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Effects of Factors on Serum Lipid Levels in Suwon Adult Males
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ABSTRACT

This study was performed to find and compare the characteristics of dietary factors and
obesity indices on serum lipid profiles using 407 healthy adult males that had physical
examinations conducted at the general hospital located in Suwon. The subjects were divided
56.3% for the normal group, 16.7% for TG, 14.5% for TC and 12.5% for TC - TG group,
respectively. When comparing the blood lipid profiles to normal group, TC group was high in
both total cholesterol and LDL-cholesterol, TG group was high in triglyceride and low in
HDL-cholesterol, TC.TG group was high in triglyceride, total cholesterol, LDL-cholesterol and
low in HDL-cholesterol. In comparison of blood lipid profiles with normal group, among
anthropometric factors, body weigh, BMI (Body Mass Index) and WHR (Waist Hip Ratio)
showed significant differences. TC group was high in both total cholesterol and LDL-
cholesterol, and TG group was high in triglyceride and low in HDL-cholesterol. TC * TG
group was high in triglyceride, total cholesterol and LDL-cholesterol, and was low in
HDL-cholesterol. Body weigh of TG group was significantly higher than that of normal group
(p<0.05). BMI and WHR of TG group and TC * TG group were significantly higher than those
of normal group (p<0.05). Total cholesterol was mainly related to the intake of animal lipids
and alcoholic beverage. Serum triglyceride levels were closely related with lipid intake and high
BMI in this group. In TC.TG group, BMI and WHR were high. As well, serum LDL-cholesterol
was high and HDL-cholesterol was low which indicates TC.TG group had the most undesirable
blood lipid profiles. Therefore, it may be necessary to manage BMI and WHR to prevent
hyperlipidemia and obesity for adult males in Suwon.
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Table 1. Distribution of the subjects by serum lipid

level
Group Age(yrs) N (%)
Normal 448 + 101" 229 ( 56.3)
TC 482 * 106 59 ( 14.5)
TG 485 = 122 68 ( 16.7)
TC - TG 498 = 9.3 51 ( 12.5)
Total 47.0 £ 100 407 (100.0)

1) MeanS.D, NS: Not Significant

Normal: TG<210mg/dl, TC<220mg/dl

TC(Hypercholesterolemia): TG<210mg/dl, TC >220mg/dl

TG: Hypertriglyceridemia: TG 2210mg/dl, TC<220mg/dl

TC.TG : Hypercholesterol . Hypertriglyceridemia: TG >
210mg/dl, TC >220mg/dl
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Table 2. General characteristics of the subjects

Variables N(%)
30 - 39 98(24.1)
Age 40 - 49 158(38.9)
50 - 59 106(26.0)

60 - 69 45(11.0
Total 407(100.0)

Service provider 115(23.8)

. Office worker 197(48.3)

Occupation .

Professional 81(19.9)

Others 14 (3.5)
Total 407(100.0)

Elementary school 1 (0.3)

Education middle school 12 (3.0
level high school 217 (53.3)
College & university 177 (43.4)
Total 407(100.0)

101 - 199 54 (13.3)
Monthly 200 - 249 140 (34.4)
income 250 - 299 136 (33.4)
(10,000won) = 300 77 (18.9)
Total 407(100.0)
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Table 3. Dietary habits of the subjects

Variables Normal TC TG TC - TG
. regular 164(71.6) 38(64.4) 43(63.2) 2(43.1)
Regularity of meal - o oular 65(28.4) 21(35.6) 25(36.8) 29(56.9)
6 - Tfwk 187(81.7) 44(74.5) 46(67.7) 37(72.1)

3 - 5wk 12(5.2) 609.6) 9(13.4) 3(5.9)

Frequency of breakfast | 7 73.0) 4(7.5) 70.7) 3(5.9)
None 23(10.1) 5(8.4) 609.2) 8(16.1)

like all 40(45.3) 6(32.5) 4(36.3) 15(29.4)

like meat 84(36.7) 2033.9) 26(38.2) 25(49.0)

Preference to food 1 fih 63(10.0) 21(25.6) 24(20.0) 7013.7)
like vegetable 42(8.0) 12(8.0) 14(5.5) 4(7.9)

almost not 78(34.1) 11(18.6) 12(17.6) 1121.6)

1 - 3fmon 65(28.4) 10(17.0) 8(11.8) 500.8)

g;.‘ﬁi“cy of aleohol 4k 77(33.6) 20(33.9) 26(38.2) 20(39.2)
g > 4 wk 6(2.6) 7(11.9) 11(162) 8(15.7)
almost everyday 3(1.3) 11(18.6) 11(16.2) 713.7)

1-2 glass of beer 25(17.0) 5(7.8) 3(5.9) 2(6.0)

Volume of alcohol per 1-2 bottle of beer 41(28.0) 9(14.2) 10(19.5) 3(9.3)
once 1/2 bottle of soju 42(28.7) 21(33.0) 19(37.3) 9(27.6)
more than 1 bottle of soju  39(26.3) 29(45.0) 19(37.3) 19¢57.1)

none 101(44.1) 6(10.2) 24(35.3) 19(7.8)

. <10/ day 74(32.3) 36(61.0) 10(14.7) 7(19.6)
Smoking(No/day) >11-<19/ day 42(18.4) 11(18.6) 24(35.3) 16(54.7)*
>20/ day 12(5.20 6(10.2) 10(14.7) 9(17.7)

X - test p<0.05”
1) Means with different superscripts within the same row are significantly different from each other at p<0.05

Table 4. Anthropometric characteristics with different serum lipid profile in the normal and hyperlipidemic

groups”
(Unit : g)
Variables Average Normal TC TG TC - TG
Height(cm) 171.026.1° 171.1£6.2" 171.7+6.8 171.35.5 169.215.5
Weight(kg) 69.319.3 67.6+10.2° 70.7+8.2° 72774 71.3£7.8%
BMil(kg/m®) 23.7+2.6 22.1+2.8° 24.0:2.4" 242423 25.6£1.9"
Waist circumference(cm) 89.17.9 87.610.2° 90.7+8.2% 93.2+7.4° 95.317.8%
Hip circumference(cm) 96.2+5.41 94.6+10.2° 96.7+8.2™ 96.2+7.4" 96.3+7.8"
WHR 0.93+0,01 0.93+0.01° 0.94:0.01° 0.97+0.01° 0.98+0.01°

Age controlled

Means with different superscripts within the same row are significantly different at p<0.05 by ANCOVA
1) Mean+S.D.

NS: Not Significant

BMI(Body Mass Index)

WHR(Waist Hip Ratio)
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Table 5. Average daily intakes of food in the normal and hyperlipidemic groups

Variables Average Normal TC TG TC - TG
Cereals and grain products 381.0£111.9" 370.7£101.2 426.5t1789  372.6+1156  385.5t64.9
Potatoes and starches 41.0£50.1 44.658.4 27.8£23.1 128.9+27.3 57.0+54.2
Sugars and starches 21579 21.7£6.6 204£49 22.3+59 20.6+4.2
Legumes and their products 71.4+54.9 65.4+52.1 85.2£52.9 84.3+61.2 64.3146.2
Seeds and nuts 4.6+3.1 4.713.6 1.8£1.8 1.0+0.8 21.3£21.6
Vegetables 407.0+151.5 382.9+143.7 475.4£1473 44821779  371.8%115.5
Fungi and mushrooms 18.8+17.4 18.7£174 13.2+24.7 17.0+18.3 15.0+10.0
Fruits 150.6%130.6 173.5+142.9a  1253%113.7ab  79.3%167.2b  156.2+109.4ab
Seaweeds 9.0+17.0 8.8x15.1 74132 45133 20.7£38.7
Plant foods 1006.7+219.1 989.0+£204.2 1102.9+273.3 985242255 994.6+173.2
Meat, poultry and their products 75.8+60.9 63.9+65.6 83.7+63.1 82.5+66.6 74.81£56.9
Eggs 22.8+37.1 20.0£342 23.1+49.6 24.4%31.7 25.1+44.8
Fishes and shell fishes 59.8+85.3 53.7£772 60.4+115.8 62.9+73.1 63.1£89.6
Milk and dairy products 108.5+141.4 93.8+157.9 113.7£172.4 112.2+85.9 115.9+100.8
Animal foods 248.1+138.9 254.9£147.8 258.6£159.1  247.7+1054  209.3+114.1
Oils and fats 8.247.1 8.626.5 9.6£5.8 8.1+10.7 5.1+4.0
Beverages 95.4+160.4 117.4+189.6 47.7£116.6 92.6+126.2 73.5+98.2
Seasonings 51.5+24.3 49.9424.6 52.6121.6 55.3+25.7 5194253
Processed food 22.8+33.6 30.8+42.9 11.5+4.5 12.845.0 10.5£1.0
Other 145.0£130.7 169.0£174.8 114941204  159.6x137.3  129.5+120.6
Total 1381.2+345.1  1382.0+334.3 1465.7+320.4  1354.0£362.8 1313.0+232.9
1) Mean#S.D.

Means with different superscripts within the same row are significantly different at p<0.05 by ANCOVA
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Table 6. Average daily intakes of nutrients in the normal and hyperlipidemic groups

Variables Average Normal TC TG TC - TG
Energy(kcal) 1973.0+314.07  1942.2+2653%  1981.8+440.2 1998.62373.9 1958.9+304.2
Protein(g) 79.2+22.1 78.622.2 86.9+23.8 78.6+20.6 79.8+22.1
Lipid(g) 40.7+15.9 39.3216.4 42.9+16.0 36.9+14.7 38.3+16.4
Carbohydrate(g) 322.4+52.3 316.9+39.2 334.2+83.2 336.5+74.9 320.8+48.2
Ca(mg) 662.2+235.1 543.74232.2° 665.2+229.3" 562.9+213.6” 547.1+235.7°
P(mg) 1213.7+326.6 1187.8+320.5 1311.9+380.1 1222343173 1226.3+322.8
Fe(mg) 12.7+3.8 12.5+3.6 14.1+43 12.5+4.4 12.6+3.2
Vit. A(RE) 852.4%530.8 843.1+559.7 1015.1+479.2 779.9+528.8 815.5+442.3
Vit. Bi(mg) 1.03+0.38 1.01£0.37® 1.19+0.42° 0.95+0.36° 1.03+0.38
Vit. By(mg) 1.43+0.37 1.44+0.37 1.45+0.38 1.38+0.38 1.43+0.37
Niacin(mg) 16.8+5.3 16.0+4.9 18.1£6.2 17.1%53 18.635.7
Vit. C(mg) 110.3+71.7 115.3+83.4 116.5£77.0° 87.6+32.1° 98.6+53.9%
Cholesterol(mg) 217.0£175.0 22.6+169.5 241.1211.1 178.8+144.7 186.2+168.3
Animal protein(g) 33.9+20.1 33,3207 36.721.9 32.1%16.1 35.320.7
Animal lipid(g) 18.4%12.1 18.4+11.9 19.1£13.0 17.4+11.5 19.6+12.5
Animal Ca(mng) 237.6+200.1 227.1£195.3 284.4+234.5 246.0£197.7 239.0+203.0
Animal Fe(mg) 3.23+2.01 3.18+1.91 3.55+2.32 3.37+2.44 301+1.73
Carbohydrate

65.4+7.7 65.4%7.5 64.38.0 67.0£7.6 66.128.1

energy rate(%)
Protein energy rate(%) 16.2+2.8 16.3£2.7 16.8£2.6 15.842.8 16.3£3.3
Fat energy rate(%) 18.416.1 18.3:6.2 18.9+6.2 17.2£5.9 17.6%6.1

1) Age controlled
2) Mean=SD.

Means with different superscripts within the same row are significantly different at p<0.05 by ANCOVA
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Table 7. Dietary habits of the subjects with different serum lipid profile

N(%)
Variables Normal TC TG TC - TG
Regulasity of mesl Regular 164(61.4) 38(14.2) 43(16.2) 22(8.2)
Irregular 65(46.4) 21(15.0) 25(17.9) 29(20.7)
6 - Tiwk 187(62.1) 41(13.6) 36(12.0) 37(12.3)
Frequency of breakfast 3 - 5/wk 12(31.6) 9123.7) 9(23.7) 8(21.0)
1 - 2pwk 12(34.3) 8(22.9) 7(20.0) 8(22.9)
None 13(39.4) 5(15.2) 6(18.1) 9(27.3)
Like all 80(55.2) 26(17.9) 24(16.6) 15(10.3)
Proference Like meat 44(48.9) 20(22.1) 13(14.5) 13(14.5)
Like fish 51(61.4) 11(13.3) 14(16.9) 7(8.4)
Like vegetable 59(66.3) 12(13.5) 14(15.7) 4(4.5)
X* - test NS
NS: Not Significant
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Table 8. Partial correlation between food intakes and serum lipids

o 2~
%E’T‘%

HDL- cholesterol

Triglyceride Total cholesterol HDL-cholesterol ~ LDL~cholesterol
Cereals and grain products 0.061 0.091 0.073 0.082
Potatoes and starches -0.027 0.107 0.030 0.073
Sugars and sweets 0.053 -0.057 -0.044 0.028
Legumes and their products 0.088 -0.003 0.065 0.112
Seeds and nuts -0.062 0.075 0.135 0.030
Vegetables 0.088 0.188 -0.035 0.046
Fungi and mushrooms -0.091 -0.066 0.049 0.058
Fruits -0.166 -0.071 -0.011 0.013
Seaweeds -0.031 -0.088 -0.101 0.022
Meat, poultry and their products 0.023 0.074 -0.233* 0.038
Eggs 0.028 -0.011 0.015 0.047
Fishes and shell fishes -0.039 0.027 0.048 0.054
Milk and dairy products -0.099 -0.110 0.079 -0.110
Oil and fats 0.099 -0.126 0.118 -0.029
Beverages 0.057 -0.074 0.038 0.070
Seasonings 0.028 0.011 0.032 -0.087
Processed good 0.111 0.042 -0.077 -0.023

Age controlled
* p<0.05
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Table 9. Partial correlation between nutrient intakes and serum lipids

Nutrient Triglyceride Total cholesterol HDL-cholesterol LDL-~cholesterol
Energy 0.082 -0.006 0.012 -0.073
Protein 0.061 0.095 0.081 -0.001
Lipid -0.017 0.075 0.028 0.073
Carbohydrate 0.098 -0.017 -0.088 -0.106
Ca 0.054 0.019 -0.076 0.019
P 0.113 0.023 -0.007 0.013
Fe 0.057 -0.036 -0.076 -0.058
Vit. A 0.049 -0.001 -0.006 -0.030
Vit. B 0.067 0.023 0.072 -0.027
Vit B; 0.025 -0.021 -0.029 -0.008
Niacin 0.115 0.097 0.047 0.0236
Vit. C 0.057 -0.023 -0.052 -0.007
Cholesterol -0.036 -0.017 0.075 -0.021
Animal protein 0.085 0.022 0.102 0.033
Animal lipid 0.039 0.189** 0.095 0.103"
Animal Ca 0.052 0.023 -0.064 0.011
Animal Fe -0.011 -0.036 0.111 -0.045

Age controlled
* p<0.05 **<0.01
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Table 10. Stepwise multiple regression analysis of
the influence of food and nutrients
intake on serum lipid

Nutrient R®>  E-value

0.543 0241 1517
0321 0.188 94"

oils and fats

Triglyceride
gycert beverage

esterol
Total cholestero include alcohol

Age controlled
*+p<0.01
*p<0.05
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