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A Study on the Relationship between Levels of Serum Lipids
and Food Habits of College Students

Ki-Won Byun

Department of Food and Nutrition, Bucheon Junior College, Bucheon, Korea

Abstract

This study was undertaken to examine the levels of serum lipids and lipoproteins of college students and
the correlations between serum lipid levels and food habits. 202 college students(99 males and 103 females)
were selected as subjects for this study during November, 1993.

The mean height and weight were 173.2 cm, 63.7 kg for males and 159.4 cm, 50.8 kg for females, respect-
tvely. The mean serum TC, LDIL-C, HDL-C, TG levels were 172.2, 103.4, 52.3 and 82.3 for males and 182.4,
111.6, 56.3 and 72.5 mg /dl for females, respectively. Serum lipid levels of males were significantly lower
than thgse of females except TG. There was no significant difference in TG levels between males and fem-
ales. Food habit scores of females were significantly higher than those of males. The significantly different
items between males and females were numbers of daily meal intake, duration of meal intake, regular daily
intakes of cereals, fruits, vegetables and animal fat, exercise, alcohol intake and smoking. Food habit score
of items except excercise in females were higher than those of items in males, LDL-C and LPH were posi-
tively correlated with food habit score, TC and LDL-C were positively correlated with eating-out, alcohol
intake, smoking but negatively correlated with numbers of daily meal intake. HDL-C was positively correl-
ated with overeating, but negatively correlated with cholesterol intake. There was no significant correlation
between TG and food habit items. Regular meal intake was positively correlated to LPH by having a nega-
tive correlation with HDL-C in males and regular daily intake of cereal was positively correlated to LPH by
having a positive correlation with LDL-C in females, There were significant correlation between food habits
and anthropometric measurements. Height and weight were positively correlated with daily meal intake and
exercise but negatively correlated with duration of meal intake, daily intakes of cereals, vegetables. fruits
and animal fat, smoking, alcohol intake. Smoking was negatively correlated with height and weight in mal-
es, over-eating was negatively correlated with height in females. Finally this study showed an interesting
results that balanced intake of five basic food groups were positively correlated with weight in males but
with height in females.
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LDL-C = TC — (TG /5 + HDL-C)

olglol= of2] RuAMeM Y] HdE &
Aol AH&-H 3t 9le LDL-C /HDL-C(LPH) ratios}

atherogenic index [Al =(TC — HDL-C) /HDL-
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Table 1. Distribution of subjects by age (No.)
Al
gelyr) e 9 2 21 22 23 2 25 26 Total
Sex
Male 4 27 28 9 5 6 10 7 3 99
Female 8 34 38 15 6 1 0 0 1 103
Total 12 61 66 24 11 7 10 7 4 202
Table 2. Distribution of subjects by residence by sex
. Sex Male Female Total
Residence
Home 88 (43.6) 97 (48.0) 185 ( 91.6)
Relatives 6 ( 3.0 3( 1.5 9( 4.5)
Self-boarding 5(25) 3( 1.5) 8( 4.0)
Total 99 (19.0) 103 (51.0) 202 (100.0)
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Table 3. Anthropometric measurements of sub-
jects

Anthropometric

measurements Male Female
Age(yr) 20.96 +2.20° 18.86+1.20
Height(cm) 173.16 +4.70 159.36 £4.24*
(160~183) (148~169)
Weight (kg) 63.67 £8.05 50.79+5,94™
(45~95) (39~70)
Weight / 36.75+4.13 31.83+£3.42%
Height (kg /cm)
BMI® 21.21+2.20 19.96:£2.08*
() range

a ! mean + SD

b : BMI, body mass index = weight (kg) /height
(m)?

* p<0.01, t-test
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atel] whe 19.8, ©] F% 2] 2AME IR 20,499} o
Hls=sk daks e

ZAFHARER] A " E B A7 Table 4
o g}

23 F Ze2HE(TC)L =] 2% 108~261
mg /dl2] Welell A ko] e 96~300 mg /d1)
WM FHEEE o) R0, Rge =} 172.2
mg /dl, S27} 1824 mg /dl2 Sx}r} Gaprc o
o1 e R = YERGH(p<0.05).

ol2§t A= 18~744 MY Canadasle thay
2.8 HAg Connelly 5%, 20~704 & t)aro.z A
A%k mlao] NHANES (1960~1980)%", €13 20~30
AE ez ¢ Muscatine study?), 17~7849]
FYUAE o R 2% Sonnischen S99 A}
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Table 4. Serum lipid and lipoprotein levels of subjects

Serum lipid Male Female Total
TC(mg /dl) 172,16 £ 31.67 182.40+30.74* 177.52+£31.54
(108~261) (96~300)
LDL-C(mg /dl) 103.38+26.40 111.58 £29.05* 107.62+28.08
(50.4~200.4) (19.4~231.8)
HDL-C(mg /dl) 52.33+13.07 56.33+13.60* 54.41+13.48
(30~88) (26~90)
TG(mg /dl) 82.25+47.60 72.46£31.23 77.44+£40.31
(32~350) (33~177)
LPH 2.10+ 0.76 2.12+ 0.18 2.11= 0.79
(0.96~4.51) (0.29~5.00)
Al 244+ 0.89 2.40% 0.92 2.42+ 0.90
(1.16~5.90) (0.41~6.23)
a :mean + SD () range

TC, serum total cholesterol : HDL-C, high-density lipoprotein cholesterol :

LDL-C, low-density lipoprotein : TG, serum triglyceride

LPH = LDL-C /HDL-C: Al, atherogenic index = (TC — HDL-C) /HDL-C

BMI, body mass index = weight(kg) /height (m)?
* p<0.05, t-test
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Table 5. Food habit score of subjects by sex

Sex Food habit score
Male 65.012+6.186
Female bQ 224 +5.756™

Total 67.105+6.322

* p<0.01, t-test
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Table 6. Food habit score of subjects by remdence by sex

Female Total

Resxdence Male
Home 65.5336.025°
Relatives 65.000+ 3.742°

Self-boarding 55.000 12.309“

69.550 +5.692" 67.580£6.177°
67.000+1.732° 65.750+3.151°
59.500+2.121° 56.500%2.121°

Total

65.012£6.186

69.224 +5.756 67.105+6.322

Values with dlfferent alphabets are 51gn1flcant1y different by Duncan’ multiple range test (p<0.05)
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Table 7. Food habit score of items by sex
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Items Male Female Total
No. of daily meal intake 2.99+0.64 2.73£0.51 2.85+0.57
Regular breakfast intake 3.58+1.37 3.33+£1.41 3.45+1.39
Regular meal intake 3.04+1.04 3.26+0.97 3.15+1.01
Duration of meal intake 2.72+1.05 3.14+0.89* 2.93+0.99
Over-eating 3.01+0.82 3.02+£0.74 3.02+0.78
Regular daily intake of
Cereals 3.71+1.17 4.20+0.97* 3.96+1.10
Protein foods 3.11£0.95 3.23+0.83 3.17+0.89
Vegetables 3.79£0.94 4.25+0.84* 4.02+0.92
Fruits 291111 3.46+1.06%* 3.19+£1.11
Milk 2.63+1.28 2.88+1.19 2.75+1.23
Fats and oils 2.68+0.88 2.80£0.86 2.74+0.87
Five basic food groups 3.03+0.87 2.94£0.76 2.99£0.82
Sweet food intake 3.26+£0.94 3.16+0.86 2.79+0.90
Salty food intake 3.15+0.98 3.09£0.92 2.88+0.95
Animal fat intake 4.09+1.15 4.57£0.91™ 4.34+1.06
Cholesterol intake 3.99+1.29 4.20£1.06 4.10+1.18
Eating-out 3.48+1.67 3.89x1.31 3.69+1.50
Alcohol intake 4.05%+1.26 4.82+0.65* 4.44+£1.07
Exrcise 2.02+£1.35 1.23+0.70™ 1.63+1.15
Smoking 3.48£1.15 4.93+0.29™ 422+1.10
* p<.05, *p<.01, **p<0.001, t-test
Table 8. Correlation between food habit score and serum lipid and lipoprotein
Score Food habit score
Sex Male Female Total
Serum lipid
TC(mg /dl) —0.0060 0.1197 0.1089
LDL-C{(mg /dl) 0.0522 0.2048 0.1786*
HDL-C(mg /dl) —0.1500 —0.1515 —0.0915
TG(mg /dl) 0.0360 —0.0042 —0.0329
LPH 0.1315 0.2229* 0.1804*
Al 0.1292 0.2069 0.1565
Height(cm) —0.1124 0.0009 —0.3042™
Weight(kg) —0.0105 —0.0269 —0.2416™
Wt /Ht(kg /cm) 0.0149 —0.0279 —0.1913*
BMI 0.0535 —0.0289 —0.0957

TC, serum total cholesterol; HDL-C, high-density lipoprotein cholesterol; I.DL-C, low-density lipoprotein choles-
terol; TG, serum triglyceride: LPH-=LDL-C /HDL-C; Al, atherogenic index=(TC~HDL-C) /HDL-C; BMI, body

mass index =weight (kg) /height (m)®
*p<0.05, t-test
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Table 9. Correlation between food habit items and serum lipid and lipoprotein

Serum lipid TC LDL-C HDL-C TG LPH Al
Items (mg /dl) (mg /dl) (mg /dl) (mg /dl)
No. of daily meal intake —0.1470 —0.1506* —0.0741 0.0690 —0.0453 —0.0227
Regular breakfast intake —-0.1080 —0.0523 —0.1179 —0.0382 0.0493 0.0464
Regular meal intake —0.0063 0.0674 —0.0969 —0.0863 0.1015 0.0787
Duration of meal intake 0.0844 0.0753 0.1024 —0.1024 —0.0338 —0.0620
Overeating 0.1235 0.0590 0.1541* 0.0127 —0.0351 —0.0376
Rugualar daily intake of
Cereals 0.0650 0.0719 —0.0195 0.0398 0.0437 0.0433
Protein foods —0.0589 —0.0439 —0.0434 —0.0037 —0.0119 —0.0149
Vegetables —0.0123 0.0108 —0.0347 —0.0248 —0.0242 0.1519*
Fruits 0.0973 0.1427* —0.0581 —0.0094 0.1719* 0.1519*
Milk 0.0298 0.0334 0.0664 —0.1072 —0.0305 —0.0584
Fats and oils —0.0009 —0.0455 0.0678 0.0532 —0.0884 —0.0804
Five basic food groups 0.0445 0.0401 —0.0286 0.0731 0.0472 0.0528
Sweet food intake —0.1055 —0.0526 —0.1309 —0.0055 —0.0770 0.0850
Salty food intake —0.0105 0.0061 —0.0165 —0.0333 0.0362 0.0299
Animal fat intake 0.0688 0.0991 —0.0414 —0.0001 0.0779 0.0644
Cholesterol intake —0.0463 —0.0193 —0.1439* 0.1295 0.0547 0.0888
Eating-out 0.1443* 0.1648" —0.039%4 0.0643 0.1277 0.1352
Alcohol intake 0.1418* 0.1634* —0.0366 0.0531 0.1279 0.1255
Exercise —0.0029 —0.0165 0.0300 —0.0058 —0.0052 —0.0066
Smoking 0.1530* 0.1504* 0.0977 —0.0843 0.0507 0.0201

TC, serum total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein choles-
terol; TG, serum triglyceride; LPH-=LDL-C /HDL-C; Al, atherogenic index=(TC—HDL-C) /HDL-C: BMI, body
mass index=weight{kg) /height (m)?

* p<0.05, t-test
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Table 10. Correlation between food habit items and serum lipid and lipoprotein by sex
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Serum lipid TC(mg /dl) LDL-C(mg /dl) HDL-C(mg /dl)
[tems Male Female Male Female Male Female
No. of daily meal intake —0.1126 —0.0997 —0.0876 —0.1415 —0.1600 0.0809
Regular breakfast intake —0.0624 —0.1238 0.0704 —0.1353 —0.2409* 0.0145
Regular meal intake 0.0339 —0.1017 0.0108 —0.0143 0.1032 —0.1092
Duration of meal intake —0.0213 0.1250 —0.0742 0.1623 0.1452 —0.0066
Overeating 0.139%4 0.1081 0.0500 0.0682 0.1937 0.1180
Regular daily intake of
Cereals —0.0947 0.1675 —0.1451 0.2320* 0.0044 -0.1249
Protein foods —0.1368 0.0036 —0.1718 0.0672 —0.0156 —0.0939
Vegetables —0.1018 —0.0260 —0.0674 —0.0093 —0.1130 —0.0414
Fruits 0.0272 0.0746 0.0772 0.1247 —0.0656 —0.1346
Milk —0.0037 0.0266 0.0431 —0.0148 0.0243 0.0797
Fats and oils —0.1013 0.0790 —0.1485 0.0270 0.0193 0.0944
Five basic food groups 0.0998 0.0042 0.0975 0.0012 —0.0804 0.0422
Sweet food intake —0.1222 —0.0646 —0.0634 —0.0203 —0.1678 —0.0794
Salty food intake —0.0536 0.0539 -0.0292 0.0574 —0.0233 0.0006
Animal fat intake —0.0071 0.0656 -—0.0079 0.1396 —0.0664 —0.0967
Cholesterol intake —0.0990 —0.0242 —0.1072 0.0434 —0.1384 —0.1877
Eating-out 0.0871 0.1662 0.1204 0.1727 —0.1086 —0.0084
Alcohol intake 0.1265 —0.0149 0.1683 0.0121 —0.0981 —0.1174
Exercise 0.1025 0.0278 0.0699 0.0487 0.1665 —0.0386
Smoking 0.0286 0.0391 0.0186 0.1264 0.0406 —0.179%4

TC, serum total cholesterol: HDL-C, high-density lipoprotein cholestero}; LDL-C, low-density lipoprotein choles-

terol, * p<0.05, t-test
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Table 10. Correlatlon between food hablt items and serum lipid and lipoprotein by sex(continued)

Serum lipid T C(mg /db) LPH Al
Items Male Female Male Female Male Female
No. of daily meal intake 0.0862 —0.0299 0.0415 —0.1231 0.0578 —0.1137
Regular breakfast intake —0.0718 —0.0209 ().2288* —0.1074 0.1947 —0.0937
Regular meat intake —0.0460 —0.1202 0.1180 0.0799 0.0931 0.0667
Duration of meal intake —0.0645 —0.1053 —0.1769 0.1077 —0.1844 0.0782
Overeating -0.0579 —0.0553 —0.0916 0.0204 —0.0869 0.0130
Regular daily intake of
Cereals 0.0813 0.0507 —0.1362 0.2330* —0.1049 0.2223*
Protein foods 0.0448 —0.0637 —0.1155 0.0941 —0.0942 0.0735
Vegetables 0.0037 0.0114 0.0465 —0.0136 0.0517 —0.0172
Fruits —0.0317 0.1042 0.1545 0.1848 0.1249 0.1932
Milk —0.1646 0.0113 —0.0076 —0.0608 —0.0541 —0.0623
Fats and oils 0.0491 0.0387 —0.1351 —0.0484 —0.1135 —0.0470
Five basic food groups 0.1714 —0.0785 0.1168 —0.0229 0.1354 —0.0387
Sweet food intake 0.0001 —0.0343 0.1068 0.0511 0.1187 0.0490
Salty food intake —0.0648 0.0024 0.0251 0.0494 0.0134 0.0466
Animal fat intake 0.0894 —0.0830 0.0494 0.1018 0.0661 0.0713
Cholesterol intake 0.1585 0.1157 —0.0035 0.1157 0.0539 0.1331
Eating-out 0.1043 0.0419 0.1128 0.1416 0.1384 0.1388
Alcohol intake 0.0906 0.1361 0.1720 0.0656 0.1791 0.0823
Exercise —0.0730 0.0017 —0.0261 0.0789 —0.0482 0.0729
Smoking —0.0123 0.0334 0.0093 0.1919 0.0010 0.1876

TC, serum triglyceride; LPH = LDL-C /HDL-C: Al, atherogenic index = (TC-HDL-C) /HDL-C * p<0.05, t-test
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Table 11. Correlation between food habit items and anthropometric measurements by sex

Anthropometric Height Weight
Measurement

Items Total Male Female Total Male Female
No. of daily meal intake 0.2542* 0.1651 0.0853 0.2265* 0.1412 0.0390
Regular breakfast intake 0.0800 —0.0149 0.0352 0.0592 —0.0234 0.0343
Rgular meal intake —0.0981 —0.1437 0.1375 —0.0805 —0.0008 —0.0191
Duration of meal intake —0.1856™ —0.0675 0.0094 —0.1482* 0.0375 —0.0745
Overeating —0.0427 0.0417 —0.2128* 0.0673 0.1385 —0.0033
Rugular daily intake of

Cereals —0.2331™ —0.0691 —0.1011 —0.1730* —0.0648 0.0449

Protien foods —0.0273 0.0435 0.0469 —0.0247 0.0255 0.0207

Vegetables —0.2419™ —0.0431 —0.0217 —(.2285" —0.0661 —0.0936

Fruits —0.1714* 0.0047 0.1261 —0.1144 0.0795 0.0501

Milk —0.0667 0.0251 0.0405 —0.0337 0.1312 —0.0692

Fats and oils —0.0703 —0.0031 =0.0875 —0.0691 0.0373 —0.1360
Five basic food groups 0.0786 —0.0747 0.2017* 0.1267 0.2080* —0.0028
Sweet food intake 0.0439 0.0106 —0.0616 0.0535 0.0794 —0.0861
Salty food intake 0.0421 —0.0185 0.0109 —0.0667 —0.1881 —0.0797
Animal fat intake —0.1639* 0.0886 (11013 —0.1602*  —0.0191 0.0047
Cholesterol intake —0.0731 —0.0333 0.0859 -0.1014 —0.1009 0.0381
Eating-out —0.1250 —0.0142 —0.0849 —0.0790 0.0921 -—0.1269
Alcohol intake —0.3766™ —0.1677 —0.0846 —0.3420" —0.1954 0.0204
Exercise 0.3451™ 0.1149 0.0560 0.2771* 0.0251 0.1127
Smoking —0.6411* —(.2553* —0.1823 —0.5095* —0.2226* 0.0314

*p<0.05, *p<0.01
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