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= Abstract=
Diet Patterns in Hypercholesterolemic Patients

Hye Soon Park, Eun Soo Shin*, Chul Joon Kim
Department of Family Medicine, College of Medicine, University of Ulsan
*Sports Medicine Center, Asan Medical Center

Hyperlipidemia is recognized as a major risk factor of atherosclerosis and coronary heart disease.
Recently, as dietary pattern in Korea is changed to Westernized dietary pattern, so the concentra-
tion of serum cholesterol is being observed higher than the past. The purpose of this study is to in-
vestigate the difference of dietary pattern between hypercholesterolemia and control group in
Korea. We gathered case group among persons who had been verified hypercholesterolemia and
control group among persons who had taken medical examination in Asan Medical Center.

The results are as follows; .

1) The hypercholesterolemia group and control group consist of 78 and 140 cases, respectively.

2) The differences of smoking and alcohol histories between two groups were not significant. The
number of cases of participating regular exercise in male hypercholesterolemia group is signifi-
cantly less than the control group, but not in female case.

3) The body weight, relative body weight, and body mass index in male hypercholesterolemia
group were significantly greater than those in control group, but not in in female case.

4) The total cholesterol and LDL~C in hypercholesterolemia group were significantly greater
than control group. The difference of HDL—C between two groups was not significant. The tri-
glyceride in male hypercholesterolemia group was significantly greater than control group, but not
in female case.

5) The cholesterol intake in male and premenopausal female hypercholesterolemia group was sig-
nificantly greater than that in control group, but not in postmenopausal female case. The differ-
ences of intake in total energy, carbohydrate, fat, protein, fiber, animal fat, vegetable fat, animal
protein and soy protein between two groups were not significant.
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TLEH 26l EE T Ao o] HH ¢4

e WAL 2189ol9len uEFHAHEEEES
2l Bakge] @ah 509, oizh 289 o 78%0|g]
1, HETo] @A 969, oAt 47 o2 1405949
th. 404 ©U|gre] 44%, 40th7} 689, 50th7} 699,
604 o]Ato] 379 ojlwh.(Table 1)

Table 1. Distribution of hypercholesterolemia group and
control according to the sex, age and occupa-

tion.
. Hypercholesterolemia group  Control
Variables
No (%) No (%)
Total 78 (100.0) 140 (100.0)
Sex male 50 ( 64.1) 96 ( 68.6)
female 28 ( 35.8) 44 ( 31.4)
Age(yr) <40 10 ( 12.8) 34 ( 24.3)
40 - 49 25 ( 32.1) 43 ( 30.7)
50 - 59 30 ( 38.5) 39 ( 27.9)
2 60 13 ( 16.7) 24 (17.1)
Occupation professional 28 ( 35.9) 50 ( 35.7)
labor 23 ( 29.5) 29 ( 20.7)
farmer 3( 38) 7( 50)
other jobs 24 ( 30.8) 51 ( 36.4)
2. Mg o

T AR FdTo] BRAPAAN 2 575%,
Az} 8.7%, R Wl 44.2%, 97} 65%2
g 25 fofF Zol7t gt §F AR = &3
ol BRZEAA @2 708%, A 280%, hRT
A G2} 75.0%, 92} 233%2 ¢ 2T {3
Zol7h AT &5 ARE FHH £5L =
zo] Ao @R} 19.2%, 4=} 385%, WERZ
oAl Ak 395%, oz 31.6% 2, FA BT A
TESE Aol fY%A He Aoz Ueyh.
(Table 2)

3. AN A&

Bt AHL BAZAN dA 48.0+954, o7}
545814, WZZAN Wzt 47.2+1054, o}
S06+11.9412 i =% g 2|7} igich

Table 2. Distribution of hypercholesterolemia group and
control according to social habits.

Hypercholesterolemia group  Control

?ex Variables v No (%) No (%)
Male  Smoking smoker 27 (57.5) 38 (44.2)
non-smoker 20 (42.5) 48 (55.8)
. Alcohol drinker 34 (70.8) 66 (75.0)
non-drinker 14 (29.2) 22 (25.0)
Execise do not 38 (80.8) 52 (60.5)*
do 9(19.2) 34 (39.5)
"Female Smoking smoker 2(87) 2( 6.5)
non-smoker 21(91.3) 29 (93.5)
Alcohol drinker 7(28.0) 7(233)
non-drinker 18 (72.0) 23 (76.7)
Execise do not 16 (61.5) 26 (684)
do 10 (38.5) 12 (31.6)
*P <0.05

ARL BN A @A 169.0+4.6cm, o2} 158,
0+4.7cm, W2 ZolA @A 168.7 +4.8cm, S A} 157
+47emZ $ ZE {F Zo)s} glgich AFL
gzl A wab 70.5+7.9kg, 2} 60.9+7.5kg, o
ZZM g2} 66.3+8.3kg, 9z} 57.5+7.6kge &
Aol A gapge] {-98HA EdTh(P < 0.05)

Broca's Index@ &1 HWIE & SxFoA @
b 1134+10.0%, A7 116.7+126%, thZ=ZolA]
@b 107.3+125%, 2 110.8+13.7% % dzlol A
gaze] KA =P < 0.05) Quetelet
Indexq] ABFA= BaAZAA B} 24.7+2.2kg
/m? o4z} 24.4+£2.6kg/m?: WEZFANA YA 233+
2.7kg/m? o2} 23.1+28kg/mo2 YalojA Bz}
o] f+3tA E}eh(P < 0.05) (Table 3)

4 WE XF =&

8% FTH2HELS BATAAN @A 2731125
Tmg/dl, ojz} 268.8+23.0mg/dl, thz2FA YA
193.6 £30.5mg/dl, A=A} 194.6424.5mg/dl2 Y
R @2z FA3A =gth(P < 0.05) 47
Hhe #ap ol A FR} 281.1+160.2mg/dl, o=} 170,
1+81.3mg/dl, 2 FolA 2 159.0 £91.2mg/dl,
oz} 152.9+116.6mg/d12 dxlolA Bzrpzo] §9)
A EU%Th(P < 0.05)
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Table 3. Mean age and several anthropometries in
hypercholesterolemia group and control.

2] 29l

Talbe 4. Lipid profiles in hypercholesterolemia group
and control.

. Hypercholesterolemia grou; Control V
Variables Sex ype g1oup

Variables Sex Hypercholesterolemia group ~ Control

mean t+ S.D, mean = S.D. mean + S.D. mean 1 S.D.
Age (yr) M 480+ 95 4724105 TC (mg/dl) M 2731+ 257 193.6+ 30.5*
F 547+ 81 50.6+11.9 ) F 268.8+ 23.0 1946+ 24.5*
Height (em) ‘M 169.0+ 46 168.7+ 4.8 TG (mg/dl) M 281.1+160.2 159.0+ 91.2*
F 1580+ 4.7 157.7+ 4.7 ) F 170.1+ 81.3 152.9+116.6
Weight (kg) M 705+ 7.9 66.3+ 8.3* HDLC (ng/d) M . 472+ 121 485+ 125
F 60.9+ 7.5 575+ 7.6 F 546t 147 51.8+ 105
RBW (%) M 113.4+£10.0 107.3 +12.5*% LDLC (ug/dl) M 169.6+ 36.8 113,31+ 28.3*
F 116.7+12.6 110.8+13.7 F 180.6 + 26.7 112.2+ 25.9*
BMI (kg/mi) M 247+ 2.2 233+ 2.7* TC/HDLC (kg/ut) M 6.2f 15 4.2+ 1.1*
F 244+ 2.6 231+ 28 F 68.0f 5.2 3.9+ 1.0%

*P < 0.05 *P < 0.05

RBW :Relative body weight(Broca’s index)
BMI:Body mass index{Quetelet index)
M:male F:female

HDL— g8 ~H 2& zzdA dzb 47.2+12
Img/dl, o]} 54.6 +14.7mg/d], th=Zo|A B4} 48.
5+125mg/dl, ®z} 51.8+105mg/dlz Wi BE
frol @ zhol 7} g19ih

LDL~Z# A8 &2 #zFolA Fab 169.6+36.
8mg/dl, ozt 180.6+26.7mg/dl, WEFolA @zt
113.3+28.3mg/dl, ®zF 112.2+259mg/dl2 ‘g1
2% @Al fAdtA w3oh(P < 0.05) F97
B 42 HAEE TC/HDL-C: @apzo)A] @2t
6.2+15, Az 6.0+5.2, ERZAA Fa} 42+11,
ozt 3.9+1.02 g % fakEel KA =8t
th(P < 0.05) (Table 4)

5. G MH Aej

dd F oA HH= BATAA @A 2155+
452kcal, o3z} 1939 £368kcal, THRFoNA 3t
2088 +514kcal, o} 2} 1995+480kcalZ W1 25 &
‘—’V& Zol7b giich. wslE AFH &L #z
TolA @zl 588+108%, oIz 59.1+£10.9%, =
Fol A @7} 59.1+9.6%, A 60.6+10.1% 2 WA
BE §98 ze]7} gl o).

TC:total cholesterol
TG :triglyceride

HDL-C:HDL-holestero}
LDL-C:LDL-cholesterol

M:male F:female

A AF ulge RTAA A 22.717.2%,
o2} 23.3+75%, 2olAM @Al 21.7+74%, o
2 226+81%2 @ARFA Py 2R Fo] AFH
SHiL UAAT /AT Aol Y. FHI HFH
H| &L Zz1Fo A b 184+6.0%, 2 18.4+9.
6%, 2 FoA F2 16.8+3.3%, oA 168+3.6%
2 @AM g BE o] st AMAT
Tt Aol= AT FHAHE AFHE A
Al g3z} 440+226mg, oz} 269 +217mg, tHERF
Al @2l 317+195mg, <A} 221 £153mg= &R
A dd 2% @ol AHGL UAAAT @afel Ak
Fo% Aoz el (P < 0.05) 4e] 4f49)
A BaAA Ak 9.243.3gm, oz 9.3+2.
8gm, thEFAA @2l 9.1+3.6gm, oz} 9.3+£3.7gm
2 99 2% AT A7 gtk F A% A4
gol thet FEAH AT AF W& LM ¢
2} 51.4418.9%, o2 483+£195%, thaZdA &
2 495+184%, A 457+198%2 BATAAA
HYW 2% go] AHGT JAAAR FAA% Aojs
Uit oA HAFe g FEAH oiE A
H 98 #FgA2AAM FA 51.0+17.1%, & 45.0
+18.3%, RANA Fa} 47.4+15.0%, <z} 44.0
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LEHN2EHEYF B o] A ¥4

1154% 2 @AZAA $ BF o] 4Fdx 9
AAT KT Zole fth Fawa Mg
e e 29 43 v & BA2AA @z 10,
0+£7.3%, 92 12.24£59%, hERTAA Wz} 12.2+
T4%, A2 143£85% % BAFolM P 25 H

A AFSE ARAAT FA9% ol gk &=
SAFF L BAEAA F2H39.24£32.5gm, A} 4.
0+46gm, NEZAN @3 36.2+46.2gm, 17} 23
+33gme 2 RPN Wi BE o] HHs1
AAAT /2% 2ol YATh.(Table 5)

X

Table 5. Nutrient intakes per one day in hypercholesterolemia group and control. -

. Hypercholesterolemia group Control
Variables Sex -
mean + S.D, mean + S.D.
Total Energy (Keal) M 2155 + 452 2088 + 514
F 1939 + 368 1995 + 480
Carbohydrate/TE (%) M 58.8 + 10.8 59,1 £ 9.6
F 59.1 + 10.9 60.6 £ 10.1
Fat/TE (%) M 227 £ 7.2 21,7 + 74
F 233+ 75 226 + 81
Protein/TE (%) M 184 + 6.0 168 + 3.3
F 184 + 9.6 168 + 3.6
Cholesterol (mg) M 440 + 226 317 £ 195*
F 269 £ 217 221 + 153
Fiber (gm) M 92 £ 33 91+ 36
F 93 + 28 93 + 3.7
Animal fat/TE (%) M 514 + 189 49.5 £ 184
F 48.3 £ 195 457 + 19.8
Vegetable fat/TF (%) M 49.7 + 20.2 50.5 + 184
F 553 + 22.8 56.7 £ 21.9
Animal protein/TP (%) M 51.0 £ 17.1 474 + 15.0
F 450 + 183 440 + 154
Soy protein/TP (%) M 100+ 7.3 122 £ 74
F 122 £ 59 143 + 85
Alchol (gm) M 39.2 £+ 325 36.2 + 46.2
F 40 + 46 23+ 33
TE : Total energy,  TF : Total fat, TP : Total protein
M : male F : female

e B3 FAAHE FE7b AoHos
#77) ol ol dAERAC| Pagel B 435
£ A% TAsel ARAR WA Tow 1ol
slas) Bgtch 49 BoluiA 43, wenE, A,
B2 43 g, Aol4fs 43, 20T o
% BEY A AA v, A4 A 4 g,
$ouY AA%d U 524 9N 4R ue

2 T ol AR bl AojAM, HAA 2, ¥
AF Z EF BATH YZRFE Aolo] £ o)
7h Aoy FHAHE A HAA FME B
Zh7o| 485+257mg, thEFo| 260+71mgE HatE
oA fostA gel A3z AALH,(p < 0.05)
HASE FoAe BRTo| 194+142mg, TR0
195+138mg2 {93 =o)7} §19dth.(Table 6);
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Table 6. Nutrient intakes per one day in female subjects according to menopause.

_ Hypercholesterolemia group Control
Variables menopause

~mean = 5.D. -mean * S:D.
Total Energy (Keal) pre— 1939 + 404 2067 + 326
post— 1939 + 366 1953 + 554
Carbohydrate/TE (%) pre— 51.3 + 128 59.1 £ 6.6
post— 61.8 + 9.0 615 £ 117
Fat/TE (%) pre— 28.7 + 6.7 249 + 5.2
post— 2l4 £ 69 212 + 9.2
Protein/TE (%) pre— 194 + 65 16,1 = 3.0
post— 18.0 + 10.6 172 £+ 39
Cholesterol (ug) pre— 485 + 257 260 + 171*
post— 194 + 142 195 + 138
Fiber (gm) pre— 93 + 21 82+ 19
post— 94 + 31 100 = 44
Animal fat/TE (%) pre— 46.6 + 215 46.1 £+ 138
post— 489 + 19.3 45.5 + 23.1
Vegetable fat/TF (%) pre— 534 + 215 539 £ 138
post— 56.0 + 23.7 58.3 + 25.6
Animal protein/TP (%) pre— 55.0 = 23.7 465 + 9.4
post— 40.7 £ 14.1 42.6 + 18.0
Soy protein/TP (%) pre— 78 + 6.7 131 + 89
142 £ 44 152 £ 86

post—

TE:Total energy, TF:Total fat,
pre—.pre-menopausal woman,

V.o &

H fEvEls ZA 489 tEe] A48 B
L WgE Ao AP 9ol walEn 3l
oh 58 HEWA Y 2 FUA%Y F3 ¥
Az MAYE Fa} oL Y& HZ AT
3 EHol 7he A4 A8 THstx] goH ol
g BHE FolAlw vt 85 FH2HE Tk
of AA AH Aol dF& ol uAtke A4
TH8 A8 483 d7g T8 WA foh®
85 F2HE Frol 9FE F= 890 £
A4y gFYAHEL ¥ FHAHE FEE 3
7ML, Ak, BHEESAEA, WrlEESA
e @5 FH2HE FEE AL B A
FolMe LIZHLHEEEZZH )9 M2 dHo)

TP:Total protein
posi—: post-menopausal woman

FAS H22E B8, AL HFH Al o3E 2
o|7} A=A E ol Rejn gt

H)9+e VLDL(very low density lipoprotein)e] &
7t8t At 20 HAH e FH 2 6 o)
¥E FY2HE FEE A5ALE KamnelF22
ol A FAA 10% HAFol ot EF FFHA
HEe 12mg/dl 37180t a dtdoh. & AL ZAsjo)
A gz e Aol dRZzRG M, viE,
AAF A7 wA JGEIRAT QM Zo)7)
glch ole- g A FoAdA AAFe B =
F % T Aeldl frag Zol7l FAAATL dfel A
gz Y2ZRTG FHHY 5L de AR
o] 49dA HUY ABE BAY Ao Rol7,
o219 A4 EATAA BWHEA] FHEHT HA
9o Yoz EF FH2H S0 Zol UUH Aol
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Bt ARE Aol g Feth

¥z NAxE & 2EH 26 E, LDL-FH2H
zo g 25 @z dazEd fo8A ¥
oti, HDL—2a 222 g1 2% {7 zol7}
fdon, AL e #AzFAM K2
R fosiA 23AT, gRdAe FAT Ao
7b Q1gleh o) ARE B W FIH2EE B2
B e FUASE 447 LDL-Z#H2H
Zo] o] A4He ez YT FAE 43
o, gAelAe] DFH2HEEE BANA 2T
2ok 4% FosA 5%4E A & FAtoldl
AF, NE, AAFApd FAR el & YA A
7 o] A& Ao P4HTh

Kay 5% 433 85 o2 E 35
O 4 AABAY At PYeul B 2
A gy 2% BxEs 2 Alold #98
o] 9191, Nicholsell 23 o729} Jacobsell &%t
Apr NE A AHFTY 5N HE FE A
ole] AT/ge vty AUtk AW HAY v&
o] W FF EFoA oF 20%F=E 7 uTh
e A9 ARFH AL 59 40—-45%°
of wlstd Hed AAHoz Y AHY H&
o] &7 W F Z7hel FAF Aol fle AL
2 vebgttn 44 ¢ JAD A A4 ug
o] o T RFoA A3t HFQ 16.6%(1991d =79
QAL LA, HEFAE) v|Etd E4Ed ol
= Aol tAld #EHe US| YR 47
Hoh A7 Ay AdFHe vlgtd HL2 FRo|Au
ARl M ZAVGAA B F& HHste eEE
g £E Qe 249 A 2o

A A 7h9) LDL—484 84& A5y
LDL-Z2# 28 &S F7H71L” BXHAEL
olFATY b AAe wt §FAF FEo WA
£ dFol YA EaAX 9 Al BRI A
o2 A Aate @5 EH2HEE AHAZH:
PR Ao e Savtet afel A thE A
A AR ZE7E meRy] wRe] EBAAL, X
Akt AHE dolrve oYY FEY A,
AZA Adre] A n g dolEgte Y BEF
o FAolel FAd Aolzh g ol HEAA

B FMT TR, ZIRH T EHAPA B

ot 83 gHoHEST ¥Y F UL, oE 484
ke EEEHAGAto] Yo} . FH2HELS W
2 7 org AFAY AEH AW AHde &
o7} YAl BY Fx A& Aoz AZ4H0h

ZY 282 Ao UT ¥F FH2EHEY v
& 7jAel o]zt Asid, Ao FejTEA, ¥
A 2P 2dE AAF gt FeEvy & F
2lch? Grundyel oste® FHAHE HFe ¥%
2928 8 Aol BAE linear 3141 curvilinear
3t S ReH 94Y 500mgol s AHY W A
H 27} 2 g5 FYH2HE A5 o] FH
AT, 2 o)Ao T A W ugL 2 Ht
g sttt siich e FH AHE 771 1,000kcal
3 100mg F7+gl wet 83 FH2HESL 8-
10mg/dl As@tin stH®  KushiFo 9w &
B2eE 437 g A A FH2HE HH
% @F $T Aolole ZE d@4ol AT FR
=3

Roberts5ol 2§ A@H e tid el
A Ed2HE HAE Y 0-116mgelx] 241—
4800mgo.2 ¥3 ¢ W ¥F Fo 2 S0l 33me/d),
oF 19% A= AgEAtn g, WE Fred &
o ol&H® 4 FAddA 25719 AYE WY F
ol AgolN BF SH 2 E FEE FLLE {A
o Rodgch. NeNamarao] Q3™ 2 AH|
g AFd g 85 Sel2uEY vHEL compen-

sator$} noncompensator® -9, compensator:

28 € A7 Hod Aoy ZH2HE §

o) @irsl Ho] g% FH2HEE ASA A
dlzie Aol Aol ¥F w7t FH2EHE A
Ao gd& B ¢k Aol 1, noncompensator
238 B4 5ol A flo] FH2HE A
e 47 SY2HE wro d5s AT Aol
I sqch

2 o g o] FH2EHE 4HY
2 #HErr A ¢ Ade A& AW AQd 1
Wrtel 4 2HE A3 4EE dolie 4R
Yoz golngith EF ozlre LE HLEH
3 Agso] WEHA] gFolE HAH7) o] Fole HLE
A X0z AeHoz P& FY2H I 4
"tk HE nst) #HA7) AZRFLE o
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vtk a8 HA7) o)d 4o ngY
2HEEFTAA dEzTEd d2HE Aol
o 3tAl Btort WAV ol F e F 2A
ole] ZH el E AF o o)7} gt & HA7)
o] 39 ool A LFHAHEEF L JRHY Y4}
o 8Bt WEH Yz are] Aol 1 89l
o2 @ol F&d= 7 Zrh

diAdy dF FH2HENY A FEY G
WAL ¥ ZTHAHES Folu, 484 guige
g5 #Y2uEE v2gn deh® o gyl
GEoZT Ay o FEA gulge] g
42 23 AT §7] WELR AAAY. o
Foolad FE4 gy gl 45 €3 8
H2HES $E ¢ Atk FHPTT B ZAA
EHY BT dFdA Fowmad 437, FEH o
WA, T wd g ugel FAF Aot A

3

grglEe] €% FHAHEN A TS A
H AHT BE AYY A5 A% WA #He3E
2 UAE 442 e 3 AHEE 244D 5
AT nGFAAAA BrEd X $F YA
A HAH LS 4eAE ¢ UG B =
A M dU BF F F Atold] ©ElE AF Y|
ol 2 o]7} §lATt.

Afr47t €% S 2H &4 A 9% d+
& FAME T84 HF47 8F FH2HES ¥
2 4 e, o YHo e BE e 27t
A)917] W2l m? Jenkinol osHE* 4 a7 FH
& AN B FH2HE FEE S 10%T2AA
9x agch B 2 +44, BEYARLE
ol B 4 fln AAAY 4es AAS v)
2Pl i BF FEdA K4 Aoz A
o,

2 ATolA 12 2H TN hET Aol
FH2HES AT e 9949 4 e R
g Aol g BAA X, 2R AA, Y
4 2B §Y A HF AR UEYS A5
I, BE ¥4y e 38TY 4A 71FE ©]
£ 99 HAZ zARETE e ¥ 4 AL
g4, #49 lolu A gelo] &g st
FegL AFH A B2 dF FHAHEY gL

Aol o7k amz W4 47 Belopmrie
A, AA, D2 1P dsE0 ¥F ZUAH S
Ae Y%L @43 WAL + gde 3 Son
99 2g & u @29 HAY) A dRAME 2
FY2HEYZS MR FolA ZY2EHEL F5)
A gel HAsn AYens 83 A4 ¥ )
Ast] 18l 2Ul2EHE AAE Bole Ao FHO
o, #7437 o|%9 M= FH2EHE 4V}
Arigs ¥ FY2H S0 & 34U gong
¥2 2H 208 $E 2o 283 Fo8q 44

e BE #H3 5 5¢ E3 thyudxg
Bt o FolAok Atk AT EF A A
AL YA AT 5 A& P L] o F
ojn nZH2HEYE RAEY Y%L 4F A
2 gu2j) Herge] Zasie, FIFAg A @
AL WY AT 2 Azl I AP
AR g oldsior & Aotk B A7E T o4y
d AL SUE TH A N 48 24 A8
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