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Socioeconomic Status and Health Behaviors Associated with
Metabolic Syndrome in Adults over 40 Years
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1Depar'[ment of Family Medicine, Daegu Catholic University Hospital, 2Department of Preventive Medicine,
Kyungpook National University School of Medicine, Daegu, *Department of Social and Preventive Medicine,
Hallym University College of Medicine, Chuncheon, Korea

Background: The most effective means of preventing chronic disease is known to be promoting health behav-
iors; but this is difficult because health behaviors are associated with the socioeconomic status (SES). SES is
a measure of access to material resources and social resources. This study aimed to assess the association
between metabolic syndrome (MetS) and SES after controlling for health behaviors (smoking, alcohol intake,

physical activity, and diet).

Methods: 24,515 participants (8,214 men, 16,301 women) older than 40 years were recruited from the
2004-2008 Korean Health Examinee Cohort. Along with MetS components, SES and health behaviors data
were collected through individual interviews. SES was classified into tertiles (high, middle, and low groups)
measured by education and house income levels. MetS was defined using the criteria from the modified
National Cholesterol Education Program Adult Treatment Panel-lll (NCEP ATP-Iil, 2007).

Results: Among the study subjects, the prevalences of MetS were 13.8%, 17.4%, and 25.3% in the high, mid-
dle, and low SES groups, respectively. After controlling for age and health behaviors, the odds ratios for MetS
in the high, middle, and low SES were 1.0, 1.54 (95% confidence interval [95% Cl]=1.34-1.76), and 2.01 (95%
Cl=1.72-2.36), respectively, for women. This association was not seen in men.

Conclusion: SES was inversely associated with metabolic syndrome, as with health behaviors, but only for

women.
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Table 1. General characteristics, laboratory findings, and prevalence of chronic disease and metabolic syndrome according to
socioeconomic status and gender®

Socioeconomic status

Total=24,515

High (n=8,787)

Middle (n=9,400)

Low (n=6,328)

Variables
Men Women L Men Women L Men Women I Men Women P
(n=8,001) (n=16,514) (n=3,529) (n=5,258) (n=3,074) (n=6,326) (n=1,398) (n=4,930)

General characterisitcs and health behaviors

Age,y 53.0+8.2 51.1£7.3  <0.001 50.847.6 47.8£6.0  <0.001 53.5+8.0 50.8£6.8 <0.001 58.9+6.6 57.0£6.8  <0.001
Smoking,packyear 16.4£16.0 0.2+0.4  <0.001 1332145 0.1x1.4  <0.001 16.5+16.2 0.3+2.1 <0.001 19.1£19.2 0.4£2.7  <0.001
Alcohol intake, g/d 26.3+£37.0 2.4+8.8  <0.001 25.5+£34.5 2.0+6.6  <0.001 25.9+36.3 2.7£10.0 <0.001 27.6+42.9 2487  <0.001
LTPA, keal/d 201.2+251.0  180.3£203.3 <0.001 230.8+257.9  194.3+205.9 <0.001 184.8+242.2 181.4£210.0 <0.001 157.1+247.5 156.7+180.7 <0.001
Diet score (5-25points) ~ 13.8+2.7 15.6£2.8 <0.001 14.0£2.7 15.8£2.8  <0.001 13.842.7 15.7£2.8 <0.001 13.842.7 15.4£2.7  <0.001
Calorie intake, keal/d 1,850.3+543.2 1,707.9+£548.7 <0.001  1,768.8+511.6 1,594.0+485.6 <0.001 1,846.1+£550.2 1,720.9£566.2 <0.001 1,876.9+543.2 1761.9£557.9 <0.001
Laboratory findings

Waist, cm 85.9+7.3 78.2+¢7.9  <0.001 86.1+7.1 75.9+7.2  <0.001 85.7+7.5 78.36£7.6  <0.001 85.7+7.5 81.4£8.0  <0.001
FBS, mg/dL 95.4+16.6 89.8+14.2 <0.001 94.9+15.9 88.4+15.2  <0.001 95.7£17.0 89.8+13.4 <0.001 95.7£16.8 91.6£14.2  <0.001
TG, mg/dL 147.2£105.9 119.5£71.3 <0.001 145.0£107.6  97.1£61.9 <0.001 147.3£105.3 107.4£69.8 <0.001  144.2+107.2 123.3+84.1 <0.001
HDL-chol, mg/dL 49.2£11.5 56.0£12.5 <0.001 48.9£11.0 57.8+12.4 <0.001 49.4£11.8 56.0£12.4 <0.001 49.5+£12.4 53.2£12.1 <0.001
BPSysto]ic, mmHg 126.0£14.9  119.5+15.7 <0.001 124.4+14.2 1153+14.5  <0.001 126.7+15.1  119.9+15.6 <0.001  127.9+#15.6 125.2+15.8 <0.001

Diastolic, mmHg 79.2+10.2 74.0£10.1  <0.001 78.9£10.0 71.8£9.7  <0.001 79.5£10.3 74.4£10.0 <0.001 79.3£10.5 76.7£10.1  <0.001

BMI, kg/m2 24.4£2.7 23.5£2.8  <0.001 24.622.6 228426 <0.001 24.3£2.7 23.6£2.8  <0.001 24.0£2.7 24.3+2.9 0.009
T-chol, mg/dL 192.8433.2  196.4£34.9 <0.001 194.1£33.2  193.6£34.0 0442 192.4+33.1  196.2£34.7 <0.001  190.1£33.7  201.7+35.9 <0.001
LDL-chol, mg/dL 115.2£304  119.2£31.2 <0.001 116.1£30.0  116.4£30.4  0.859 114.5£304  118.9+30.9 <0.001  112.7£309 124.3£32.6 <0.001
hs-CRP, mg/dL 0.174+0.44  0.123£0.38 <0.001 0.168+0.43  0.102+£0.35 <0.001 0.171£0.44  0.123£0.34 <0.001  0.209+0.49  0.155+£0.43 <0.001
Prevalence of chronic disease and metabolic syndrome

CVA 155(16)  137(0.8) <0.001  46(13) 16(03) <0001  49(16)  51(0.8) <0001  43(31)  74(15) <0.001
MI 346 (3.7) 298 (1.7)  <0.001 103 (2.9) 53(1.0)  <0.001 120 (3.9) 95(1.5)  <0.001 71(5.1) 158 (3.2)  <0.001
DM 841(8.9)  784(45) <0001  247(7.0)  111(21) <0001  314(102) 253 (40) <0001  143(102)  444(9.0)  0.120
MeS 1975 (24.6)  2241(140) <0001  921(261)  436(83) <0.001  873(284) 999(158) <0001 412(29.5) 1464 (29.7) 0483

Abbreviations: LTPA, leisure time physical activity; FBS, fasting blood sugar; TG, triglyceride; HDL-chol, high density lipoprotein cholesterol;
BP, blood pressure; BMI, body mass index; T-chol, total cholesterol; LDL-chol, low density lopoprotein cholesterol; hs-CRP, high sensitivity
C-reactive protein; CVA, cerebrovascular accident; MI, myocardial infarction; DM, diabetes mellitus; MetS, metabolic syndrome.
“Data are presented as mean+SD or N (%) unless otherwise indicated.

®Calculated by ¢-test or y-test.
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Table 2. Risk for poor health behavior according to socioeconomic status and age®

Model 1° Model 2°
Variables Men Women Men Women
OR (95% CI)  P-trend OR (95% CI)  P-trend OR (95% CI)  P-trend OR (95% CI) P-trend
SES T1 1 <0.001 1 <0.001
T2 1.55 (1.40-1.72) 1.4 (1.30-1.59)
T3 2.15 (1.82-2.24) 2.35 (2.06-2.68)
Education T1 1 <0.001 1 <0.001
T2 1.48 (1.35-1.62) 1.56 (1.06-1.27)
T3 2.07 (1.85-2.30) 1.86 (1.68-2.06)
Income T1 1 <0.001 1
T2 1.43 (1.28-1.60) 1.31 (1.18-1.45)
T3 1.78 (1.55-2.03) 1.96 (1.75-2.21)
Age, yd 40-49 1 <0.001 1 <0.001 1 <0.001 1 <0.001
50-59 1.54 (1.39-1.72) 1.24 (1.11-1.39) 1.61(1.41-1.88) 1.60 (1.38-1.86)
>60  2.08(1.87-2.31) 1.97 (1.77-2.19) 2.50(2.17-2.87) 3.20 (2.74-3.71)

Abbreviations: OR, odds ratio; CI, confidence Interval; SES, socioeconomic status; T1, first tertile (high group); T2, second tertile (middle
group); T3, third tertile (low group).
“Assessed by logistic regression analysis.

® Adjusted for age.

‘Adjusted for age, education, and household income.

d . .
Exclude age as a covariate for analysis.
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Table 3. Risk for metabolic syndrome according to socioeconomic status, health behaviors, and age®

129

Model 1° Model 2°
Variables Men Women Men Women
OR (95% CI) P-trend OR(95% CI) P-trend OR(95% CI) P-trend  OR (95% CI) P-trend
SES? T1 1 0.59 1 <0.001 1 0.694 1 <0.001
T2 1.06 (0.95-1.18) 1.58 (1.39-1.80) 1.04 (0.84-1.19) 1.54 (1.34-1.76)
T3 1.04 (0.87-1.24) 2.14 (1.85-2.47) 0.98 (0.85-1.08) 2.01 (1.72-2.36)
Education T1 1 0.011 0.011 <0.001 1 0.345 0.345 <0.001
T2 1.16 (1.05-1.28) 1.44 (1.26-1.64) 1.07 (0.96-1.19) 1.43 (1.24-1.65)
T3 1.13 (1.01-1.28) 220 (1.93-2.64) 1.00 (0.87-1.14) 2.18 (1.89-2.51)
House income T1 1 0.533 1 <0.001 1 0.296 1 <0.001
T2 1.04 (0.92-1.18) 1.26 (1.11-1.45) 1.07 (0.94-1.22) 1.24 (1.08-1.44)
T3 0.97 (0.84-1.12) 1.71 (1.50-1.96) 0.96 (0.82-1.13) 1.64 (1.42-1.90)
Age, y* 40-49 1 0.007 1 0.194 1 0.145 1 <0.001
50-59  1.06 (0.95-1.18) 2.04 (1.87-2.23) 1.07 (0.91-1.26) 1.69 (1.49-1.92)
>60  1.18(1.06-1.32) 5.53 (5.00-6.12) 1.18 (1.00-1.41) 3.34(2.79-4.01)
Health behavior'  High 1 1 1 1
Low 1.29 (1.18-1.41) <0.001  1.16 (1.05-1.28) 0.005 1.32(1.19-1.48) <0.001 1.09 (0.96-1.24)  0.196
Smoking® No 1 1 1 1
Yes 128 (1.17-140) <0.001 1.13(0.88-1.44) 0347  1.22(1.09-1.37) <0.001  1.14 (0.82-1.59) 0.442
Drinking" No 1 1 1 1
Yes  1.31(1.19-145) <0.001 0.87 (0.80-0.95) 0.002  1.23 (1.15-1.47) <0.001  0.86(0.76-0.96)  0.009
Regular exrecise'  Yes 1 1 1 1
No 1.17 (1.07-1.27) <0.001  1.27(1.18-1.37) <0.001 1.16 (1.04-1.29) 0.010 1.60 (1.05-1.28)  0.003
Diet scored High 1 1 1 1
Low  1.09(0.97-124) 0009 1.07(0.98-1.16) 0209  1.06 (0.91-1.23) 0.532  0.96 (0.94-1-16)  0.550

Abbreviations: OR, odds ratio; CI, confidence interval; SES, socioeconomic status; T1, first tertile (high group); T2, second tertile (middle
group); T3, third tertile (low group); LTPA, leisure time physical activity.
“Assessed by logistic regression analysis.

® Adjusted for age.

‘Adjusted for age, job physical activity, and menopausal state if women.
Exclude SES as a covariate for analysis.
‘Exclude age as a covariate for analysis.
‘Exclude health behaviors (smoking, alcohol intake, LTPA, and diet score) as covariates for analysis.
¢Exclude smoking as a covariate for analysis.
'Exclude alcohol intake as a covariate for analysis.
‘Exclude LTPA as a covariate for analysis.
'Exclude diet score as a covariate for analysis.
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