
Introduction 

Metabolic syndrome (MetS), which comprises a cluster of risk factors for cardiovascular and 
disease and all-cause mortality, is a global health problem [1]. In the Republic of Korea, the 
prevalence of MetS rose from 1.53% in 2008 to 3.19% in 2017 [2]. 

Recent studies have reported that genetic variations and shared environmental factors 
contribute to the heritability of MetS, as evidenced by familial correlations [3]. Some research 
has explored the relationship between familial ties and environmental factors, including 
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ABSTRACT

Objectives: This study investigated the relationship between living arrangements and 
metabolic syndrome (MetS) risk in the adult population in the Republic of Korea. 
Methods: The samples were derived from the data collected during the second year of the 
seventh Korea National Health and Nutrition Examination Survey. The study targeted a total of 
6,265 adults who were aged 20 years and above, and multiple logistic regression analysis was 
conducted. Living arrangements were classified into 4 categories: single-person households, 
1-generation households, 2-generation households, and other family types. MetS was 
identified by the presence of at least 3 out of the 5 National Cholesterol Education Program 
Adult Treatment Panel III criteria. 
Results: For men, the odds ratio (ORs) for MetS in 1- and 2-generation households, compared 
to single-person households, were 0.92 (95% confidence interval [CI], 0.55–1.54) and 0.97 (95% 
CI, 0.58–1.62), respectively. The OR for other types of households was 0.96 (95% CI, 0.79–1.17). 
For women, the OR for MetS in 1- and 2-generation households, compared to single-person 
households, were 1.52 (95% CI, 1.15–2.01) and 1.29 (95% CI, 1.01–1.67), respectively. 
Conclusion: Our study suggests that a national strategy involving tailored interventions for 
women living in high-risk conditions is necessary to reduce the risk of MetS in Korean women. 
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lifestyle changes, climate, geography, and migration [4]. 
The advantages and disadvantages of different living 
arrangements, such as living alone or living with children, 
have also been discussed [5]. From another angle, a 
connection has been observed between single-child families 
and cardio-metabolic risk factors [6]. There is a growing 
interest in the relationship between MetS, marital status, and 
living arrangements, with numerous studies investigating 
the link between social and economic conditions and MetS 
[7−9]. 

From the standpoint of familial aggregation, the structure 
of a family has been identified as a significant predictive 
factor for maternal and paternal connections [10]. Marriage, 
in particular, encourages healthy behavior and bolsters 
mental health, thereby serving as a crucial source of social 
support that contributes to physical well-being. Furthermore, 
marriage can exert social control over lifestyle habits that 
may be detrimental to one's health [11−13]. 

Due to shifts in economic structure and development, the 
traditional extended family structure in Korea has recently 
transitioned into a nuclear family structure. Consequently, 
the number of single-generation families has significantly 
increased [14,15]. These alterations in family structure 
are transforming adult lifestyles, thereby significantly 
influencing their healthcare issues [7,16,17]. 

Previous studies have examined the associations of living 
arrangements with MetS [18−22] and psychological health 
[23−26]. Studies have also concentrated on the correlation 
between socioeconomic status and MetS in middle-aged 
and elderly people [5,9,10,12,27]. Despite the numerous 
studies on MetS, there is a dearth of research examining the 
relationship between living arrangements and the incidence 
of MetS. Consequently, this study aims to investigate the 
connection between living arrangements and the risk of 
MetS in the Korean adult population, with a focus on gender 
differences. The data for this study was sourced from the 
Korea National Health and Nutrition Examination Surveys 
(KNHANES), conducted by the Korea Disease Control and 
Prevention Agency. 

Materials and Methods 

Study Participants 
This study utilized data from the second year of the 
KNHANES VII (2017), an annual survey that includes a 
health examination, health interview, and nutrition survey. 
The survey employs a stratified multistage cluster sampling 
method to draw a representative sample from the non-
institutionalized civilian population of the Republic of 
Korea. Participants with missing data for at least 1 variable 

related to MetS were excluded from the study. Ultimately, 
the study included 6,265 participants. All participants 
provided informed consent to participate in the survey. 

Demographic Characteristics, Anthropometric 
Variables, and Living Arrangement 
For the health interview survey, we chose demographic 
variables such as age, gender, residential area, physical 
activity, alcohol consumption, smoking status, and self-
perceived health condition. We selected education level 
and household income level as socioeconomic indicators. 
Additionally, we used body mass index (BMI) and waist 
circumference (WC) as anthropometric variables. 

The area of residence was categorized into rural and 
urban. The definition of a rural residence was provided in 
the health interview survey. Physical exercise was divided 
into non-exercise and regular exercise. The regular exercise 
category included individuals who exercised 3 or more 
times a week, with each session lasting more than 20 
minutes. Alcohol consumption was split into 3 categories: 
non-drinkers, mild-moderate drinkers, and heavy drinkers. 
Individuals who consumed 3 or more drinks per day were 
classified as heavy drinkers, while those who consumed 
alcohol once or more a month were simply classified as 
drinkers. Smoking status was divided into 2 categories: 
non-smokers and current smokers. A current smoker was 
defined as an individual who had smoked 100 or more 
cigarettes and was still smoking. The non-smoker category 
included former smokers. Education level was divided into 
4 categories: elementary school, middle school, high school, 
and university. Household income level was divided into 4 
categories based on quartiles: lowest, middle-low, middle-
high, and highest. WC was measured at the narrowest point 
between the lower border of the rib cage and the iliac crest. 
The formula for calculating BMI is as follows: weight (kg)/
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height squared (m2). Living arrangements were divided into 
4 groups: (1) single-person households, adults living alone; 
(2) 1-generation households, adults living with a spouse; (3) 
2-generation households, adults living with children; (4) 
others, adults living with grandparents and other relatives. 

Definitions of MetS 
According to the updated National Cholesterol Education 
Program Adult Treatment Panel III criteria, MetS is defined 
by the presence of 3 or more of the following 5 criteria: (1) a 
WC of 90 cm or more in men, or 80 cm or more in women, 
as per the International Obesity Task Force standards for the 
Asian-Pacific population; (2) a blood pressure (BP) reading 
of 130/85 mmHg or higher, or the use of antihypertensive 
medication; (3) a fasting blood glucose level of 100 mg/dL 
or higher, or the use of medication such as insulin or oral 
agents; (4) a triglyceride level of 150 mg/dL or higher, or the 
use of medication; and (5) a high-density lipoprotein (HDL) 
cholesterol level less than 40 mg/dL in men or less than 50 
mg/dL in women, or the use of medication. 

Statistical Analysis 
We utilized the SAS survey procedure ver. 9.2 (SAS Institute 
Inc.) for our statistical analysis. To compare differences in 
anthropometric, laboratory, and demographic variables 
based on gender, we employed either the t-test or the chi-
square test. We used the chi-square test to compare the 
prevalence of MetS and each of its components according to 
different living arrangements. Multiple logistic regression 
analyses were conducted to assess the risk of MetS as an 
independent variable related to living arrangements. In 
these analyses, the reference group for living arrangements 
was single-person households. 

Odds ratios (ORs) and 95% confidence intervals (CIs) for 
the risk of MetS were calculated for different groups: single-
person households, 1-generation households, 2-generation 
households, and others. We examined the changes in the 
OR for MetS risk in each living arrangement, adjusting for 
age and BMI in model 1. In model 2, we further adjusted for 
exercise, alcohol consumption, smoking habits, and self-
reported health condition. Finally, in model 3, we adjusted 
for the covariates in model 2, as well as household income 
and education level. A 2-sided p-value of less than 0.05 was 
deemed statistically significant. 

Results 

Table 1 shows the general characteristics of the 6,265 
study participants according to gender. The average age 
of men was 41 years, and that of women was 44 years. The 

Table 1. General characteristics of study participants 
according to gender

Characteristic Man  
(n = 2,820)

Woman  
(n = 3,445) p

a)

Age (y) 41.6± 0.3 44.4± 0.3 < 0.001
Residence area 0.35
 Rural 19.8 (1.7) 19.3 (1.7)
Exercise < 0.001
 Yes 24.1 (0.6) 16.9 (0.5)
Alcohol drinking < 0.001
 Non-drinker 23.1 (0.6) 38.9 (0.6)
Mild-to-moderate drinker 61.4 (0.7) 59 (0.6)
 Heavy drinker 15.5 (0.5) 2 (0.2)
Smoking < 0.001
 Current smoker 57.8 (0.7) 8.7 (0.3)
Self-health condition < 0.001
 Good 39.9 (1.3) 40.1 (1.4)
 Moderate 35.3 (0.7) 35.2 (0.8)
 Bad 24.8 (1.3) 24.7 (1.3)
Education < 0.001
 Elementary school or less 17.8 (0.5) 28 (0.7)
 Middle school 13.6 (0.5) 13.2 (0.5)
 High school 37 (0.7) 32.9 (0.7)
 College and higher 31.5 (0.7) 25.9 (0.7)
Income < 0.001
 Lowest 13.2 (0.6) 17 (0.6)
 Medium-lowest 26.8 (0.8) 28.2 (0.8)
 Medium-highest 30.7 (0.8) 28.2 (0.7)
 Highest 29.3 (0.9) 26.7 (0.8)
Living arrangement < 0.001
 Single 5.4 (0.7) 8.2 (0.7)
 One-generation 28.0 (0.6) 28.4 (0.6)
 Two-generation 61.8 (0.8) 57.7 (0.8)
 Others 4.8 (0.4) 5.7 (0.3)
BMI (kg/m2) 23.7± 0.1 22.9± 0.1 < 0.001
WC (cm) 82.4± 0.2 76.7± 0.2 < 0.001
BP (mmHg) 123.8± 16.5 122.4± 18.3 < 0.001
Fasting glucose (mg/dL) 105.5± 27.2 100.9± 24.5 < 0.001
TG (mg/dL) 163.9± 133.5 131± 88.2 < 0.001
HDL cholesterol (mg/dL) 45.9± 11.2 50.3± 11.7 < 0.001

Data are presented as mean± SE or % (SE)
BMI, body mass index; WC, waist circumference; BP, blood pressure; TG, 
triglyceride; HDL, high-density lipoprotein; SE, standard error.
a)Calculated using the Student t-test or the chi-square test.

average age for men was 41 years, while for women it was 44 
years. The distribution of living arrangements for men was 
as follows: 2-generation households, 61.8%; 1-generation 
households, 28.0%; single-person households, 5.4%; and 
other arrangements, 4.8%. For women, the distribution was 
as follows: 2-generation households, 57.7%; 1-generation 
households, 28.4%; single-person households, 8.2%; and 
other arrangements, 5.7%. Both household income and 
education level were higher among men than women. 
Men also smoked and consumed alcohol much more 

https://doi.org/10.24171/j.phrp.2023.0036

Junghyun Kim et al.

79



frequently than women, despite exercising more regularly. 
Furthermore, men exhibited higher levels of BMI, WC, BP, 
fasting glucose, and triglyceride compared to women. 

Table 2 illustrates the univariate relationship between 
living arrangements and MetS, along with its components, 
differentiated by gender. The incidence of MetS in single-
person households was 24.6% for men and 45.3% for women. 
In 1-generation households, the prevalence was 30.9% for 
men and 40.2% for women. In 2-generation households, the 
rates were 20.9% for men and 17.3% for women. In other types 
of households, the prevalence was 7.1% for men and 9.9% 
for women. For both genders, a larger living arrangement 
corresponded to a lower prevalence of MetS (p < 0.001). The 
prevalence of each of the 5 MetS components showed a 
significant variation based on living arrangement (p < 0.001). 
For men, a larger living arrangement was associated with 

a lower proportion of high BP, high blood glucose, high 
triglycerides, and low HDL cholesterol, with the exception of 
abdominal obesity. For women, a larger living arrangement 
corresponded to a lower proportion of abdominal obesity, 
high BP, high blood glucose, high triglycerides, and low HDL 
cholesterol (p < 0.001). 

Table 3 depicts the ORs for MetS across different living 
arrangements, with the single-person household group 
serving as the reference. For men, the adjusted ORs for the 
1-generation, 2-generation, and other categories compared to 
the single-person household were 0.92 (95% CI, 0.55–1.54), 0.97 
(95% CI, 0.58–1.62), and 0.96 (95% CI, 0.79–1.17), respectively, 
in model 3. For women, the adjusted OR for the 1-generation 
category compared to single-person households was 1.34 
(95% CI, 1.07–1.69; p < 0.001) in model 1. When additional 
behavioral risk factors (alcohol, smoking, and exercise) were 

Table 2. Prevalence of metabolic syndrome and each component according to living arrangement by gender

Variable Single One-generation Two-generation Others p for trend
a)

Man
 Metabolic syndrome 24.6 (2.7) 30.9 (1.3) 20.9 (0.7) 7.1 (0.7) < 0.001
 Abdominal obesity 22.5 (3.1) 25.6 (1.3) 21.3 (0.8) 5.5 (0.9) 0.0613
 High blood pressure 40.4 (3.3) 52.5 (1.5) 34.7 (0.9) 8.5 (1.1) < 0.001
 High fasting glucose 31.8 (3.1) 36.5 (1.3) 24.4 (0.8) 10.1 (0.8) < 0.001
 High triglyceride 41.1 (3.4) 39.7 (1.4) 33.1 (0.8) 7.9 (1.1) < 0.001
 Low HDL cholesterol 22.6 (3.0) 26.1 (1.4) 18.8 (0.7) 6.1 (0.9) < 0.001
Woman
 Metabolic syndrome 45.3 (2.4) 40.2 (1.3) 17.3 (0.6) 9.9 (0.5) < 0.001
 Abdominal obesity 51.0 (2.6) 50.2 (1.5) 30.9 (0.7) 8.2 (0.6) < 0.001
 High blood pressure 54.6 (2.6) 48.0 (1.5) 20.1 (0.7) 8.6 (0.4) < 0.001
 High fasting glucose 35.4 (2.2) 30.6 (1.2) 15.4 (0.6) 12.7 (0.6) < 0.001
 High triglyceride 35.1 (2.3) 34.9 (1.3) 18.5 (0.6) 8.4 (0.7) < 0.001
 Low HDL cholesterol 46.1 (2.4) 46.9 (1.3) 32.6 (0.8) 12.2 (1.1) < 0.001

Data are presented as % (standard error).
HDL, high-density lipoprotein.
a)Calculated using the chi-square test.

Table 3. Adjusted odds ratios and 95% confidence intervals for metabolic syndrome according to living arrangement

Variable Model 1
a)

Model 2
b)

Model 3
c)

Man
 Single 1.00 1.00 1.00
 One-generation 0.88 (0.57–1.36) 1.02 (0.65–1.60) 0.92 (0.55–1.54)
 Two-generation 1.04 (0.70–1.56) 1.13 (0.74–1.73) 0.97 (0.58–1.62)
 Others 1.01 (0.82–1.22) 0.96 (0.79–1.17) 0.96 (0.79–1.17)
Woman
 Single 1.00 1.00 1.00
 One-generation 1.34 (1.07–1.69) 1.44 (1.14–1.82) 1.52 (1.15–2.01)
 Two-generation 1.10 (0.86–1.40) 1.33 (0.98–1.79) 1.29 (1.01–1.67)
 Others 1.04 (0.89–1.22) 1.03 (0.88–1.22) 1.06 (0.90–1.25)

Adjusted weighted regression analysis. All values are odds ratios with 95% confidence intervals.
a)Adjusted for age and body mass index. b)Additionally adjusted for exercise, alcohol, smoking, and, self-health condition. c)Additionally adjusted for 
education and income.
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adjusted for, the OR increased to 1.44 (95% CI, 1.14–1.82; 
p < 0.001) in model 2. Further adjustment for socioeconomic 
factors (household income and education level) resulted in 
an OR of 1.52 (95% CI, 1.15–2.01; p < 0.001) in model 3. The OR 
for MetS in the 2-generation category compared to single-
person households was 1.29 (95% CI, 1.01–1.67; p < 0.001) after 
adjusting for all components. However, the OR for the “other” 
category compared to single-person households was not 
statistically significant. 

Discussion 

This study investigated the association between living 
arrangements and the risk of MetS in the adult population 
of the Republic of Korea, using data from the second year of 
the KNHANES VII. The findings indicated a downward trend 
in the adjusted ORs for 1- and 2-generation households, 
as well as other living arrangements, compared to single-
person households among men. Conversely, there was an 
upward trend in the adjusted ORs for 1- and 2-generation 
households, and other living arrangements, compared to 
single-person households among women. 

Significant gender differences were revealed in the 
association between living arrangements and the risk of 
MetS. A similar gender-specific association was found in 
another Chinese study, which attributed the risk of MetS to 
various factors such as age, physical activity, and education 
level. Some of these findings align with ours, even though 
living arrangements were not considered in that study 
[28]. Previous research has reported familial correlations 
with MetS, which supports our findings. These studies 
suggest that both shared genetic and environmental factors 
contribute to the risk of MetS, reinforcing the importance of 
considering living arrangements [3]. 

There is compelling evidence from a previous cohort study 
suggesting a gender difference in the relationship between 
markers of MetS and an elevated risk of cardiovascular 
disease [29]. In our study, the higher prevalence of MetS in 
women than in men could be partially explained by another 
study’s findings, which indicated an increase in MetS in 
women following menopause [19]. 

Our study showed that a 2-generation living arrangement 
appeared to reduce the risk of MetS more significantly 
in women than a 1-generation arrangement. To the best 
of our knowledge, this is the first study to investigate the 
relationship between MetS and different living situations, 
with a specific focus on gender differences. 

Living in a household with a spouse and children has 
been reported to provide health benefits [5]. These findings 
have been partially attributed to the shared environment 

and familial correlations. More specifically, in men, the risk 
of MetS was found to be higher in single-person households 
compared to those living with a spouse in a 1-generation 
family. However, this effect was moderated by factors such 
as income and education level. In the case of women, obesity 
was identified as a significant issue, with socio-demographic 
factors and lifestyle behaviors serving as explanatory 
variables [30]. 

Our study’s findings regarding gender differences in MetS 
are corroborated by another study, which also identified 
gender disparities in MetS and its associated factors in 
Taiwan [10].  

Our study has several strengths. Firstly, we incorporated a 
variety of living arrangements to reflect the recent shifts in 
living trends. Secondly, we noted gender-based differences, 
where distinct lifestyles emerged as the pivotal factor 
linking MetS to various living arrangements. 

In conclusion, this study determined that individuals 
living with family members, particularly with a spouse, have 
an increased risk of MetS compared to those living alone. 
This risk is especially pronounced among women. Our 
study indicates that it is necessary to implement a national 
strategy involving interventions tailored for women with 
high-risk living conditions to reduce the risk of MetS in 
Korean women. Additional prospective studies should be 
conducted to further develop these findings and investigate 
the mechanisms that promote sustainable strategies and 
management of MetS. 
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