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Prevalence of Metabolic Syndrome and Related Risk Factors of
Elderly Residents in Andong Rural Area
1. Based on the Anthropometric Measurements and Health Behaviors

Hye-Sang Lee and Chong Suk Kwon'

Dept. of Food Science and Nutrition, Andong National University, Gyeongbuk 760-749, Korea

Abstract

This study was performed to estimate the prevalence and the risk factors of metabolic syndrome in Andong
rural area. A total of 1,431 people (533 males, 898 females) aged over 45 years participated in this study in
2003. The prevalence of metabolic syndrome was 38.2% (male 23.5%, female 46.9%, p<0.001). As age increased,
the prevalence of the metabolic syndrome increased in female, but not in male. The major underlying components
of metabolic syndrome were high blood pressure (67.1%), low HDL-cholesterol (60.6%), and abdominal obesity
(39.9%). The distinctive component for male was high blood pressure (70.1%), and for female, low HDL-
cholesterol (73.6%), high blood pressure (65.3%), and abdominal obesity (54.5%). Subjects having more than
one component were 94.7%. The risk factors for metabolic syndrome were analyzed using the multiple logistic
regression method according to gender and expressed as age-adjusted odds ratio (OR). The results of comparing
female to male (OR=2.953), and of comparing obese by % body fat (M: OR=5.786, F: OR=13.498) or BMI (M:
OR=3.782, F: OR=13.301) to normal body weight showed significantly higher risk for metabolic syndrome
(p<0.001). Health related habits, such as smoking, alcohol drinking, and exercise, didn't show any effect on
metabolic syndrome. This study revealed that the prevalence of metabolic syndrome was significantly higher
in female subjects compared to both male and female, and high blood pressure was the main cause of metabolic
syndrome. We suggest that the strategy for prevention or reducing the prevalence of metabolic syndrome in
this area should be concentrated on reducing high blood pressure through lowering obesity and abdominal obesity.
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Table 1. Distribution of metabolic syndrome subjects by age and gender

Total Male Female (betvsvteaetl?tgl{(; der)
Age Metabholic N ! Metabolic N | Metabolic N | 2 val
syndrome orma syndrome orma syndrome orma X prvalue
<50 26 (36.1)7 46 (61.3) 1(8.3) 11 (91.7) 25 (41.7) 35 (58.3) 4.816 0.028
50~59 179 (39.5) 274 (60.5) 38 (26.2) 107 (73.8) 141 (45.8) 167 (54.2) 15.801 0.000
60~69 246 (36.4) 430 (63.6) 54 (20.0) 216 (80.0) 192 (47.3) 214 (52.7) 52.175 0.000
=70 95 (41.3) 135 (58.7) 32(30.2) 74 (69.8) 63 (50.8) 61 (49.2) 10.020 0.002
Total 546 (38.2) 885 (61.8) 125 (23.5) 408 (76.5) 421 (46.9) 477 (53.1) 79.224 0.000
PN (%).
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Table 2. Prevalence by each clinical determinant of metabolic syndrome

Risk factor Defining level Total Male Female p-value”
Abdominal obesity Waist circumference
Males =90 cm 585 (39.9)" 83 (15.2) 502 (54.5) 0.000
Females =85 cm
Triglycerides =150 mg/dL 217 (14.8) 81 (14.8) 136 (14.8) 0.998
HDL cholesterol Males <40 mg/dL 839 (60.6) 211 (38.6) 678 (73.6) 0.000
Females <50 mg/dL
Blood pressure Systolic =130 mmHg 934 (67.1) 383 (70.1) 601 (65.3) 0.065
Diastolic =85 mmHg
Fasting plasma glucose >100 mg/dL 484 (33.0) 207 (37.9) 277 (30.1) 0.002
The number of risk factor/person
0 78 (56.3) 46 (8.5) 32(3.5) 0.000
1 375 (25.6) 197 (36.2) 178 (19.4) 0.000
2 464 (31.7) 177 (32.5) 287 (31.3) 0.613
3 358 (24.5) 87 (16.0) 271 (29.5) 0.000
4 158 (10.8) 34 (6.3) 124 (13.5) 0.000
5 29 (2.0) 3(0.6) 26 (2.8) 0.003
>1 1,388 (94.7) 500 (91.6) 888 (96.5) 0.000
>2 1,010 (68.9) 301 (55.1) 709 (77.1) 0.000
>3 546 (38.2) 125 (23.5) 421 (46.9) 0.000
>4 187 (12.8) 37 (6.8) 150 (16.3) 0.000
=5 29 (2.0) 3(0.5) 26 (2.8) 0.002

N (9%). 2)Significance between male and female by Chi-square test.
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Table 3. Odds ratios for metabolic syndrome according to gender, age, body fat (%) and BMI

Ch - Male Female
aracteristics N (%) OR” (95% CI) N (%) OR” (95% CI)

Gender 125 (23.5) 1.000 421 (46.9) 2.953 (2.317~3.764)"
Age (years)

40~49 1(83) 1.000 25 (41.7) 1.000

50~59 38 (26.2) 3.907 (0.488~31.279) 141 (45.8) 1.182 (0.675~2.069)
60~ 69 54 (20.0) 2.750 (0.347 ~21.765) 192 (47.3) 1.256 (0.725~2.175)
>70 32 (30.2) 4.757 (0.589 ~ 38.408) 63 (50.8) 1.446 (0.776 ~2.694)
Body fat (%)

M: 6~15, F: 9~23 10 (13.7) 1.000 10 (13.0) 1.000

M: 16~24, F: 24~31 49 (15.8) 1.203 (0.576 ~2.515) 107 (30.4) 2.935 (1.454~5.925)"
M: =25 F: >32 63 (47.0) 5.786 (2.711~12.351)™" 297 (66.9) 13.498 (6.748~27.001)""
BMI (kg/m°)

<185 0(0.0) 0.000 0(0.0) 0.000

185~229 31 (14.4) 1.000 38 (16.4) 1.000
23.0~24.9 30 (20.8) 1.602 (0.919~2.792) 80 (35.1) 2.802 (1.798~4.364)""
25.0~29.9 54 (38.0) 3.782 (2.260~6.329)" 253 (71.5) 13.301 (8.728~20.273)™"
>30.0 7(77.8) 21.516 (4.259~108.707)" 43 (79.6) 21.482 (10.099 ~ 45.699)™

DAge-adjusted odds ratio. “p<0.05, “p<0.01, “*p<0.001.

Table 4. Odds ratios for metabolic syndrome according to healthy habits

Variables Male Female
artables N (%) OR” N (%) OR”
Smoking
No 25 (21.2) 1.000 411 (47.4) 1.000
Ex-smoking 44 (26.8) 1.354 (0.770~2.381) 3(375) 0.631 (0.149~2.667)
Yes 56 (22.3) 1.066 (0.626 ~1.816) 7(30.4) 0.461 (0.187~1.137)
(pack year)
<20 15 (19.0) 0.873 (0.425~1.792) 6 (46.2) 0.932 (0.310~2.800)
=20 85 (25.3) 1.259 (0.756 ~2.096) 4(22.2) 0.307 (0.101 ~0.982)
Alcohol drinking
No 47 (24.7) 1.000 291 (48.7) 1.000
Yes 78 (22.7) 0.899 (0.593~1.363) 130 (43.2) 0.810 (0.612~1.072)
(g/day)
M: <60, F: <40 36 (19.1) 0.730 (0.447~1.192) 107 (42.8) 0.797 (0.592~1.075)
M: =60, F: =40 42 (27.1) 1.155 (0.710~1.880) 23 (45.1) 0.875 (0.492~1.555)
Exercise
No 107 (22.8) 1.000 375 (46.4) 1.000
Yes 18 (28.1) 1.328 (0.739~2.387) 46 (51.1) 1.212 (0.783~1.874)
Farming (hr/day)
<4 13 (33.3) 1.000 31 (51.7) 1.000
4~8 32 (21.3) 0.543 (0.251 ~1.178) 103 (47.0) 0.840 (0.474~1.490)
>8 61 (22.6) 0.569 (0.275~1.178) 192 (43.7) 0.740 (0.430~1.274)
Y Age-adjusted odds ratio.
A goth FAYES Ao 2AFe] JPES BAG  FF olsh 2e B2 HIY ATE B 1 BUYS 7
A7 G2 A, 2073 o] 3= Abgho] gl 397 W daUt e FAeE Al dTh
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