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Comparison of Dietary Habits and Nutrient Intakes in Subjects with Obesity or
Hyperglycemia Classified Metabolic Syndrome

Park, Jung-A - Yoon, Jin-Sook®
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

Metabolic syndrome (MS) was defined as condition in which the subjects have two or more abnormalities among
obesity, hyperlipidemia, hypertension and hyperglycemia. To develop a nutritional education program for MS, this study
was performed to compare the dietary habits and nutrients intake of complex symptoms of MS with obesity or hyper-
glycemia. The participants in this study were 84 normal adults, 62 MS with obesity, 33 MS with hyperglycemia and 54
MS with obesity and hyperglycemia (OB + HG). A dietary survey was conducted using 24-hour recall method. Total cho-
lesterol level of MS with obesity group was significantly higher than other groups. WHR and systolic blood pressure
showed no significant difference among MS with obesity, hyperglycemia and OB + HG groups. Dietary intakes of energy,
Fe, Vit A, Vit B, and Ca were less than 75% of 7th Korean RDA in the all groups. Especially, dietary intakes of Vit B,
Vit A and Ca were less than 50% of RDA in MS with hyperglycemia and OB + HG groups. The other nutrient intakes
of each group were also below the RDA level except for P, Vit C. It appeared that most of the nutrient intakes in MS
with hyperglycemia and OB + HG groups were significantly lower than normal group. In MS with obesity group, each
consumption of sweet, organ meat and soup was higher than other groups. Each consumption of garlic and onion in MS
with obesity, hyperglycemia and OB + HG groups was lower than normal group. Also, each consumption of soup in
MS with hyperglycemia and OB + HG groups was higher than normal group. Indices of nutritional quality (INQ) for Ca,
Vit A and Vit B; were below 1 in all the groups. Food composition group score of MS with hyperglycemia group was
significantly lower than normal and MS with obesity groups. Our results indicated that nutritional education program for
MS with obesity or hyperglycemia should include specific strategies to modify unsound dietary habits and inappropriate
food intake for health. (Korean J Nutrition 38(8) : 672~681, 2005)

KEY WORDS : metabolic syndrome, obesity, hyperglycemia, dietary habit, nutrient intakes.

37} HE0% Uehhe A9o] Hlsle] & 7AQle] 2~37
2 opge) ofe] 98 QAL A 7K A97h Beo] ol
AT o8] HRETE™® T Lee 57& URIEF

N E

)=]

HIEREAE Folld i FFELE TBH SR M
Fo SAE-UZE o1, vt 2AE, n¥Ud-2 & A
Ao TR E Yehls A% Holx Yok $eluz
1ES 3oz & AWK 304 ol A Q74 &
i oldo] A HEAoE pHFETRE HYL T 5

O

T >

A4 120059 99 3¢
Aed 1 20059 109 199
$To whom correspondence should be addressed.
E—-mail : jsook@kmu.ac.kr

P& 1Y, 1YD, DAY, WD) ol 7 39 F 5 7}
A = 1 oVge) FAE BAT A92 e o of
o $9&2 192901900k o135 WYHPYIBUA A
£ olgo] HPHOR ek 2 SRl Hlz
2 E3pl Uehte 2898 ¢ 5 Yk

Lee 579 A7) dakal MHYZET 34E BAD
A FoIA MRS BUFY F95} 1D S
U BUFIRYOR Lrro] HlmaGlE W MRS FU
) g BUFY 439 £:980] 20.4%08) W) vl

-

—_—

© 2005 The Korean Nutrition Society



& TS B 4 aHES 3 At g &
AL HA7E AR e Bglon, 3L JFYSE vt
?Jr Y EEFY 7899 980 A Yesith v
2 AT A& Fu) Z71e 3AEVIFS FHkel= A
7t ©om 53] A vigto] & w 1AEAEFo) ¢
S ARG ik mEb HIZole Ban|gkel 39
OE A3 aqie] glugs dhMisFToz Aske FA4
olch. Wi f-Euzlollr Qean| & FuHe 54 F
s ATRIGe el 28 ok 70~80%2] BA7} )
olEkn S QAN Y& InIAES e
2 & T APV oshd g Aol ujuiukgo)
70%%2H olF ) HIAFE 7|1Fo8 FARA
ok 53% AE7}T Holx Pt At Hejl= vgold A
o7 veldth 12y 018 #xprl A0 Hujele 2
FHgh AEAAFAIL U FRHo] Fio] 31T
A %= 53& 2ol Yk Braunschweig 79 o
HolE oz 3 HZ AT gahd vnTrl Be4E
UM T o 22 JHAAE Bpshs Zog By
L=
AR o 1 el APSU] N FEE 2
&89 o] o9 o] FUEHo] X|£H g o
Fold o 1 gulyt gick weby A& wAd Bad
TAHZA AEEE ANE 5 e FYuS AFEE0) A
5ol AET AHZALE ZAR vl ojoksh) o}z

TR AFREOlA FEths AREL BT Aeolch

tgo] fEUte] B9 5 S diet JRuEE w
A AF A77 9 AR 2l Apptsle} gl
Zo vjal B3ZAFS 28t 9ok A 2p89) e ufe
okt Aelolth, ARIZFTF o 9@ (BE Y3 9
e PP b 2 &, % o) w
2} %Lxﬂa_a e A gatolol aHQ dWHMe) =

CO——’

ol YA # & oItk Lee SV tMIZFEY 3
ARfrol B AT Y% G JE 2R

A% BYSS) HYl TS B B4, ) 73
£ Sl thet B4 o) FoldA) gk meba) B AT

AT I FollA 7§’“ goldA ke FHeh=T,

WA FoIHA n¥FE T, vvk) nEFE ¢
o FRket 7o As}stA Ao} AET L JdH A
Hzgo 24 77lQle] S g A 9Ey Jun
2] (tailored nutrition counselling) & $]3§+

233 R 712 A E ATt

RS EB et 38(8) :672~681, 2005/673

o8 R 4

1. TN

o7 A AT HRleR dhFA $E 3
BARAE WEA F AAASY GAzAL D T, 2
a3, 248, 18%9 47}2] ZAF = 97)A] o)Are) Z=A}
& BAE Aol A8 AedARITIFTY F¢E 7R

=)

lo

RoT BB om0 o]‘: ZoA AA gdo|HA] v)qt
SuRt 6293 A} AFo)AN n¥F FHAF 331, H|gk
7 7Y% % 37 Tk A} 549, J8]T AR 849
FAHGO 2 St

2. A8 3 e

1) {AYIE A

A%, A%, e, JPolEdE ASsIa A8 A
% o] g3lo] A2EAS (Body Mass Index: BMD & Al
A, B2 Easl Jgolse) Ul (waist/hip ratio:

WHRVE AAtsiith. 83k 152 #4) Fol oke o]
A EAs3ct.
2) B N

HFL glucose oxidaseW L8 431, 83 ZulxH
EL F4F 0|43 naog xFEEN7] (Abbott Co.
USA) & olg3t] #4983t

3) HE RY ERA TN

TEUE 757 %?} 140 mmHgold £ ojey] B
90 mmHgOW, VAR % FY2HE 200 me/dl ©]
4, 18 FEA 9 120 meg/dl oV, vIgke BMI 25
oS 710 R Bglon F 71 o)} BT BAE

iy
B8t AT o gtk 1L
gt O AES R e 18T S

vk SRk, 189 Rk, W 4+ 1@% 73t

= [e} [o]
%%"Z*’E}E B

rok

32

o
4) NEMTNE X FE T

AE0 AR Ba AES AR U 2 AgH 25
gEol tiF] 3HAZ o] FAsIion 24417 A
£ o) g3 }\1/\}&—13’:’,}&2- AR wWado g AR} 72t ok
42 332 CAN (Computer Aided Nutrition Analy-
sis Program) AE7H-& o] &3] AE3I5 om A%

ol ThSE WE-HE 73} TR JFARe Z0] AR
s,



674 /AT Asd L gl v

AR e AARAEE 571K 4 AE Tl o)
& ®FHF ol gt B2 Fhe VIEo ' AFHPo) 75% ©)
gold 24, 50% oV 75% vlTtold 14, 50% m|ule)
A4 03E A4l F 108 Fuy oz A A
= A3 F 7R E 13 AFEFY 0.13) o) HH A
AEFAFH 7R 28AA ANl

P AF 2 A HIIE H5ie] Qo) AR (Index
of Nutrition Quality: INQ) & Al&3It}l. INQE oy =)7}
FEEE N PR FFHARE Fr1E 5 de A
Folth INQE Ak 7iQ1e] FUdAa HFFE 1000 keal
o digshs Ao] W FYrFFOR AL o) iR
A 1000 keald /W) FS4] g3 v)wslich

INQ = 1,000 kcalell 3ligah= o] W) ki /1,000
kcald kA=

3. NEAE % 2N

S4e TS ¢ ATA E AE Y A5l A
SPSS/PCE ©]83l EAAE] 3tk A IAES] Al
AASR), AN x], Godi AHF 59 A=) heix
T B BEUAE Tk AT, v Bhk, n8d
BHEE, Bk + T 719 H)aE ANOVA-test 2 LSD
(Least significant difference)l & §-2AE AZs)
ot Algdd] dEiMe HE g 9Ege 7t 4 £319
H)1+= Chi-square testZ #9444 AZ38ITh

A7 Y

1. ZNGRIRS ) M| WSS ot M
BYSYS AT IAES T BE 19T S4L
BASHEA] w2 vg SukE, 78 BT, U+ 3

groz BFsta AlA AR 9} e}t A RE Table 1
of Yehigith BE 9% F4Fol 40.14, 8w FHRE
o] 45,64, 18F FHkTo] 62.54, H|% + n¥GTo] 59
Az 189 FHkrd v)gt + 2890 A9sie v
A 274l FolF AolE Ry 1P FikFol P A
go] Ft}. BMIE v|gt FRbrs} vigk + ndgsro] 2t
7} 26.8, 27.1% AL 22,59 18F FHkE 22.89 4
3 f-siA =4 vebdth. WHRL AAHE 0.8490 H3]
vk 89 BHRE, Biek + 2Ego] 242t 0.90, 0.89,
091 f8H E1 AIF BF AA v|ue] gt
3 E F 9 0898 A3k 502 Yeidth 57]
ke AAE v)E) vjgr, 18 Fuke, B+ 189
o] ZAHLE oAl A verk ot vigh W
18 FHEE v+ 18T 219 R0l @ Aol (iRl
t} o)¢br] Y Aol vlsl vzl n¥F Fuktol
OJSHAl Egkot vtk + ¥ T U Al Filolle Fe
§ zlolE HojA] it 35 HPXe 18T T B
o+ n¥ro] Zkz 199.1 mg/dL, 190.2 mg/dLE ¥
tory 47 v fole 20| Blov 4w
HJgE 30 7l f2)3t xlolr) giginh dF FHAHE
FA e SRR foeH wokon AT 183
SHHE, HlT + R olE fE AR)E RolX| &
yie=

2. H|O Ei= Y FH oo ME SUTYEY 4G Y

Table 2 AR AR, B]5E, 18, Bl + 1
g9 Rz 453 ZAEHE 2ok o)
153 5 =534 Aa, 3, 7], 5 9 97,
, AR, oRINIE, Mg AN, giEtxu)g 8-S Y
L H|gh 7Y FkE, B|gk+ 2 E 7l $-2§ x)0)
£ HolX| oty ot £ A4, SR, S5, &

>

LIS U]

Table 1. Age. anthropometric measurements and biochemical indices of the subjects

Variables Normal (N = 84) Obesity (N = 62)" Hyperglycemia (N =33)?  OB+HG (N = 54)
Age (yp 401 + 8.10° 456 + 9.30° 625 *+ 834 590 * 11.4°
BMI 225 + 090° 268 + 151° 228 + 1.87F 27.1 + 228°
WHR 084+ 0.04° 090+ 003° 0.89 + 0.06° 091 = 0.05°
SBP (mmHg) 1175 +13.4° 1340 +13.0° 1358 +155° 1280 +12.4°
DBP (mmHg) 73.7 +10.6° 839 + 8.59° 841 +118° 785 *+ 9.88%
Glucose (mg/dL) 812 +10.6° 83.6 +11.9° 199.1 +965° 190.2 +51.1°
Cholesterol (mg/dL) 1720 +27.6° 2134 +31.3° 1655 + 40.9° 170.8 +14.9°

Values are mean + SD

BMI: Body Mass Index = weight (kg) /height (m?). WHR: Waist Hip Ratio

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure

Values with different superscripts within the row are significantly different at p < .05.

" complex symptoms of insulin resistance syndrome with obesity

2 complex symptoms of insulin resistance syndrome with hyperglycemia
¥ complex symptoms of insulin resistance syndrome with obesity and hyperglycemia



Table 2. Comparison of dietary habif in the subjects
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Variables Normal (N = 84) Obesity (N = 62) Hyperglycemia (N = 33) OB+HG (N =54)

Mixed grain

< once/week 47 (58.3) 31 (50.0) 10 (30.3) 20 (37.0)*

2 - 3 times/week 16 (19.0) 14 (22.6) 6(18.2) 14 (25.9)

Everyday 19 (22.6) 17 (27.4) 17 (61.5) 20 (37.0)
Green vegetables

< 2 times/week 24 (28.6) 20 (32.3) 7 (21.9) 11 (20.4)

3 — Atimes/week 31 (36.9) 23 (37.1) 14 (43.8) 24 (44.4)

Everyday 29 (34.5) 19 (30.6) 11 (34.9) 19 (35.2)
Fruits

< 2 times/week 30 (35.7) 22 (35.5) 10 (30.3) 13 (24.1)

3 -4 times/week 27 (32.1) 19 (30.6) 8 (24.2) 18 (33.3)

Everyday 27 (32.1) 21 (33.9) 15 (45.5) 23 (42.6)
Bean products

< 2 times/week 38 (45.2) 31 (50.0) 7212 6 (11.1)*

3 — 4times/week 32 (38.1) 17 (27.4) 12 (36.4) 29 (83.7)

Everyday 14 (16.7) 14 (22.6) 14 (42.4) 19 (35.2)
Fishes

< once/week 35 (417 35 (56.5) 26 (78.8) 39 (72

2 - 3 times/week 44 (52 4) 23 (37.1) 7212 14 (25.9)

= 4 times/week 5060 4 (65 - 1(1.9)
Sea weeds

< once/week 40 (47.6) 27 (43.5) 8 (24.2) 18 (33.3)*

2 - 3 times/week 35 (41.7) 24 (38.7) 12 (36.4) 29 (63.7)

= 4 times/week 9 (10.7) 11 (7.7 13 (39.4) 7 13.00
Meat

Enjoy everyday 5 (60 7013 5(156.2) 9167

1 - 2/wk or small amount/day 66 (78.6) 48 (77.4) 21 (63.6) 35 (64.8)

Dislike, rare eating 13 (15.5) 7 (1.3) 7(21.2) 10 (18.5)
Organ meat

Enjoy everyday 2(24 2(32) 1(30* 1(19*

1 -2 /wk or small amount/day 27 (32.1) 23 (37.1) - 7 (13.0)

Dislike, rare eating 55 (65.5) 37 (89.7) 32 (97.0) 46 (85.2)
Dairy products

Rare 37 (44.0) 23 (37.1) 12 (36.4) 19 (35.2)

2 - 3 times/week 24 (28.6) 23 (37.1) 7(1.2) 16 (29.6)

Everyday 23 (27.4) 16 (25.8) 14 (42.2) 19 (35.2)
Eggos

2 4 times/week 6(7.1) 7 (1.3 1 (30 2037

2 — 3 times/week 25 (29.8) 14 (22.6) 9 (27.3) 12 (22.2)

< 1-2times/week 53 (63.1) 41 (66.1) 23 (69.7) 40 (74.1)
fFried food

> 4 fimes/week 4(48) 2(32 - -

2 ~ 3 times/week 9 (10.7) 13 (21.0) 5(15.2) 11 (20.4)

< 1-2times/week 71 (84.5) 47 (75.8) 28 (84.4) 43 (79.6)
Instant noodle

> 4 fimes/week 6(C7.1) 6(97) 1(30 -

2 - 3 times/week 25 (29.8) 19 (30.6) 7@1.2 11 (20.4)

< once/fweek 53 (63.1) 37 (89.7) 25 (75.8) 43 (79.6)
Potatoes

< once/week 56 (66.7) 46 (74.2) 18 (54.5) 34 (63.0)

2 - 3 times/week 23 (27.4) 11 072.7) 12 (36.4) 19 (35.2)

Everyday 560 5080 3(9D 1(1®
Sweets

Everyday 6(7.1) 508D 1(3) -

2 ~ 3 times/week 26 (31.0) 28 (45.2) 2 (6.0 8 (14.8)

< once/week 52 (61.9) 29 (46.8) 30 (90.9) 46 (85.2)
Garlic, onion

< oncefweek 22 (26.2) 23 (37.1) 21 (63.6) 39 (72.2)*

2 - 3times/week 26 (31.00 22 (35.5) 11 (33.3) 11 (20.4)

= 4 times/week 36 (42.9) 17 (27.4) 1(3.0 4( 7.4)
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Table 2. Continued

Variables Normal (N = 84) Obesity (N = 62) Hyperglycemia (N = 33) OB+HG (N =54)
Snacks after dinner
> 4 times/week 17 (20.2) 14 (22.6) 11 (33.3) 15 (27.8)
2 - 3 times/week 28 (33.3) 23 (37.1) 9 (27.3) 10 (18.5)
< once/week 39 (46.4) 25 (40.3) 13 (39.4) 29 (63.7)
Skipping meal
Once/day 10(11.9) 4(65) - 1(19)*
Sometimes 22 (26.2) 23 (37.1) 3(9D 10 (18.5)
Rare 52 (61.9) 35 (56.5) 30 (90.9) 43 (79.6)
Saltiness of food
Salty 21 (25.0) 15 (24.2) 5(15.2) 20 (37.0)**
Medium 49 (58.3) 33 (63.2) 9 (27.3) 20 (37.0)
Mild 14 (16.7) 14 (22.6) 19 (67.6) 14 (25.9)
Frequency of adding table sait
Frequently 7083 7(1.3) 2(61) 3(56
Sometimes 30 (35.7) 14 (22.6) 420 12 (22.2)
Rare 47 (56.0) 41 (66.1) 27 (81.8) 39 (72.2)
Using MSG
Frequently enjoy 12 (14.3) 5(8.1) 6(18.2) 6 (1LY
Sometimes 38 (45.2) 30 (48.9) 16 (48.5) 29 (63.7)
Never 34 (40.5) 27 (43.5) 11 (33.3) 19 (35.2)
Soup
Eat all amounts 52 (61.9) 47 (75.8) 24 (72.7) 45 (83.3) '
Eat half amount 27 (32.1) 10 16.1) 7 (21.2) 9 (16.7)
Rarely eat 5(60 5(81) 2(64) -
Visible fat portion cooked meat
Eat all 41 (48.8) 28 (45.2) 39D 12 (22.2)*
Remove some visible fat 28 (33.1) 24 (38.7) 2(6.0) 10 (18.5)
Remove all visible fat 15 (17.9) 10 (16.1) 28 (84.8) 35 (59.3)
Stress
Frequently 36 (42.9) 24 (38.7) 20 (60.6) 29 (63.7)*
Medium 43 (51.2) 26 (41.9) 9 (27.3) 13 (24.1)
Rare 5 ( 6.0) 12 (19.4) 4(12.1) 12 (22.2)
*: p<0.05, #*: p<0.01, T:p<0.1
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Table 3. Daily nutrient intakes as % Korean RDA in the subjects

Variables Normal (N = 84) Obesity (N = 62) Hyperglycemia (N = 33) OB+HG (N=54)
Energy 735+ 233 775+ 483 66.7 £18.8 683+ 17.3
Protein 88.7 £ 34.8° 85.9 + 354% 73.6 + 26.6° 80.1 = 34.1°
Ca 572+ 31.8° 52,9 + 29.7%® 49.6 + 25.2%° 449 + 25.6°
P 132.1 + 48.0° 125.7 + 46.7° 104.8 + 31.3° 109.3 + 42.4°
Fe 73.7 = 48.8 69.9 = 33.8 67.1 £ 279 64.8 + 33.5
Niacin 963 £ 37.4° 91.5 £ 39.3° 70.0 + 27.8° 81.9 + 35.5°
Vit.A 653 + 48.8° 60.2 + 70.4* 41.8 + 26,3 412 = 35.0°
Vit.B: 870+ 41.6° 76.3 £ 269% 68.8 + 222° 70.5 + 30.5°
Vit.Bz 572+t 264° 51.9 + 21.5® 25+ 1748 245+ 215°
vit.C 156.9 + 132.5 1425 + 971 1209 £ 709 119.6 £ 90.1

Values are mean + SD.
Values with different superscripts within the row are significantly different at p <.05.

Table 4. index of Nutrition Quadlity (INQ) of the subjects

Variables None (N = 84) Obesity (N = 62) Hyperglycemia (N = 33) OB+HG (N = 54)
Protein 1.20 £ 0.27 1.17 + 0.30 1.11 £ 025 1.16 £ 0.34
Fe 1.02 +0.77 0.98 + 0.42 1.03 £ 043 099 +0.74
Ca 0.78 = 0.41 0.73 £ 0.36 0.79 = 0.47 0.66 + 0.33
P 1.81 + 0.44° 1.73 £ 0.45% 1.62 * 0.43° 1.60 + 0.48°
Niacin 1.32 + 0.35° 1.25 + 0.40° 1.06 +0.31° 1.20 = 0.39®°
Vit A 0.88 + 0.53° 0.85 + 0.93° 0.68 + 0.51%° 0.59 = 0.44°
Vit.Bs 117 £ 0.37° 1.08 + 0.42% 1.05 + 0.23® 1.03 + 0.31°
Vit.B. 0.77 + 0.23° 0.72 + 0.29%® 0.65 + 0.22° 0.65 + 0.25°
Vit.C 214+ 164 213+ 1.68 1.84 +1.08 2.60 = 1.80

Values are mean + SD.
Values with different superscripts within the row are significantly different ot p <.05.

Table 5. Total number of food intakes and food composition group score in the subjects

Variables Normal (N = 84) Obesity (N = 62) Hyperglycemia (N = 33) OB + HG (N = 54)
Total number of food intakes 148 =+ 4.49° 13.9 =+ 4.66® 122 +£3.5° 125 +3.12°
FCGS 494 £ 214° 469 + 1.89® 391 +£202° 4,07 £ 200

Values are mean + SD., FCGS: Food composition group score
Values with different superscripts within the row are significantly different at p <.05.
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