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Abstract

Background: Metabolic syndrome 1s caused by interplay between genetic and many environmental factors, Some
behaviors or hifestyle patterns including physical activity, cigarette smoking, and diet, particularly carbohydrate and fat
intake are associated with the metabolic syndrome. The objective of this study was to identify the relationship between
metabolic syndrome and some lifesyle behaviors.

Methods: A total of 635 medical check-up examinees who were examined in Kosin University Gospel Hospital from
December, 2004 to July, 2005 were enrolled in this study. The height, weight, waist circumference, and systolic and
diastolic blood pressure of the subjects were examined and on concentrations of fasting blood glucose, total cholesterol,
HDL cholesterol, LDL cholesterol, and triglyceride in peripheral venous blood were measured. The metabolic syndrome
was defined as the presence of three or more of the following; waist circumnference men =90 cm, women =80 cm,
blood pressure =130/85 mmHg, fasting glucose =110 mg/dL, HDL. cholesterol, men <40 mg/dL, women <30 mg/dL,
and triglyceride =150 mg/dL. The blood pessure, fasting glucose, HDL cholesterol, triglyceride were evaluated by using
the criteria of NECP ATP III and waist circumference was assessed by using the criteria of WHO Asia-Western Pacific.
Self-admimistered questionnare was conducted on smoking, alcohol drinking, educational level, exercise, and dictary
practices.

Results: The prevalence of the metabolic syndrome was 37.5%. High fat intake was significantly associated with an
increased risk of having the metabolic syndrome. In women, low educational level and high carbohydrate intake were
associated with an increased risk of having the metabolic syndrome. High fat intake was significantly associated with
an increased risk of having the metabolic syndrome in body mass index = 25.0 kg/m2 or 50-59 years group.
Conclusion: Low educational level, high fat and high carbohydrate intake were significantly associated with an increased
risk of having the metabolic syndrome.

Key Words | Metabolic syndrome, High fat intake, High carbohydrate intake, Low educational level
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Ast¥ct UEFH F AAY L AEste 35 G, F
ZHLHE, 2YE A D¥l(High density lipoprotein,
HDL) Zd28HE&E A4 XdW(low density
lipoprotein, LDL) &) AH &3 A A4t £2]& 24 3}
Aot 8 T, S 2EE, HDL Fe8&HE, LDL
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5223, Tokyo, Japan) 2 &4 5} 28 92 )45}
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Td8y dFHH AL WEFFE, S35 X8k E
T3, @A HFH Fxdd diiMe A7171U2 A&
ZALE 8l o) Fof Rt YL Ay FEE kA &

= 7, A FIE IR Y A EAE A e &,
A |AE Sl F2 2 VS ¥F4HFHE 9 13

u)Rke 2 HH3e &, ¥ 13-F 13] HH3= &, T |
3 ol A FoB Yoy, A&EFEE T
o]&}, IE, o) N2 UFtt *F3Fe A 3
2| @eth F 1-23], F 3-43]o1y 222 YTt ¥
G AFH dEiM e AFHAFRNE AEAE o] &3}
FAFE AAEEAT A dH e FE59 12% 99,
12-20%, 20% 232 38t 22 U533, &8
2o AFHe 249%9 60% u)vk, 60-70%, 70% 232
Lelon, @l JHe FIHQ) 12% gt 12-16%,
16% Z=}Z YFAot

3) tAEEEe Ao

S 32 Aoje ¥t TE Y9, HDL Sg 2]




AAAR FARANN ) YAETZ FHE ASSD

g, FAAMS NCEP ATP 119 71&"¢ F&393,
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g9 =110 mg/dL, HDL Ed8|2EE g2k <40 mg/dL,
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Tadle 1. Characternstics of study subjects

Totd Men Worren
(r=635) ("=199) (re=443)
Age (yrs) 528182 545186  S1x79
Bodly fat nass {(kg) 18.816.6 187450 188+/7.2
Misoerd fat rress (kg) 35488 3.949.0 33487
Waist circumference (o) %1463  F1456  BTH65
Ystaiic lood pressure () 1314176 1351H165  132.1+180
Diastalic blood pressure (rrHg) 8124123 &4+132  80.7+11.9
Fasting gucose (mg/d) 100.4£454 10861740 96.8+235
Triglyceride (mg/dl) 121.0481.4 145141083 110.6467.3
Hoh density lipoprotein chdlesterd (Mo/d) 5054413 4884112 54.1+10.9

W AHE Urbr}t 5454, AR= 5214 ojdon, &
58 A7) 97.1 cm, 9A7F 9577 em ©|ATE =
7] 42 Y 7F 2k2F 135.1 mmHg, 132.1 mmHg ©]1$
o o)} gL 824, 80.7 mmHg ©|Uth ZE

& Y27} 108.6 mg/dL, A7} 96.8 mg/dL o)A, F
AR ¥ES Fxb7) 145.1 mg/dL, <dZ7F 110.6 mg/dL <)%
t} HDL ZgAHEL Yxb 488 me/dl, o=} 54.1
me/dL ©|Q T, B AZLAFE GA7} 249 ke/nr', o
A= 246 kg/mr o)At AR AR F diAEES
7H AV 2387H(37.5%) ot}
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Table 2. Distribution of risk factors and odds ratios of
metabolic syndrome among total study subjects

No. of cases (%)  Odds ratio (95% Cl)

Body mass index (kg/m2)

<230 69 (29.0) - 1.0
23.0-249 67 (28.2) 1.0 (0.6 - 1.4)
>25.0 102 (42.8) 1.2 (08 - 1.8)
Smoking status
Non-smoker 177 (74.3) 1.0
Ex-smoker 33 (13.9) 1.0 (0.6 - 1.6)
Current smoker 28 (11.8) 1.3 (0.7 - 2.1)
Alcohol drinking
<1/month 159 (67.1) 1.0
1/month - 1/week 40 (16.9) 08 (0.5 - 1.2)
> 1/week 38 (16.0) 1.1 (0.7 - 1.8)
Education level (years)
<9 141 (59.2) 1.0
10 - 12 70 (29.4) 0.7 (05 - 1.O)
>12 27 (11.4) 06 (04 - 1.0)
Exercise
Never 122 (51.3) 1.0
1-2/week 37 (15.5) 0.7 (0.5 - 1.0)
>3-4/week 79 (33.2) 06 (04 - 1.0)
Fat (%)*
<12 83 (34.9) 1.0
12-20 128 (53.8) 1.6 (1.0 - 2.6)
>20) 27 (11.3) 1.9 (0.8 - 46)
Carbohydrate (%)
<60 12 ( 5.0) 1.0
60-70 70 (29.5) 1.3 (06 - 2.8)
>70 156 (65.5) 1.3 (0.7 - 2.7)
Protein (%)
<12 51 (21.4) 1.0
12-16 153 (64.3) 09 (06 - 1.3)
>16 34 (14.3) 1.0 (06 - 1.7)
P<0.05
FEPAY NN 3R RAZ T2 190) HEL
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AFEZ 2 BEo] e Aoz AZEHE ST
ZAHE f¥8R0es FA, SF, 27, 283 Holgt
FAAE gRlo 2 FFHF 7H&d A, d@slE, dud
AF vlE, 2&5E o 3] A& 73 A A
W HAH HlEo] &5 AT 3 fge) St
3t Ao 2 YERGTHPp<0.05). 2 9] thE 89loA
= 38 A It

G212 A FAMNAARE 129 e AEFTZLS
778(40.1%)°1 28, HAS-F3 #do] S AL
2 AZE e JAAE st AR E 813 tH(Table
3).

Table 3. Distribution of risk factors and odds ratios of
metabolic syndrome among male study subjects

No. of cases (%) Qdds ratio (95% Cl)

Body mass index (kg/m2)

<23.0 21 (27.3) 1.0
230-249 23 (29.9) 1.6 (0.8 - 3.5
=25.0 33 (42.8) 1.5 (0.7 - 29)
Smoking status
Non-smoker 30 (39.0) 1.0
Ex-smoker 28 (36.3) 06 (03 - 1.2)
Current smoker 19 (24.7) 0.7 (03 - 1.4)
Alcohol drinking
<1/month 29 (37.7) 1.0
1/month - 1/week 17 (22.1) 08 (04 - 1.7)
=>1/week 31 (40.2) 1.5 (0.8 - 29)
Education level (years)
<90 30 (39.0) 1.0
10-12 31 (40.2) 1.0 (05 - 1.9)
>12 16 (20.8) 1.0 (0.5 - 2.2)
Exercise (/week)
Never 36 (46.7) 1.0
1-2 14 (18.2) 1.1 (0.5 - 2.3)
=3-4 27 (35.2) 1.0 (06 - 1.9)
Fat (%)
<12 25 (32.5) 1.0
12 - 20 43 (55.8) 1.5 (08 - 29)
>20) 9 (11.7) 1.6 (06 - 4.4)
Carbohydrate (%)
<60 2 (26) 1.0
60 - 70 34 (44.2) 2.1 (04 - 12.0)
>70 41 (53.2) 1.1 (0.2 - 60)
Protein (%)
<12 19 (24.7) 1.0
12 - 16 48 (62.3) 09 (0.5 - 19)
>16 10 (13.0) 1.0 (04 - 26)

g 42 & U
A2l A 4437 F tAREFTo] 1612

36.3% THES YEAY f"HJAEE wAe] )
95% AN F7+-& 73 A3 RFFFo] 9d o)l A5
g 7122 10-12d9°] 0.5(95% A2 F7F : 0.4-0.9), 12
A 2371 0.4(95% A7 0.2-0.8) A1 ESFF0)
FOoLATE YA 2 e o ASE
ByEom EAHOZTE $93HtHP<0.01, Table 4).

Table 4. Distribution of risk factors and odds ratios of
metabolic syndrome among female study sub jects

No. of cases (%) Odds ratio (95% Cl)
Body mass index (kg/m2)

<23.0 48 (29.8) 1.0
23.0-249 44 (27.3) 0.8 (0.5 - 1.3)
2250 69 (42.9) 1.1 (0.8 - 1.8)
Smoking status
Non-smoker 147 (91.3) 1.0
Ex-smoker 5(3.1) 1.5 (0.5 - 5.1)
Current smoker 9 ( 5.6) 2.8 (1.0 - 7.9)
Alcohol drinking
<1/month 1300 (81.2) 1.0
|/month - 1/week 23 (14.4) 0.7 (0.4 - 1.2)
> 1/week 7 ( 4.4) 0.6 (0.2 - 1.4)
Education level (years)*
<9 111 (68.9) [.0)
10-12 39 (24.2) 0.5 (0.4 - 0.9)
>12 11 ( 6.9) 0.4 (0.2 - 0.8)
Exercise (/week)
Never 86 (53.4) 0
1-2 23 (14.3) 1.0 (06 - 1.8)
>3-4 52 (32.3) 1 (0.7 - 1.8)
Fat (%)
<]2 58 (36.0) 1.0
12 - 20 85 (52.8) 1.4 (0.8 - 2.5)
>20 18 (11.2) 2.0 (0.7 - 5.9)
Carbohydrate (%) t
<60 10 ( 6.2) 1.0
60 - 70 36 (22.4) 2.1 (0.7 - 6.8)
>70 115 (71.4) 51 (1.3 - 21.6)
Protein (%)
<|2 32 (19.9) 1.0
12 - 16 106 (65.2) 09 (05 - 1.7)
>16 24 (14.9) 2.2 (0.8 - 5.9)

*P<0.01, TP<0.05

odge] A5 ©rdtE HIFe] FEZF 60% B U]

ALE 7122 319e W 60-70% A3 399 X}
)7} 2.1(95% A& #7} : 0.7-6.8), 10% %3} A3 7L
5.1(95% A ZF 7 1.3-21.6) 22X &@3E 43 e
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ARABAFE 230 kg/m” 1T, 23.0-24.9 kg/m”, 25.0
kg/m” o}A4Fe] Al Zo2 ol YAEEea #Ey
= AEFH 2AEL RIS HTable 5).

BEe] 12% n|WR] AR-E 71F20 2 sIHE oW 12-20%
AHRES W) A= 24095% AFFZE 0 1.1-52),
20% 23 AH = A= 3.7(95% A Z 70 09-154)
BA BAHSE {5l dASSF U AEE
57 FeF 3 tH(P<0.05).

4. AH0|| = AS=o & Y
A2 2asEe A8s8
404, 50}, 60t = &3] ]

St HAALE2
T3FR tHTable 6).

Table 6. Multivariate logistic analysis of metabolic syndrome

according to age

Table 5. Multivariate logistic analysis of metabolic syndrome Age
according to body mass index
<50 0 - 39 =60
Body mass index (kg/m2) Body mass index(kg/m2)
<230 230 - 240 =250 <230 1.0 10 1.0
S E— 230 - 249 10 (04 - 22) 08 (04 - 17) 19 (08 - 47)
Nor-smoker N 10 " 2250 14 (06 - 32) 1105- 20) 1.9 (08 - 43)
Ex-smoker 0502- 14 16Q5-27 1.105- 26) SIOKINg Status
Current smoker 1.3 (04 - 41) 15 (01 - 58) 07 (03 - 20) Non-smoker 19 10 19 ]
Alcohol drinking Ex-smoker 1.0 (04 - 29) 14 (06 - 35) 06 (02 - 15)
</month 10 10 10 Current 's,muf}ker 1.1 (04 - 31) 08 (03- 22) 24 (08 - 43)
Umonth -liweek 08 (03 - 19) 03 (0.1 - 08) 14 (06 - 29) Alconol drinking -
>1/week 23 (08 - 66) 05 (0.1 - 15 17 (07 - 40) <V/month L 10 10
Education level (years) 1/month 06 (03 - 1.5) 04 (02 - 10) 1.7(07 - 45)
<0 L0 10 0 > 1/week 12 (0.5 - 32) 1406 - 3.1) 0.7 (02 - 26)
10 - 12 07 (03 - 16) 1.1 (05 - 24) 06 (03 - 11) Education level (years)
>12 10 (04 - 26) 05 (02 - 1.5) 04 (02 - 12) =9 LO L0 L0
Eyercise 10 - 12 08 (04 - 15 08 (04 - 16) 06 (03 - 15)
Never 10 10 10 ~ >12' 03 (01 - 09) 07 (03- 19) 2006 - 69)
|-2/week 08 (03 - 20) 19 (07 - 5.1) 11 (05 - 25) Exercise (/week)
>3-4fweek 08 (04 - 16) 21 (09 - 49) 08 (04 - 16) Never 10 L0 10
Fat (%) 1-2 L1 (05 - 24) 1.0 (04 - 22) 20 (06 - 67)
<12 10 10 L O* >3-4 14 (06 - 30) 08 (04 - 14) 09 (04 - 20)
2 - 20 16 (07 - 39) L1 (05 - 55) 24 (11 - 52) Fat(f:’;) " . N
C;jghyme . 23 (0.5 - 112) 09 (0.1 - 58) 37 (09 - 154) Nl 08 53 18008 - 38 01 (01 - 29
<60 1.0 - 10 >20 18 (04 - 75) 63 (15 - 268) 03 (0.1 - 45)
60 - 70 14 (03 - 74 - 08 (02 - 39) arbohydrate (%)
570 15 (02 - 10) - 17 (03 - 112) <0 10 Ry L0
Protein (%) 60 - 70 76 (12-472) 06 (01 - 40) 01 (01 - 29)
<D ” " 0 >0 04 (12 - 750) 09 (0.1 - 79) 02 (0.1 - 44)
12 - 16 10 (04 - 25) 08 (03 - 18) 07 (03 - 16) Protein (%)
S16 1203 - 54) 14 03 - 67 07 (02 - 27) <12 0 0 oo
D0 03 12 - 16 08 (03 - 22) 07 (03 - 14) 0703 -17)
- >16 26 (07 - 96) 02 (0.1 - 1.2) 0701 - 4D
*P<0.05

AR ZFA 7 250 kg/m™ 01 ol A AW HH o &
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