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The Relationship between Obesity, Lifestyle, and Dietary Intake
and Serum Lipid Level in Male University Students

Wha Jin Hyun'
Major in Food and Nutrition, Devision of Life Resources, Joongbu University, Kumsan, Korea

ABSTRACT

This study was performed to investigate the relationship between obesity, health-related lifestyle, and dietary intake and serum
lipid level in 96 male university students. Health-related lifestyle factors were obtained from questionnaires. Dietary intakes were
evalnated with one-day 24-hr recall and two-day dietary record. Anthoropometric data were recorded and serum cholesterol and
triacylglycerol concentrations were measured. 21.9%, 36.5%, 36.5%, and 6.2% of the subjects had levels beyond the normat range
in serum total cholesterol(TC), HDL-cholesterol(HDL-C), LDL-cholesterol(LDL-C), and miacygiycerol respectively, and 57.3%
of the subjects had more than one hyperlipidemic factor. TC was correlated positively with BMI(p < 0.01), waist length(p < 0.05),
hip length(p < 0.05), and the amount of smoking{p < 0.05). HDL-C was correlated negatively with BMI(p < 0.05) and hip
length(p < (.05}, LDL-C was comelated positively with BMI(p < 0.01}, waist length(p <C 0.05), hip length(p < 0.01), and coffee
consumption(p < 0.05). TG was comclated positively with waist length(p < 0.01), waist-to-hip ratiop < ¢.05), and amount of
smoking(p < 0.01) and negatively correlated with frequence of exercise(p < 0.05). Among nutrient intakes, only the ratio of
protein to energy was correlated negatively with TC(p < 0.05). Logistic regression analysis revealed that BMI, waist length, hip
length, waist-to-hip ratio, and amount of cigarette smoking were associated with an increased risk of hyper-TC. BMI, waist length,
and hip length were associated with an increased risk of hypo-HDL-C. BMI and coffec consumption were associated with an
increased risk of hyper-LDL-C. Amount of cigarette smoking was associated with an increased risk of hyper-TG. In conclusion, a
high prevalence of hyperlipidemia in subjects was observed. Also obesity, smoking, and coffee consumption were observed to be
highly related with the risk of hyperlipidermia in subjects. These findings imply that these factors should be primarily considered in
planing the nutrition education program for the prevention of cardiovascular disease in male university students. (Korean J Community
Nutrition 6(2) : 162~171, 2001)
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ZH 2 gl HEAAREY AT BRHE AL LDL-
aiﬂ]}‘Eﬂi"“ 71181 (Stamler 5 1986), ¥l HDL-Z4

< APTARL] FofHQ a9z d4aA g
(Gorden 5 1989).
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2HIT JoH, 32EF FHE ¥ A¥uAEEY 98
7t B-g0) 40~500 B A 713 wok dich(7
AT F 1991). 2AEFe fR1oR: e F7t Ay,
HTh, 3RE AAEE, ¥ 89, 242 F4,
#4 T4 a0 Az ke dA} 1991). AEsasd
FAH A4} 3157 SH2HE oY APdEG L BT
5o (Edelstein 5 1992), opd&Ale] H3g} 21}
TEAC] 85 FAAAEE ZAAHG(Yim 1998). =&
2o] i FollA= Ay 3} 24, Feaeg L g
F-3HEo| Fasiti A A sledl, 53] FAwNEH ¥3)
2 gl Fe e E&Fe] Ba Ao figel B ’-“-l
ol 8% £ZYAHEW LDL-Zd2E 328 ¢
ZAE Aol g A|PFY EHE HEOEN ’Sgﬁlﬂ
AP 913 g2 £ lokz PN Dwyer 1995 Ge-
rhard 2000). 284 2x8F 9 Yooz ALHE a¢l
€ F 9%, 4, 71 B AT Ay aclEd pad
T T 2QEeH, vt Ageny HoldH d¥E
tﬂi}f’\]ﬂ—i’ﬂ YA AEPAZD L] el v)A)E
FES HFANE F Alii‘ll'(Pekkanen 1994).
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ZAb GAEAle 93, AlF, Egt, A4 EE Ag
48 2 NFEBL Table 1, 240 AA| 819 2ARRARA}S)
B 45 21 649 HEAFL 174.6 cm, BEAZ
£ 69.6 kgold=th o] Arb= 20~204)2) 5409 ®F
Az 2 AF(Fe B 2000020 174 em, 67 kg
ol B3] AFo] o FAMT AEE HAFF(BMD
o) |FFLe 2282 AAS | HaH o ¥yl - Fe

Table 1. Age, anthropometric characteristics, and blood pressure of
subjects

Variables Mean + SD Range
Agelyears) 216 + 28 18 - 29
Height(cm) 1746 + 446 16240 - 187.0
Weight(kg) 69.6 + 101 55.0 -1020
BMI(kg/m?) 228 + 3.0 181 - 319
Wiaistlcm) 859 + 9. 69.0 - 1194
Hip{cmy} 1013 + 69 884 -1275
Waist-to-Hip ratio 084+ 0.05 0.73 - 094
SBP(mmHg)" 1224 + 95 1000 - 1500
DBEP{mmHg)” 800 + 9. 600 - 1100

1) Systolic blood pressure
2) Diastolic blood pressure

Table 2. Health-related lifestyle factors and eating habits of subjects

u}{1994)8} Yim(1998)0] HAN A S thdez xALG
21.2¢} 22.1 R ohd =odTh FE - FHolEH v
H 0.845%.

ZAAAY 66.7%7F F4S st e S99
19 H7 $43L 11957099}, £F 86.5%7} o7&
seon &5 HF £FNEE 194 60289 &
F219] 18] 4F 8588 2T 1.4340)%d} 1Y i 7
B GRS 1572092 19 FF 6,708 £5L 89
13 BF A0 0.90M 7|t

ob AL HFH s} Mate} A Ao dhd FF HAFE b
F1%ol| Zhzh 2749} 2,388 ZAE O] RAFHAFAIE ] o}
ANE F 3= =9 JAE FEFeR e ARt
of 50%el E3g Ao JEelon 2Ale) Ao} o
E#g AoR Jveiyrt. o] 439+= Yim(1998)o] & W
Heog x99 gda} g4 g aoR dtef Bag o}
HAAL A 3,465 AALe] FAA He 2,93 Bt 4EI|
W Hage)

FAgA e gy da) g FoAER e o
k8] A FE Table 39 YEIdDh, F# A7) 45
2 9551 keal2 39 JFARFL S, F 9
WA g Mg Bt A4, dde] el gd
63.0:22.9: 14,18 X|9e] 43 u|&o] thx =odch. o A
= 200 A0S thate g AP F 1999)" 97
ATH22.5%) 9 v pololA] UR 200 FAL o]
AR A Ao A7l 20%E Asn YL ¢+ 4
ik, ey FeEra(Esel 99EEF 2000) M= A
HhAbe) D o) ol AT A7 AMAE AR
B2 FoldA|9) 15~25%9] HHAAM HFHE F-A71 /1
& Ao #AvtErla 3.

Variables Mean + SD Range
Smoking status Smoker 64(66.7)"

Non smoker 32(33.3)"
Number of cigareties(/day} of smoker 11.95 & 4.95 3 -2
Alcoho! drinking status Alcohol drinker 83(86.5)"

Non drinker 13(13.5)"
Frequency of alcobol drinking{times/month) of drinker 602 + 537 1 - 30
Amount of alcohol drinking(bottle/soju) of drinker 1.43 + 0.89 013 - 6
Amount of coffee consumption{cups/day) 1.57 + 1.30 0 -5
Frequency of exercise(times/month) 6.70 + 4.50 ¢ -30
Amount of exercisethourfexercise) 0.90 + 0.47 0 - 250
Scare of having breakfast 274 + 1.53 1 -5
Score of meal regularity 2.38 £ 1.28 1 -5

1) N(%)



ZAHA) Ao digh Eapapibak, @A B3R, o
ZE¥siAutel AAuee 7 71%. 7.9%. 6.5%=
vEh B st GAEFEA A EaR A
9] Bl(P/M/S)7} 0.92/1.11/1°1%1c}, o ¥]-&L 3H=el of
FeFFAAS B PAM/S V/14 B8] teExs
A Wake] vl go] thd o G B ¥ SR Hate) v go) v}
4 = 19 BE Ze28E 4% 3087 mgo2
Vbl S E AR < ek AT 19 43 A
Q) 300 me(#=9) FUATF 200008 =AU, He)
A AFFS 87 192 g2 19 BAEHE 20~9%5 g
B} o g}

2. TNGQIYAS BYAE 2 F

ZAM AR EHAE 5528 Table 49] JeRHSHcE
Zge A0S P 180.5 mg/dl, HDL-Z#H A5 S0
39.1 mg/dl, LDL-Zel 28] 1244 mg/dig.en F4A4
FEE 847 my/delr). B 76N zAH0 8 FeH)
& 558 A WS dide s A 4T 2aET 1)
23 2 A% (200009 FEH2HE 158.60 mg/dl,
HDL-Z#)2:812 4597 mg/dl, LDL-Z#~HE 86.38 mg/dl
oy} W71 - A1 (1994) 8] F2H2HE 172.2 mg/dl,
HDL-28 25§ 52.33 mg/dl, LDL-28~818 103.38

Table 3. Mean dietary intakes of subjects

Nutrients Mean + SD Range
Energylkeal) 2551 + 748(102.0)° 1208 - 5995
Carbohydrates(g) 386.3 + 1149 1825 - 8496
% of energy 630+ 9.4 332 - 8.7
Proteinig) 86.3 + 29.10123.3) 354 - 1841
% of energy 141 + 3.1 57 - 232
Fat(g) 64.6 + 36.5 175 - 29138
% of energy 229470 106 - 438
Saturated(%) 70+ 27 1.7 - 143
Monounsaturated(%) 7.9 + 3.0 12 - 144
Polyunsaturated{%} 65+ 27 20 - 225
Cholesterolimg} 308.7 £ 2181 0 - 9100
Dietary fiber(g) 19.2 1 104 60 - 706
1) % RDA

Table 4. Serum lipid levels in subjects

4 2 A-16s
mg/dl F Yim(1998)2} FFe|2HE 168.5 mg/dl, HDL-
2e~9% 51.4 mg/dl, LDL-28 2 86.6 mg/dl X
o} #2828 &5 LDL-ZHAHE el £ HDL-&
H2EHE £ ol AHAAAE o] o &34t
v SAAY FEL QEAS dido R ZAR AAS F
{1999)9) 131.2 mg/dIv} Yim(1998)2] 152.2 mg/dl i}
FA wgkor}) ¥r1Y - JHo(1994)¢] 82.3 mg/dlgl=
Hl= g pEoliT

ZAg 83ARA £F& vl National Cholesterol
Education Program(1993)lAd AAE 7]1ExE ALgsl
o AgF9 ugg 2AEle] £ AW(Table 4) 235
HE ko i 8¢ 8 &E 21.9% %2, HDL-Z~
HE7% LDL-2d2HE sz d% 48 v&e 27
36.5% <} 36.5% 2 71 wsken] FAxW T v&
of 6.2%= 7F¢ @A Jehdrth wid B 2AARE
Zolle SAAEY FHAHEY HEF ulgo] Ehe
o 53] LDL-Zd 2883 HDL-Zd2H2 9 3T v
&o] B4 o) 23 S AR Fods aEEian
85T aTAALEFTl BHT Bug o8 A4E
(Al 2000 29 & T 1993 ol4kAt T 19921 ¢|9ld
- o]} 1998)31= AvtE A edl, ol8 dFELS
T e dgof 40t A EXE o RAEIE R
2629 39 220 mg/dl olst, FAA] A4l
£ AFA] gt 140~210 mg/dl ol&+E Fy 712
7Fte DAVUEE ERHYORD o) Y B @
TollA AN AYE &S A viadrles oYy 2
e & ZApol|l 4} o] vl National Cholesterol Ed-
ucation Program(1993)2] &5 ofs) #a} diFhale o
FeR stef YA YT T RS 49EE A
Yim(1998)¢} Rao) M+ FAAW 9131 Hl-go] 20.0%
2 FEY2dE YT 19.3% Bt oA Eoke) ¥r)Y
- AFU|(1994)8) BaolA s QAR A AFPTE Bl&ol
g4 2HE 20%, HDL-Z# 4 HE 8%, LDL-3 24|
£ 12%, 34 3%2E Vel £ A M) 2he] F3
2HE @79 vge] o A vebgtel =3 20604

Serum lipids Mean = SD{Range)

Proportion of the subject beyond

2}
the adequate value Adequate value

Total cholesterol((mg/d) 180.5 + 31.0 (127.0~273.00 21(21.9)" < 200

HDL - cholesterolimg/d)) 391+ 11.8 ( 1.0~ 82.0) 35(36.5) =35

LDL-cholesterolimg/dl} 124.4 + 28.3 ( 68.2-242.2) 35(36.5) <130

Triacylglycerolimg/dl) 847 + 6.38( 16.0-280.0} 6 6.2) < 200
1) N(%)

2) From National Cholestercl Education Program(1993)
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7x8 Al FAE oz B drs) FUF JEeR
YA UFE ZAR 7" 4 F 1996)AMM %
2268 ¥ vlgo] 36.8%2 FAANY 18.0%
of v]8) =A BaEA

og 712 AR AF 1) o]de] gl £ i
E9 ARTTE oldHT BIAAY 4E dAY A E
Table 5o eIt o8] 74 E3R | disi $¥
29& s AR A] @ FL 42.71%4 Engon v
7] 57.3%7F 17F4] o] 42l 18.881€ 7141 YR o F
31%= V1A APeds 25 AT gl 53] 8%
FAAEG 83 FZH2HE 22 §4 nald nd
(Table 6), S22 AT F 16.7%7 S =ElE 919
o) o} A 9P 100%7 U LHE TEE

Table 5. Prevalence of subjects with more than one lipid beyond
the adequate value

Number of lipids N{%)

None 41(42.7)
1 27(28.1)
2 17(37.7)
3 8( 8.3)
4 3( 3.1)

Table 6. Relation of serum triacylglycerol and total cholesterol st-
atus in subjects

Total cholesterol

Triacylglycerol

< 200 > 200 Total
< 200 75(83.3)" 150 16.7) 90{100.0)
=200 0( 0.0) 6(100.0) 6(100.0)
1) N(%)

¥ 2 £t a9 1ZPANEEEH 2FHA
WHZo] Fukg 3¢ g FA2HEVS Hl& €3
A7 o 2t AEAATe] A= 2L AL
2 8ag b Ark(HIT F 1999).

3. NHAe, BEAT, AoyNY BYNE £F YERY

1) HiAe, YRE0T 2 Yall WPRE 2F

ZFAAAEY AAAS, ", A7EE 4gsd ¢
Ay AR A Ee] ARG S dobrr] 5t of
g Alole] A@ASE F5te] Table 79 Yelch 3
H2HE 5= BMI(p <0.01). 32 Ed(p <0.05), %
JolEd(p <0.05), F9%F(p <0.05)7 fFe&ed <]
ARRAE Jehdo] ol E 8¢lo] F/HEFE §3 22
2HE Fx7F 3713 2ot BMI(p < 0.05)¢F 4939l
Ed(p <0.05)% HDL-2Y A&7 §2]&¢ L9 4
AE B4} E=3 BMI(p <0.01). sl&El(p <0.05), &
HolEd(p <0.01), AYAHHZHp <0.05)°] LDL-E¥|
ZHE 29 F93¢ 4o 4AFA4E Yyaag. 3
gEd(p <0.01), szl -Fde] 4 v(p <0.05), F
AF(p <0.01)°) 2AAYY & AAAAZ YA
3, EEHNE( <0055 FAAY S9 ABAAE
VERARIG

2212 o7 21E F AAAFEC] 71T FHEA ¥
Az foHe #3d4e Jehisd BMIE 328~
HE, LDL-Fe~HE% Fo3Q 49 4ds Hyx
HDL-Z¥2H &% 93U &9 448 Jehidr.
o] A7 BMIZ} S716HAA F329 2618 y7t F7H8

Table 7. Correlation analysis of anthropometric data, blood pressure, lifestyle factors, and eating habits with serum lipid

Total cholesterol

HDL-cholesterol

LDL-cholesterol Triacylglycerof

BMI 0.3030* -0.2078* 0.3331* 0.1911
Waist 0.2613* -0.1739 0.2521% 0.2376*
Hip 0.2599* -0.2079* 0.2942%* 0.1725
Waist-to-hip ratio 0.1848 —-0.0632 0.1204 0.2412*
sgP 0.0078 0.0427 -0.0391 0.0662
DBP 0.0959 -0.0334 0.0771 0.0935
Amount of cigarette smoking 0.2579* -0.0213 0.1612 0.2898**
Frequency of alcohol drinking 0.1008 0.0308 0.0566 0.0979
Amount of alcohol drinking -0.0145 0.0427 -0.0660 0.0689
Amount of coffee consumption 0.1892 ~-0.0616 0.2616* -0.0625
frequency of exercise -0.2038 -0.1200 0.0799 —-0.2087*
Amount of exercise -0.0934 0.1393 -0.0763 -0.1834
Having breakfast 0.0072 -0.0554 0.0346 -0.0079
Meal regularity —-0.1556 -0.0075 -0.1123 -0.1233

*:p <005 «p <0.01



O BRE (M98 5 1993 0l4A & 1992 : Ko £
1997 | Yim 1998)3 ¥ A5kt Z4d) Yim(1998)3} 4
"7 (2000)2 & Uigtla HE ez A
BMI7t S7ketA 85 $4A%E S/t Basdfd
A G gAE dadez 3 oY - A0 (1994) =
BMIZt S48 3elst 239 %] 4BRAE Byvn
3150 Ed A Al e g e 02 dFE(EE
1993 : o|¥AF ¥ 1992)el M= BMIZ|F F4 x|} %2
AATAE A S E3e] A 2o AuA
71 B ZA) Vet B sk § Be d7elA] BMI
o} FAA Y AL HPoy B dF A=
BMI7} $43 4ol o] AL Bolr| AT F94
ofx] Zagirt,

| Za st 4 vind A vgE 2EIed A
L5 e -giel 4 vl7 FHA RN foHeR
%) S R AL T PHE U oR AT
s2zo] 3 EEd 9} 4EE TH] ZA el  olel
o - o]Y31H(1998)e] Bast YR gt EF &7 - dgel
9 W7} BMIRCE $49e] ¥elg Agsied o §
2% Q2ga B uHr e 8o (Ko 5 1998), €4 $417
WS 59 55t 4aE e Aoz Byt

Agpgge] ¢4 gPaglels AR G
& Fox 48 FAZRE X F| FH e}
ehgle] FFH2EERG FHAG e AATAE 249
t}, o} Aahs FA it E e o 3z HE,
LDL—E2Y48E, SAAEE F7Zths Yim(1998) 9]
Bl gt RS didoz FARE vFaA ]
3te] "ahy AR} Srlstn, 2Fd2HEH
LDL-Ed2HE 27} $7lstthe 31338 5(1998)¢
el REHo ARl EF A I (FHe T
1992)9] A= FAe] Fel2eE o] vlFa T
Hlg] oA o2 Eokm 53] 200 2 3000l Fdef ut
£ Z¥2HE9 Aol7} Tzttt B uEin a2 4
Q! AR g ddes ¢ PAs §(1999)% 5
A 5(200009] @70l e Fdol o8 AHAH Fog
Wyl gigla. 77 (20002 ¥4 HDL-E2d2HEZ9)
A5 B v ook F4L FEYo e a2l
I gE fEAAE 4RA Qled, AL AvtEed
7R A A: L7 FE T BF Yatsheio]
o3 o AR &40 FHAHE F AR
sugoze] ASE /&I A FUASE odSATIH
A S F7H vk Sek(Brischetto 1983).

Aol AE iAo 2 3T 30 g ol3le] ¢4 EL HHT

d 3 A-167
¢ 83 HDL-Z 26 57t S7lstzn, 4944
Apoprotein Al FhE Aadld FEPAHoz JEpaH
o] $194e] r2fthe Rimm 5(1999)9] B2 d=ig)
g AN ST FEH2HE FFo] FYHoz U
= Yim(1998)8] B g Al datelA &5 &ste
3 229 2H€9 LDL-Z2d A8 557 $715sich
= #3234 F(20000d Bag 2] 2 47 ydHe &
Fo] Mz} 13 5] BHAE 3 FelH #
A& Beolr Z3hair.

g0 Ane H4H7F LDL-Z2HES 2320 49
AEg Jehith o8 A1 (Bak & Grobbee 1989 .
Urget 5 1996)014 AR H3= 8% FH2HEA T
RS S0 2aEn Y A F9 cafestol
5} kahweol®] | 2H&5 AT F7M471s 9
232 g3 =dl(Heckers 5 1994) o]& €32 98X
& A REnE oqnagl Aue FHsHE 52
Z7I071A] gkertar fth(Ahola 5 1991). Urget 5(1996)
& AqBA7IA g2 A7 A= oF Anle G HA 7] A
g 247 5% 567 4 APEAECNA HFAAFHE
o ojZx|Z) Aul= AR A FEE 2 gt} o7
AFIA 92 A3 E gA Z2HE L2 FvRHen
ol 72 LDL-ZH2e1E2 9~14% F7}el eitin 3
gk, 3k # 3] 9] cafesterole] 7hellAe] VLDLS $#4&
Z7A VLDL, apo B8 A4&S S o2 E3
F43A%E S/ 7t de Roos & 200102 RuE
o} B Al AdabEe] Ae QA% 1Y 1T 1.57%0
AR 7 Bol niAE didAte] AHHRE 19 ptea &
AtEle] zANREAFES] AR HAFS Urget 5(1996)0]
HY FY2HEE FAIYD R & v g4 3o
L}, fEuE dEeEe 22 AW ANE wEEl o
FA7NA] S AHE oA B2 Ay HH7 A4 3
g8 2 ¢ e 3o vin

EYNES EF LT FoA o dEe R
of dat AL Yo £5¢ st 2ol vld &858 8t
2 e Tl A P FEo] FYatA sddxn & 4
17 (2000)8] el AT, 58 A AALE
& 37712 XA 28 $¥E TP Ao 2w
H 3 Sidney 1998).

$H QA AeHe FAAoR 73 AHEHR
AT ot Ate] A2lF Hate] Eqpade] A £ AL
gidate] 8P +E2 FEAAS Vel A Y5t 28
U o] A8 F(1996)2 TR A% ot A7t B A
g A A A o) HE FRYAHER] B 22 A
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g Uehikn 193, Yim(1998) = H#apthdhae) of
AL A3 Habe) FHA] BF T fjHe
2 g0 AT Bagh vl Qv

2) ¥Y2 HNY ANA 2 F

FYAE el 9BE FE 20T dHA Ue 9%&
HA% gHAY FE0e BAYE Yolir] A8l oF
Atole] AATE Tale] Table 8off YERARICE Foiv
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