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Factors influencing cardiovascular
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Chinese migrant workers with
metabolic syndrome using mixed
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This study examined factors influencing health behaviors for cardiovascular disease prevention
among Korean-Chinese migrant workers with metabolic syndrome in South Korea, using an ecological
model-based mixed-methods approach. An explanatory sequential design was applied. Data were
collected from 204 participants in the Seoul metropolitan area, assessing intrapersonal, interpersonal,
institutional, and community-level variables. Participants had a mean age of 51.4+6.3 years; 55.4%
were female, and their average length of stay in Korea was 10.8 + 4.8 years. Hierarchical regression
analysis showed that being female (B=0.25, p<.001), having lower depression levels (B = -0.09,
p=.037), higher internal health locus of control (3=0.26, p<.001), and occupation type (f =-0.11,
p=.006) were significant predictors at the intrapersonal level, while social support (B=0.43, p<.001)
was significant at the interpersonal level (Adj. R2 = 0.747, p<.001). Content analysis of qualitative data
from 12 in-depth interviews identified barriers such as lacks of MetS risk awareness and motivation
for lifestyle changes, while highlighting social support and culturally appropriate health education as
facilitators. Korean-Chinese workers face multiple challenges in adopting healthy behaviors due to
demanding work conditions and limited resources. Interventions to improve mental health, enhance
personal motivation, and provide culturally tailored, occupation-specific education and support are
essential to promote cardiovascular health in this vulnerable population.
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Among migrant workers engaged in economic activities in South Korea, the incidence rate of Cardiovascular
disease (CVD), which is a leading cause of death worldwide, is 77.2%12, Migrant workers are classified as a
vulnerable group within society®. As of 2024, among the 1.42 million registered foreign workers in Korea,
Korean-Chinese workers make up the largest group, accounting for 17.9% (240,000 individuals)*. Most are
employed in manual labor sectors such as retail, food service, and accommodation, where unstable working
conditions and long hours with insufficient rest (49.6%) are common®. Additionally, low income, poor housing,
and limited health awareness heighten health risks®.

Metabolic syndrome (MetS), a key modifiable risk factor for CVD, presents a major public health concern’s,.
In China, where CVD is the leading cause of death’, a study of 130,018 adults reported MetS prevalence at
31.1%, with high rates of abdominal obesity (40.8%), hypertension (49.4%), and dyslipidemia (41.1%)°—
figures exceeding Korea’s 24.9%'!. Among Korean-Chinese migrant workers in Korea, rates of obesity (59.8%),
hypertension (24.0%), and dyslipidemia (21.2%) are also notable!2. These disparities stem from sociocultural
factors, such as traditional high-fat diets and increased processed food consumption, which raised MetS risk by
17% over 15 years'>. High rates of smoking and alcohol consumption among Chinese adults—33.7% and 43.7%,
respectively—are also culturally normalized'’, highlighting the need for tailored interventions for Korean-
Chinese individuals with MetS.

Preventing CVD at the MetS stage requires both lifestyle modification and pharmacological management,
which depend on understanding factors that influence health behaviors'®. Key determinants include disease
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knowledge, health consciousness, and internal health locus of control, whereas depression hinders behavior
change!>!. Individuals with lower socioeconomic status are more likely to maintain unhealthy habits!”. Korean-
Chinese migrant workers often face cultural and healthcare access barriers, which hinder engagement in health-
promoting behaviors despite the known benefits of physical activity!'®1°.

Occupational stress also negatively affects health behaviors among migrant workers in Korea, suggesting
the need for targeted stress-reduction strategies?”. In China, community-based health programs improved
health behaviors, emphasizing the combined role of personal and environmental factors?*2. Notably, 90.8% of
Korean-Chinese workers have lived in Korea for over five years’, yet research on disease prevention and health
management in this population remains limited due to cultural and institutional challenges?.

This study uses an ecological model?® to examine factors influencing cardiovascular health behaviors among
Korean-Chinese migrant workers with MetS in Korea. The model considers multiple levels of influence—
namely intrapersonal, interpersonal, institutional, and community. The public policy level, which influences
behavior indirectly, was excluded. Quantitative data identify key factors across these levels, including individual
characteristics, social support, occupational stress, and access to health resources. Qualitative interviews
further explore the contextual and lived experiences underlying these behaviors. The findings will contribute to
developing tailored interventions for CVD prevention in migrant worker populations.

Methods

Study design

This research employed a mixed-methods explanatory sequential design®* to objectively and comprehensively
understand the factors influencing cardiovascular health behaviors and explore participants’ lifestyle and health
behavior experiences.

Setting and participants

The quantitative study included Korean-Chinese workers with MetS engaged in economic activities across three
districts in the Seoul metropolitan area. Participants were aged 19 or older, held Chinese nationality, and met
at least three of the five MetS diagnostic criteria: elevated blood pressure (= 130/85 mmHg or antihypertensive
use), fasting glucose (> 110 mg/dL or diabetes treatment), triglycerides (> 150 mg/dL or lipid-lowering therapy),
low high density lipoprotein (HDL) cholesterol (< 40 mg/dL for men, <50 mg/dL for women), and abdominal
obesity (waist 290 cm for men, =85 cm for women). Eligible participants were full-time workers in Korea, able
to communicate in Korean or Chinese, and provided informed consent. Individuals with a history of CVD
or clinically diagnosed mental or cognitive disorders were excluded based on self-report during the informed
consent process. However, participants with subclinical or undiagnosed depressive symptoms were not excluded.
Depression was assessed using the questionnaire and treated as a continuous variable to capture a range of
symptom severity.

Sample size was calculated using G*Power 3.1.9.7 for linear regression. Based on a previous study (R* =
0.31)%%, a moderate effect size (f2=0.15), power of 0.90, a=0.05, and 18 predictors, the minimum required sample
was 183. Considering a 10% dropout rate, the final sample size was set at 204. For the qualitative component,
12 participants were purposefully selected from survey respondents based on key characteristics (e.g., MetS
knowledge, occupation, gender, age, residence duration, and health behaviors). Interviews were conducted over
one month and continued until thematic saturation was reached, consistent with prior guidance that saturation
is typically achieved within 6 to 12 interviews in homogeneous samples®.

Data collection

Data were collected from July to August 2024, following approval from the H University Institutional Review
Board (Approval No.: --*). The researcher initially visited workplaces such as restaurants, long-term care
hospitals, and small businesses to verify health check-up results and recruit eligible participants. Due to limited
access through direct visits, snowball sampling was later employed. A total of 204 Korean-Chinese workers
with MetS completed structured, self-reported questionnaires through one-on-one interviews. All quantitative
data were collected by a single researcher fluent in both Korean and Chinese, ensuring clear communication
and consistency. For the qualitative component, the same bilingual researcher conducted one-on-one, in-depth
interviews with 12 participants at convenient times and locations. Each session lasted 40-50 min and followed
a semi-structured guide. In-depth interviews were conducted in Korean or Chinese according to participant
preference. Topics included health behaviors, knowledge of MetS and CVD, perceived barriers and facilitators,
environmental influences, and support needs. All interviews were audio-recorded, transcribed, and reviewed to
ensure accuracy. All methods were performed in accordance with the relevant guidelines and regulations, and in
accordance with the Declaration of Helsinki.

Measurements
This research primarily utilized a self-reported questionnaire. All instruments were obtained via email with
permission from their respective developers or translators.

General characteristics of participants

The general characteristics of participants included gender, age, marital status, cohabitation with family,
education, economic status, work-related length of stay in Korea, occupation type, body mass index (BMI),
working hours, family history of CVD, smoking, alcohol consumption, exercise, and health insurance coverage.
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Knowledge of MetS

A self-reported questionnaire assessing individuals’ awareness, knowledge, and health behaviors was used
to measure knowledge of MetS?’. This instrument includes 20 items covering diagnostic criteria, causes,
management methods, and complications of MetS. Participants responded to each item with “True,” “False,” or
“Don’t know?” Correct responses were scored as 1 point, while incorrect or “Don’t know” responses were scored
as 0, yielding a total score range of 0-20. Higher scores indicated greater knowledge of MetS. The tool’s reliability

during development was Kuder-Richardson Formula 20 =0.75, and in this research, 0.66.

Health consciousness

Health consciousness, referring to an individuals level of interest and attitude toward their own health, was
measured using a tool designed to assess personal engagement with health-related matters®. This scale consists
of five items measuring interest in health knowledge, behaviors, and attitudes. Each item is rated on a 5-point
Likert scale from 1 (“Not at all”) to 5 (“Very much”), with higher scores indicating greater health consciousness.
The tool’s reliability at development was Cronbach’s a= 0.74, and in this research, 0.85.

Internal health locus of control

Internal health locus of control, defined as the belief that one’s health is determined by one’s own actions, was
assessed using the Korean version?’ of the Multidimensional Health Locus of Control scale®. The scale consists
of six items, each rated on a 5-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”).
Scores range from 6 to 30, with higher scores indicating a stronger internal health locus of control. The tool’s
reliability during development was Cronbach’s a = 0.81, and in this research, 0.83.

Depression

Depression was measured using the Patient Health Questionnaire-9 (PHQ-9), a self-reported questionnaire
adapted to Korean with validated reliability and validity®!. The tool consists of nine items for depression,
assessing the frequency of these issues over the past two weeks. Higher total scores on the PHQ-9 indicate
greater severity and frequency of depressive symptoms. The reliability of the tool at development was Cronbach’s
a=0.95, and in this research, 0.76.

Social support

Social support was measured using a tool to assess perceived support from family, relatives, friends, and others®.
The tool consists of 25 items across four subdomains: emotional support, material support, informational
support, and appraisal support. Each item is rated on a 5-point Likert scale from 1 (“Hardly true”) to 5 (“Very
true”), with higher scores indicating more excellent social support. The overall reliability of the tool during
development was Cronbach’s a= 0.94, and in this research, 0.97.

Occupational stress

Occupational stress was measured using the 24-item Korean Occupational Stress Scale-Short Form, developed
by the Korea Occupational Safety and Health Agency?. The tool includes seven subdomains: job demand, job
control, interpersonal conflict, job insecurity, institutional system, lack of reward, and workplace culture. Each
item is rated on a 4-point scale, with higher scores indicating greater occupational stress. Scores are calculated as
weighted domain values, as suggested by the original authors, and averaged across the seven domains. The tool’s
reliability during development was Cronbach’s a = 0.93, and in this research, 0.80.

Use of health information and resources

An assessment tool was adapted and developed to measure community-level use of health information and
resources, based on reports by the International Organization for Migration and the Migration Research and
Training Center*. The tool was tailored to the study population. Content validity was confirmed by 10 experts,
including nursing professors, Korean-Chinese community leaders, and workers with MetS; all items achieved
a Content Validity Index of >0.80. The final tool included 10 dichotomous items: two on health education
programs, four on access to community health centers/hospitals, and four on healthcare services for migrants.
“Yes” responses were scored as 1, and “No” as 0, with higher scores indicating better resource utilization. The tool
showed acceptable reliability (Kuder Richardson-20 =0.61).

Cardiovascular health behaviors

These were measured using a lifestyle assessment tool developed by the Korean National Health Insurance
Corporation for CVD prevention, which had been adapted and refined for male drivers in a study™®. The tool
comprises 18 items across six subdomains: smoking, alcohol consumption, physical activity, dietary habits, stress
management, and preventive health care. Each item is rated on a 5-point Likert scale from 1 (“Not at all”) to 5
(“Very much”). For non-smokers, all three smoking-related items were scored as 5 points. The total score ranges
from 18 to 90, with higher scores indicating better adherence to preventive health behaviors. The tool’s reliability
was Cronbach’s a= 0.93 at development and 0.78 in this research.

Data analysis

Quantitative data were analyzed using SPSS/Win 26.0. Descriptive statistics summarized general characteristics
and variables. Group differences in health behaviors were examined using t-tests and ANOVA with Schefté’s post-
hoc test. Pearson’s correlation coefficients assessed associations between variables, and hierarchical regression
identified predictors of cardiovascular health behaviors. Qualitative data were transcribed using the CLOVA
app and analyzed through inductive content analysis*® with MAXQDA 24 software. Two researchers reviewed
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the transcripts, conducted open coding, and identified key phrases. Codes were grouped into subcategories and
then abstracted into overarching categories and themes. Rigor was ensured through credibility, transferability,
dependability, and confirmability®”.

Results

Sample characteristics and research variables

Participants had a mean age of 51.4 £6.3 years, and 55.4% were female. Most were married (60.3%), lived
alone (54.9%), and had a high school education (60.3%). Occupations included restaurant work (23%), self-
employment (21.1%), caregiving (19.1%), office work (14.2%), manufacturing (14.2%), and cleaning (8.3%).
Average Work-related length of stay was 10.8 +4.8 years. Most participants were on hyperlipidemia medication
(87.3%), and 51.0% had a body mass index =25 kg/m?. A family history of CVD was reported by 52.0%, smoking
by 45.1% (mean duration 7.8 +10.4 years), and weekly alcohol use (= 2 times) by 53.0%. Aerobic and strength
exercise less than twice weekly were reported by 65.7% and 80.9%, respectively (Table 1). The mean scores (+ SD)
for key research variables were as follows: MetS knowledge (12.70 +2.37), health consciousness (20.19 +2.85),
internal health locus of control (23.01 +3.71), and depression (3.44 +2.88), with 66.7% of participants classified
as having normal levels of depression, 31.4% mild, and 1.9% moderate. Social support scored 88.57 +12.56, daily
working hours averaged 12.01 +1.47, and occupational stress was 44.19 +7.86. The average score for the use of
health information and resources was 2.15 + 1.17.

Differences and associations in cardiovascular health behaviors

Women, caregivers, those with <10 years of residence, and participants with BMI <25 showed significantly
higher cardiovascular health behavior scores. Cardiovascular health behaviors were positively correlated
with MetS knowledge (r=.40), health consciousness (r=.62), internal locus of control (r=.67), social support
(r=.68), and use of health information and resources (r=.31) (all p <.001). Negative correlations were found with
depression (r = -.41, p<.001) and occupational stress (r = -.17, p=.016) (Table 2).

Characteristics Categories M £SD or n(%)
Age, yr Range, 38-65 51.42 +£6.27
Male 91(44.6)
Gender Female 113(55.4)
Single 36(17.6)
Marital status Married 123(60.3)
Divorced or Bereaved | 45(22.1)
Alone 112(54.9)
Living arrangement Spouse 37(18.1)
8 8 Children or Spouse 38(18.7)
Other cohabitants 17(8.3)
Middle school 48(23.5)
Education level High school 123(60.3)
College 33(16.2)
Restaurant worker 47(23.0)
Office worker 29(14.2)
Occupation type Manufacturing worker | 29(14.2)
up YP Cleaning worker 17(8.3)

Long-term care aide 39(19.1)
Self-employed workers | 43(21.1)

Monthly income, Dollars ; ;:ggg 1222(?81)9)
Chronic cgndition“ Yes 120(58.8)
Hypertensmn Yes 48(23.5)
Dlabetgs_ ) Yes 178(87.3)
Hyperlipidemia 100(49.0)
Body mass index, kg/m? ;Z(l) :gé?l 104(51.0)
Family history of CVD Yes 106(52.0)
Current Smoker Yes 92(45.1)
Period, yr 7.77 £10.42
Alcohol drinking Yes 184(90.2)
Aerobic exercise, times/wk | >2 70(34.3)
Strength exercise, times/wk | >2 39(19.1)
Length of stay in Korea, yr | Range, 2-23 10.76 £4.83
Daily working hours, hr 12.01 £1.47
Foreign health insurance Yes 203(99.5)

Table 1. General characteristics of participants (N=204). "Multiple responses; CVD = Cardiovascular disease.
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Characteristics Categories M+SD t/F/r | p/Scheffé

Intrapersonal factors

Age <50yrs 49.78 £8.69 | —1.54 | 0.126
=50 yrs 51.70 £8.59

Gender Male 45.51+5.89 | —-9.83 | <0.001
Female 55.39 +8.00

Marital status Single/Divorced/Bereaved | 50.68 £8.20 | —0.40 | 0.688
Married 51.18 £8.98

Living arrangement Alone 50.34 +8.89 1.15 | 0.251
With family 51.74 +8.36

Education level Middle school 49.21+7.68 | —1.63 | 0.105
> High school 51.53 +8.89

Occupation type Restaurant worker® 53.45+7.50 9.67 | <0.001
Office worker® 45.61 £6.90 b,c<ad, f<e
Manufacturing worker® 45.13 +4.85
Cleaning worker? 53.53 +£8.36
Long-term care aide® 55.38 +8.64
Self-employed worker! 50.86 +9.42

Length of stay in Korea | < 10 yrs 53.14+8.02 | 3.31 | 0.001
> 10 yrs 49.21 £8.80

Body mass index <25 kg/m? 53.98 £8.06 | 5.26 | <0.001
> 25 kg/m? 47.98 £8.22

Family history of CVD | Yes 51.21+8.90 | 0.39 | 0.698
No 50.73 +£8.43

MetS knowledge 0.40 | <0.001

Health consciousness 0.62 | <0.001

Internal health locus of control 0.67 | <0.001

Depression -0.41 | <0.001

Interpersonal factors

Social support 0.68 | <0.001

Institutional factors

Daily working hours <12h 50.51 £8.72 | —0.54 | 0.588
>12h 51.21 +8.65

Occupational stress -0.17 | 0.016

Community factors

Use of health information and resource 0.31 | <0.001

Table 2. Differences and associations of health behaviors by participant characteristics & research variables
(N=204). CVD =Cardiovascular disease.

Factors influencing cardiovascular health behaviors

Hierarchical regression revealed that higher social support (B =0.43, p <.001), internal health locus of control (§
=0.26, p<.001), female gender (B =0.25, p <.001), caregiver occupation (f = -0.11, p =.006), and lower depression
(B =-0.09, p=.037) significantly predicted better cardiovascular health behaviors. The final model accounted for
74.7% of the variance (Adjusted R*> = 0.747, F= 55.19, p<.001), with no multicollinearity or autocorrelation
issues (Durbin-Watson = 1.705, Variance Inflation Factor =1.12-2.40) (Table 3).

Qualitative findings

The general characteristics of research participants are presented in Table 4. Through one-on-one in-depth
interviews, 122 meaningful statements regarding participants’ lifestyle habits and perceptions of health behaviors
were identified. Based on the ecological model, these statements were categorized into domains providing
contextual explanations. The meaningful statements were further grouped into 12 subthemes and 6 main themes
(Table 5).

Theme 1. Lack of awareness of MetS risks
Participants had low awareness of managing hyperlipidemia and hypertension, often neglecting care or
discontinuing medication when asymptomatic. Despite the strong link between chronic diseases like
hyperlipidemia, hypertension, and diabetes with CVD, their limited understanding led to risk underestimation
and a sense of detachment from these conditions.

Subtheme 1. Overlooking the Importance of Risk Factor Management.
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Model 1 Model 2 Model 3 Model 4
Variables SE | |tp) SE | |tp) SE | |tp) SE | |tp)
(Constant) 3.10 3.40(0.001) | 3.80 0.59(0.653) | 3.88 0.55(0.581) | 4.08 0.53(0.598)
Intrapersonal factors
Gender(Ref: Male) 093 | 0.26 | 4.83(<0.001) | 0.77 | 0.24 | 5.44(<0.001) | 0.78 | 0.25 | 5.49(<0.001) |0.89 | 0.25 |5.45(<0.001)
Occupation type (Ref: Care aide) 0.90 | -0.11 | -2.43(0.016) |0.74 | -0.11 | —2.82(0.005) | 0.75 | —0.11 | —2.79(0.006) | 0.74 | =0.11 | ~2.79(0.006)
Length of stay in Korea (Ref:>10 yrs) | 0.73 | 0.03 | 0.70(0.485) | 0.61 | 0.07 | 1.96(0.052) |0.61 | 0.07 | 1.95(0.052) |0.62 | 0.07 | 1.93(0.055)
Body mass index (ref: >25) 0.89 | 0.10 | 1.99(0.048) |0.75 | 0.03 | 0.76(0.451) |0.76 | 0.04 |0.85(0.399) |0.77 | 0.04 |0.84(0.404)
MetS knowledge 0.17 | 0.09 | 1.82(0.070) |0.14 | 0.05 | 1.33(0.186) |0.15 | 0.05 |1.21(0.228) |0.15 | 0.05 |1.20(0.232)
Health consciousness 0.17 | 0.30 |5.40(<0.001) [ 0.15 | 0.09 | 1.83(0.069) |0.15 | 0.09 |1.79(0.075) |0.15 | 0.09 |1.79(0.076)
Internal health locus of control 0.14 | 0.29 | 4.77(<0.001) [ 0.12 | 0.27 |5.25(<0.001) | 0.12 | 0.26 |5.07(<0.001) |0.12 | 0.26 |4.97(<0.001)
Depression 0.14 | -0.14 | -2.87(0.005) |0.12 | =0.09 | —2.10(0.045) | 0.12 | -0.08 | —2.06(0.041) | 0.12 | -0.08 | ~2.02(0.037)
é”‘?"l’e"”"“lf““”" 0.03 | 0.43 | 9.40(<0.001) | 0.03 | 0.43 |9.30(<0.001) | 0.03 | 0.43 |9.24(<0.001)
ocial support
g’“’""”".’”“lf“‘t"“ 0.04 | -0.03 | ~0.74(0.461) | 0.04 | -0.03 | —0.69(0.489)
ccupational stress
Sgéﬂ;lzggf{hf?gg:;ation and resource 030 | 0.01 | 0.18(0.859)
RY/Adj R? 0.682/0.669 759/0.748 0.760/0.748 0.760/0.747
AR? 0.682 0.076 0.001 <0.001
F(p) 52.37(< 0.001) 67.80(< 0.001) 60.94(< 0.001) 55.19(< 0.001)

Table 3. Multivariate analysis of factors influencing health behaviors among participants (N=204). B
=Unstandardized Coeflicients beta; SE = Standard error;p = Standardized coefficients beta; MetS = Metabolic
Syndrome. Model 1 includes intrapersonal factors (Gender, Occupation, Work-ralated length of stay, Body
mass index, Depression, MetS knowledge, Health consciousness, Internal health locus of control, Depression);
Model 2 adds interpersonal factor (Social support); Model 3 adds institutional factor (Occupational stress);
Model 4 adds community factor (Use of health information and resources).

Occupation Alcohol | Living
ID | Gender | Age, yrs | type Current smoker | drinking | arrangement | Length of stay in Korea, yrs
1 | Female |52 Restaurant No Yes With family | 11
2 | Male 39 Office Yes Yes Alone 6
3 | Male 55 Self-employed | Yes Yes Alone 14
4 | Female |51 Cleaning No Yes With family | 18
5 | Male 56 Restaurant No Yes With family 3
6 | Female |49 Restaurant No Yes Alone 6
7 | Female |49 Care aide No Yes Alone 8
8 | Female |61 Care aide No Yes Alone 14
9 | Female |49 Manufacturing | Yes Yes Alone 11
10 | Male 51 Manufacturing | Yes Yes Alone 10
11 | Female |39 Restaurant No Yes With family 4
12 | Male 61 Self-employed | Yes Yes Alone 9

Table 4. General characteristics of qualitative interview participants (N= 12).

“I stopped taking the medication for hyperlipidemia after a month because I had no symptoms. It didn’t seem
serious, and I don’t see much benefit in managing my health. Exercise just makes me tired.” (P1).

“I take blood pressure medication because I feel symptoms like headaches, but I don’t take anything for
hyperlipidemia since it has no symptoms and doesn’t feel serious.” (P2).

Subtheme 2. Failure to Recognize the Link to CVD.

“I know that CVD is a condition like stroke, where blood vessels get blocked, but thats about it. I don’t really
know much else. I don’t even know if my current hyperlipidemia affects CVD, or if it’s really that dangerous.” (P1).

“I have diabetes and hyperlipidemia, but I don’t know what connection they have with CVD. I've never really
paid attention to it, so I'm not sure. It seems like a condition that doesn’t concern me.” (P4).

Theme 2. Lack of motivation for lifestyle changes
Participants recognized the need to limit alcohol and smoking for CVD prevention but struggled with consistency
due to their stress-relieving effects. Busy work environments and aging further hindered their ability to seek
health information and take proactive action.

Subtheme 1. Difficulty in sustaining commitment to health management.
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Ecological levels | Themes Subthemes
Overlooking the importance of risk factor management
Lack of MetS risk awareness
Failure to recognize the link to CVD
Difficulty in sustaining a commitment to health management
Intrapersonal Lack of motivation for lifestyle changes
Insufficient access to disease management information
Emotional eating and dietary patterns reinforced by loneliness
Persistence of unhealthy lifestyle habits due to loneliness and depression
Neglect of self-management due to depression
Encouragement from others facilitating exercise participation
Interpersonal The influence of social support on lifestyle habits
Limited health awareness due to lack of family support
Challenges in self-management Difficulty in maintaining healthy eating habits due to long working hours
Institutional d . i
ue to economic activity Limited access to medical services due to financial burden
Call for expanded and publicized health support programs for migrants
Community Need for tailored health support for foreign migrant workers
Demand for culturally tailored health education for Korean-Chinese workers

Table 5. Findings from qualitative interviews on participants’ lifestyle patterns and health perceptions (N=
12).

“I know drinking is bad for CVD, but the stress relief makes me forget my decision to quit. I tell myself, Tm still
young, it'll be fine,” and keep drinking” (P2).

“After work, I have a drink with my husband and enjoy late-night snacks. I know I shouldn’t, but I reassure
myself that my medication will prevent any harm.” (P3).

“I've been smoking for 20 years, so quitting is really hard. I just can’t fully commit to stopping.” (P10).

Subtheme 2. Insufficient access to disease management information.

“My wife and I want to stay healthy as we age, but we don’t know how, so we end up doing nothing. With work
and aging, we don't even take the time to look for information.” (P5).

“I don’t know how to manage my condition, so I just eat more vegetables. I don’t think not exercising is a big
issue, so I don’t focus on it” (P7).

Theme 3. Persistence of unhealthy lifestyle habits due to loneliness and depression
Participants maintained unhealthy lifestyle habits due to loneliness, seeking comfort in greasy foods like Chinese
cuisine to cope with homesickness. Living alone and experiencing depression further reduced their motivation
for physical activity and health management.

Subtheme 1. Emotional eating and dietary patterns reinforced by loneliness.

“Even after work and on holidays, greasy Chinese food feels right, so I eat it almost daily from a nearby restaurant.
Eating helps me cope with loneliness and makes me feel a little better” (P2).

“I'm saving money to return to China. Staying in Korea during Chinese New Year made me feel very lonely. To
cope, I cook Chinese food, especially meat dishes and fried dumplings.” (P11).

Subtheme 2. Neglect of self-management due to depression.

“Living alone for so long makes me feel depressed. I don’t want to stay home, but there’ little to do, so I end up
doing nothing. Apart from walking to work, I'm just holding on for my children in China.” (P3).

“I came to Korea with my husband, but after he passed away, I've lived alone for years. It’s lonely, and with no
one to talk to, my stress built up, leading to depression. I know Living alone feels empty, making me avoid exercise
even more.” (P8).

Interpersonal level
Theme 4. Influence of social support on lifestyle habits
Social support motivated participants to engage in healthier behaviors, while its absence led to reduced awareness
and neglect of health management.

Subtheme 1. Encouragement from others facilitating exercise participation.

“On holidays, I go biking at Hangang Park. I started because a friend recommended it and sends me health
information on WeChat. I also subscribe to health news and read it daily” (P5).

“My niece, a nurse in China, keeps warning me about cardiovascular disease. So now, I drink only at company
dinners and try to walk more and do sit-ups regularly” (P6).

Subtheme 2. Limited health awareness due to lack of family support.

“Without someone reminding me of my condition, I feel like I'm doing less to take care of my health.” (P1).

“I came to Korea alone to earn money, and without family nagging me, I just take my medication but don’t
manage my health otherwise.” (P3).

Theme 5. Challenges in Self-management due to economic activity
Participants struggled with self-care due to long working hours and financial constraints. Irregular eating habits
and physical fatigue led to neglect of exercise, while the cost of medical care often resulted in delayed hospital
visits and skipped check-ups.

Subtheme 1. Difficulty in maintaining healthy eating habits due to long working hours.
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Fig. 1. Mixed method integration.

“I work 12-hour shifts six days a week and eat whatever the restaurant provides, mostly salty dishes like kimchi
and stews. I used to exercise on my day off, but after long hours of carrying heavy pots and standing all day, my body
aches too much. Now, Id rather rest, watch TV, or meet friends to eat and drink.” (P1).

Subtheme 2. Limited access to medical services due to financial burden.

“Hospitals aren’t far, but every visit costs money, so I only go if absolutely necessary. I'm here to earn for my
children in China, so unless the pain is severe, I just go to the pharmacy or endure it” (P1).

“With my limited income, I prioritize saving over medical care. I avoid clinics due to cost concerns and instead
self-medicate with pharmacy drugs.”(P6).

Theme 6. Need for tailored health support for foreign migrant workers
Participants expressed the need for tailored health programs and improved promotion of services for foreign
workers. They preferred practical, case-based materials in Chinese and Korean, as well as accessible lectures and
free programs to boost motivation for health management.

Subtheme 1. Call for expanded and publicized health support programs for migrants.

“Many Korean-Chinese workers focus on earning money and lack awareness of available health benefits. If
diseases were more publicized, we might be more motivated to manage our health.” (P3).

“I received a letter about a free health checkup and found out I have hyperlipidemia. I don’t even know what
medical support exists for foreigners or how to use my health insurance. More promotion is needed.” (P5).

Subtheme 2. Demand for culturally tailored health education for Korean-Chinese workers.

“Neither I nor my coworkers have ever received health education. A simple, short booklet in Chinese and Korean
with real-life cases would be helpful” (P2).

“I hope free courses are available where we can learn about our health during our free time.” (P4).

“It would be great to see a video about CVD risks for Korean-Chinese workers, even on platforms like TikTok,
buses, or subways.” (P09).

Mixed method integration

This study, grounded in the Ecological Model, integrated quantitative and qualitative findings to explore factors
influencing cardiovascular health behaviors among Korean-Chinese workers with MetS. Six key themes emerged,
linking findings across levels. Quantitatively, depression and internal health locus of control (intrapersonal level),
and social support (interpersonal level) were significant predictors. These were echoed qualitatively in themes
such as: “Persistence of unhealthy habits due to loneliness and depression” and “Lack of motivation for lifestyle
changes” Conversely, MetS knowledge, health consciousness (intrapersonal), occupational stress (institutional),
and use of health information and resources (community) were not significant in the quantitative analysis but
were elaborated qualitatively through themes: “Lack of MetS risk awareness,” “Challenges in self-management
due to work demands,” and “Need for tailored health support for migrant workers” (Fig. 1). Through this
integrated analysis, it was found that migrant workers at risk for CVD experience multiple, interacting health
determinants at various levels that influence their health behaviors.

Discussion
This study examined factors influencing cardiovascular health behaviors among Korean-Chinese migrant
workers with MetS through a mixed-methods approach. The mean cardiovascular health behavior score
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(50.98 +5.60) was similar to previous studies on Korean-Chinese workers!? and Korean male office workers®”.
However, considering the maximum score of 90, the overall engagement in preventive health behaviors remained
insufficient. This aligns with national data showing Korean-Chinese workers engage in fewer health behaviors
compared to other migrant groups®. Qualitative data supported these findings, revealing that long working
hours, lack of rest, and a busy work environment limited participants™ ability to seek health information or
adopt healthy practices. High smoking (45.1%) and alcohol consumption (90.2%) rates, along with low levels of
physical activity, underscore the need for systematic interventions.

Hierarchical multiple regression analysis identified gender and occupation as significant factors influencing
cardiovascular health behaviors. This result aligns with studies on migrant workers in Korea, where men were
found to engage in fewer health promotion behaviors than women®. It also supports findings from a systematic
review, which showed that migrant workers in high-income countries, such as caregivers in occupations with
better access to health information, were more likely to recognize their health issues and improve health
outcomes’. These results suggest that male workers tend to have relatively lower motivation for health behavior
practices, while caregivers are more proactive in engaging in behaviors to prevent CVD. In contrast, restaurant
and manufacturing workers faced barriers to accessing health information. These results highlight the need for
tailored workplace-based interventions and health education programs adapted to different job types.

Internal health locus of control emerged as a key intrapersonal factor positively associated with health
behaviors. Participants with a strong belief in their ability to control their health were more likely to engage in
healthy behaviors*!. Research involving 16,150 Australian adults also linked internal health locus of control to
psychological well-being and improved health behaviors*?while a systematic review found that belief in health
control fosters active health practices*’. However, qualitative findings revealed that many participants struggled
with unhealthy habits, such as smoking or late-night eating, due to stress and lack of motivation. These behaviors
were linked to feelings of helplessness and reduced interest in health. Strengthening internal motivation and self-
efficacy through tailored programs could enhance lifestyle modification efforts.

Depression negatively impacted health behaviors as an individual factor in this study, consistent with
findings from a study on middle-aged and older workers in China, where depression was shown to hinder
health behaviors*!. The theme “persistence of unhealthy lifestyle habits due to loneliness and depression”
highlighted emotional and social challenges faced by this population. These findings align with previous
research demonstrating that psychological distress reduces engagement in health-promoting behaviors?.
Therefore, integrating mental health support and social-emotional resources into health programs is essential
for improving outcomes.

Social support at the interpersonal level significantly influenced participants’ health behaviors. This aligns
with a study on foreign workers in Korea, where support from family, friends, and colleagues played a key
role in addressing health issues and fostering healthy lifestyles?2. Mixed-methods research similarly highlights
the positive impact of social support on CVD prevention behaviors in rural Korean populations®. Qualitative
findings highlighted the theme “The Impact of Social Support on Lifestyle Habits,” indicating that encouragement
from friends and family promoted healthier behaviors such as exercise and reduced alcohol use. However, limited
family support, especially among those living alone (54.9%), often hindered health management. These results
underscore the need for systematic programs to enhance social support networks for effective CVD prevention.

Although MetS knowledge was not statistically significant in the regression model, qualitative interviews
revealed low awareness of MetS risks. Many participants did not recognize the importance of managing MetS,
especially those with lower educational backgrounds. This was reflected in the theme “Lack of awareness of MetS
risks,” reinforcing the need for culturally and linguistically tailored educational programs.

At the institutional level, occupational stress was not a significant predictor, possibly due to limitations of the
measurement tool, which may not fully capture the stress experienced by self-employed or informally employed
migrant workers. Participants reported long work hours, physical fatigue, and limited access to healthcare, which
negatively affected their ability to manage health. The theme “Challenges in self-management due to economic
activity,"where participants reported working over 12 h daily, leaving little time for healthy meals, exercise, or
hospital visits illustrated how employment conditions constrained participants’ time and resources for health.
This aligns with research showing that limited rest and economic pressures deprioritize health management*.
These findings underscore the importance of developing assessment tools that reflect the realities of diverse labor
sectors.

Although community-level variables were not statistically significant in the quantitative analysis, they were
prominently highlighted in the qualitative findings. Participants expressed a strong desire for tailored support
programs at the community level, particularly emphasizing the need for culturally appropriate materials—such
as Korean-Chinese language guides, case-based videos, and regular health education. While most participants
were enrolled in the national health insurance system, many lacked knowledge on how to utilize it effectively,
reflecting previous findings that show high enrollment but low service utilization among migrant workers.

While this study did not directly measure policy-level factors such as labor conditions or access to health
insurance, their potential indirect impact on migrant workers’ health behaviors remains considerable and should
be acknowledged. Future research would benefit from incorporating these dimensions to more fully apply the
ecological model. Moreover, the findings suggest cross-level interactions that influence health behaviors. For
example, limited health literacy at the individual level was often compounded by institutional barriers, such as a
lack of culturally sensitive guidance in healthcare settings, leading to reduced service use. These dynamics reflect
the ecological model’s emphasis on the interplay between individual and structural factors. A more explicit
exploration of such multi-level influences in future research could enhance theoretical integration and guide
more effective interventions.

This study has several limitations. First, approximately 21% of participants were self-employed, yet the
occupational stress tool used was developed for employees in structured organizational settings. As a result, it
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may not have adequately captured the unique stressors experienced by self-employed individuals, potentially
contributing to discrepancies between quantitative and qualitative findings. This highlights the need for more
inclusive measurement tools and practical support tailored to diverse work environments. Second, while
snowball sampling was appropriate for reaching a hard-to-reach population, it may have introduced selection
bias and limited the generalizability of the results. Third, the use of self-reported data may have introduced
response bias, and the qualitative findings may also be limited in generalizability due to voluntary participation
and potential researcher interpretation bias.

Nevertheless, a key strength of this study lies in its mixed-methods design grounded in the Ecological Model,
which allowed for a multi-level exploration of cardiovascular health behaviors among a relatively underserved
population of migrant workers. By integrating quantitative and qualitative data, the study captured not only
measurable predictors but also the lived experiences of participants, providing deeper and more practical
insights.

Conclusions

This study identified key factors influencing cardiovascular health behaviors in Korean-Chinese workers with
MetS. Gender, occupation type, internal health locus of control, depression, and social support were significant
predictors, while qualitative findings illuminated contextual barriers, including low awareness, loneliness,
economic stress, and limited access to tailored resources. These results emphasize the need for multidimensional
interventions addressing individual motivation, psychological well-being, occupational conditions, and
community support systems. Culturally sensitive, occupation-specific, and linguistically appropriate programs
are essential to improving CVD prevention behaviors and reducing health disparities in this population.

Data availability

The data that support the findings of this study are not openly available due to reasons of sensitivity and are
available from the corresponding author upon reasonable request.We used to analyze the data using IBM SPSS
version 26.0. https://www.ibm.com/docs/en/spss-statistics/26.0.
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