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Objectives : The aim of this study was to investigate the ated fatty acids, and polyunsaturated fatty acids were not
relationship between the contributions of macronutrients to different. From the multivariate nutrient density model,
the total energy intakes and Body Mass Indices (BMI, substituting polyunsaturated fatty acid for carbohydrate was
kg/m?) of Korean women. positively associated with BMI in women aged 20 to 49 (8=

Methods : We used dietary records data from 115 healthy 2.31, p<0.01). In women aged 50 and over, substituting
Korean women, ages 20 and over, who completed four 3- animal protein for carbohydrate was positively associated
day dietary records between February 2003 and March with BMI (8=0.549, p=0.04).

2004. For the calculation of nutrients we used a dietary Conclusions : No single macronutrient was associated
assessment program developed by the Korean Nutritional with BMI when all subjects were combined. However, when
Society. Macronutrient intakes were estimated by averaging stratified by age, polyunsaturated fatty acid intake in
individual total daily intakes in four 3-day dietary records. younger women, and animal protein intake in older women,
Subjects were categorized into three Body Mass Index were positively associated with BMI. In the future, we
(BMI) groups: underweight (BMI < 20), normal (20 < BMI < recommend a larger study to confirm these results.

25), and overweight (BMI = 25) group.

Results : The total energy intakes were not different J Prev Med Public Health 2007;40(1):45-50
among the three BMI groups. Similarly, other macronutrient
intakes such as protein, fat, carbohydrate, vegetable Key words : Dietary records, Obesity, Energy intake,
protein, animal protein, saturated fatty acids, monounsatur- Proteins, Fats, Carbohydrates, Fatty acids.

AN
N2 259484 2, SAH B5%, 9% oo 1]HEe] BAYE B ATEA
245 TY Aolgjlo] 45 Agste]  EdBE At E e gu it &
A2 Sl A85E 3, A4 dojue A0E A YT 5] o] F 8] TEBG A7 AL FgAdME
8o A7, 9 AZT) 7 VA MR F28 adle] Aoj@ololu, A Ao|g} njglute] BHEA o] o BF i)
8, 5 e L Aeu A AE 7 olRU F AN 2L B dYast] MR} R4S WH Do) Byt
502 A8 AA BEF AT sk BEE FolulslodsEAt e Bl E 0T ) RN 93, 9A, v
of Bl 53] ojAJQlfel Mg vjgte] 5 Alo|th FE Aol Aels A A A A AFHIL OE Fo w8 BF &
7R Slek [12]. g wlmhe ofu] Qe Thol Sabe Ao Ak e vEY ke w3 9) MRNTAN QPHE
A Sl ukeh o] Py, vEeh yAd  AFOET e HIMEE Fol, vhlA x| Yoy B AHu|go] 1,
F A8 % 22 wadEd dde A AT AgS ol a7 @dke AEE0] Wrks R [10), Y]
Qlojtt[3). ZHRES FA0T vt 67) v W 3R] AREIHF Ao diEt A
BT f37 09l $EFolt 28 ATARIN B YR AABE S A AARY I R AARY 24

&} #do] Qlths B [11,12), 283 A
A5 12006 69 139, 4 20061 102 16 A7 Eers drdez A4

o) A= AR AEAT L A7 (B-Ad-102-2) ] A0 o] Fof B
BAA: N3 (37| 4A AT AT 30047, A3k 031-209-6280, B2 031-299-6209, B-mail: mhshin@skku.ecuw)




46 N9 - &ul S - GAR -

£ oA vjgo] 21 AR AF et
ouiA) u&o] Wtk BavH[13) £4
5o glth. # Tl Women' s Health
Initiative 2H= T2 2| GAHE] Al QAT
EHY AAL- 1A /FHYSE Aol E ]
W7k ol e P A (B4 m&T )
izl uls) 22 kg A& AF0| WolA
o sk Sl (14, 9, oivA] A
ot A¥a AFFo] B|RkEg} dE
Aol it R ATEE Qltk
[4,15-17].

Ao] 913} vz 9] A of Fst
A AFE0) YAEA) FoH AHE B
AolHE E /AR A &5 ik A
AT AFAE v} Ba Ao] AL
ZAohs W ol Afo] 7k %71 s ok
2417t 3] (8,9,13,16,17], 2117129
[10,11], Z12) 3 AoBI EZRAFEH [12,15]
= tjopst ub © & Aloj A s 243}
7] w2 o] WHgo] Ha 45D

A 3ol nhel o] £l et
Aol ge) WAL & Utk 93
Gopae] AT W& ol Aol
L8] Zo] nZAEA vr-e-3 4 %1\7
A Hol e 83 A
Ao 144 19 B0l
S LR PRSI
2] 3 7 %) EAlo|TH[15],
4 943 Aol nlgalgo] o= AE
2 7419 Aol A% e Fold HTake
A 1 HEE Al ool
7 b Eehe ol S 2N E
ol 42 #A3| wiAlsty = ole & A

ojth AAT YUYk A AEE B
A7) g 4 o] @74 it o
2t FEF AATE AAZ & e
BAE Ak Alo] Foka Ao o
&5 7ok b A, B A
TE(E8] Tl A75)0lA o2 e &4
& AHEEHA 4 QL wiREE)

=75 A% AF vgo] FA4 Ustth

FE o o] Zio] A It Ao &t

%

a

AU 93 57} HEUE PAsfel
= X

[

ol

om\

mﬂm

N LN g

L2 re B
e o 0 HJd kA

O
rJ X

|

& 198 % olok 2 2

FRELY B TS SHs EF
P AF G A vlEo] AFFAF
(body mass index, BMIkg/m?)2} #H&d A o]
o]:x] OLO}LH_ﬂx} 3}031;]. 3o 7} 1\10]7
A 43 AA|5to] & 1291 9] Alo]7)
Hlﬁ}oi‘/ﬂ MRS H A Y
£ 1% A% 332

A PPIRE s g
Od:rLEH’“O] peaniiA=R] s
7} Eel 2ol A Z

JHU

X}

] Nlo
m(m

|

kot

et}
o o
o ﬂll

¢

_\t__&.—ﬂ
ggm\ﬂ
izﬁ-i“

[¢)

19, ox.
-~

2,
ol 29‘;
b
=
=
d

ol
-

o2
i
1o,
O of
oL

olo x
ol
ol

o2
5
=X

pe k(0 R oo ok B

o [o St [r F1 E 3R
ol R
jmoﬁ.‘g‘h]

o o o

L
ox
filo
B
X
b=
L
oY
of
o2
B~
Jk o 2 i

3@ 2
2o
jad)

1

o
r&
offt
1o
ol
i)
ot
okl
L
ol
i

re
-4
of
cE

" ;;2
-
=
oz
Rl

N2 o R

—_
oZﬂ,

ot
i
o
o
e
e
o]
N
>
2=t
1o,

-+

x oy I
2&

7] g i) 4R R
AEAI ) dehg e o
Agtelx F7] A7
A7 AL AR F %
ol FolatAltk i A 07 o8 204
o4 44 A= tF LR 393
2003\ 1297 thAAE B A3 F
1949 0] #oya}gl a1 o] F 31t Ao]]
S5 199 5 F 439 FA 2F A
71E319F AR EE 115 Holgith 27
& dzkA 3] zko] 500 kal- 3500 kal & A4
He F5d st 42 A3 Fd
ol g ol A} Bl kY 7l7<1°l GEA B 9
A ATHNLAEE 045 7|E0F
20~494)) 73} 504 vou 2T o7 Bt
.

Lizio?‘:%‘l
N = L
‘nn}i

o?i
-0

¢

_,d
i
o X
. o
b

2, BRI W

L =0
1d 9] Aol7|Zo] Frfe= Al ol R
o] AruidAtEe] AAY AgH AFS
AEsto] A7t A E 715851 A3
Aol A A7 A 2 FA 7 A
ZX 9} frol gl ato] 7k §l3-& ElskglTt
(18] A7k H g 4143 Algg o] g-3to]
A2 4] 4= (body mass index, BMLkg/m?) &
TakSiTh 1 ghell whet vl BMI<20

o] AL AAZ, 20< BMI <25 & A4 25
< BMI & 3HF 708 7550
BMI7}30 0]l ek 19 21 d e

3. MolAIE) XA}

2 AT E Ho 4L Aol]
Mo 24 AR E AL Ao
RANEZAES AR e Aghe
S a7) 8l 192 43ke)e) 24 392
Hol/18A5E #AsTE ZAI F
EREEE FER L R
o AP ) Ho) 2 o] e
L5E Aol Aol 274

S

—

—
(=3

o2

L
=2

e
5]
=
2{_:‘
Hl
b1
IR
oX
M
D)
f
wn

L)
-2

——
> o
o
]
‘Ml
to

ol
’—|L

,d
2

o
o
Y

R of mo o %

|
o
1ol

ol ME 2
>,

i ol
=
Z,
o,
i
+— ru-{c]

N
>
e

3|
ok
>

ol
2

b

o

mlo pot Ok foT N > N
o

2
2]
ol
lo
=
c>O
oZ
H

T (% nutrient

IS
~
i
=

a

E

r
re
=
-
2=

ofl
g

1

DAY
3 ;‘3
rir
dle
N

[e] gl
N
o
rlo
= =
ne
L
L

i)
ft
o
o

MU w Mo 4

;_é]
K4 PEe 247}

~
St
_\g
N

o
o
by
N
o
O

e

4
e uk
Ry oy
H o
ot
o =2
°
o R

-~

du &

o % ofy m
2,
o
itfo
X
(N
ol
=4
™

¢

o (o

= oy
A
ofl @
ul

113
e
L o ol

o B 32 Jr @

=

o M mj o N
o

i o
ofj Tﬂ-‘

T
Q

B2 ot 1S
aQ
ofl ol

M o @e O myy mo uy -

o
2

1o o
ot [‘10
i

>
ot
ot
=
e =
ot
=



BAAG AN G T E A vtz &

Al Tatalith & $7E 49
3 722 & CanPro T2 7
o WH% #h2 o] g8kith

SHA SFFL 119 Aol Fo] &
e Al A do] AEAE F3) A
ALs 4 v 9y Ao 2N
AE e} A o $Hplo]
AASF 195 4 &5 1
7] @ A 13 5 _8), 18

T ul
O -

7—.‘ %54 ﬂa“—*. T %t (metabolic equi-
valent task; MET)3} 770918 &S F
sto] 4 ZRe 2RFE AN T 1
© &%l diste] et 49 & ZE
2] ARFE AESSIT &5 MET g
& Ainsworth 50| AAIS G5 ARE3HA
23],

5. 52N

2 JYasd U8 gL EFEHA
(s.d)8 T3, vaE 2718 v n=
ANOVA test 9} Least Significant Difference
(LSD) "$H]& o] g3t HF Y o) E 4
Ak tpagk 9ok WU T W8 (Multi-
variate Nutrient Density Model) o) w2 3]
i g AA st} Tk oF i7} BMI 9
o X 4S I AAS
(se)F ?0}%\35} ). Thd
Lo 3

2
o
5

ki o
o M

ER

1. Ol 9 HIREE MAAE] LT
L AR D0 EEART Ul
EAES) B A 517 M, 2049

Al 7& 517 (44%), S04 O T2 641

WA —a3] AR 39709 4o 2

Hos EOE-

47

Table 1. Comparison of anthropometric measures and other covariates among Body Mass Index
(BMI:kg/m?) groups in 115 healthy Korean women

BMI<20

20<BMI<25

BMI>25

Total

Age Variable n=10 n=81 n=24 nells P
2049  Height (cm) 164332175 159461407  1585+428"  15992+4.18 002
(=51)  Weight (kg) 5054288 57261451  6567+38% 57461563  <0.001
Body massindex (BMI)  1869+073  2250+129  2615+152 22484221 <0001
Alcohol (g/dy* 030+057 1.96+3.84 2411416 1824365 054
Over50  Height (cm) 16000+3.16 1575545100 156324522  15736+505 039
(=64)  Weight (kg) 48254250 55854487 66111647  5826+741 <0001
Body massindex BMI) ~ 1887+130¢  2248+172»  27.02+178 23531280  <0.001
Alcohol (g/d)* 394+432 0974201 2794599 1674377 011
Toal  Age 47011699 50747460 5630+707  5157+774 0006
(n=115)  Height (cm) 162604317 15847+471°  15687+50 15849+484 001
Weight (kg) 49604284  5653+473 660+585 57901666  <0.001
Body massindex (BMI)  1876+093  2249+135%  2680+173F 2307260 <0001
Alcohol (g/d)*t 1.75+3.15 1454305 2.69+5.50 1744370 035
Energy expendituret 348942600 452643188  5337+3807 46061329 031

* There is a significant difference in means between the groups with different alphabetical tagging. We used least significant

difference method for multiple comparison.
TP-values from ANOVA test

*The average of the absolute alcohol intake(g/day) measured by four 3-day dietary records.
# Total energy expenditure measured by daily activities and exercises (Kcal/day).

Table 2. Daily intake amount of macronutrients by Body Mass Index (BMI:kg/m?) group in 115 healthy

Korean women
. BMI2)  20<BMI5  BMI>25 Total

Nusients n=10 81 =24 s DA
Energy’ keal 18114202 17874202 17904253 17904211 095
Protein glay 7214128 713490  TI4+L133 7174103 072
Fat gday 5132493 4858493  4839+140  488+104 072
Catbohydrate gday 26918+236 270304320 260444366 270031321 099
Vegetable protein gday 350460  3678+50  3675+40 3662449 055
Animal protein gday 381588  3545+72  3730+119 3609485 045
Saturated fatty acid gday 874130 872428 864429  879+28 053
Monomnsaurated fatty acid ~ glday 1026425 977427 988432 084428 087
Polywnsaturaied fatyacid ~ gay 790412 810416 817420  810+17 092

* Total energy intakes include energy from alcohol intake. All nutrients are calculated by the four 3-day dietary records.

TP-values from ANOVA test
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Table 3. Percent of energy intake from each macronutrient (% nutrient density) by age and Body
Mass Index (BMI:kg/m?) group in 115 healthy Korean women

Age Nutrient density* BMI<20 20<BMI<25 BMI>25 Total p-value?
n=6 n=39 n=6 n=51
20~49 Carbohydrate (%) 5834122 590433 57.00£52 587335 043
Protein (%) 1650+12 1601+13 1631+16 16.10+23 0.64
Fat (%) 2516122 2495+33 2660139 2517433 052
n=4 n=42 n=18 n=64
Over 50 Carbohydrate (%) 5940+4.8 6023+3.7 60.37+58 6021+44 093
Protein (%) 14.86+127 1591+12 1635+17 1597+14 0.13
Fat (%) 2573£36 2386132 2329447 2381437 049
n=10 n=81 n=24 n=115
Total Carbohydrate (%) 5877+£33 596636 595558 59.56+4.1 081
Protein (%) 1584+14 1596+12 1634+16 1603+13 043
Fat (%) 2539+27 2438433 2412147 2441£35 0.63
* Percent of energy intake from each macronutrient.
t p-value from ANOVA test

Table 4. Regression coefficients and p-values for Body Mass Index (BMI:kg/m?) by substituting 1% of
energy from a certain macronutrient for the same percentage of energy from carbohydrates

among 115 Korean women
) Aged 20~49 (n=51) Aged over 50 (n=64) Total (n=115)
Nutrients

B+ SE  pvaue BESE  pvalue B SE  pvalue
A model with total fat and total protein'
Energy (kcal) 0.001+0002 047 000120002 046 0001+0001 047
Total fat (%) 014440105 018 0.115+0112 031 0008+£0075 092
Total protein (%)’ 0015£0262 095 05900276 004 0300+0184 011
A model with specific fatty acids and proteins*
Energy (kcal) 000210001 019 000050002 082 00010001 031
Saturated fatty acid (%)* 0813+£0517 012 01080764 (089 0323+0462 049
Monounsaturated fatty acid (%) 0821+0608 018 01611005 087 -0320+0566 057
Polyunsaturated fatty acid (%)’ 231040686 <001 -0498+0781 053 035120507 049
Vegetable protein (%)’ 0259+0465 058 040510556 047 0433+0368 024
Animal protein (%) 02200249 038 054910266 04 02640191 017

* Percent energy intake from the macronutrient.

The model included age, total energy expenditure, total calorie intake, % energy from total fat and % energy from total

protein.

*The model included age, total energy expenditure, total calorie intake, % energy from saturated fatty acid, % energy from
monounsaturated fatty acid, % energy from polyunsaturated fatty acid, % energy from vegetable protein, and % energy from

animal protein.

§ Regression coefficients can be interpreted as the amount of increase in BMI by substituting 1% of energy from a certain
macronutrient for the same percentage of energy from carbohydrates.
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