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Comparative Study of Energy Intakes, Blood Pressure,
and Serum Lipids by Body Mass Index in Korean Adults

Mi - Kyeong Choi' - Ye - Sook Jun
Dept. of Human Nutrition & Food Science, Chungwoon University

ABSTRACT

The purpose of this study was to compare the nutrient intakes, blood pressure, and blood lipids in Korean
adults according to BMI. Subjects were recruited and divided into three groups according to BMI, which
included normal group (18.5<BMI<23), overweight group (23<BMI<25), obese. group (25<BMI). The average
age, height, weight, BMI of the subjects were 53.1years, 159.2cm, 54.5kg, 21.4kg/m’> for normal group,
52.3years, 159.4cm, 61.4kg, 24.1kg/m2 for overweight group, 55.9years, 158.7cm, 68.5kg, 27.2kg/m2 for obese
group, respectively. There were not significant differences in energy and food intakes by BMI groups. The
blood pressure, serum cholesterol, serum triglyceride, serum LDL-cholesterol, and Al were significantly
increased and serum HDL-cholesterol decreased with increment of BMI. The age and BMI were significantly
positively correlated with blood pressure and serum lipids except HDL-cholesterol. There was significantly
negative correlation between percentage of protein energy intake and Al. To summarize these results, energy,
nutrient, and food intakes were not significantly correlated with BMI, and blood pressure and blood lipids
increased with increment of BMI. Further systematic study of relation among nutrient intakes including
various life factors, BMI, blood pressure, and blood lipid profile is needed.

Key Words : BMI, Nutrient intakes, Energy intake, Blood pressure, Serum lipids

M = 5 AR

Thowesen

St w4 AREAE AR gle s3] Hgh fHgo l lFZl g AoR %‘7}511 A

A&To] AFSE L Al SFaFel Addhe AL diAFddds JEaAdse) fdade] &
HEe AZE Aoz AAEIL QK1) & FA ]

4o 20064 18 219, MY : 20064 128 20% TARER gol AgE= AdFAe 71ee] st
b

Corresponding author : Mi-Kyeong Choi, Depariment of o - ° ol A1
Human Nutrition and Food Science, Chungwoon University, H]E}:L—E ""ITE]X] }O}E OI‘A]O}' 1 O] ua%
San 29, Namjangri, Hongseong, Chungnam 350-701, Korea 7;“75__(_ Hz‘% ].‘/] Reh OEO] i:o]-?é}o] cqa oq:rLoﬂ
Tel : 041)630—3240, Fax : 041)630-3240

E-mail : mkchoi@chungwoon.ac kr /"] %‘%15]%14(1,2)



Journal of the Korean Dietetic Association 13(1):30-37, 2007 | 31

ABRART] PAS WA Aste] A A A7 H R

PAE, & B5 uAEE sofsjol s olg
AN AHEe Sl HFsht Akt = T
a7} wol £t oz IRIH ANEAES
Z45he el AN, SERE, 3 gAY 7R B4 Aol LS A7l &
FUS N AER FE AL QU0). $Ed AY ye 2 AAREE FE AEE 5 24
oy e éﬂf | st AdA7t SeE BAT Aol FOR 204 ol AHT 4 W

HEYuET 8 FEYAHEY o AR AR 346'82 ThAFOE Bho] 2004 7
A ok sy um) Jet oleh 2 AA WK ANETE AE 9T e &
BAan 22 A7AS BLOE B A0A M AN A5 A - AN, Koad o}

T R S e U S
vAgeickn AFEe] 1 712K s 2Ee] o8 AR ANINEE  AEsje] A4
ARLE T QTkS). (18.5~22.9) 1059, THZTH23.0~24.9) 90%, w|ghst
Mgk ofuR|e] oluHel AEepAlel WSk (5 o) 119%We] & 34We B ATtz I
syl TR Thed, TAEE, BASNAEE & Adeiglth ol59 YU Aue] Hul Yk
So ARWANTE ZAAG, dboz oy o] 29T 6, IAFT] 4B} 507, H|ukzo]
A HF Be QSN vigto] e Ao 9T eHoR ARLARE S Aolvt ¢

2 dHA QAL B A6 oA Blek
oA WA= AAEE el Aot ¢
odld vt IE gof oA HIVE SR o AugEAN
ot AEEAe] JYALS} WG BAS 2

Ao tist AEsk 228 UE 4 ¢l Aotk ANH AR 2AF AY o} sAREE HHe)
=8 SolUnts AEAA WHOR MUATA w19 FoF ok, WA, AMAN TS x
27 Z7bstn AR SRl A WEZE W] 4T mE S4o] FRel To g 77}

EE 2AE o AEARY SR BEE AR AAb

2 s

*;9, r‘j

A7 A w46 SR8k 9

A FESIL Qe ASE HIEEAL SIThE). o] et 2ARE ZEIP] Yool ujz] EH|gE 1Y
o AlgllA Hgt F AEIES oat & T RS AAER] ZARRAAE AHE Sale]
HRog Ao RRER] ¢R2 HAHTA b % AEsHA 719 4= AESF ohglch AR 4

S~

T Aol web ofuxAdd Aeiet AR FFEAl 2= CAN-Pro 2,034 Y3H2)E ©]
=il

AEAER el Sl 93 % BF A WA galel ofuiy I Pas 4F IS w4l
Ao ARl iyt 9 gty Azeh. Ak

wEb B oA QB e gz )

o,
~
>
e A=)

o dSAEY A=A 71l el B 3, 8o £ U oo} BA

s vt ® BRgt & oA g3 et

o 9 EF A AHE vl A5 o 719 AARHEAE B & FEAH A ek
S U o M HtlE) ABEA R o ok AR 108 ol FAE HI 3 st
o PRk 913t 712ARE AAStaAt st IS ARgste] +27] E o] g &4



FRio) HE

sgen B& 245 Ul A 9T 4
BEE U 5 T 2400l e 2712 sl
th 1 3 AWE 20mL-g F3EL 3,000pmof| A 158
MRSt @3S 9& ¥ F FHAHE F
474, HDL-ZE| 28l Fhds AeehA7|(Fuji

dry-chem auto-5, Fuji Photo Film Co, Japan)E ©}-&3}

of B4y on, LDL-ZYAHE T2 Friedewald
TH(F ZYAHE - HDL-ZHAHE - 474

A /5yl A8t AFEsAHO).

4, ENEN

E A3LE F3) dojd BE Adb= SAS program
o ool Bash BeRAE Folgon, AU
A 427F AFol= ANOVA 2 Duncan’s test=, 2+ H
25 Ajolo]  AEIAE Pearson’s  correlation
coeffcien(t) 2 olof Tt §o5 AAE Baf %7}
skeict.

APFW Y 1Y
1. Qe
AR pd Ht A, AL Al AEEA

N

= Table 13} Zro] AAKEo] ZEzh 53.14|, 159.2¢m,
o

545kg, 2ldkgm’o|giom,  IAFEOl  523A)|

Table 1, General characteristics of the subject group according to BMI
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Vasiables Normal groupl) Overweight group Obese group Total subject
(=105) (0=90) (n=119) (1=314)

Age (y1s) 53.1 + 1547 523 + 139 559 = 11.5 539 + 136
Height (cm) 1592 + 9.1 1594 = 9.7 1587 = 79 159.1 + 8.8
Weight (kgy**+? 545 + 677 614 + 73° 685 £ 69" 61.8 + 9.1
BMI (kg/mr)**+” 204+ 11° 241 £ 06° 272+ 14 244 + 27

" Normal group is 18.5<BMI<23, overweight group is 23 <BMI<25, obese group is 25 <BML

2 Meantstandard deviation,
9 Body mass index.
O w0k 50,001 : significance by F value of one-way ANOVA.

* Means with different superscripts in a row are significantly different from each other at p<0.05 by Duncan's multiple range test.
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Table 2, Daily nutrient intakes of the subject group according to BMI

Variables Nor?;iﬂl 6g§())up” Overv&gi;gg(t) ) group Ob(t:nsil lg;())up TOE?]I: ;111?) ect
Energy (keal) 15717 + 77937 15446 = 5254 15403 + 646.7 15520 £ 6619
Protein (g) 62.8 £ 395 61.0 £ 269 39.7 £ 297 61.1 £ 326
Plant protein (g) 347 + 193 331+ 104 328 + 140 335+ 151
Animal protein (g) 281+ 201 280 £ 235 270 £+ 239 276+ 256
Fat (g) B8+ 271 338 £ 253 29.6 & 247 322+ 257
Plant oil (g) 151+ 129 149 + 117 122+ 98 139 + 115
Animal fat (g) 186 + 211 19.0 £ 20.1 174 + 196 183 + 202
Cholesterol (mg) 1720 £ 1398 189.5 + 163.1 1757 £ 162.8 1784 + 1552
Carbohydrate (g) 2458 + 1184 2467 + 744 241.0 £ 80.2 2442 + 931
% BER” 799 = 403 770 £ 243 717+ 288 782 = 320
Protein energy (%) 158 = 41 157 & 34 153+ 43 156 &£ 4.0
Fat energy (%) 186+ 88 182+ 96 161+ 93 175 £ 93
Carbohydrate energy (%) 636 + 121 655 + 115 654 £ 132 648 + 123
" Normal group is 18.5 <BMI<23, overweight group is 23 <BMI<25, obese group is 25 <BMI.
 MeantStandard deviation.
9 Estimated energy requirements.
Tabie 3. Distribution of energy intake as percent of estimated energy requirements in the subject group %
N(%
% EER"<75 75<% EER<125 125<% EER Significance
Notmal group” (n=105) 55(52.4) 42(40.0) 8(7.6) X'=3.1420
Overweight group (n=90) 40(44.4) 45(50.0) 5(5.6) (df=4)
Obese group (n=119) 56(47.1) 58(48.7) 5(4.2) N§?
Total 151(48.1) 145(46.2) 18(5.7)
U Estimated energy requirements.
% Normal group is 18.5 <BMI<23, overweight group is 23 <BMI<25, obese group is 25 <BML
9 Not significant.
Table 4. Food intakes from each food group of the subject group according to BMI
(g/day)
Food groups Nor?;ill g,;())up” Ovem&i;gg(t))group Ob&sjl 1g;())up Tozil:;lllgect
Cereals 2670 + 17657 2594 + 100.2 2579 + 101.2 2623 + 130.7
Potatoes and starches 370 £+ 778 33.0 £+ 66.6 336 £ 79.1 346 £ 750
Sogars and sweeteners 71+ 107 78 £+ 119 53+ 5.6 66 £ 96
Pulses 399 + 575 33.7 £ 490 355+ 492 365 £ 520
Nuts and seeds 22+ 56 19+ 6.1 32 £ 115 25+ 85
Vegetabies 3194 = 2227 2783 £ 170.5 2499 + 160.3 2813 + 1879
Fungi and mushrooms 30+ 93 20+ 86 27+ 80 26 £ 86
Fruits 1132 £ 3033 1714 + 3923 1202 £ 2278 1325 £ 3074
Meats 63.6 £ 131.8 540 £ 749 563 + 84.6 58.1 £ 100.4
Eggs 104 + 194 121 £ 217 78 £ 178 99 + 195
Fishies and shellfishes 571 £ 862 64.8 £ 979 61.8 = 815 6.1 + 87.8
Seaweeds 37+ 88 42+ 117 4.0 £ 101 40+ 102
Milks 588 £ 1156 82.8 £ 1530 473 &£ 1033 613 £ 123.8
Oil and fats 52+ 6.1 6.0 = 82 52+ 67 54+ 70
Beverages 1186 + 2026 1217 £ 2210 1649 + 4852 1370 £ 3417
Seasonings 29.1 + 281 263 £ 172 244 £ 199 265 £ 224
Total intake 11352 + 6027 1161.0 £ 604.1 1080.0 = 662.3 1121.7 £ 6253

" Normal group is 18.5 <BMI<23, overweight group is 23 <BMI<25, obese group is 25 <BMI.
? Mean£Standard deviation.
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Table 5, Blood pressure and lipid profiles in serum of the subject group according to BMI

Variables Norr(rliazl1 gg())upl) Over\xgli;gg(t))group Ob(erfjl %giup Tota;llzgllﬂgect
SBP (mmHg)”#++¥ 119.6 + 20077 1251 £ 173° 1312 + 187 1255 + 193
DBP (mmHg)"** 716 + 114° 751 + 10.8° 762 + 112 743 + 113
Total cholesterol (mg/dL)*** 1711 + 343 1887 + 34.8° 189.7 £ 36.6° 1832 + 362
Triglyceride (mg/dL)* 1293 + 575" 148.6 = 90.6° 157.7 + 836° 145.5 + 789
HDL-cholesterof (mg/dLy* 437 +£102° 453 £ 12.2° 416 + 93° 434 + 106
LDL-cholesterol (mg/dL)y*** 101.6 + 30.5° 113.7 £ 262° 1166 + 32.8° 1107 + 308
AP 31+ 10° 33+ 09° 36+ 0.8 34+ 09

" Normal group is 18.5 <BMI<23, overwcight group is 23 <BMI<25, obese group is 25 <BML

2 Mean£Standard deviation.
% Systolic blood pressure.
¥ Diastolic blood pressure.

3 Atberogenic index : (total cholesterol — HDL-chloesterol) / HDL-cholesterol

9« p<0.05, #* p<0.01, *** p<0.001 : significance by F value of one-way ANOVA.
” Means with different superscripts in a row are significantly different from each other at p<0.05 by Duncan's multiple range test.
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Table 6. Correlation among age, BMI, energy intake, blood pressure and serum lipids of the subjects

35

(N=314)
Variables SBP? Bp? o Trgyeerite L LD AP
Age 0.3255%++* 0.1008 0.1339* 0.0666 -0.0105 0.1268* 0.1441%
BMI” 0.2712%** 0.1927%%* 0.2072%** 0.1517%* -0.1277* 0.2096%** 0.3157%*
Energy intake -0.0868 -0.0414 -0.0070 0.0893 -0.0878 -0.0158 0.0073
% BER” -0.0151 -0.0400 0.0264 0.0120 0.0067 0.0226 -0.0063
% protein energy 0.0098 0.0358 -0.0236 0.0068 0.0626 -0.0527 -0.1252*%
% fat energy -0.0850 -0.0220 -0.0053 0.0536 0.0222 -0.0413 -0.0633
% carbohydrate encrgy 0.0250 -0.0129 -0.0175 -0.0466 -0.0638 0.0252 0.0994
Food intake -0.0925 -0.0317 0.0742 0.0347 0.0218 0.0619 0.0065
" Body mass index.
? Fstimaied energy requirements.
¥ Systolic blood pressure.
* Diastolic blood pressure.
¥ Atherogenic index = (total cholesterol — HDL-cholesterol) / HDL-cholesterol
* p<0.05, ** p<0.01, *** p<0.001 : significance by Pearson's correlation test.
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