representative sample from the 2017 CMDS database still holds sig-
nificant relevance and provides valuable guidance to the understanding of the current
situation. When updated data become available, future research should adopt longitudinal
designs and incorporate more objective health and social integration measures to explore
the changing dynamics and to establish their relationship with chronic disease prevalences.

5. Conclusions
This is one of the few studies, to our knowledge, that examined the relationship

between social integration and chronic disease prevalences among China’s internal mi-
grant population. The findings suggest that both the highest and lowest levels of social
integration were associated with increased prevalences of chronic diseases. These insights
provide valuable guidance for policymakers and healthcare providers in designing targeted
social integration strategies and chronic disease prevention programs for different internal
migrant populations in China.
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Figure A1. Flow diagram of participant inclusion.

Table A1. The 8-item Likert scale for the measurement of social integration.

Items Level of Agreement

A I like the city/place where I live now 1 = Totally disagree 2 = Disagree 3 = Agree 4 = Totally agree
B I pay attention to the changes in the city/place where I live now 1 = Totally disagree 2 = Disagree 3 = Agree 4 = Totally agree
C I am willing to be a part of local residents 1 = Totally disagree 2 = Disagree 3 = Agree 4 = Totally agree
D I think the locals are willing to accept me as one of them 1 = Totally disagree 2 = Disagree 3 = Agree 4 = Totally agree
E I feel that locals look down on outsiders 1 = Totally agree 2 = Agree 3 = Disagree 4 = Totally disagree
F It’s important for me to follow the customs of my hometown 1 = Totally agree 2 = Agree 3 = Disagree 4 = Totally disagree
G My hygiene habits are quite different from those of the local people 1 = Totally agree 2 = Agree 3 = Disagree 4 = Totally disagree
H I consider myself to be a local resident 1 = Totally disagree 2 = Disagree 3 = Agree 4 = Totally agree

http://www.geodata.cn
http://www.geodata.cn
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Table A2. Measurement for covariates.

Covariates Variable Description Variable Type

Sex 0 = Male, 1 = Female Binary
Age (year) 0 = Under 35 years old, 1 = 35 years old and above Binary
Ethnicity 0 = Han, 1 = Others Binary

Education 1 = No formal school/Primary school/Middle school, 2 = Secondary
school, 3 = College and above Categorical ordered

Marital status 1 = Unmarried, 2 = Currently married/living with spouse,
3 = Divorced/Widowed Categorical

Monthly income (CNY) 0 = Less than CNY 6000, 1 = CNY 6000 and above Binary
Medical insurance 0 = No, 1 = Yes Binary
Location of hometown 1 = Rural, 2 = Suburban, 3 = Urban Categorical
Duration of migration 0 = Less than 10 years, 1= 10 years and above Binary

Migratory range 1 = Intercounty within the city, 2 = Intercity in the province,
3 = Intercounty within the city Categorical

Participation in social activity 0 = No, 1= Yes Binary
Social insurance 0 = No, 1 = Yes Binary

Table A3. Association between social integration quartile and combined chronic diseases 1, disaggre-
gated by age, sex, income, and migrant duration.

Hypertention Diabetes Combined Chronic Diseases

Characteristics AOR (95% CI) p-Value AOR (95% CI) p-Value AOR (95% CI) p-Value

Disaggregated by age
Social integration quartile (<35 years)
Q1 Ref Ref Ref
Q2 0.93 (0.86, 1.01) 0.098 1.09 (1.00, 1.19) 0.036 0.90 (0.85, 0.95) <0.001
Q3 0.78 (0.77, 0.79) <0.001 0.70 (0.63, 0.78) <0.001 0.74 (0.73, 0.75) <0.001
Q4 0.75 (0.70, 0.82) <0.001 0.82 (0.52, 1.30) 0.402 0.74 (0.69, 0.80) <0.001
Social integration quartile (≥35 years)
Q1 Ref Ref Ref
Q2 0.88 (0.87, 0.89) <0.001 0.96 (0.89, 1.02) 0.186 0.89 (0.87, 0.91) <0.001
Q3 0.98 (0.97, 0.99) <0.001 1.12 (1.10, 1.15) <0.001 0.99 (0.97, 1.01) 0.485
Q4 1.12 (1.07, 1.17) <0.001 1.29 (1.23, 1.35) <0.001 1.13 (1.08, 1.18) <0.001
Disaggregated by sex
Social integration quartile (Male)
Q1 Ref Ref Ref
Q2 0.89 (0.86, 0.93) <0.001 1.00 (0.90, 1.10) 0.947 0.89 (0.86, 0.93) <0.001
Q3 0.92 (0.89, 0.95) <0.001 1.05 (1.01, 1.10) 0.016 0.93 (0.88, 0.99) 0.016
Q4 1.06 (1.02, 1.11) 0.007 1.25 (1.17, 1.35) <0.001 1.07 (1.03, 1.12) 0.002
Social integration quartile (Female)
Q1 Ref Ref Ref
Q2 0.87 (0.83, 0.92) <0.001 0.95 (0.91, 1.00) 0.059 0.89 (0.86, 0.92) <0.001
Q3 1.02 (0.98, 1.06) 0.412 1.08 (1.05, 1.14) <0.001 1.01 (0.98, 1.05) 0.444
Q4 1.11 (1.01, 1.22) 0.025 1.21 (1.11, 1.30) <0.001 1.12 (1.03, 1.22) 0.012
Disaggregated by income
Social integration quartile (< CNY 6000)
Q1 Ref Ref Ref
Q2 0.91 (0.86, 0.98) 0.009 1.05 (0.95, 1.16) 0.330 1.12 (0.89, 1.41) 0.329
Q3 1.01 (0.99, 1.03) 0.316 1.10 (1.00, 1.20) 0.050 1.15 (1.07, 1.25) <0.001
Q4 1.14 (1.10, 1.17) <0.001 1.28 (1.22, 1.35) <0.001 1.32 (1.23, 1.41) <0.001
Social integration quartile (≥ CNY 6000)
Q1 Ref Ref Ref
Q2 0.84 (0.81, 0.88) <0.001 0.89 (0.85, 0.91) <0.001 0.97 (0.94, 1.02) 0.225
Q3 0.89 (0.85, 0.93) <0.001 1.03 (0.91, 1.16) 0.652 1.13 (1.06, 1.20) <0.001
Q4 1.00 (0.90, 1.12) 0.975 1.16 (1.01, 1.32) 0.036 1.49 (1.14, 1.97) 0.004
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Table A3. Cont.

Hypertention Diabetes Combined Chronic Diseases

Characteristics AOR (95% CI) p-Value AOR (95% CI) p-Value AOR (95% CI) p-Value

Disaggregated by migratory duration (year)
Social integration quartile (<10 years)
Q1 Ref Ref Ref
Q2 0.92 (0.90, 0.94) <0.001 0.98 (0.88, 1.10) 0.752 0.92 (0.85, 0.99) 0.019
Q3 1.00 (0.98, 1.02) 0.779 1.09 (0.98, 1.22) 0.108 0.98 (0.97, 0.99) <0.001
Q4 1.20 (1.05, 1.38) 0.008 1.34 (1.07, 1.70) 0.012 1.15 (1.09, 1.21) <0.001
Social integration quartile (≥10 years)
Q1 Ref Ref Ref
Q2 0.83 (0.76, 0.91) <0.001 1.00 (0.79, 1.26) 0.999 0.85 (0.77, 0.92) <0.001
Q3 0.92 (0.83, 1.02) 0.104 1.12 (1.02, 1.23) 0.021 0.93 (0.87, 1.00) 0.055
Q4 0.98 (0.91, 1.06) 0.677 1.27 (1.11, 1.47) <0.001 0.99 (0.94, 1.04) 0.613

Note: 1 Combined chronic diseases: hypertension and/or diabetes. AOR: adjusted odds ratio; CI: confidence inter-
val. Logistic regression analysis was used to examine the association between social integration and hypertension
and/or diabetes, and disaggregated by each variable including age, sex, income, and migrant duration. Adjusted
for age, sex, monthly income, education, ethnicity, marital status, medical insurance, hometown type (rural,
suburban, urban), migration duration, migration range, social insurance, and participation in social activity.
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