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A Comparative Analysis on the Environmental and Dietary Factors in Korean
Adult Males Classified by Serum Lipid Profiles
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ABSTRACT

The purpose of this study was to investigate the distribution patterns of serum triglyceride and cholesterol levels and
the influence of environmental and dietary factors in 201 healthy male subjects. The subjects were found to be 53.7%
for the normal, 15.4% for the TC, 17.4% for TG and 13.5% for TC - TG group, respectively. Among general chara-
cteristics, smoking significantly affected serum lipid levels of subjects (p <0.05). Among anthropometric factors, body
weight, BMI and PIBW significantly influenced the blood lipid patterns. Body weight of TG group was significantly
higher than that of normal group (p <0.05). BMI and PIBW of TG group and TC - TG group were significantly higher
than those of normal group (p <0.05). In addition, diastolic blood pressure of TG group was significantly higher than
that of normal group (p < 0.05). For the food intake, average intake of fruit was significantly higher in normal group
than that of TG group (p <0.05) . For nutrient intake, calcium intake was significantly higher in TC group than those of
normal and TC - TG group (p <0.05). Intakes of vitamin B, and C were significantly higher in TC group than those of
in TG group {p <0.05). Serum HDL-cholesterol level was negatively related to meat, poultry, and their products (p <
0.05), but serum total cholesterol level positively related to animal lipids (p < 0.05). The results of this study suggest
that it is crucial for maintaining adequate serum lipid levels to reduce smoking, blood pressure and to lose body weight.
As far as food intake concemed, fruit intake was important in maintaining serum triglyceride level normal, while
animal food intake affected serum total cholesterol level adversely. (Korean J Nutrition 36(1): 64 ~74, 2003)

KEY WORDS : serum TC, serum TG.

N B

S8 ygte] AAge FAEEI tie] ge w3ls
HRAGT) 1 FAXE FR% A3 3o A= 4
sl A s xuke] HFH= Frlsle] F MG Sl
A} Agpo] xpAjsh= w]fo] A F7IsE Zlojt), old u}
g Aol uy okt wiglE|e] @A dgo] F2 A}
2 gelog Ho o}? AEAAAg e uxYEF
AF, A, vivh, el E, SF, AW 59 s
=270 O F IAEFE HEAAAE] F25 93
Az A 9on 1 i lelE oy #7433
7} o] Qglo] gt} ?
A4Y 1 2002d 89 59

A=Y - 20029 129 20
$To whom correspondence should be addressed.

E?l

FO U?lﬂl
A A

TAYEE s o] 291 1A z
AP, FASUE SUd S35 AP 4 £ 3
DEASHEEZY 2] 91 3 47 £S B
F9A98Fe) A0) Frkx FelA] ek e
% AFEY AT DFAAHERS Bk 23
Zol o ged ol NToHe el 19 Holg she 4
A} el dholeh SRTY )Y ekl AAE @
Ao 83 TR $7S Fole Qelo] k0 3
AR FPEA FHE 2R Lim 599 Trus-
well®} AFVANE FA AT Be 2o 8 FYA

[

koo

ii

s

_4

Hhe] -2 A AFH7E AL ol viE foAoE E7)
w7 E’_%"Z‘—__]é‘,% 3y 2O 428 Zo]= Q9lo]
"k 3ok

YA dEe vAE o8] 89 F ¥ 317‘]@
Z1} Bo] Yk® Despres 7L XA FF7 A

Xutal= oFo] ARAAE BAT o, Lee <9

© 2003 The Korean Nutrition Society



AN E BMI?P & AY 83 FHALe] ST,
HDL—-ZdAHES fodoz 7Aasly nvter} 842
IAEFE] BT Fohy Busisich

g @PAA B AFM Park? L n¥Y &
A7} 4R Bok 8% AT FZHAEE] 5]
s UL 1) Lee%—ﬂ AN E o] B tﬂ*&x}
off uja] ol ¥ dEe] 83 FAAYU 329
2HE o] w5koH 53] ojeby] deto] EYxA o
4yg #AA7F Aok 3isich

APAT P E B @A) 2] kel AAlf-lo]
FH AHZE 92 AEe AFHZFE Hol $] vl
© IAEF FAME 2FHALEFO] B2 Ao FE e}
wort #HIZeole A A7 S79 A 43
712 DFUAHEEFTA AFES vEo] F7khs F4]
2}3 S} o9} o] Ao wEhA A EF
Fo| th2 A vehh=d dA7HA] -2 Yetelld A8a
A%z FEE A7 Po) o)lFolx oy nAEFY
FEEE 298 uud ATE o} 7R U} waEkA
£ ﬂ?oﬂ*ﬂh <8yt A<l ZH IANEFE F9E

el
BRalo] 4u7ke] B2 Ao] 29 vlEFoR
4«1 9944 598 S4E Yo} AYBARHE el

H E=g&o] 534 sigich
LS

1. ZAEAL MAMIE A B8N

B ZAM AR ARl e TEHY A7 4E
AL groE & 3044 69474419 EAlz nd]l 2
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Z3} ojokigke. AR/ CAN-Pro (Computer Aided
Nutritional Analysis Program) & AR-3lo AM&31ct.
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Table 1. Disfribution of the subjects by serum lipid level

Group Age (yrs) N (%)

Normal 45.8 + 100" 108 ( 53.7)
c 497 £ 10.9 31 ( 15.4)
G 48.1 £ 11.3 35( 17.4)
C- 16 477+ 90 27 ( 13.5)
Total 47.0 £ 103 201 (100.0)

1) Mean = SD, NS: Not Significant

Normait: TG <210 mg/d\, TC <220 mg/dl

TC (Hypercholesterolemia) : TG <210 mg/di, TC = 220 mg/d

TG (Hypertriglyceridemia) : TG = 210mg/dl, TC <220 mg/dl

TC - TG (Hypercholesterol-hypertriglyceridemia): TG = 210 mg/
dl, TC = 220 mg/di
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% /349 210 mg/dl o¥OoR, nEFHAHETS BY
FYAESE 220 mg/dl o) E F-FIALE A 5494
Wt FEYAEEL] o] BT 7IEX] olslel] &3k ol
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holesterol - hypertriglyceridemia) . ¥&3lgict 7 4
¥} A RE ZARE F GAdTe] 53.7%E TR Wekn
TGZo] 17.4%, TC#o] 15.4%, TC - TGTo| 13.5% &
o2 uERsttt
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B zAle] B E R}gE= SAS (Statistical Analysis Sy-
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Hit & ANOVA testZ F4% £ F94% Duncan’s
multiple range test® A3} c}
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A7 zole A A% a7 HAs] AsM 4
2HE AT FHIEA (ANCOVA, Analysis of Variance

Table 2. General characteristics of the subjects

Age (yrs) N (%)
30-39 59 (29.4)
40— 49 52 (26.8)
50-59 64 (319
60— 69 26 (129

Total 201 (100.0)
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Table 3. Level of serum lipids in the normal and hyperlipidemic groups (mg/dD
Variables Normal G C - 16
Serum-1G 125.9 + 43.6° 1440 + 37.9° 297.1 + 69.0° 313.7 £ 98.7°
Serum-TC 179.5 + 24.8° 2312+ 95° 189.7 £ 21.2° 250.2 £ 29.5°
Serum HDL-chol 50.8 + 14.9° 53.5 +13.1° 36.5+ 11.8° 420 +15.0°
Serum LDL-chol 103.5 + 27.4° 148.9 + 16.6° 93.8 + 249° 145.4 + 35.1°

Age Controlled
1) Mean * SD

Mean with different superscripts within the same row are significantly different at p <0.05 by ANCOVA

Serum TG: Serum triglyceride

Serum TC: Serum total cholesterol
Serum HDL-chol: Serum HDL-cholesterol
Serurn LDL-chol: Serum LDL-cholesterol
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Table 4. General characteristics of the subjects with different serum lipid profile N (%)
Variables Normail C G C-1G
Blue collar 21 (19.4) 7 (22.6) 9 (25.7) 331D
Service provider 9 ( 8.3) 3(9.7) 514.3) 5(18.5)
Salesman 22 (20.4) 5(16.1) 5(014.3) 5(18.5)
Occupation Office worker 34 (31.5) 8 (25.8) 6 (17.1) 7 (256.9)
Professionai 12 (01D 3097 4014 4(14.8)
Administrative 7 (65) 4(12.9) 5(14.3) 1(37)
Others 3(28) 1(32) 1(29) 2(74
x *test NS
No education 1(09) 0(00 0(00 0(00
. Elementary school 7 (6.5) 1(32) 4(11.4) 6 (00
Education level
Middle & High school 49 (45.4) 19 (61.3) 16 (45.7) 17 (63.0)
College & University 51 (47.2) 11 (35.5) 15 (42.9) 10 (37.0)
x test NS
< 100 16 (13.9) 2(65) 8(229 301D
Monthly income 101 - 199 44 (40.7) 8 (25.7) 12 (34.2) 13 (48.2)
(10,000won) 200 — 299 17 (15.8) 11 (35.5) 6(17.2) 4(14.8)
> 300 32 (29.6) 10 (32.3) 9 (25.7) 7 (259
x *-test NS
1-2 9(83 4(12.9) 4(11.4) 301D
3-4 70 (64.8) 15 (48.4) 22 (62.9) 18 (66.7)
Number offamily 24 (22.2) 12 (38.7) 8 (229) 6 (22.2)
member
7-8 5( 4.6) 0(00 1029 0(00
x test NS
NS: Not Significant
Table 5. Dietary habits of the subjects with different serum lipid profile N (%)
Variable Normal C G C- 16
) Regular 73 (67.6) 22 (71.0) 24 (68.6) 18 (66.7)
Regularity of meal
Irreguilar 35 (32.4) 9 (200) 11 (31.4) 9 (33.3)
1 -test NS
6~ 7/wk 84 (77.8) 23 (74.2) 23 (65.7) 20 (74.1)
Frequency of 3 - 5/wk 4(3.7) 1(3.2) 6Q7.1) 2(74
breakfast 1—2/wk 6 ( 5.6} 1(32) 1(29) 2074
None 14 (13.0) 6 (19.4) 5(14.3) 3(1.1)
x *test NS
Not salty 23 (21.3) 3097 3(86) 5(18.5)
Moderate salty 38 (35.2) 13 (41.9) 14 (40.0) 8 (29.6)
P rf;ff;egﬁo*fmsfe Salty 6( 56 3(9.7) 3(86) 1(37)
Hot 437 2(65) 1(29) 0(00
Salty & Hot 37 (34.3) 10 (32.3) 14 (40.0) 13 (48.1)
2 *test NS
Like ali 37 (34.3) 13 (41.9) 11 31.4) 11 (40.7)
Preforence to food Like meat 19 (17.6) 8 (25.8) 12 (34.3) 7 (25.9)
Like fish 24 (22.2) 5(16.1) 6(17.1) 6(22.2)
Like vegetable 28 (25.9) 5 (16.1) 6 (17.1) 301D
x test NS

NS: Not Significant
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Table 6. Alcoholic beverage, smoking, coffee and tea consumption of the subjects with different serum lipid profile N (%)
Variable Normal TC G C-1G
almost not 32 (29.6) 6 (19.9) 10 (28.6) 8 (29.6)
1-3/ mon 10( 9.3) 5 (16.1) 5 (14.3) 3ann
Fr;icr‘\‘l‘;gcy of alcohol 1-3/ wk 42 (38.9) 12 (38.7) 10 (28.6) 6 (22.2)
4+ fwk 8(74) 2( 6.5) 1(29 5 (18.5)
amost everyday 16 (14.8) 6 (19.4) 9 (25.7) 5(18.5)
x *-test NS
1 -2 cup of beer 10 ( 9.3) 3(9.7) 1029 2(7.49
1 -2 bottle of beer 17 (15.7) 5 (16.0) 8 (22.9) 2074
Volume of alcohol
1/2 bottle of soju 26 (24.1) 11 (35.5) 10 (28.6) 5(18.5)
more than 1 bottie of soju 22 (21.3) 6 (19.4) 6 (17.1) 10 (37.0)
2 *test NS
none 45 (41.7) 18 (58.1) 7 (20.0) 9 (33.3)
) <10/day 35 (32.4) 2097 9(25.7) 5(18.5)
Smoking (no/day)
211-=19/day 20 (18.5) 8 (25.8) 14 (40.0) 8 (29.6)
= 20/day 8 (74 2065 5(14.3) 5 (18.5)
x test x?=19.72*
amost not 20 (28.9) 6 (28.6) 10 (40.0) 5 (23.8)
Coffee consumption coffee = 1/day 12 (17.4) 4 (19.0) 4 (16.0) 3 (14.3)
(cup/day) coffee < 3/day 10 (14.5) 4 (19.0) 3(12.3) 5 (23.8)
Coffee > 3/day 27 (39.1) 7 (33.3) 8 (32.0) 8 (38.1)
1 -test NS
almost not 20 (33.9) 6 (37.5) 10 (50.0) 5 (45.5)
) green tea < 1/day 7(11.9 2(12.5) 1(50 2(18.2)
T?(c]ufoc;zsgx prion green tea < 3/day 9 (15.3) 3(18.8) 1(50 1(9.1)
green tea > 3/day 4 (6.8 0 (0.01) 1( 5.0 109.1)
Other 19 (32.3) 5(31.2) 7 (35.0) 208.2)
x test NS

NS: Not Significant
*p<0.05
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Table 7. Anthropometric characteristics with different serum lipid profile the normal and hyperlipidemic groups

Variables Average Normal C G TC - TG
Height (cm) 1690+ 61" 169.1 = 6.2'¢ 169.7 + 68 1693+ 55 1672+ 55
Weight (kg) 689 + 93 67.2 +10.2° 70.3 + 8.2% 71.8+ 7.4° 709 + 7.8%
BMI (kg/m°) 239+ 26 234+ 28° 244+ 24% 251+ 23° 253+ 19°
PIBW (%) 111.2 +£125 108.1 +13.1° 112.5 + 12.1% 1154 £ 10.6° 117.3 £ 8.5°

Age controlled
Means with different superscripts within the same row are significantly different at p <0.05 by ANCOVA.
1) Mean £ SD
NS: Not Significant
BMI (Body Mass Index)
PIBW (Percentage of Ideal Body Weight)
Table 8. Blood pressure with different serum lipid profile the normal and hyperlipidemic groups (mmHg)
Variables Average Normail TC G C- 16
SBP 124.4 +17.4" 121.3 + 154" 127.8 +18.0 1288 + 19.4 127.1 £ 203
Rate of hypertension” (%) 19.4 14.8 25.8 28.6 2.2
DBP 789 £ 113 77.3 £ 10.8° 80.1 + 11.6™ 79.1 £10.9% 842 £12.2°
Rate of hypertention® (%) 18.4 13.9 2.6 20.0 259

Age controlled

Means with different superscripts within the same row are significantly different at p <0.05 by ANCOVA.

1) Mean = SD

2) SBP z 140 mmHg™”

3) DBP 2 90 mmHg*”

NS: Not Significant

SBP (Systolic blood pressure)
DBP (Diastolic blood pressure)
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Table 9. Average daily intakes of food with different serum lipid profile the normal and hypetlipidemic groups (Unif : @)
Average (n=201) Normal (n=108) TC (n=31) TG (n=38) TC - 1G (n=27)
Cereals and grain products 382.7 +121.9"  371.8 +103.2 427.6 + 188.9 373.7 + 1256 3866 = 749
Potatoes and starches 421 + 521 45.7 = 60.4 289 + 24.1 300+ 293 58.1 = 56.2
Sugars and sweets 67 69 69 76 56+ 59 75+ 69 58+ 52
Legumes and their products 703 = 54.9 63.3 £ 521 84.1 =+ 56.9 832+ 642 632+ 482
Seeds and nuts 44+ A1 45+ 4.6 16t 1.8 08+ 08 121+ 126
Vegetables 4059 = 1515 381.8 + 143.7 4743 £ 1473 4471 £ 1779 370.7 £ 1155
Fungi and mushrooms 88+ 174 87=x 174 132+ 247 70+ 183 50+ 100

Fruits 130.6 = 130.6 153.5 + 1449° 1053 = 1157™ 593+ 682° 1362+ 1104%
Seaweeds 90+ 190 8.8 16.1 74+ 152 45+ 38 20.7 £ 40.7
Plant foods 961.7 £ 229.2 944.0 + 208.3 1057.9 £ 293.8 940.2 + 245.8 949.6 + 183.4
Meat, poultry and their products 769 + 659 747 £ 67.6 85.6 = 67.1 84.4+ 676 65.7 = 559
Eggs 39.6 + 37.1 399+ 342 47.0+ 496 303+ 317 420+ 448
Fishes and shell fishes 89.9 + 85.3 828 £ 772 106.4 = 115.8 108.0 + 73.1 782+ 89.6
Milk and dairy products 108.6 + 1414 123.9 £ 157.9 1178 1724 753+ 859 83.0 + 100.8
Animal foods 213.1 £ 138.9 2199 £ 1478 223.6 £ 159.1 212.7 + 1054 174.3 + 114.1
Oils and fats 87+ 7.1 91+ 65 101+ 568 8.6+ 107 56+t 40
Beverages 84.9 + 160.4 106.9 + 189.6 372+ 1166 82.1 +126.2 630+ 98.2
Seasonings 420+ 243 404+ 246 43.1 + 21.6 458 + 257 424+ 253
Processed food 133+ 33.6 21.3 £ 429 20 45 33+ 50 10+ 1.0
Others 126.0 + 130.7 1400 £ 1748 85.9 + 1204 130.6 + 137.3 100.5 £ 120.6
Total 12721 + 345.1 1273.9 + 3343 1356.6 = 4324 1244.9 + 3628  1203.9 £ 232.9

Age confrolled
1) Mean + SD

Means with different superscripts within the same row are significantly different at p <0.05 by ANCOVA.

NS: Not Significant
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Table 10. Average daily intake of nutrients in the normal and hyperlipidemic groups
Nutrient Average (n=201) Normal (n=108) TC (n=31) TG (n=35) TC - TG (n=27)
Energy (kcal) 1965.0 + 314.0" 19342 + 265.3% 2073.8 + 440.2 1990.6 = 373.9 1950.9 + 304.2
(787 £129)7 (774 £106) (829 +17.6) (79.6 + 14.9) (780 £ 122)
Protein (g) 78.9 £ 221 77.6 £ 222 85.9 +23.8 77.6 £ 20.6 78.8 £ 22.1
(1129 + 31.8) (17108 + 31.8) (122.7 £ 34.0) (110.8 + 29.5) (112.6 + 31.6)
Lipid (@) 39.4 £ 159 39.3 + 164 429 + 160 369 *+ 147 38.3 £ 164
Carbohydrate (g) 3214 £ 523 3159 + 39.2 333.2 £832 3355 = 749 319.8 *+ 48.2
Ca (mg) 562.2 + 235.1 5437 + 232.2° 665.2 + 229.3° 562.9 £ 213.6° 5471 + 235.7°
(80.9 £ 33.7) (77.7 £ 33.2) (95.0 = 37.0) (80.4 + 30.5) (78.2 £ 33.7)
P (mg) 1213.7 = 3266  1187.8 + 3205 1311.9 + 3801 12223 + 317.3 12263 + 322.8
(1740 = 47.2) (169.7 £ 458) (187.04 + 54.3) (174.6 + 45.3) (175.2 £ 46.1)
Fe (m@) 127 £ 38 125 + 3.6 141 £ 43 125 + 4.4 126 + 3.2
(1065 = 32.1) (104.4 +30.3) (118.1 + 359 (104.1 + 36.5) (104.7 + 26.8)
Vit. A (RE) 852.4 + 530.8 843.1 +'559.7 1015.1 + 479.2 779.9 + 528.8 8155 + 4423
(1221 £75.60) (1205 =799 (1450 * 68.5) (1114 £ 75.5) (1165 £ 63.2)
Vit. B, (mg@) 1.24 £0.37 1.256 £ 0.37 1.25 + 0.38 1.19 £ 0.38 1.24 = 0.37
(95.3 + 28.3) (96.2 + 28.7) (96.4 = 29.1) (91.8 + 29.2) (95.2 + 25.5)
Vit. B, (mg) 1.03 £0.38 101 +0.37% 1.19 + 0.42° 0.95 + 0.3¢° 1.03 +0.38%*
(68.4 £ 25.3) (67.6 £ 24.5) (79.2 + 28.1) (63.5 + 23.8) (68.4 + 25.3)
Niacin (mg) 168 £ 53 160 + 49 181 + 6.2 171 563 18.6 + 57
(98.8 +12.5) 94.1 £125) (106.4 = 14.6) (100.5 = 14.9) (109.4 £18.4)
Vit. C (mg) 1103 £ 71.7 1153 + 83.4® 126.5 + 77.0° 876 + 32.1° 08.6 + 53.9%®
(167.6 = 14.6) (1647 +13.8) (180.7 = 14.4) (125.1 £14.8) (1409 +18.7)
Cholesterol (mg) 217.0 £ 1760 2226 + 169.5 241.1 +£211. 178.8 = 144.7 186.2 + 168.3
Animal protein (g) 33.9 * 20.1 33.3 + 20.7 36.7 =219 32.1 £16.1 35.3 £ 20.7
Animal lipid (g) 18.4 = 121 184 £11.9 19.1 130 174 £ 11.5 19.6 £ 125
Animal Ca (mg) 237.6 = 2001 227.1 £ 1953 2844 + 2345 2460 +197.7 239.0 = 203.0
Animal Fe (mg) 323 +201 3.18 £1.91 3.55 +£232 3.37 £ 244 3.01 £1.73
Carbohydrate energy rate (%) 659 = 7.7 658 £7.5 644 + 8.0 675 £ 7.6 66.1 = 8.1
Protein energy rate (%) 159 + 238 159 + 2.7 165 + 2.6 155 + 2.8 160 = 3.3
Fat energy rate (%) 177 = 6.1 179 + 6.2 18.6 = 6.2 166 + 5.9 17.3 £ 6.1

Age controlled
1) Mean =+ SD

2) percent of RDA

Means with different superscripts within the same row are significantly different at p <0.05 by ANCOVA

NS: Not Significant
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Table 11. Partial correlation between food intakes and serum lipid levels

Triglyceride Total cholesterol HDL-cholesterol LDL-cholesterol
Cereals and grain products 0.058 0.090 0.074 0.086
Potatoes and starches -0.035 0.100 0.033 0.096
Sugars and sweets 0.0562 -0.064 -0.044 0.0
Legumes and their products 0.085 -0.004 0.065 0.102
Seeds and nuts —0.068 0.075 0.135 0.060
Vegetables 0.085 0.108 -0.035 0.016
Fungi and mushrooms -0.092 -0.061 0.049 0.028
Fruits -0.166 —-0.070 -0.009 0.023
Seaweeds -0.033 —-0.082 -0.108 0.042
Meat, poultry and their products 0.024 -0.067 -0.180" 0.028
Eggs 0.065 -0.010 0.016 0.037
Fishes and shell fishes -0.033 0.004 0.072 0.044
Milk and dairy products —0.097 -0.104 0.075 —0.100
Oils and fafs 0.097 -0.106 0117 -0.039
Beverages 0.058 -0.096 0.032 0.060
Seasonings 0.021 0.010 0.032 -0.097
Processed food 0.108 0.032 -0.077 -0.013

Age controlled
*p<0.05

Tabie 12. Partial correlation between nutrient intakes and serum lipid levels

Nutrient Triglyceride Total cholesterot HDL-cholesterol LDL-cholesterol
Energy 0.078 -0.013 0.012 —0.066
Protein 0.071 0.065 0.071 -0.006
Lipid —0.037 0.049 0.035 0.051
Carbohydrate 0.086 -0.118 -0.088 -0.128
Ca 0.064 0.017 -0.086 0.019
P 0.103 0.026 -0.007 0.017
Fe 0.076 -0.037 —0.086 -0.057
Vit. A 0.059 —0.001 —-0.007 -0.032
Vit. B 0.057 0.038 0.082 —0.030
Vit. B, 0.015 -0.010 -0.019 -0.017
Niacin 0.125 0.092 0.037 0.056
Vit. C 0.067 -0.018 —-0.062 -0.014
Cholesterol —0.046 -0.014 0.065 -0.024
Animal protein 0.075 0.023 0.102 0.039
Animal lipid 0.049 0.157* 0.085 0.107
Animal Ca 0.062 0.015 —-0.054 0.013
Animal Fe -0.019 -0.075 0.108 —0.048
Age controlled
*p<0.05
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