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We aimed to assess the gender-specific associations between psychological factors and socioeconomic status (SES) and metabolic
syndrome (MetS) in Korean adults. We examined 4,689 Korean adults aged 20-79 years who participated in the 2013 Korean
National Health Examination and Nutrition Survey. With regard to SES, occupation status (none, manual, and nonmanual),
marital status (single, married, divorced, and widowed), and psychological factors (detection of stress, depressive symptoms, and
suicidal thoughts) were determined via questionnaires. Compared with married men, single and divorced men exhibited ORs (95%
confidence interval [Cls]) for MetS of 0.45 (0.31-0.65) and 1.61 (1.02-2.55), respectively, after adjusting for covariates. However, this
association was not significant in women. Compared with those in the lowest household income group and least educated group
in women, the ORs for MetS in the highest income group and the most educated group were 0.63 (CI 0.46-0.86) and 0.46 (CI
0.32-0.67), respectively. Suicidal thoughts in men (OR 1.64, CI 1.03-2.61) and perceived stress in women (OR 1.26, CI 1.01-1.59)
were associated with MetS. In this study, MetS has gender-specific associations with lower SES and psychological factors. Thus,
gender-specific public health interventions based on SES and psychological factors are needed to prevent and treat MetS and reduce
additional cardiovascular disease risk.

1. Introduction

Metabolic syndrome (MetS) is a cluster of several cardiometa-
bolic risk factors including obesity with insulin resistance,
impaired glucose tolerance, dyslipidemia, and high blood
pressure. The prevalence of MetS is increasing worldwide
and is now considered a serious health problem globally [1].
With improvements in the standard of living and lifestyle, the
incidence of MetS is also markedly increasing. In Korea, rapid
socioeconomic growth has resulted in profound lifestyle
changes and an increase in obesity, which have both led to

an increase in the prevalence of MetS from 24.9% in 1998 to
31.3% in 2007 [2, 3].

Patients with MetS are more susceptible to type 2 diabetes
mellitus, cardiovascular disease (CVD), and some cancers,
which are the leading causes of death in developed countries
[4-6]. In addition, MetS does not only place a burden on the
individual but also affect the economic and social aspects of
society. Genetic, metabolic, and various environmental and
social factors have been considered as risk factor for MetS.
Hence, the identification of socioeconomic characteristics
associated with MetS is essential for successful primary
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prevention [7, 8]. Moreover, social factors such as education
level, occupation, household income, and marital status may
influence MetS [9]. In fact, several researchers have reported
on the association between socioeconomic status (SES) and
the risk of MetS [10-19]. Cases with a lower SES more
frequently present with MetS [10, 11]. In addition, depression
and MetS have been found to be significantly correlated [12].
Furthermore, gender also reportedly influences the associa-
tion of SES with MetS [13, 14]. However, their associations
with MetS and its components in a large population of men
and women remain unclear, due to conflicting results in
different countries [11-17]. More importantly, only limited
data are available for marital status as a risk factor of MetS,
even though marital status may affect MetS differently in both
genders [17, 18].

Although there is a reported association between SES and
psychological factors and MetS in different countries, only
a few studies have used national level data from the Korean
population [19, 20]. Recently, Park et al. [19] reported that SES
factors such as household income had a different influence
between the sexes, wherein a positive association was noted
for men and an inverse association was observed for women.
Nevertheless, to the best of our knowledge, no comprehensive
study has been conducted on the relationship of MetS with
psychological factors and all SES variables, including marital
status, occupation, household income, and education level,
based on gender differences in the Korean population.

In the present study, we aimed to examine the gender-
specific relationship of psychological factors and SES with
MetS prevalence by using representative data for Korean
men and women aged >20 years who participated in the
Korean National Health Examination and Nutrition Survey
(KNHANES) in 2013.

2. Materials and Methods

2.1. Study Population. This study was based on data obtained
by the Sixth Korea National Health and Nutrition Examina-
tion Survey (KNHANES VI-1) performed in 2013, which is
a nationwide, population-based, and cross-sectional repre-
sentative survey to assess the health and nutritional status of
Koreans, conducted by the Korea Centers for Disease Control
and Prevention. The sampling units included households
selected through a stratified, multistage, probability-sampling
design, based on geographic area, sex, and age group by
using household registries. The target population included
all noninstitutionalized civilians aged >1 year in Korea.
Of a total of 10,113 individuals who were sampled for the
KNHANES VI-1A, a total of 8,018 individuals participated
in the Health Behavior, Health Examination, or Nutrition
surveys; the response rate was 79.3%. We used data from
a Health Examination Survey, and informed consent was
obtained during the interview. The survey was approved by
the research ethical review board of the Korean Centers for
Disease Control and Prevention. Subjects aged >20 years
were selected from the KNHANES VI-1 population (n =
6113). Of these 6113 subjects, individuals without laboratory
data such as lipid and fasting plasma glucose (FPG) levels
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and those who had not fasted for at least 12 hours prior
to blood sampling (n = 623) were excluded. Subjects with
chronic conditions, including any type of cancer (n = 223),
white blood cell count >10,000 cells/mL (n = 155), liver
cirrhosis (n = 16), chronic hepatitis (n = 282), renal failure
(n = 22), myocardial infarction or angina (n = 114), or
stroke (n = 149), were also excluded. Moreover, subjects
lacking sufficient demographic data, including age, sex, waist
circumference, body mass index (BMI), physical activity,
smoking and drinking history, income level, education level,
and occupation, were also excluded (n = 141). All the subjects
included in the study had blood sampling data. Finally, a total
of 4689 subjects (2,024 men and 2,665 women) were included
in the analysis.

2.2. Data Collection. The health examinations included med-
ical history taking, physical examination, a questionnaire on
health-related behavior, and anthropometric and biochemi-
cal measurements. Physical examinations were performed by
trained medical staff following standardized procedures, and
blood sampling was performed in all individuals aged >20
years. Participants were asked about health behaviors, includ-
ing mental health, cigarette smoking, alcohol consumption,
sleep pattern, physical activity, and dietary habits. Current
smokers were defined as those who had smoked >5 packs
of cigarettes during their lifetime and were smoking at the
time of the survey. All other subjects were defined as non-
smokers. Alcohol consumption was assessed by questioning
the subjects about their drinking behavior during the month
before the interview. Heavy alcohol drinking was defined as
>7 drinks at one time, more than twice a week, for men (=5
drinks for women).

All subjects were questioned about whether they exer-
cised with an intensity that left them sweating and with slight
difficulty in breathing. Subjects who exercised regularly at a
moderate intensity were asked about the frequency at which
they exercised per week and the duration of each exercise
session. Physical activity was classified according to the
presence of regular exercise as moderate-intensity physical
activity (requires a moderate amount of muscle fatigue and
noticeably increased breathing rate) for a minimum of 30
minutes each day for 5 days/week or vigorous-intensity
physical activity (requires a large amount of muscle fatigue
and causes rapid breathing and a substantial increase in heart
rate) for a minimum of 20 minutes each day for 3 days/week.
In addition, subjects were questioned about the number of
days they walked and the duration of walking each week;
walking implementation was defined as an implemented
rate of walking for a minimum of 30 minutes each day
for 5 days/week. Dietary intake was collected via a 24-
hour recall method. Before testing, all the subjects were
instructed to maintain their usual dietary habits. If they were
being treated for any disease, they were asked for data on
the diagnosis and a list of medications being taken. The
completed questionnaires were reviewed by trained staff and
the records were entered into a database.

The subjects’ weights and heights were measured while
they wore light clothing and after they had removed their
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shoes. BMI was calculated by dividing the weight by the
square of height (kg/mz). Blood pressure (BP) was mea-
sured on the right arm using a standard mercury sphyg-
momanometer (Baumanometer, USA), with the patient in
the sitting position. Systolic and diastolic BP (SBP and
DBP, resp.) readings were recorded twice at 5-min intervals
and were averaged for analysis.

Blood samples were collected from the antecubital vein
of each participant after overnight fasting. The samples were
processed, transported to the Central Testing Institute located
in Seoul (Korea), and analyzed within 24 hours. The levels
of FPG, triglycerides (TG), high-density lipoprotein (HDL)
cholesterol, total cholesterol, and low-density lipoprotein
(LDL) cholesterol were measured using a COBAS 8000
C702 Chemistry Analyzer (Roche, Germany). LDL choles-
terol levels were directly measured by using a homogenous
enzymatic colorimetric method with the reagent LDL-C
(Roche, Germany) instead of with the Friedewald calculation.
Participants provided written informed consent for the use of
their blood samples in further analyses.

2.3. Survey of Socioeconomic Status. Subjects were asked to
provide data on the socio-demographic factors including
household income, marital status, occupation, and educa-
tional level. Household-equalized income (total household
income/household size’”) was categorized into quartiles
by gender as lowest, medium-lowest, medium-highest, and
highest [20]. Occupation status was classified as none, man-
ual, and nonmanual according to the Registrar General Social
Classification by using data from a self-reported question-
naire; the occupation status of housewives was categorized
as none. Marital status was classified as single, married,
divorced, and widowed. Education level was classified based
on the number of school years: elementary or less (<6 years),
middle school (7-9 years), high school (10-12 years), or
college and above (>13 years). Completed questionnaires
were reviewed by trained staff and the records were entered
into a database.

2.4. Survey of Psychological Factors. Subjects were asked to
provide information on their level of psychological stress
(none, low, moderate, and extreme). Moreover, perceived
stress was classified as none/low or moderate/extreme. A
separate set of questionnaires assessed the workers for the
presence of depressive symptoms and suicidal thoughts
during the past year. To check for the presence of a depressed
mood, respondents were asked, “During the past year, have
you experienced any feelings of sadness or hopelessness that
persisted for at least 2 weeks and disrupted your social life?”
to which they responded either “Yes” or “No.” Respondents
were also asked whether they experienced stress in their daily
lives. One question related to suicidal thoughts was as follows,
“During the past year, have you ever felt that you were willing
to die?” to which they responded “Yes” or “No.”

2.5. Definition of Metabolic Syndrome. MetS was defined
based on the Modified National Cholesterol Education Pro-
gram Adult Treatment Panel III (NCEP-ATP III) guidelines,

along with the waist circumference values for Koreans sug-
gested by the Korean Society for the Study of Obesity [21,
22]. MetS was diagnosed in cases where the patient met >3
of the following 5 criteria: waist circumference >90 cm in
males and >85 cm in females, TG >150 mg/dL, HDL choles-
terol <40 mg/dL in males and <50 mg/dL in females, SBP
>130 mmHg and/or DBP >85 mmHg, and FPG >100 mg/dL.
Subjects who reported taking antihypertensive or antidiabetic
medications were considered to have elevated BP or high FPG
levels.

2.6. Statistical Analysis. In the KNHANES, samples were
randomly selected by using a systematic sampling method.
Statistical estimates were weighted to represent the total
population of Korea. Adjusted weights for sex, age, and region
were applied to data in order to obtain a representative
sample of the Korean population. Complex sample analysis
was performed based on an analysis plan file wherein specific
weights, stratification variables, and primary sampling units
were designated. Demographic, biochemical characteristics,
and psychological factors of the study population were
compared according to sex by using an independent, two-
sample t-test for continuous variables, and the chi-square
test for categorical variables. The MetS variables in the study
population were compared according to SES by using the
one-way analysis of variance (ANOVA) test for continuous
variables. The odds ratios (ORs) and 95% confidence intervals
(95% ClIs) for MetS and psychological factors and SES were
calculated by using multivariate logistic regression analysis
after adjusting for other covariates. The collected data were
analyzed by using SPSS Statistics version 18.0 (SPSS Inc.,
Chicago, IL, USA). All statistical tests were two-sided and a
p-value of <0.05 represented statistical significance.

3. Results

3.1. Basic Characteristics of the Study Population. Table 1
shows the characteristics of the 2024 men and 2665 women
enrolled; the mean age was 48.9 + 15.8 years for the men
and 49.0 + 15.6 years for the women. Considering the
modified ATP III criteria, the overall prevalence of MetS was
determined to be 27.5%. In particular, the prevalence of MetS
was 30.9% (626/2,024) for men and 24.8% (662/2,665) for
women; thus, MetS was significantly more prevalent in men
(p < 0.001).

3.2. Prevalence of Metabolic Syndrome according to the Socioe-
conomic Status. The mean age, BMI, waist circumference,
SBP, DBP, FPG level, and TG level were significantly higher
in men and women with MetS, whereas the HDL cholesterol
level was lower in men and women with MetS, compared
with those in men and women without MetS. The propor-
tion of individuals who were heavy alcohol drinkers was
significantly higher in men with MetS (32.1% versus 38.3%;
p = 0.008) and significantly lower in women with MetS
(7.9% versus 4.4%; p < 0.001). As expected, the MetS preva-
lence tended to decrease when physical activity, including
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TaBLE 1: Characteristics of study population according to the presence of metabolic syndrome.
Variables Men (n = 2024) Women (n = 2665)
Without MS (n = 1398) MS (n = 626) p-value Without MS (n =2003) MS (n=662) p-value

Age, years 470 £ 16.2 53.1+14.1 <0.001 451+ 14.5 61.0 £12.2 <0.001
BMI, kg/rn2 23.3+2.74 26.5+ 3.17 <0.001 22.5+2.97 26.2 +3.54 <0.001
Waist circumference, cm 81.1 +7.44 91.1 +7.89 <0.001 74.9 + 8.06 86.6 + 8.67 <0.001
SBP, mmHg 117.0 + 14.0 127.7 £16.3 <0.001 111.4 £15.7 128.6 +16.9 <0.001
DBP, mmHg 76.0 +£9.48 82.2+12.4 <0.001 71.9 £9.42 77.0 +£10.9 <0.001
FBG, mg/dL 959 +£15.9 113.1 + 26.6 <0.001 92.8 +14.7 111.9 £ 28.3 <0.001
Total cholesterol, mg/dL 186.0 + 34.5 189.9 + 39.2 0.033 187.8 +34.3 198.3 +£39.3 <0.001
Triglycerides, mg/dL 121.7 £ 79.6 244.0 £190.5 <0.001 93.1 +49.8 185.7 + 99.1 <0.001
HDL cholesterol, mg/dL 47.6 £ 9.68 39.2 + 8.56 <0.001 53.2+10.2 42.6 +7.55 <0.001
Current smoking (%) 552 (39.5%) 253 (40.4%) 0.364 98 (4.9%) 34 (5.1%) 0.426
Heavy alcohol consumption (%) 450 (32.1%) 241 (38.2%) 0.008 158 (7.9%) 29 (4.4%) <0.001
Exercise

Vigorous intensity 302 (21.6%) 96 (15.3%) 0.001 290 (14.5%) 55(83%)  <0.001

Moderate intensity 126 (9.0%) 33 (5.3%) 0.002 102 (5.09%) 20 (3.02%)  0.017

Walking implementation 591 (42.3%) 233 (372%)  0.018 686 (34.2%) 204 (30.8%)  0.067

Activity limitations 89 (6.37%) 72 (1L5%)  <0.001 122 (6.09%) 95 (14.4%)  <0.001
Marital status <0.001 <0.001

Single 317 (22.7%) 51 (8.1%) 316 (15.8%) 18 (2.7%)

Married 1018 (72.8%) 521 (83.2%) 1430 (71.4%) 434 (65.6%)

Divorced 42 (3.0%) 37 (5.9%) 98 (4.9%) 32 (4.8%)

Widowed 21 (1.5%) 17 (2.7%) 159 (7.9%) 178 (26.9%)
Household income <0.001 <0.001

Lowest 205 (14.7%) 130 (20.8%) 275 (13.7%) 233 (35.2%)

Medium lowest 357 (25.5%) 155 (24.8%) 541 (27.0%) 172 (26.0%)

Medium highest 379 (27.1%) 178 (28.4%) 531 (26.5%) 151 (22.8%)

Highest 456 (32.6%) 163 (26.0%) 656 (32.8%) 106 (16.0%)
Education <0.001 <0.001

Elementary or less (<6 years) 184 (13.2%) 116 (18.5%) 360 (18.0%) 350 (52.9%)

Middle school (7-9 years) 126 (9.01%) 83 (13.3%) 168 (8.39%) 87 (13.1%)

High school (10-12 years) 535 (38.3%) 239 (38.2%) 729 (36.4%) 163 (24.6%)

College and above (>13 years) 553 (39.6%) 188 (30.0%) 746 (37.2%) 62 (9.37%)
Occupation 0.120 <0.001

None 343 (24.5%) 163 (26.0%) 930 (46.4%) 400 (60.4%)

Manual 581 (41.6%) 230 (36.7%) 781 (39.0%) 130 (19.6%)

Nonmanual 474 (33.9%) 233 (37.2%) 292 (14.6%) 132 (19.9%)
Psychological factors

Perceived stress 281 (20.1%) 130 (20.8%) 0.386 458 (22.9%) 179 (27.0%) 0.015

Depressive symptoms 90 (6.4%) 57 (9.1%) 0.022 260 (13.0%) 119 (18.0%) 0.001

Suicidal thoughts 43 (3.1%) 36 (5.8%) 0.004 97 (4.8%) 51 (7.7%) 0.004

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose.

vigorous-intensity exercise, moderate-intensity exercise, and
walking implementation, increased in both sexes.
Significant differences in the association among mari-
tal status, occupational status, education, and MetS were
observed between men and women. With regard to mar-
ital status, the MetS prevalence was higher in married,
divorced, or widowed men but was higher only in widowed
women. Both household income and education level were
inversely associated with MetS prevalence in both sexes.

However, the inverse association was more prominent in
women. With regard to occupation, the MetS prevalence was
significantly higher in unemployed women compared with
that in employed women, whereas there was no significant
association between MetS and occupation in men (Table 1).

3.3. Prevalence of Metabolic Syndrome according to Psycho-
logical Factors. Depressive symptoms and suicidal thoughts
were associated with MetS in both sexes. However, perceived
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TABLE 2: Associations for the socioeconomic status, psychological factors, and metabolic syndrome.
Variables Men Women
OR* 95% CI p OR 95% CI p
Age 1.03 1.03 to 1.03 <0.001 1.08 1.07 to 1.09 <0.001
Current smoking 1.04 0.86 to 1.26 0.706 1.06 0.71to 1.58 0.790
Heavy alcohol consumption 0.85 0.69 to 1.05 0.127 0.46 0.38t0 0.56 <0.001
Marital status <0.001 <0.001
Married 1 1
Single 0.31 0.23t0 0.43 <0.001 0.19 0.12to 0.31 <0.001
Widowed 1.58 0.83 to 3.02 0.168 3.71 2.92to 4.71 <0.001
Divorced 1.72 1.09 to 2.70 0.020 1.08 0.71to 1.63 0.733
Occupation 0.095 <0.001
None 1 1
Nonmanual 0.96 0.75t01.22 0.739 0.39 0.31t0 0.48 <0.001
Manual 0.80 0.64 t0 0.99 0.040 1.05 0.83to 1.33 0.695
Economy <0.001 <0.001
Lowest 1 1
Medium lowest 0.68 0.51to 0.91 0.009 0.37 0.29 to 0.47 <0.001
Medium highest 0.73 0.55 to 0.97 0.031 0.33 0.26 to 0.43 <0.001
Highest 0.54 0.41t0 0.72 <0.001 0.19 0.14 to 0.25 <0.001
Education <0.001 <0.001
Elementary or less (<6 years) 1 1
Middle school (7-9 years) 1.05 0.73 to 1.50 0.797 0.53 0.40 to 0.72 <0.001
High school (10-12 years) 0.71 0.54 to 0.94 0.015 0.23 0.18 to 0.29 <0.001
College and above (>13 years) 0.54 0.41t0 0.72 <0.001 0.09 0.06 to 0.12 <0.001
Exercise
Severe intensity 0.66 0.51 to 0.85 0.001 0.54 0.40 to 0.73 <0.001
Moderate intensity 0.56 0.38 to 0.83 0.004 0.59 0.36 to 0.95 0.031
Walking 0.81 0.67 to 0.99 0.036 0.86 0.71to 1.04 0.118
Activity limitation 1.89 1.36 to 2.61 <0.001 2.58 1.94 to 3.43 <0.001
Psychological factor
Perceived stress 1.05 0.83t01.33 0.682 1.26 1.03 to 1.54 0.026
Depressive mood 145 1.03 to 2.05 0.034 1.48 1.16 to 1.87 0.001
Suicidal thoughts 1.92 1.22 to 3.02 0.005 1.64 1.16 to 2.33 0.006
Crude odds ratio.
stress was associated with MetS only in women and not in ~ 1.02-2.55; p = 0.042). However, there was no significant

men (Table 1).

3.4. Metabolic Syndrome Based on Socioeconomic Status and
Psychological Factors. Table 2 presents the crude ORs (95%
CI) of the prevalence of MetS with different SES variables
in men and women. In general, all the SES variables were
significantly associated with MetS in both sexes, except for
occupation in men. Moreover, all the psychological factors
were significantly associated with MetS in both sexes, except
for perceived stress in men.

Table 3 shows the ORs of the prevalence of MetS with
different SES variables in men and women after adjusting
for age, smoking status, alcohol drinking status, and exercise
status.

After adjusting for these important confounding vari-
ables, a significant relationship showing a high prevalence
of MetS in divorced men was observed (OR, 1.61; 95% CI,

correlation between marital status and MetS in women.
Moreover, occupation was not significantly associated with
MetS in both sexes after adjusting for the covariables.

The MetS prevalence was lower in the highest income
group (OR, 0.63; 95% CI, 0.46-0.86; p = 0.004), as compared
to the lowest income group in women. A significant negative
trend (p = 0.006) was observed in terms of income in
women. However, no significant correlation between income
group and MetS prevalence was noted in men. With regard
to education level, the MetS prevalence was lower in the most
well-educated subjects (OR, 0.46; 95% CI, 0.32-0.67; p <
0.001), compared to the least educated subjects, in women.
In contrast, in men, no significant association was observed
between SES variables and MetS prevalence, except for the
marital status. Among the psychological factors, perceived
stress was associated with MetS in women (OR, 1.26; 95% CI,
1.03-1.59; p = 0.047) and suicidal thoughts were associated
with MetS in men (OR, 1.64; 95% CI, 1.03-2.61; p = 0.036).
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TABLE 3: Associations for the socioeconomic status and metabolic syndrome in men and women after adjustment for age, smoking status,

alcohol drinking status, and exercise.

Variables Men Women
Adjusted OR 95% CI P Adjusted OR 95% CI P

Marital status <0.001 0.721

Married 1 1

Single 0.45 0.31to 0.65 <0.001 0.83 0.47 to 1.45 0.504

Widowed 1.34 0.69 to 2.60 0.168 0.96 0.72t0 1.29 0.796

Divorced 1.61 1.02 to 2.55 0.042 0.80 0.51to 1.26 0.334
Occupation 0.430 0.780

None 1 1

Nonmanual 1.19 0.91 to 1.56 0.198 0.91 0.71to 1.18 0.483

Manual 1.13 0.87 to 1.45 0.357 0.97 0.75to 1.26 0.804
Economy 0.364 0.006

Lowest 1 1

Medium lowest 0.90 0.66 to 1.22 0.503 0.86 0.65to 1.14 0.291

Medium highest 1.04 0.77 to 1.41 0.802 1.03 0.76 to 1.39 0.869

Highest 0.84 0.61to 1.14 0.256 0.63 0.46 to 0.86 0.004
Education 0.304 0.001

Elementary or less (<6 years) 1 1

Middle school (7-9 years) 1.05 0.75 to 1.46 0.772 0.94 0.68 to 1.29 0.692

High school (10-12 years) 1.26 0.89 to 1.78 0.198 0.81 0.61 to 1.07 0.139

College and above (>13 years) 121 0.96 to 1.52 0.102 0.46 0.32 to 0.67 <0.001
Psychological factor

Perceived stress 1.25 0.98 to 1.59 0.076 1.26 1.003 to 1.59 0.047

Depressive mood 1.35 0.95t0 1.93 0.094 1.14 0.87 to 1.49 0.348

Suicidal thoughts 1.64 1.03 to 2.61 0.036 1.28 0.86 to 1.92 0.229

4. Discussion

The principal findings of the present study include the gender
differences in the relationship between SES and psychological
factors and MetS prevalence. In particular, MetS was sig-
nificantly more prevalent in men. Moreover, marital status
was significantly related to MetS prevalence in men, but
not in women. In contrast, a lower income and education
status were related to MetS prevalence in women, but not in
men. Occupation was not significantly associated with MetS
in both sexes. Although depressive symptoms and suicidal
thoughts were associated with MetS in both sexes, perceived
stress was associated with MetS in women, but not in men.
These findings suggest that gender-specific public health
interventions that consider SES and psychological factors are
needed to ensure appropriate MetS prevention and treatment
and further reduce the risk of CVD.

MetS is one of the most common risk factors for CVD
and mortality [1-4]. MetS is influenced by numerous factors
including age, diet, eating habits, physical activity, gender,
and genetic background. Thus, the identification and mod-
ification of these risk factors are very important for reducing
the prevalence of MetS. Recently, a lower SES was found
to be associated with CVD, type 2 diabetes, and MetS.
Most prior studies have shown inverse relationships between
SES and MetS. However, the association between SES and
MetS showed conflicting results in different populations

[10-19]. Santos et al. [13] reported that MetS was significantly
more frequent in Portuguese women and that women in
lower social classes (defined based on education status and
occupational classification) more frequently presented MetS;
no such association was found in men. Al-Daghri et al. [14]
recently showed that MetS prevalence was more frequent in
married, retired men from high-income households in Saudi
Arabia. In contrast, higher education and income played
an important role in decreasing the prevalence of MetS
in women; no such effect was noted in men. In addition,
Vernay et al. [15] stated that MetS prevalence decreased with
an increasing education level in women, but not in men.
Marital status and occupation were not found to be associated
with MetS in both sexes in the French population. In the
United States, Loucks et al. [16] also reported that a lower
socioeconomic position was associated with MetS in women,
an association that was weaker in men.

A comparison of the related risk factors of MetS across
countries is difficult due to the differences in obesity preva-
lence, age groups, study population recruitment, and MetS
definitions. Sex and racial/ethnic differences in the individual
components of MetS have been reported previously, which
suggests the possibility of varying contributions of the tradi-
tional components and a genetic component of MetS among
these populations [23, 24]. Potential mechanisms linking SES
to MetS include eating habits, physical activity, health behav-
iors, psychological distress, neighborhood characteristics,
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and access to health care [16]. Thus, we conducted a com-
prehensive analysis while adjusting for various covariates and
considering the psychosocial factors. Although the findings
of previous studies are not all consistent with our results, the
common finding of a sex-specific association between MetS
risk and SES was stronger in women than in men. Most of the
previous studies have shown a stronger relationship between
SES and MetS in women than in men [13-16]. Although the
reasons for these gender differences between MetS and SES
remain unclear, various factors have been proposed to explain
them, including parity and consequent weight gain, obesity-
related effects on social mobility, and greater concurrent
psychosocial risks in women with lower SES than in men
with lower SES [16]. In the present study, perceived stress was
significantly associated with MetS in women. Future research
that focuses on identifying the reasons for gender differences
in the relationship between SES and MetS risk will help
elucidate additional information regarding the underlying
mechanisms.

An alteration in marital status may be associated with a
change in health status. A recent study reported that marital
transition might affect MetS risk differently according to sex
and occupation [17]. Troxel et al. [18] reported that women in
high-quality marriages were at lower risk of developing MetS.
However, marital status was not independently associated
with MetS in the Mediterranean population [11]. In the
current study, marital status was significantly associated with
MetS prevalence in men, but not in women. Divorced men
tended to have greater rates of smoking, excessive alcohol
drinking, physical inactivity, psychological distress, and poor
eating habits. These inconsistent results may be due to
differences in the study population and sociocultural factors.
Moreover, most cross-sectional studies had not considered
the duration of the change in marital status; hence, this
parameter needs to be carefully assessed in a future prospec-
tive study. In addition, research efforts should be initiated
to determine the socioeconomic risk factors of MetS while
considering the differences in the sociocultural background
and the appropriate target population in each country. These
efforts could help prevent type 2 diabetes and CVD by raising
the awareness of individualized risk factors in MetS patients
and by aiding in establishing public health policies.

The present study has certain limitations. First, we were
unable to determine a causal relationship between SES and
psychological factors and MetS due to the cross-sectional
study design. Second, we could not completely exclude the
effects of information bias, as this study was based on
a questionnaire survey. However, our study had multiple
strengths, such as the large, representative sample of the
Korean noninstitutional population; this promotes the appli-
cability of the results to the entire Korean population. In
addition, we comprehensively analyzed the association of
SES and psychological factors with MetS after adjusting for
almost all covariates. This analysis helped us to assess their
association independent of the potential confounders.

In conclusion, SES and psychological factors have a con-
siderable impact on the prevalence of MetS in Koreans, and
their influences markedly differ between the sexes. Marital
status was significantly related to the prevalence of MetS in

men, but not in women. Moreover, the income and education
status were related to the prevalence of MetS in women,
but not in men. These findings suggest that gender-specific
public health interventions that consider SES are needed for
appropriate MetS prevention and treatment.
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