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Abstract

:

Various sociodemographic and behavioral health factors have been reported to influence the development of metabolic syndrome (Mets). In addition, the effects of various sociodemographic and health related characteristics on single-person households appear to be influenced by sex. Considering the surge in the number of single-person households globally, we conducted a sex-stratified analysis of the factors that affect the development of Mets among single-person Korean households. We used secondary data from the 2016–2018 Korea National Health and Nutrition Examination Survey (KNHANES) for this study. A total of 1830 participants (aged ≥19 years) without any missing data were analyzed in this study. The chi-square test and multiple logistic regression were used to analyze the study data. The results of the multiple logistic regression analysis showed that the significant risk factors for Mets in men were age, body mass index (BMI), subjective health status, subjective recognition of body shape, household income, and sleep hours, whereas age, BMI, subjective health status, exercise, and sleep hours were the significant risk factors for Mets in women. Specialized sex-specific health policies and programs are needed to reduce the prevalence of Mets in single-person households.
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1. Introduction


The surge in the number of single-person households is a global phenomenon [1]. The proportion of single-person households in Europe was 34% as of 2017, 28% in the United States as of 2018, and 35% in Japan as of 2015 [2,3,4]. In South Korea, the proportion of single-person households was 28.5% as of 2019 and is expected to increase rapidly to 35.7% in 2037 [5,6]. The interest in single-person households is increasing because single-person households are generally weaker in terms of housing, safety, health, income, and social networks than multi-person households. Thus, an increase in the number of single-person households leads to an increase in the instability of society as a whole [7]. According to previous studies, the income levels, education levels, and quality of life of single-person households are lower than those of multi-family households [7,8,9]. In addition, the drinking rate, smoking rate, and prevalence of metabolic syndrome (Mets) and chronic diseases, which are also known as lifestyle diseases, are higher in single-person households than in multi-family households [7,8,9].



Mets is a collection of risk factors, including high blood pressure, increased fasting blood sugar level, dyslipidemia (high triglyceride and low high-density lipoprotein [HDL] levels), and abdominal obesity, that increase the risk of heart disease, diabetes, and stroke [10]. Mets is a major global public health challenge because it increases the risk of death caused by cardiovascular disease and diabetes [11]. The prevalence of Mets varies from country to country: the prevalence is 34.7% in the United States (2011–2012), 24.2% in China (2010–2012), and 24.0% in South Korea (2017). These can all be regarded as high values [12,13,14]. The prevalence of Mets is expected to increase in the future due to the increased consumption of meat-based foods, sedentary lifestyles, stress, lack of exercise, and the aging of the population [15]. The prevalence of Mets in single households (26.4%) was significantly higher (χ2 = 7.81, p = 0.017) than in multi-family households (19.5%) of 4939 South Korean adults aged 20–64 years old from the 2013–2015 Korea National Health and Nutrition Examination Survey (KNHANES) [9].



Various demographic factors, such as sex, age, income, education level, employment, household type, and behavioral health factors, such as exercise, sleep, smoking, drinking, and regular health check-ups are known to influence the development of Mets [8,14,16]. Socioeconomic factors, including old age, low income, low education level, unemployment, and single-person households, are also known to increase the risk of Mets [8,9,13,17]. The sex-specific prevalence rate of Mets differs according to country, age, and race. The prevalence of Mets in adults differs from country to country as follows: 32.8% for men and 36.6% for women in the United States (2011–2012), 24.6% for men and 23.8% for women in China (2010–2012), and 28.1% for men and 18.7% for women in South Korea (2017) [12,13,14]. Factors affecting the development of Mets also vary according to sex. Women who experience occupational stress, have low socioeconomic conditions, such as low income and low education levels, and do not exercise frequently are more likely to develop Mets than men with the same conditions [15,18]. On the other hand, the severity of drinking and smoking has been reported to be an important factor for the development of Mets in men [15,18].



The effects of various health behaviors on persons from single-person households appear to be influenced by sex, age, income level, and education level. In models that included socio-demographics such as income and education level, the significant health behavioral risk factors of Mets of Korean single-person households varied [8,9]. The severity of drinking and smoking was a common significant factor, but the impact of exercise was controversial [8,9]. Therefore, it is necessary to evaluate factors affecting the development of Mets in single-person households by assessing the demographic and sociological characteristics of the single-person household population [8,15]. The factors that influence the development of Mets have been separately analyzed in previous studies according to sex and household type. However, only a few studies have involved the sex-specific analysis of these factors among subjects from single-person households. Therefore, this study aimed to provide basic data for the development of interventions tailored to the sex-specific characteristics of persons from single-person households by conducting a sex-stratified evaluation of the factors that influence the development of Mets in single-person households using representative national data.




2. Materials and Methods


2.1. Study Design and Participants


This cross-sectional study was conducted using the data extracted from the 2016–2018 KNHANES. The KNHANES is a national representative survey conducted by the Korean Ministry of Health and Welfare.



We recruited 19,389 participants aged 19 years or older who participated in the health examination survey in the KNHANES from 2016 to 2018. We excluded multi-person households (n = 17,067) and persons with missing data (n = 492). A total of 1830 participants were included in the final analyses.




2.2. Sociodemographic and Health-Related Characteristics


Data on sociodemographic and health-related characteristics were obtained from self-report questionnaires and personal interviews conducted by trained staff. The socio-demographic characteristics included sex, age (younger than 50 years old, over 50 years and under 65 years, or 65 years or older), subjective health status (good, normal, or poor), subjective recognition of body shape (thin, normal, or fat), level of education (graduated from a college or higher or graduated from a high school or less), household income (low, mid-low, mid-high, or high), employment (yes or no), and food security (enough or not enough). The health-related characteristics considered were alcohol intake (drinks more than twice a month or drinks less than twice a month), smoking status (smoked more than 100 cigarettes in their lifetime or smoked less than 100 cigarettes in their lifetime), exercise (moderate-intensity physical activity or more, or less than moderate-intensity physical activity), and sleep hours (8 h or longer, or less than 8 h).




2.3. Anthropometric and Laboratory Measurements


Height and body weight were measured by the health staff using a standardized protocol. Body mass index (BMI) was calculated as weight (kg)/height (m2) and categorized into underweight (<18.5 kg/m2), normal to pre-obese (18.5–24.9 kg/m2), and obese class I-III (≥25 kg/m2) according to the Asia-Pacific obesity guidelines [19]. Waist circumference (WC) was measured at a point midway between the tenth rib and the iliac crest and recorded to the nearest centimeter [20]. Blood pressure was measured by a skilled nurse. Mets was defined according to the criteria outlined by the National Cholesterol Education Program Adult Treatment Panel III [21], which was modified for the Asian population. The presence of three or more of the following criteria constituted a diagnosis of Mets: (1) WC ≥ 85 cm; (2) systolic BP ≥ 130 mmHg or diastolic BP ≥ 85 mmHg; (3) fasting plasma glucose ≥ 100 mg/d; (4) triglyceride level ≥ 150 mg/dL; and (5) HDL-cholesterol level < 50 mg/dL.




2.4. Statistical Analysis


SPSS version 26 (SPSS Inc., Chicago, IL, USA) was used to analyze the study data. A p-value < 0.05 was considered statistically significant. The chi-square test was used to analyze the general characteristics, socioeconomic status, health behaviors, and Mets components of the study participants according to sex. The difference in sex-stratified Mets prevalence according to sociodemographic and health-related characteristics was also compared using the chi-square test. We applied linear trend tests for ordinal variables. Multiple logistic regression was used for the assessment of variables associated with Mets according to sex strata.





3. Results


The sociodemographic data, health-related characteristics, and Mets components of the study participants are outlined in Table 1. Of the 1830 participants included in this study, 714 were men, and 1116 were women. Most of the male subjects in this study were under 50 years (42.9%). The men in this study showed high proportions of a BMI of 18.5–24.9 (57.3%), a subjective health status rated as “normal” (49.9%), a subjective body shape recognition as “normal” (43.4%), graduated from a high school or less (65.1%), low household income (38.4%), employed (60.5%), felt enough food security (90.2%), consumed alcohol (61.9%), current smoking status (76.8%), did not exercise (71.8%), slept for over 8 h (71.4%), and no Mets (70.7%). Most female subjects in this study were aged over 65 years (59.8%). The women in this study showed high proportions of a BMI of 18.5–24.9 (53.0%), a subjective health status rated as “normal” (49.3%), a subjective body shape recognition as “fat” (44.0%), graduated from a high school or less (84.1%), low household income (59.1%), not employed (56.1%), felt enough food security (92.7%), no alcohol consumption (76.1%), no smoking status (87.5%), did not exercise (85.4%), slept for over 8 h (68.0%), and no Mets (64.0%). There were significant differences in age (p < 0.0001), subjective health status (p < 0.0001), subjective recognition of body shape (p < 0.0001), level of education (p < 0.0001), household income (p < 0.0001), employment (p < 0.0001), alcohol intake (p < 0.0001), smoking status (p < 0.0001), exercise (p < 0.0001), abdominal obesity (p < 0.0001), triglyceride level (p < 0.0001), HDL cholesterol level (p < 0.0001), and metabolic syndrome (p = 0.003) between men and women.



Table 2 shows the differences in the prevalence of Mets among men and women according to sociodemographic and health-related characteristics. The men with Mets in this study were mostly aged 65 years or older (35.9%), had a BMI over 25 (69.4%), a perceived subjective health status as “normal” (52.2%) and a subjective body shape recognition as “fat” (56.5%), graduated from a high school or less (68.9%), had a low household income (44.5%), were employed (58.4%), felt enough food security (85.6%), consumed alcohol (59.3%), had a current smoking status (79.4%), did not exercise (78.5%), and slept over 8 h (64.6%). The women with Mets in this study were mostly aged 65 years or older (76.1%), had a BMI of 18.5–24.9 (29.9%), a perceived subjective health status as “normal” (47.3%) and a subjective body shape recognition as “fat” (57.5%), graduated from a high school or less (93.8%), had a low household income (72.1%), were unemployed (67.9%), felt enough food security (91.0%), did not consume alcohol (83.8%), did not have current smoking status (88.6%), did not exercise (92.3%), and slept for over 8 h (65.2%). There were significant differences in age (p = 0.002), BMI (p < 0.0001), subjective health status (p < 0.0001), subjective body shape recognition (p < 0.0001), household income (p = 0.016), food security (p = 0.009), exercise (p = 0.011), and sleep hours (p = 0.009) between the men who did and did not have Mets, whereas age (p < 0.0001), BMI (p < 0.0001), subjective health status (p < 0.0001), subjective body shape recognition (p < 0.0001), level of education (p < 0.0001), household income (p < 0.0001), employment (p < 0.0001), alcohol intake (p < 0.0001), and exercise (p < 0.0001) were significantly different between the women who did and did not have Mets.



Table 3 shows the results of the multiple logistic regression analysis conducted to identify the factors that significantly affect the prevalence of Mets according to sex. We used a logistic regression analysis by including variables with significant differences in the prevalence of Mets in the chi-square test (age, BMI, subjective health status, subjective body shape recognition, level of education, household income, employment, food security, alcohol intake, exercise, and sleep hours). For men, the prevalence of Mets was higher for those aged 50–64 years old (odds ratio [OR] = 1.996, confidence interval [CI] = 1.199–3.322) and ≥65 years old (OR = 1.846, CI = 1.063–3.204) than for those aged <50 years old. The prevalence of Mets was higher for men with a BMI ≥25 (OR = 7.963, CI = 1.587–39.949) than for those with a BMI < 18.5. Men with a normal subjective health status (OR = 1.805, CI = 1.106–2.946) and a poor subjective health status (OR = 2.070, CI = 1.169–3.667) were more likely to have Mets than those with a good subjective health status. Men who subjectively recognized their body shape as “normal” (OR = 2.930, CI = 1.466–5.857) and “fat” (OR = 4.674, CI = 2.082–10.495) were more likely to have Mets than those who subjectively recognized their body shape as “thin”. The prevalence of Mets was lower in men with a mid-high household income (OR = 0.429, CI = 0.217–850) than in those with a low household income. The prevalence of Mets was higher in men who slept for <8 h (OR = 1.782, CI = 1.180–2.690) than in those who slept for ≥ 8 h.



For women, the prevalence of Mets was higher in those aged 50–64 years old (OR = 5.568, CI = 2.924–10.606) and ≥65 years old (OR = 6.001, CI = 3.088–11.661) than in those aged <50 years old. The prevalence of Mets was higher in participants with a BMI 18.5–24.9 (OR = 8.176, CI = 1.077–62.045) and ≥25 (OR = 34.636, CI = 4.461–268.934) than in those with BMI <18.5. Participants with a poor subjective health status (OR = 1.819, CI = 1.111–2.980) were more likely to have Mets than those with a good subjective health status. The prevalence of Mets was lower in women who exercised (OR = 0.568, CI = 0.350–0.921) than in those who did not exercise. The prevalence of Mets was higher in women who slept for <8 h (OR = 1.392, CI = 1.024–1.893) than in those who slept for ≥8 h.




4. Discussion


In this study, we analyzed the effects of the socioeconomic status and health behaviors of single-person households on the risk of developing Mets according to sex. The results of this study showed that the factors that influence the development of Mets in men from single-person households are age, BMI, subjective health status, subjective recognition of body shape, household income, and sleep hours, whereas for women from single-person households, the factors are age, BMI, subjective health status, exercise, and sleep hours. Of the 888 persons from single-person households aged 65 years or older, 221 (24.9%) were men and 667 (75.1%) were women. This finding is similar to the results of a previous study [22]. We also found that, even within the same single-person household, there may be differences in the health problems that individuals experience due to different age distributions. In a preliminary study on the health problems of single-person households based on generation, drinking and smoking were high among the young and chronic diseases were high among the elderly [23]. In the present study, the distribution of 888 single-person households over the age of 65 was differentiated by sex. In this regard, the study results also showed that men had higher rates of drinking and smoking than women, while the incidence of chronic disease-causing Mets was higher in women.



Men subjectively evaluated their health status and perceived body type more positively than women in this study. Among men, 76.5% rated their health status as above normal, whereas among women, 84.9% rated their health status as below normal. This finding is also similar to the results of previous studies in which men reported better subjective health statuses than women [24]. It has been reported that subjective health status is affected by socioeconomic status [24]. In the present study, a higher proportion of women (59.1%) than men (38.4%) reported a low household income. In addition, most of the men were employed (60.5%), whereas most of the women were unemployed (56.1%). These results suggest that socioeconomic level may influence an individual’s subjective perception of health. More women (44.0%) considered their subjective body shape recognition as “fat” than men (34.0%). Among the subjects who recognized their body shape as “fat” in the normal to overweight group with a BMI of 18.5–24.9, 38 out of 243 men (15.6%) and 135 out of 491 women (27.5%) showed a significant difference (p < 0.0001). In previous studies, more women thought they were obese even though their body shape was normal compared to men [25,26]. In this study, the reason for this trend is that although there was no significant difference in the distribution of BMI between men and women (p = 0.172), there was a significant difference according to sex in subjective body shape recognition (p < 0.0001). In men, the group that subjectively perceived their body type as normal or obese had a higher risk of Mets than those who subjectively perceived their body shape as thin. In women, there was no significant difference in the prevalence of Mets according to the subjective recognition of body shape. This may also be because women tend to have a distorted view of their body shape compared to their actual weight.



Age, BMI, subjective health status, and sleep hours were identified as significant variables that influence the development of Mets in both men and women. This is consistent with previous study results where the older the age [9], the higher the BMI [27], and the poorer the subjective health status [28], the higher the incidence of Mets. In the present study, the incidence of Mets was significantly higher in those who slept for less than 8 h than in those who slept for 8 h or longer. Existing studies on the relationship between sleep hours and the onset of Mets have shown that extremely short sleep hours or long sleep hours increase the risk of developing Mets [29,30]. This indicates that sleeping less or sleeping for longer than appropriate increases the risk of Mets. Therefore, in future studies, it is necessary to analyze sleep hours by stratifying or grouping them.



The present study results showed that income influences the prevalence of Mets in men, whereas exercise affects the prevalence of Mets in women. Previous studies that analyzed the KNHANES data showed different results regarding the relationship between exercise and Mets because the definition of exercise in each study varied [31]. In those studies, exercise was evaluated as per the subject’s activity level, which was reported in a questionnaire. In the present study, exercise was evaluated as the level of physical activity. A more objective method that can be used to evaluate the amount and duration of exercise is needed. A previous study in which the relationship between household income and Mets was investigated according to sex showed a significant relationship between household income and Mets in women [32]. However, no significant relationship was observed in the present study. The findings of that previous study indicated that the relationship between income and Mets is insignificant at 65 years or older, even in women. Most of the women in the present study were 65 years or older (59.8%) [32]. Thus, the absence of a significant relationship between household income and Mets in women in the present study can be attributed to the characteristics of the subject group.



This study has several limitations. First, although the stratified clustering sampling method used to extract the samples from the KNHANES ensured that the data were reliable, the method may not have sufficiently represented the increasing number of single-person households each year; hence, a better data extraction method is needed. Second, we used the self-report method to measure alcohol intake, exercise, and sleep hours. This method has limitations in measuring an objective quantity. However, despite these limitations, this study is significant in that it is easy to generalize and apply the results when the KNHANES data are used. Second, this study identified major health problems that existed at different levels, even in the same single-person household, due to differences in sex and age distribution. Third, this study demonstrated the need to consider the differences in health behaviors according to sex and age when preparing health promotion measures for reducing the prevalence of Mets in single-person households.




5. Conclusions


In this study, we analyzed the factors that affect the development of Mets in single-person households according to sex. The results showed that men from single-person households have higher rates of drinking and smoking, which are negative health behaviors, and a higher rate of exercise, which is a positive health behavior, than women. The results also showed that the prevalence of Mets was higher among women than among men from single-person households. A multiple logistic regression analysis showed that significant risk factors for Mets in men were age, BMI, subjective health status, subjective recognition of body shape, household income, and sleep hours, whereas for women, age, BMI, subjective health status, exercise, sleep hours were risk factors. Based on the results of this study, we recommend the differentiated management of health interventions for single-person households. Further, it is necessary to prepare educational interventions or policies aimed at reducing the risk factors for Mets identified in the present study for men and women in single-person households.
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Table 1. Sociodemographic and health-related characteristics and metabolic syndrome components of the study participants (N = 1830).






Table 1. Sociodemographic and health-related characteristics and metabolic syndrome components of the study participants (N = 1830).





	
Variable

	
Categories

	
Men

(N = 714)

N (%)

	
Women

(N = 1116)

N (%)

	
χ2

	
Linear Trend Test






	
Sociodemographic characteristics

	

	

	

	

	




	
    Age

	
<50

	
306 (42.9)

	
218 (19.5)

	
162.971 ***

	
161.605 ***




	
50–64

	
187 (26.2)

	
231 (20.7)

	

	




	
≥65

	
221 (31.0)

	
667 (59.8)

	

	




	
    BMI, kg/m2

	
<18.5

	
28 (3.9)

	
43 (3.9)

	
3.524

	
2.776




	
18.5~24.9

	
409 (57.3)

	
591 (53.0)

	

	




	
≥25

	
277 (38.8)

	
482 (43.2)

	

	




	
    Subjective health status

	
Good

	
190 (26.6)

	
169 (15.1)

	
49.674 ***

	
48.870 ***




	
normal

	
356 (49.9)

	
550 (49.3)

	

	




	
Poor

	
168 (23.5)

	
397 (35.6)

	

	




	
    Subjective body shape recognition

	
Thin

	
161 (22.5)

	
181 (16.2)

	
21.506 ***

	
21.311 ***




	
normal

	
310 (43.4)

	
444 (39.8)

	

	




	
Fat

	
243 (34.0)

	
491 (44.0)

	

	




	
    Level of education

	
Graduated from a college or higher

	
249 (34.9)

	
177 (15.9)

	
88.140 ***

	
88.092 ***




	
Graduated from a high school or less

	
465 (65.1)

	
939 (84.1)

	

	




	
    Household income

	
Low

	
274 (38.4)

	
660 (59.1)

	
112.507 ***

	
112.036 ***




	
Mid-low

	
167 (23.4)

	
251 (22.5)

	

	




	
Mid-high

	
129 (18.1)

	
126 (11.3)

	

	




	
High

	
144 (20.2)

	
79 (7.1)

	

	




	
    Employment

	
Yes

	
432 (60.5)

	
490 (43.9)

	
47.982 ***

	




	
No

	
282 (39.5)

	
626 (56.1)

	

	




	
    Food security

	
Enough

	
644 (90.2)

	
1034 (92.7)

	
3.449

	
3.447




	
Not enough

	
70 (9.8)

	
82 (7.3)

	

	




	
Health-related characteristics

	

	

	

	

	




	
    Alcohol intake

	
No

	
272 (38.1)

	
849 (76.1)

	
264.650 ***

	




	
Yes

	
442 (61.9)

	
267 (23.9)

	

	




	
    Smoking status

	
No

	
166 (23.2)

	
976 (87.5)

	
765.083 ***

	




	
Yes

	
548 (76.8)

	
140 (12.5)

	

	




	
    Exercise

	
No

	
513 (71.8)

	
953 (85.4)

	
50.138 ***

	




	
Yes

	
201 (28.2)

	
163 (14.6)

	

	




	
    Sleep hours

	
≥8

	
510 (71.4)

	
759 (68.0)

	
2.393

	
2.391




	
<8

	
204 (28.6)

	
357 (32.0)

	

	




	
Metabolic syndrome components

	

	

	

	

	




	
    Abdominal obesity

	
Yes

	
217 (30.4)

	
462 (41.4)

	
22.600 ***

	




	
No

	
497 (69.6)

	
654 (58.6)

	

	




	
    Hypertension

	
Yes

	
287 (40.2)

	
451 (40.4)

	
0.008

	




	
No

	
427 (59.8)

	
665 (59.6)

	

	




	
    Hyperglycemia

	
Yes

	
322 (45.1)

	
483 (43.3)

	
0.584

	




	
No

	
392 (54.9)

	
633 (56.7)

	

	




	
    High Triglyceride

	
Yes

	
262 (36.7)

	
296 (26.5)

	
21.255 ***

	




	
No

	
452 (63.3)

	
820 (73.5)

	

	




	
    Low HDL cholesterol

	
Yes

	
196 (27.5)

	
522 (46.8)

	
68.193 ***

	




	
No

	
518 (72.5)

	
594 (53.2)

	

	




	
    Metabolic syndrome

	
Yes

	
209 (29.3)

	
402 (36.0)

	
8.920 **

	




	
No

	
505 (70.7)

	
714 (64.0)

	

	








Abbreviations: BMI = body mass index; HDL = high-density lipoprotein cholesterol. ** p < 0.01, *** p < 0.0001.
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Table 2. Differences in the prevalence of metabolic syndrome according to sociodemographic and health-related characteristics (N = 1830).
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Variable

	
Categories

	
Men (N = 714)

	
Women (N = 1116)




	
Mets

(N = 209)

N (%)

	
NO

(N = 505)

N (%)

	
χ2

	
Linear Trend Test

	
Mets

(N = 402)

N (%)

	
NO

(N = 714)

N (%)

	
χ2

	
Linear Trend Test






	
Sociodemographic characteristics

	

	

	

	

	

	

	

	

	




	
   Age

	
<50

	
68 (32.5)

	
238 (47.1)

	
12.944 **

	
9.485 **

	
16 (4.0)

	
202 (28.3)

	
106.124 ***

	
101.258 ***




	

	
50–64

	
66 (31.6)

	
121 (24.0)

	

	

	
80 (19.9)

	
151 (21.1)

	

	




	

	
≥65

	
75 (35.9)

	
146 (28.9)

	

	

	
306 (76.1)

	
361 (50.6)

	

	




	
   BMI, kg/m2

	
<18.5

	
2 (1.0)

	
26 (5.1)

	
117.208 ***

	
108.685 ***

	
1 (0.2)

	
42 (5.9)

	
188.327 ***

	
182.747 ***




	

	
18.5~24.9

	
62 (29.7)

	
347 (68.7)

	

	

	
120 (29.9)

	
471 (66.0)

	

	




	

	
≥25

	
145 (69.4)

	
132 (26.1)

	

	

	
281 (26.9)

	
201 (28.2)

	

	




	
   Subjective health status

	
Good

	
36 (17.2)

	
154 (30.5)

	
16.411 ***

	
16.011 ***

	
36 (9.0)

	
133 (18.6)

	
28.307 ***

	
27.952 ***




	

	
normal

	
109 (52.2)

	
247 (48.9)

	

	

	
190 (47.3)

	
360 (50.4)

	

	




	

	
Poor

	
64 (30.6)

	
104 (20.6)

	

	

	
176 (43.8)

	
221 (31.0)

	

	




	
   Subjective body shape recognition

	
Thin

	
13 (6.2)

	
148 (29.3)

	
81.137 ***

	
80.196 ***

	
38 (9.5)

	
143 (20.0)

	
50.724 ***

	
48.948 ***




	

	
normal

	
78 (37.3)

	
232 (45.9)

	

	

	
133 (33.1)

	
311 (43.6)

	

	




	

	
Fat

	
118 (56.5)

	
125 (24.8)

	

	

	
231 (57.5)

	
260 (36.4)

	

	




	
   Level of education

	
Graduated from a college or higher

	
65 (31.1)

	
184 (36.4)

	
1.853

	
1.850

	
25 (6.2)

	
152 (21.3)

	
43.768 ***

	
43.728 ***




	

	
 Graduated from a high school or less

	
144 (68.9)

	
321 (63.6)

	

	

	
377 (93.8)

	
562 (78.7)

	

	




	
   Household income

	
Low

	
93 (44.5)

	
181 (35.8)

	
10.354 *

	
2.208

	
290 (72.1)

	
370 (51.8)

	
54.616 ***

	
53.354 ***




	

	
Mid-low

	
47 (22.5)

	
120 (23.8)

	

	

	
78 (19.4)

	
173 (24.2)

	

	




	

	
Mid-high

	
24 (11.5)

	
105 (20.8)

	

	

	
23 (5.7)

	
103 (14.4)

	

	




	

	
High

	
45 (21.5)

	
99 (19.6)

	

	

	
11 (2.7)

	
68 (9.5)

	

	




	
   Employment

	
Yes

	
122 (58.4)

	
310 (61.4)

	
0.562

	

	
129 (32.1)

	
361 (50.6)

	
35.627 ***

	




	

	
No

	
87 (41.6)

	
195 (38.6)

	

	

	
273 (67.9)

	
353 (49.4)

	

	




	
   Food security

	
Enough

	
179 (85.6)

	
465 (92.1)

	
6.919 **

	
6.909 **

	
366 (91.0)

	
668 (93.6)

	
2.385

	
2.383




	

	
Not enough

	
30 (14.4)

	
40 (7.9)

	

	

	
36 (9.0)

	
46 (6.4)

	

	




	
Health-related characteristics

	

	

	

	

	

	

	

	

	




	
   Alcohol intake

	
No

	
85 (40.7)

	
187 (37.0)

	
.831

	

	
337 (83.8)

	
512 (71.7)

	
20.765 ***

	




	

	
Yes

	
124 (59.3)

	
318 (63.0)

	

	

	
65 (16.2)

	
202 (28.3)

	

	




	
   Smoking status

	
No

	
43 (20.6)

	
123 (24.4)

	
1.185

	

	
356 (88.6)

	
620 (86.8)

	
0.696

	




	

	
Yes

	
166 (79.4)

	
382 (75.6)

	

	

	
46 (11.4)

	
94 (13.2)

	

	




	
   Exercise

	
No

	
164 (78.5)

	
349 (69.1)

	
6.403 *

	

	
371 (92.3)

	
582 (81.5)

	
23.945 ***

	




	

	
Yes

	
45 (21.5)

	
156 (30.9)

	

	

	
31 (7.7)

	
132 (18.5)

	

	




	
   Sleep hours

	
≥8

	
135 (64.6)

	
375 (74.3)

	
6.765 **

	
6.755 **

	
262 (65.2)

	
497 (69.6)

	
2.324

	
2.322




	

	
<8

	
74 (35.4)

	
130 (25.7)

	

	

	
140 (34.8)

	
217 (30.4)

	

	








* p < 0.05, ** p < 0.01, *** p < 0.0001.
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Table 3. Odds ratios and 95% confidence intervals for Mets in the multiple logistic regression analysis (N = 1830).
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Variable

	
Categories

	
Men

	
Women




	

	

	
OR

	
95% CI

	
OR

	
95% CI






	
Sociodemographic characteristics

	

	

	

	

	




	
    Age

	
<50

	
1

	

	
1

	




	

	
50–64

	
1.996

	
1.199–3.322 **

	
5.568

	
2.924–10.606 ***




	

	
≥65

	
1.846

	
1.063–3.204 *

	
6.001

	
3.088–11.661 ***




	
    BMI, kg/m2

	
<18.5

	
1

	

	
1

	




	

	
18.5~24.9

	
1.759

	
.371–8.343

	
8.176

	
1.077–62.045 *




	

	
≥25

	
7.963

	
1.587–39.949 *

	
34.636

	
4.461–268.934 **




	
    Subjective health status

	
Good

	
1

	

	
1

	




	

	
normal

	
1.805

	
1.106–2.946 *

	
1.562

	
0.979–2.491




	

	
Poor

	
2.070

	
1.169–3.667 *

	
1.819

	
1.111–2.980 *




	
    Subjective body shape recognition

	
Thin

	
1

	

	
1

	




	

	
normal

	
2.930

	
1.466–5.857 **

	
1.345

	
0.836–2.163




	

	
Fat

	
4.674

	
2.082–10.495 ***

	
1.627

	
0.964–2.746




	
    Level of education

	
Graduated from a college or higher

	
1

	

	
1

	




	

	
Graduated from a high school or less

	
1.114

	
0.698–1.777

	
1.124

	
0.632–2.000




	
    Household income

	
Low

	
1

	

	
1

	




	

	
Mid-low

	
0.613

	
0.351–1.069

	
0.901

	
0.614–1.322




	

	
Mid-high

	
0.429

	
0.217–0.850 *

	
1.026

	
0.554–1.898




	

	
High

	
0.889

	
0.457–1.730

	
0.738

	
0.335–1.625




	
    Employment

	
Yes

	
1

	

	
1

	




	

	
No

	
0.853

	
0.519–1.401

	
1.170

	
0.843–1.624




	
    Food security

	
Enough

	
1

	

	
1

	




	

	
Not Enough

	
1.608

	
0.848–3.048

	
1.056

	
0.624–1.789




	
Health-related characteristics

	

	

	

	

	




	
    Alcohol intake

	
No

	
1

	

	
1

	




	

	
Yes

	
0.934

	
0.631–1.384

	
0.725

	
0.496–1.059




	
    Exercise

	
No

	
1

	

	
1

	




	

	
Yes

	
0.653

	
0.409–1.040

	
0.568

	
0.350–0.9210 *




	
    Sleep hours

	
≥8

	
1

	

	
1

	




	

	
<8

	
1.782

	
1.180–2.690 **

	
1.392

	
1.024–1.8930 *








* p < 0.05, ** p < 0.01, *** p < 0.0001.
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