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infants in the first 1 year of life.

were similar between groups.

Growth Patterns of Breast Fed and Formula Fed Infants
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Purpose : The purpose of this study is to compare the growth pattern of breast fed and formula fed

Methods : Anthropometric data(weight, length, head circumference) of at birth, 1, 3, 6, 9 and 12
months were collected by chart review and characteristics of subjects were collected by question-
naires. Among 358 infants, breast fed infants were 161(84 males, 77 females) and formula fed infants
were 90(42 males, 48 females). Neither group was given solid foods before 4 months. The weight
for age, length for age and head circumference for age were calculated. Breast fed infants were sep-
arated into 2 groups(breast fed for 4-11 months and breast fed for more than 12 months).

Results : Characteristics of infants and mothers were similar in both groups except for maternal
age. Mean weight of breast fed group was lower than that of formula fed group at 12 months of
age(male : P=0.004, female : P=0.004). However, mean weight of 12 months breast fed group was
below formula fed groups weight at 9 and 12 months(P<0.05). Mean length and head circumference

Conclusion : The growth indices of breast fed and formula fed infants are similar at birth, but
weight curves of two groups differ in the first 1 year. (Korean ] Pediatr 2005;48:1055-1060)

Key Words : Breast feeding, Formula feeding, Growth

& o] WA Nk AR AN APE 2AES ot
7] E REFRE @ 2oksh TEA B Lol AoloA A

A 2005\ 49 214, 591:2005 4€ 219
AJAA2L: AEZ, A7 5 Aot
Correspondence : Soo Jin Jung, M.D.

Tel : 051)630-0501 Fax : 051)634-3349

E-mail : JSJ0113@netian.com

el ol7h dee W FUG Y = mHgFHole] AT
Ao, 6-8714 Alolo] TEFEX BT Holx|7] Alztsle] 12701
A ALHom e Agets Aoltf. sxut mgsfolo

Aol oolr] AlgE, BEE qF IY T e o

=
G v FRHD, Webd, BisfobEe

kol BE WEARG =¥ A Agelgy AEAT T A=
A% FHL AP ol Bk ALY BRFHE
Asllok & Zoltt.

ol ARES Bl fobdPus WEY 2ohEd tyom
SR Bl B AR 2AE AT F AT A 12097
o FNES ENE RRRolt Bifole 4% Aug

- 1055 -



g

79 9 59 1 BAFRot BRFfote 4% AW

1270l A] 48704 Abele] Aols F EFAXAIC 1, 3, 6, 9, 1271
4 A8 A7 AF AF, Tl dF V=] e LholES
o @ sk AolEe BT AEA 375004 425 Alol
o EAsIx, EATLS 2500-5000 golon, 558 Apgar

score”’t 7 ©]/Follt}.

0] =

2
£ 2o
)
i
Jo
3
Jo
A

E
b
o

odo i o AE e

B
o
M
s o o Jo o

o P WP T

o4 ow
ﬁ\'; LT
R
:En = e
v 52 o
» %
Jo
z,
o
2ol
©
o,
rir
B
o
af
filo
ro
&

R
M
3R

—

Table 1. Characteristics of Subjects

Characteristic Breast-Fed Formula-Fed P

(n=161) (n=90) value

Birth weight(g)” 3,328+£356.44 3,276+345.05
Infant sex(% male) 84(52.2) 42(46.7)
Birth order(%) 8}1(2)

1st 107(66.5) 56(62.2)

2nd 44(27.3) 30(33.3)

3rd 10( 6.2) 3033 031

4th 0 1( 1.1)
Delivery(% vaginal) 111(68.9) 59(65.6) 0.28
Maternal age(yr)" 29.2+3.32 30.4+4.61 0.02
Maternal height(cm)® 161.8£5.12 160.8t456  0.14
Paternal height(cm)’ 174+4.82  173.7+507 85132
Prepregnancy body Wt.(kg)* 53.9+7.14 52.615.66 051
Prepregnancy BMI(kg/m®)’  20.6+2.53 204237 060
Pregnancy weight gain(kg)” 13.7+4.78 14.1+554
Maternal education(%)

college 104646 55611 063

high school 56(34.8) 35(38.9)

less than high school 1€ 0.6) 0

‘Mean*SD
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Table 2. Weight(kg) of Breast Fed and Formula Fed Infants in the First Year of Life

Age Male Female
(months) Breast fed(n=84) Formula fed(n=42) P value Breast fed(n=77) Formula fed(n=48) P value
0 3.43+0.36 3.29%0.40 0.04 3.26+0.33 3.26£0.30 0.88
1 4.60+0.56 4.3710.56 0.04 4.32+0.46 4.33%0.44 0.93
3 7.03+0.73 6.66+0.54 0.005 6.34+0.64 6.46+0.62 0.34
6 8.78+0.97 8.44+0.75 0.04 7.95+0.94 8.16%1.04 0.24
9 9.37+1.04 9.63+0.82 0.16 8.92+1.02 9.27+£1.07 0.07
12 9.98+1.07 10.53%£0.83 0.004 9.61+1.20 10.67+1.24 0.004
“Mean+SD
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Table 3. Length(cm) of Breast Fed and Formula Fed Infants in the First Year of Life

Age Male Female
(months) Breast fed(n=84) Formula fed(n=42) P value Breast fed(n=77) Formula fed(n=48) P value
0 50.05*£1.63 49.40+1.83 0.04 49.05£1.30 49.26+1.48 0.42
1 55.59%2.09 54.46+2.20 0.006 54.30£1.86 54.75+11.79 0.18
3 62.741+1.93 62.29+1.93 0.21 61.22+2.11 61.32+1.59 0.78
6 69.22+2.16 68.831+2.05 0.34 67.1812.10 67.951+1.85 0.04
9 7341+2.27 72.881+1.96 0.20 71.8411.89 72.28+2.18 0.24
12 77.28+2.38 76.58+1.98 0.10 75.70+2.20 76.17+£2.86 0.31
‘Mean+SD
Table 4. Head Circumference(cm) of Breast Fed and Formula Fed Infants in the First Year of Life
Age Male Female
(months) Breast fed(n=84) Formula fed(n=42) P value Breast fed(n=77) Formula fed(n=48) P value
0 34.34+1.22 33.88+1.21 0.04 33.89£1.02 33.93+0.95 0.85
1 37.37+1.20 36.98+1.03 0.07 36.69+0.94 36.641+0.94 0.80
3 40.860.98 40.59+0.86 0.14 39.82+0.97 40.36 3.01 0.14
6 43.82+1.07 43.77+£1.07 0.81 42.73£1.03 42.87%11.02 0.45
9 4537+£1.22 45.25+1.14 0.59 44.38+1.03 4453+1.17 0.47
12 46.43*1.14 46.21+1.46 0.36 4547+11.07 4561*£1.28 0.51
Mean*SD
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Fig. 1. Weight for age z scores of male breast fed(12 months,
4-11 months) and formula fed infants.
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Fig. 2. Weight for age z scores of female breast fed(12

months, 4-11 months) and formula fed infants.

F A7 12-2370

Fol7k §l

LRSI

S o
=

Z

D)

e o]

Gl AREA AL o] Fell &=

FATHP>

HolA|

o] &

s

9]

[e]
R

1271€ <]

of w

0.05). <lote]
ARE A

Aol7k gie7h

ks

9]

[e]
T

6NENA = EFia e

ko3
T

9, 12714l =

&
T

(P>0.05) *3

(P=0.03, P=0.002) 4-1108%F 2fFF

ol el 5

171 @A A

Frelgt Aol g

p
L

|

STHP>0.05).

A7} =74

il

H

M oldel BiEE

_t;u‘_
127083 1

ol YA A

o] T Lo o] Al

I

s
4

o 7~ O O 7~ O 5
T (ETras &

171 913 A A AA

7}3]

o]zl 1970 thell

of kel o

Dz

=
= 2

&
T

bl o] AFtellA 37E7AA

e deA 7]

Kol
=]

Iz
s
9

A

Z}3l
2}

7] Al

2 e

Y

<7

7 o AF

p
L

sl

=
=

(A

3l 7

S0} A4}

=

Q2 3}
oM 59

A olum shte] 49 EEAE A AAHOZ AL

B
@

of

ERSEERREE IR

il

AH= 23

e

bt

=]

=40l AL 7] A

Aol oh

NCHS(national center for health statistics)

| Victora

EEEIE

F
A 195090 &

3

WHO(the world health organization)°ll <]

o7 ARgH 7]

S

ol =3t}

o] 1970 dth ¥k WHOS} UNICEF

7O 00
ST E

obgdl

123
~

18]

[e]

of AFeIME WA

FAt

S

JoF wla

1 67§23 NCHS 474 EFXEY o wol F7t

tl, NCHS 7

==

F7

o]l WHO7}

=9)

Agostoni &

i
o

)

it
o

=
K2

=9 A

)= Uro] I

oy Selitetel

I G o] AdAE

ATE
w3ke] Aol

£o] 1970 99.7%= =9ka 1978 42.8%'", 19799 304

Aol 7}k gigieh,

ki3

%)

6-12714 Aeloll

&
T

<

%' 1981 285%™ 19869 46.4%'", 19939 16.9%° = B

5]

LA

B o UNICEFSF WHOZ}F

=
=

I

24

119921 4€2H5-E] o}r]el A 2

3]

sz

e

X

N

=

il

1

o [
3k B

%
(baby friendly hospital initiative) %= Al

- 1058 -



X do F
e
2 o

td

me o

Ho Ho
5
il

3

3o S A

e oy
Mr

iz 2

=
2

32
N
2

of
o
rir
iz

-

N

(<0

-

|

2

w fo S

g e
O
N

—_-

,ﬂ
i —
=

¢

fo 2
9,
o do © g
[HSA P )
[o 1o rlr o
it "
o mi B oze 30 o

rob

N

-

N ool to o

2

o

N

_,d
0 &

30 Ao
ot

[o
ob

i

obge 44 =4
2 shiA 12784
b Bastv] olffAe] ol
AshM olf-A o] Fiiet

A7E NYsHE Aol =%

5

-

¢
Y

o
ol g

N

-

-
N

ol

)
oL
2
o,

A1, 03,6, 9 29

o

. 35879 &0k F BAFfob

Korean ] Pediatr : Al 48 ¥ Al 10 & 20051

16178 ok 847, ele} 77%)019m, 2ok 007 (sl 42
NN 470 elelE o4
LA, F97h A v

al
47 ERFRE 3 o 1271

o] BT Bl Sokth(P<0.05). BT 2133 7' 7

Z B EfRTfotst ERRobd 4% AxEe SAME

AR A A AddzE 7 o] AT FAo] thEA yERd
References

1) Garza C, Frongillo E, Dewey KG. Implications of growth
patterns of breast-fed infants for growth references. Acta
Paediatr (suppl) 1994;402:4-10.

2) Dewey KG. Cross—cultural patterns of growth and nu-

tritional status of breast-fed infants. Am J Clin Nutr 1998;

67:10-7.

Dewey KG, Heinig MJ, Nommsen LA, Peerson JM, Lon-

nerdal B. Growth of breast-fed and formula-fed infants

from O to 18 months :the DARLING study. Pediatrics 1992;

89:1035-41.

Dewey KG, Heinig MJ, Nommsen LA, Lonnerdal B. Ade-

quecy of energy intake among breastfed infants in the

DARLING study : relationships to growth velocity, morbidi-

ty and activity levels. J Pediatr 1991;119:538-47.

Worobey J. Feeding method and motor activity in 3-

month-old human infants. Percept Mot Skills 1998;86:883~

9.

Lee C, Park MS, Chung YM, Joo HJ, Kim KM, Han DG.

Assessment of infantile mental an motor development influ-

enced by breast milk and formula feeding. ] Korean Pedi-

atr Soc 1995;38:289-95.

Victora CG, Morris SS, Barros FC, de Onis M, Yip R. The

NCHS reference and the growth of breast- and bottle-fed

infants. J Nutr 1998;128:1134-1138.

Hediger ML, Overpeck MD, Ruan W], Troendle JF. Early

infant feeding and growth status of US-born infants and

children aged 4-71 mo:analyses from the third National

Health and Nutrition Examination Survey, 1988-1994. Am ]

Clin Nutr 2000;72:159-67.

Agostoni C, Grandi F, Gianni ML, Silano M, Torcoletti M,

Giovannini M, et al. Growth patterns of breast fed and

formula fed infants in the first 12 months of life : an Italian

study. Arch Dis Child 1999;81;395-9.

Oon JJ, Kim ID. Study of weaning mode and nutritional

status in Korean infants. ] Korean Nutr 1970;3:65-80.

Lee HK, Choi JY, Kim CK, Han DK, Hyun W, Lee DK.

Survey on the present status of weaning in Korean chil-

dren. J Korean Pediatr Soc 1978;21:664-71.

3

N

4

=

5

N

6

N

7

-

8

N

9

=

10

=

11

—



18

79 9 59 1 BAFRot BRFfote 4% AW

12) Kim ST. Infant feeding trends in Korea. ] Korean Pediatr
Soc 1979;22:337-48.

13) Pang HK, Kim KH, Park JO, Lee S]. Present status and
problem of weaning. J Korean Pediatr Soc 1987;30:266-74.

14) Yoon YL, Bang MH, Bang HK, Lee GI, Cha HJ, Park JO,
et al. Present status and problem of weaning. ] Korean
Pediatr Soc 1988;31:863-72.

15) Lee SJ, Park JO, Sohn CS, Lee HR, Shin JH, Chung HI, et
al. A survey on the present status of weaning. ] Korean
Pediatr Soc 1994;37:1657-68.

16) Kenny JF, Boesman MI, Michaels RH. Bacterial and viral
coproantibodies in breast-fed infants. Pediatr 1967;39:202-

13.

17) Fomon SJ. Infant nutrition. 2nd ed. Philadelphia W B
Saunders Co, 1974:1-19.

18) Fomon SJ. Recommendation for feeding in normal infants.
Mosby, St Loui, 1993:455-8.

19) Ogra SS, Ogra PL. Immunologic aspect of human colos-
trum and milk. J Pediatr 1978;92:546-9.

20) Onyango AW, Esrey SA, Kramer MS. Continued breast-
feeding and child growth in the second year of life:a pro-
spective cohort study in western Kenya. Lancet 1999;354:
2041-5.

- 1060 -



