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The main objective of this prospective research was to determine the factors|
related to birth weight doubling time. The sample of the study consisted of 335 normal
infants with birth weight between 2,500 and 4,000 g, who attended the well baby clinic at]
Bamrasnaradura Hospital. Infants were followed up until they were gained double their
birth weight. The research was conducted over a period of 8 months, from December 11,
1998 to August 6, 1999.

The result of this study showed that the mean age of birth weight doubling time
was 114 days. Boys doubled their birth weight earlier than girls (p <0.001). Infants whose
birth weight was 2,500 — 2,499 g doubled their birth weight earlier than those with 3,000 —
3,499 and 3,500 -4,000 g and infants whose birth weight was 3,000 — 3,499 g doubled
their birth weight earlier than those with 3,500 -4,000 g (p < 0.001). Infants who had not
been given complementary food revealed shorter birth weight doubling time than infants
who were given complementary food (p < 0.001). There were no significant associations
between breast-feeding, formula-feeding, a combination of breast and formula feeding,

mother’s education and family income (p > 0.05).

Factors affecting birth weight doubling time were sex, birth weight and the time
infants were given complementary food. There should be further study concerning control

variables and clearly compared groups for conclusion factors that are related to birth

weight doubling time.
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msnndnneaasudmuaiiieetgnsss 38— 42 dlani manmavanen
ﬂsnﬁmumi’mﬁﬂuimﬁﬂﬂ:mﬂﬂi1m1sﬂswﬁn@aééaﬂﬂinf‘im‘uﬂﬂszmm 140 a3y (25)
wsnmenozimaiuduseydsyz, aawen wnndmEamendgalizns 1
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(26) dawimiinusmiialaoimdevesmsnine de 3,130 ndu minﬁ'm“lmjﬂzﬁifmﬁ’n
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HINAIUI NN
mA $u Ausde dmvinusiia (n3%)
(W) < 2500 2,500-2,999 3,000-3,999 > 4,000
zIueen 56,176 3,184 8.7 33.9 56.0 1.4
viueenanile 242372 3,137 8.6 34.6 56.1 0.7
nawN 152326 3,076 6.9 46.2 45.6 13
wile 133325 3,111 10.5 35.2 53.4 0.9
18 120,843 3,194 7.8 29.4 61.1 1.7
39 75 WA 764,952 3,130 8.5 36.3 54.1 1.1
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lﬂﬂﬁ'ﬂﬂﬂ’ﬂ 2,500 A3y ﬂ'lmﬁtl‘ll'muﬂll‘iﬂlﬂﬂaluvlﬂ‘ill'Iﬁi’(ﬂ‘ﬁ‘lﬂ‘llﬂ@ﬂ‘liﬂ\iﬂiiﬂ ﬁ’él
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1,400 N3u
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maei 4 SnnunaziesazvesmindmunTasdeyaiiugiuveansa

danls $1U7U (n=283) founz

a1gusen @)

20 - 24 107 37.8
25 - 29 90 31.8
30 - 35 86 304
X =266 % 49
STAUMIANYITAT
dszoudnm 109 38.5
WseuAnYI 131 463
ayilsyan 18 6.4
ﬂ?mutym?ifu‘lﬂ 25 8.8
21N A
lai'ldsham 169 59.7
e luthu 18 6.4
Mauueniu 9 33.9

swldnseunsa (Wmnday)

< 10,000 185 65.4
10,001 - 20,000 75 26.5
2 20,001 23 8.1

X =10,457.60  7,590.70




MosAnge yail Wan15398 / 40

X . ;
1.3 foyaniugruamumsiierms @uaaslumsid 5)

yiiavesun msndiulngerldzvuun  sesaanifluuusisawiuuuwas
o L4 & s ‘:
amilufesnz 509 uaz 452 drumani IdumsRssgdeuunay Hifivsiosas 3.9

9 Py (1 [} % st a = a
nalumsliomeedy  mandiuluwgjez ldSusmsiaSuneudiezlinaiy
o k4 )
vestimrindlu 2 viweniminusmia Aadufesas 66.8 Tuvmsimsndosas 332 ¢
L d 1] [ <~ r o ¥ é 1
delildsvemmsiaSy msnfesaz 87.3 ewlduemmmiudeuniszeiyasy 4 hey dau
H v Ed v 13

msnit IdsuemsSudisngiug 4 ey Tifeedesaz 12.7 ewdgaisuemsiaiy fe
7 Ju uazgega fAle 130 Iy

siammaadn mandwlngidedesas 577 sundagaiuemsiasy

9 b4
siausnuenvINuY sesannesaz 19.6 uaz 9.3 Wudnvanaundas uazihdudu aw
v 9 v
Wy auinaeziuawuadeunsn dwiumsniesas 8.5 uaz 3.7 wiSudedvanay
* A a 4' P

Tiues uozdiuan TasesiSuiiienry 3 -4 ho

maralumsuemaain  wnmdaulugisuliemsinsuunyas Tae'ld
Sudwuzihongnauazeutin fesaz 344 seanezisulilasAndiiegmsnmunzaud

wldvemaay uazuumiediudol hifisawe fesas 29.1 was 154 aWsey

(] ¥
maeil 5 fununaziesazvesmsnsmun Tasdeyaiugudrumsiiemismsn

aaals $1UU (n=283) fowaz
FUAYDIUN
TEUTHY 144 50.9
UNHUITIAVUUNAY 128 452
YWY 1 3.9
naluns e msasy
"Widzu @eimindi 2 6i) 94 332
1%y Aowiminidiu 25 189 66.8
Guerg < 1 feu 48 25.4
2 Aoy 62 32.8
3 1hBu 55 29.1

> 4 1heu 24 12,7
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[] 4
maef 5 @) snuuaziesazvesminsmuniasdoyafiugudumsliens

aauls $7U2U (n=189) fovns
FUADIHITIASY
nAILAIA 109 57.7
dnuanaundae 37 19.6
i 16 9.3
duanau linag 20 8.5
auon 7 3.7

MaHA TUMSITUBIMIIGY

Hfuuzah 18un 9@ ey 65 34.4
2YMIMRWIZAN 55 29.1
uneg1ufe hifssme 29 15.4
guammisie 15 7.9
¥IVTLUY 11 5.8

A
U 9 14 7.4
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2. Heduiifnnuduiutivszaznalumsiiavenimiinidy 2 whvesnhwin
usnIna
2.1 fladadumsn
2.1.1 WA
szoznmlunsiyvenimindly 2 siwenimiinusnifaves
30 fAe 113.7 Fu (3 Weu 24 Su) dge Ae 50 Fu quga Ao 245 u szeznaluns
dinvenimiadiy 2 wiwauf'mﬁﬂusmﬁmmm‘mmﬁmmzn?aﬂ'hmsmwwajaatheﬁﬂ'ﬂ
dAynNana (p < 0.001) Tavszaznanlumsifivwesimnindy 2 wiwmﬁ’mﬁ'ﬂusmﬁﬂ
Tumsamene e 103.9 1 3 Mou 13 Ju) uazmsmmend Ae 1233 Ju (@ oy 3

. o 4
) aaadluaiseh 6

4 e - y P < . @
MINN 6 nﬁtmmuummammzmummmuumsimﬂms:uznaﬂumsmwmu MUn

9
dh 2 mhweshminusmiavesmsnmamneazms niwems

WAl n szezm (3U) t p - value
X + sp

%19 140 103.9 X 338 -4.51 < 0.001

LN 143 1233 & 383

pet 283 113.7 * 373

2.1.2 thwiusnife
mmﬁmfmﬁ’ﬂusmﬁmmmsn fie 3,078.9 nSu aundoimiinusn
nﬁmam13nmﬂ‘mmnaz'msnmvmtﬁmmmhaﬁuathq"hiﬁﬁﬂmﬁ'mummﬁﬁ (p > 0.05) Tnam
m?imiymﬁnusmﬁmaﬂmsmwmw fis 3,091.0 N3 f’hmﬁmfmﬁ'ﬂusmﬁmaemsmm

N Ae 3,067.1 N3N Awanslumsieh 7
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[] [ v [ 4 o -
maaf 7 nSsufisuaduntouazdiudisuuuinas gruvsahminus iINAYssMI NINATE

HAZMIT WAV
WE n vmiiausaiia (M35%) t p - value
X £ sp
¥ 140 3,091.0 X 370.5 0.57 > 0.05
Wiy 143 3,067.1 T 328.8
I 283 3,078.9 * 349.7

szoznmlumsivwenimiinidly 2 siwenimiinusniRalumsn
fhwinusninates @ 2,500 - 3,000 N3N wwidandmenfiimiusaRamn  fe
3,000 — 3,499 AU WAL 3,500 - 4,000 AFU iazmsndshimiinusnifa 3,000 - 3,499 AU
szszna lumsisvenimiindly 2 shweuhwminusniRaszdanimisafitiminusnife
3,500-4,000 N3u eENNsdAYNINADA (p < 0.001) nﬁ"amaaummmndmzm’nadu
finzg1au14 Least Significant Difference (LSD) Hisyfunioddyviniy 0.05 wudh msavh 3
mim‘i"mﬂ’ﬂusmﬁﬂfrs::ﬂmaﬂumsxﬁwmﬁmﬁmi‘]u 2 piweniminusniRauaneiy
Faaaslumsieh 8

4 N ] ' i A oo
mawh 8 nfSeudisudundenazdiubsanuanasgvesssezna lumsiinvenimin

o 9
l‘ﬂ‘u 2 wiwesthminusamasmunaniiminusana

o

WmunusINa n szez1m () F p — value
(n3N) X £ sp

2,500 — 2,999 121 943 * 26.8° 46.97 < 0.001

3,000 — 3,499 127 1225 % 34.6°

3,500 - 4,000 35 1490 + 41.1°

as Qs L] s lé ' Qr U o Qs — e\
a—c fonys himilaudunaasgiuandsiuetihisddyneadd (o <0.05)
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2.2 fldaaena
22.1 sEAUMIAN
sundoszeznmlumsiuvenimingly 2 whwenimiinusnide
Tumsnfinsanfisefumsanunlszondnn, Jsoudnmn, oyilSaan uazﬂ‘s‘mmm‘s’ﬁu"lﬂ

v 1] J -4 Q 4
wudr liuandeiu (> 0.05) daasiuaisied 9

4 | v 2 L
ﬂﬁNﬁ 9 nﬁumﬁtmmmamsazmummmuumsgm*umszﬂmaﬂumsmwmumun

b d
ti‘lu 2 I‘Vl'l‘llﬂ\iﬁ'lﬂﬁﬂuiﬂlﬂﬂﬁ’llﬂlﬂTﬂﬂiZﬂ‘Uﬂ'ﬁﬁﬂ‘H'ﬂ\niﬂ'l

sTAUMIANEN n szaznm (u) F p - value
>_< * sp
szandnm 109 119.1 £ 39.9 2.55 > 0.05
Usoufnm 131 1072 + 342
ayfgan 18 1209 T 44.0
ﬂ?@ﬂgm‘?i‘?’u‘lﬂ 25 1194 + 330

I 4 s

vnnsAnudidnudt sedumsdnyunimifianuduiusiodmin
usniavesmsnedeiiiodAymadd (= 0.020) denageunimuandnsznINnguiias
v . . 5 P @ W oo @ ' ' 3
g1a014 Least Significant Difference (LSD) fiszAutiodwayvhay 0.05 wud1 msnfunsai

< < d-g = y as a ' P <
msAnyszandnymiedSyanaivuilmsnestihmifausaifaunndmsnfinseriins

b 4 [}

Anunisoudnu s wmvinusnitavesmsnnsmlinsanueyYSaen hinandwninmse
A L4 & 3 o 4
fnsaniimafnynlszandnw, dreudnu uazdlSyaneivuld demsd 10
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3 . A 13 A y s o o [
maaf 10 sﬂ?amﬁuummaﬂuazin‘ummmumnsgmmmﬂ‘munusmnmmunmm::wu

asAnINTM
sTAUMSARYY n vminusniRe (3Y) F p - value
X + SD
dszoudnm 109 3107.8 + 364.7° 3.322 0.0203
iisouAny 131 30166 T 343.3°
oyfSgyan 18 3179.7 + 2461
Wygneiduhl 25 3206.4 + 327.3°

@ o T o 'd \J Q ' Qs o s -y
a—b @onus imleusunansginandrsiueistiivdameadd o <0.05)

2.22 ndldnseunt
aundsszeznm lumsivvanimiingy 2 siwenimiusmida
Tumsninninaseundafiilselddesnimieniiy 10,000 VMAABY, 10,001 ~ 20,000
UTARBYU AT NANTMTaINY 20,000 uAdeY wud liuandwdiu (o > 0.05) A9

P
naasluaswh 11

: - ’ P 2 - v
maei 11 mmnmmzmummmummgmmmszuznaﬂumimmmﬁmumi‘lu 2 W

9o
vasthminusainasmunTaesioldaseunsa

sldnseunsa n szezinm () F p - value
(UmaABY) X+ SD
< 10,000 185 113.9 * 381 0.95 >0.05
10,001 — 20,000 75 1105 £ 35.1

2 20,001 23 122.7 + 380
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23 thdsmumslvieims

23.1 ¥HaueIuN
szoznalumsivvesiminidy 2 phwesimiinusaialumsnd
"lﬁ'%’umsn?i’mgﬁ'wumui, NS AUUNAEN tezuuway WU liuanaenu (p > 0.05)

. 4
aaaasluasid 12

H v v 2 Y oW
MmN 12 !ﬂ?&mﬁﬂummammzmummmuuM‘igw‘umsznznm‘lumsmmmmmun

¥
ﬁ'J‘u 2 mwsathminusainas wuna Ay Ul

nqu n szozna (3) F p - value
X £ sp
U 144 110.7 £ 38.5 2.30 > 0.05
WUTIWAVUNNAY 128 1184 * 367
UUATY 1 99.5 £ 20.2

23.2 nailumsisiemsasy
szuzrmﬂumsuﬁmmtfmﬁ'mﬂu 2 siwenimrinusnasun
aunalums Iemsiady wuh szeznalumsivweaimingy 2 shwesimsinusn
sﬁﬂ‘lumsnﬁﬁe"l;i"lﬁ'%’ummsm?mzﬁqm'wnsnﬁ"lﬁ'%’nammﬂ?uuﬁmﬂ'uﬁﬁ'ﬂﬁ'lﬁ'mma
A8% (p<0.001) AIAI5NA 13

d' = 2 -J (] 4 45 ¥ L%
MINNn 13 uﬂ?ﬂumﬂnmmatma:mummmummgmmmszuznaﬂumsmwmﬁmuﬂ

b 4
ﬁJu 2 I‘V'l’l‘lli')‘ﬂj'mﬁ'ﬂlliﬂlﬂﬂﬁ'l!mﬂﬂ’lllﬂ‘l?"lﬁ;‘l.lﬂ'm'lilﬂ%\l

IMISIATY n soznm (W) t p - value
X * sb
Tu'l45u 94 89.1 + 232 -10.21 < 0.001

1850 189 1259 + 37.0
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4% o ] P a y ar ] ¥
dledmsiaunasszezna lumamuvestihmindy 2 whweaih
[ ] v 4
winsafadwunawsighisue ey wud szeznmlumaivvenimindu 2 o
Y e a 12 a 4 v e v e o o
venimiinusninalumsnnGusisiasuieganiuliauananuedeliiodwgms
a0a  (p < 0.001) lenAnRUAIIMUANANIININNGUAGzEIAald  Least Significant
. P @ as Voas ' a : as
Difference (LSD) fiszatniodiAg whny 0.05 wud szecnalumsifvvenihminty 2
' J W a 42 a A ' 42 o
siwesthminusamalumsafiGuemisFuiiesiy 4 WeuszdnimsniFuemsasy
A ) A4 o a - A ' & A o A
Wee1gHesnIMIBNAL 1 hew, 2 1Asu waz 3 ey dunniiEuemsISuiloeiy
v ¥ 4 v N
3 ifeu  szeznalumafivvenimtindly 2 shweaimitnusnifasesndmisaiisy
) d’ 9 J = v s =] - v [} 1) d'
MM UeB RN IMIBIINY 1 1ADY 1AL 2 IABY uA IWUANUUANMISYRIMSAT
n' o=y & 9 ] U= v s & ar 4'45 ) 4! =)
GFUMITIATUINERIGHBENIMTBIAY 1 ARy AuMIANGNe WMIATINeey 2 1Aey
w P
AT 14

! 4 T, 4 ;o
maei 14 Seufeurusdenazdnndsuuunasgvesszezna lumsifivvesimin

9 v
du 2 wiwsshminusniia SuunawegiGue TSy

21y n szeznm (3u) F p— value

(Pou) X * Sp
da T ldsu 94 89.1 + 232° 33.68 < 0.001
< 1 hey 48 1143 * 31.3°
2 thio 62 1154 + 383°
3 1oy 55 1334 + 31.3°
2 4 thou 24 1593 + 33.9°
a—d fasnus himfeuiunaasgiiuandniuessifoddgmeada (o <0.05)
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2.4 aundgihminitiade iy
24.1 N9
v < :I v 4 a 1 oo & A a :’ as ﬂ 3
sumdsimiinfiudeiusunseislinsuveniminily 2
Y W a v o4 Y o dA '
venhminusnifia A 204 nSy Msnmamnelinundsihminfiivde Tunnnimsame
=y W o o Qs el & 0 3 : L A ﬂ' J ar
nijregniisdAgneada (o < 0.001) FrumdsniminfifiudoTuvesmsnmare fe
o ) I s A
32.1 A5Y UASMSAINANAIN AB 26,8 AFU AWM WA 15
$ \J A M 3 X LY 4 Q’ 1 o Q'l
mand 15 alSsudisusuntotazdaudsuuuinassiuveniminfifiude Tusunseaiad

[ 9 14
msivvenihmindy 2 whvssiminusnifrvesmsamameouas s

7

el n ThwinfiduAu @) t p - value
X X sD

%Y 140 321 * 86 5.85 < 0.001

T 143 268 + 6.7

59 283 204 + 82

2.4.2 Wnshusnifia
c!n:i :' o - 9 = é ¥ s 4 Q’ T ar ]
msnhldminusnfadesszlisuadsihminiiude Tuszuinnd
] b4 A
msnihihminusnifenneduiiiedwayneadd = 0.002) denareuadanas
' ' ' . . . P [ - o
ssninnguiiozglaeold Least Significant Difference (LSD) #iszdutiodiy ity 0.05
1 » d : v & A ' @ o : @ = e »
WUN Aundnhminiivae IuvesmsaRthhminusada 2,500 - 2,999 sy ezaANTY
v 14
msaflihminusnifia 3,000 - 3,499 N5u uaz 3,500 —4.000 N3N uAlNWLAIILARA
\J $ : s A Q' 4 s Ll l& : Q ) Lo ar 3
vosrundnhmiiniiivde Tuszninmsnithimiinusnifia 3,000 - 3499 ndu fumsnitd

Mhminusnna 3,500 - 4,000 N3y anaasluaseh 16
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a a v 4 v 4 Y e dA o & {l
MINN 16 uﬁuumsnmmaauazmummmumm§1waaﬂmuﬂm‘wmmu%unszma U

[ [
2 mvessthinusninasuun lastimiinusnna

mriausama n dwiniii/Su (A3N) F p— value
(ns1) X * sp

2,500 - 2,999 121 313 £ 82° 6.37 0.002

3,000 — 3,499 127 283 + 16

3,500 — 4,000 35 270 + 8.7

o/ Qs v Qo 'd \J Q4 ’ o o Qar oy
a—b Moy himileununansgiuandmefuedelifodhaneada (< 0.05)

2.4.3 sHAYRIUN
AL % =i, € & 2 y 18 '
aunasihminmude JusunseRaimsmvvestimtindy 2 wh
4
o o o 4 ar [) T o [ [)
yostimunusanalumsa I@suuun, uusisfUuNRaY uasuunay wuir il

UANAN (p>0.05) Aduaaslumisied 17

: v d v A LY o~ W " o
msnﬁ 17 nﬂ?ﬂm‘ﬁﬂnmmaauazmummmummgm*umumunmwmmuwnszmﬁ]u

9
2 YNNI IINASWUAMUTIAYDIUL

U n shwrinfiitaSu (n3w) F p - value
X * sp
U 144 303 * 8.8 4.26 >0.05
UV TNV UURAL 128 282 % 74

UNHTY 11 316 * 5.9
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23.2 nalumsiviewnaasy

et wunamegiiGe sy wuh msnfiGuesiasuiien
manuﬂmmmauﬁmunmvimmmmnmanuamwusﬁ'mmmmm (@ < 0001) e
nageURIIANANITNINAGuTincg 1ao1¥ Least Significant Difference (LSD) #iszunis
Ay AU 0.05 WU Aunduihmindiiude Tulumsndde Widemmeduezinah
'msnﬁn?'ummssﬂ?mf;amqﬁ’aanim‘s’mmﬁ'u 1 oY, 2 ApY, 3 1ABY uaZ 4 1heu
'msnﬁn‘éummsm?wﬁamqﬁatm'im?awhﬁ’u 1 iou unz 2 ideu Aundsimindiiy
seusznnndIMsfiGuemsiaSile 3 iWeu uaz 4 eu msnﬁﬁ'ummsm?mﬁamq
3 1hou ﬂ'm?;mfmﬁ'nﬁnﬁmia"iuﬂsmnn'hmsnﬁu?ummsm?usf}amq 4 oy ua liny
AmandvessniiG e MIESillenglesnimienindy 1 Weu  sumisniisu
emsisuiiientg 2 ey Suwanslumsied 18

o P 1y A e 2. U o
MINN 18 lll'%'tmmﬂnmmammzmummmummgmmmﬂmuﬂ‘nmuﬂa’mwmzmtﬂu

J L o o 4 a o
2 mwmﬁmuﬂuimﬁﬂmuuﬂmumqmsummsmsu

21y n shmindiiSy (n3) F p - value
G X * sp

YUY 94 351 £ 7.7 31.52 < 0.001
< 1 i@eu 48 28.7 + 65°
2 ou 62 286  7.9°
3 1Aou 55 248 + 47
2 4 toy 24 212 + a0°

a-d fadnus himeusunaasgiluandetusdihiod AYNNADA (p < 0.05)

nsdnuildanud ewiisestaSuve s alimuduiuguh
winusanavesmInediiisdwamieada (p < 0.001) u‘ia‘nﬁaaummumﬂ'mzn’hamju
#inze Inold Least Significant Difference (LSD) fiszdutiudfy iy 005 wudh msnd
a?ummsm?mﬁ"amq 4 sﬁamzﬁt{mﬁmﬁmﬁﬂmnn’h‘msnﬁﬁ'«"lﬂ‘]ﬁ%’ummsm?w?aﬁ

a o & ’ 4 4 o | A
Suemsmiuiienty 1 Weu iy 2 dou daumsndiGuemmGIieey 3 @en 9¢d
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v @ a [ Ao v w P a4 A q

‘m'ﬂ‘umliﬂ!ﬂﬁmmﬂ’rmﬁﬂ‘llﬂﬂlﬂé’illﬂ1?11?!’(1‘5N‘H?ﬂm‘iumﬂ‘li!ﬁimﬁamq 2 lﬁﬂ‘u Hag
S a o A - ald o a ’ Ao Y M Yo @

‘Vniﬂ‘lﬂﬁﬂﬂ‘lﬂﬁlﬂ‘imllﬂmq 1 19U ilzllﬂTmlﬂm’ﬂlﬂﬂij‘lﬂﬂ?'m‘liﬂﬂm"l&l"lﬁ'ﬂlmﬂﬁ 1]

<
MTHN 19

1 \J 2 U 4 3 L4 =y I3 3
maeil 19 nlSeudisuausdonazdiundsaunasgiuveniminusainasmunaeIgh

eI
91y n shwinusnife (n3) F p - value
(thou) X * sp
#2185 94 2982.5 * 352.6 5.814 <0.001
<1 thou 48 3100.7 % 3285
2 1fou 62 30315 X 291.7
3 iAoy 55 31929 * 3517
> 4 1Aou 24 3273.8 + 3792
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g 9
@ A

5 Y] A @ w Jda A

msAnassliiiagussasd ednuilesentnrwduiustuszeznarlumsiiy

¥ % [ : s -
vouhmiinidy 2 whesniminusaima fe fesedwmisn 18us me dwminusnife
fosednansar Tdua szauns@nm seldaseunss uazilesoduems 18us uy ra

F
Tunisidewmnsasy namsanyninnendsieldseil

1. szaznallumsinvesihmimily 2 whvesthmdhusnina

dundeszeznalumsiuvenimindu 2 piwesimiinusniRavessn Ao
114 fu 3 Meu 24 ) IndiRseduinuaindwdalsi 4 Weu Tasezegszning 50— 245
Su wendimsivenimindy 2 niwmﬁymﬁnusmﬁmﬁamq 50 Fu vzilumsndil
vminusniRadeusheren fie 2,600 NSU dumsafimsivvesimiindly 2 whwesih
nﬁﬂusmﬁmﬁamq 245 Su wwithmueitihminusnifaseuthann de 3,580 U Farh
washminusniavesmsnluntsiinwnil fo 3080 n¥u dwduwmmediiminusnde
3,000 — 3,499 N3y usaz"]é’%’nnmﬁvmgé'fmumnﬂ wud Aundvszeznalunsivveaii
windh 2 vhwenimiausniAa de 119 Sy G 1oy 29 Fu) (@15 20 AN

79AAGDINUNIIANYIUBY Neumann UAZ Alpaugh (42) ﬁﬁﬂnﬂuﬁnﬁ'gmu?m Tu
wsafmRTimiausnRa 2,500 — 4,100 Ny fhmﬁm{mﬁﬂusmﬁmmmin Ao 3350
afu Wi szeznmlumsivweaimsindy 2 piwesimiinusnia fe 119 3u (3
wou 29 Ju) Tavegssnine 46240 Ju MIANYIVES Jung HAZ Czajka-Narins (43) Anw1
lumsgenSousuiy  aquiresudumsnivnuazmsaidimimtnnsniadud
2,500 asuau'hl fhmﬁmfmﬁ'nusmﬁmmmin fie 3,400 nfu Wud szeznm UMY

b4 b4
veathmiiniilu 2 mweniminusnifia fe 141 Ju @ idou 21 Su) Tagagszning 43 -
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3 : ' 2 2 e

407 U uaAe Wemd wanhwminusniia 81vzlinadeszezm lumsiivvanimiin
g Py
dlu 2 siweniminusniia

2. dadanianuduiustuscaznalumsifinveshwmindy 2 whvssihwein
=y
UNA
2.1 iladpduman

2.1.1 9

v 3 ¥ ¥
aaudgiudedl 1 szozna lumaivveniminiu 2 siweniminusaifialumsnmanes

WFINIMIANAN

ammsAne wud samaneiszeznalumsiyvesimiiniu 2 mh
mamf‘mﬁmﬁmﬁm‘s‘qn:i‘lm:imwanajmrhaﬁﬁ'ﬂﬁﬁtgmmﬁﬁ (p < 0.001) szozrIaluns
dvvenimiimiy 2 rviwmﬁ’mﬁ'mﬁmﬁmmmsnmﬂmuuazmmmﬁwﬁje Ao 104 Ju
ez 123 Fu amdwy @519 6) uazdmuds sunasimindiiiuse Suveemsnmar
LNANTIMININA QN TiibdAYNRata ( < 0.001) Aundniminifiude Suves
NHAWAIE AB 32 AT uasmsnmAnd e 27 nswdu (@151ed 15)

AeARABIALINIANYIUBY Neumann UAY Alpaugh (42) AWud1 svoznm
Tumsiwvenimindu 2 rviwmifmﬁ'nuimﬁﬂ‘lumsnma‘mmzﬁaﬂ'hmsmwamja
agaiiod Wameada (p < 0.00) Aundeszezna lunsiuveniminiy 2 nhveuh
wiinusnifRvesmsAMATEaESAMEYdge Ao 111 Ju way 129 Su dausunami
nﬁnﬁnﬁm\'ﬂj"ummmsnmﬁ‘mmzmnnimﬁmwﬁmi‘jmdnﬁﬁ'uﬁﬁiquat‘iﬁs‘ﬁuﬁ’u (p <
0.001) A® 31 AFWAYU uaz 25 AT AWAIRY NMIIANYIVe Jung AL Czajka-Narins
@) wuh szeznalumsiwvenimindy 2 sihwenimsinusaalumsnmeases
rimsamemdsesniisddymedda o < 0.001) supdeszeznmlumsiiinvesimin
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Executive Summary

Factors related to birth weight doubling time.

Introductiom

Undemutrition has been one of the health problem in Thai children since the past
decades. Owing to socioeconomic change, globalization and high technology, Thai life
style, culture and environment were influenced by western countries. Trend of childhood
obesity is now increasing. (1-3) Rapid weight gain in early life is and indicator of obesity
in childhood and adulthood as well. (4-7) It is indicated in various text-books that infant
normally double their birth weight at the age of 4 — 5 months old. (8-14) Birth weight
doubling time is one of the indicators used to predict risk of getting malnutrition. Too
early birth weight doubling time, more risk of having obesity is detected. On the other
hand, if prolonged birth weight doubling time, undernutrition has been found sincz the
first year of life. (4-7)

Factos which are related to infant growth include all of the following : genetic
factor, biological factor and environmental factor. In other hand, parent’s height, mother's
age, nutritional status, education and socioeconomic status play an important role on infant
birth weight and growth. (15,16)

There has been no study on birth weight doubling time in Thai children yet. It is
quite interesting to see when normal infant doubling their birth weight and the associated

factors.

Research question

1. When is birth weight doubling time of Thai infant?

2. What are factors related to birth weight doubling time ?

General objective

To determine birth weight doubling time and its related factors.
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Specific objective
1. To determine birth weight doubling time of normal infants.
2.To identify factors related to birth weight doubling time as the following :-
infant factors : sex and birth weight
maternal factors : education and family income
feeding factors : type of milk and time to give complementary food

3. To study the association between related factors and birth weight doubling.

Conceptual Framework

Infant factors

- Sex

- Birth weight

T

Maternal factors

- Education > Birth weight doubling tive

- Family income

l

Feeding factors
- Type of milk

- Time to give

complementary food
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Materials and methods

A prospective study has beem conducted at well baby clinic, Bamrasnaradura
Hospital during Dec 11, 98 to Aug 6, 99. Normal infants, aged 2 months old, whose
birth weight 2,500 - 4,000 gram (g), 38 —~ 42 weeks of gestation and maternal aged 20 - 35
years were included in the study. Infants with chronic diseases and serious illness were
excluded. Data collection on infant’s age, body weight, type of milk and age when
complementary food were first introduced were recorded.

Infants were enrolled within the first 2 months of life and then followed through
the age of birth weight doubling. Daily weight gain was calculated by linear interpolation
from weight measurement at 2, 4, 6 month or extra visit. Birth weight doubling time was
assumed from a linear daily weight gain. The closest time recorded weights to birth
weight doubling time were identified. Statistical methods included students’s t-test, One-
way ANOVA were performed using SPSS statistical packages with significance level at p
<0.05 for all analyses.

The following operational definitions were used: (1) Infants were considered
breast-feeding if the infant had received human milk until doubled weight or at least 4
mo. (2) Infants were considered formula-feeding if the infant had been breast-feeding only

1 wk. (3) Infants classified as combination-feeding were both breast-feeding and formula-
feeding.

Resulits

There were 335 cases recruited in this study. 48 cases loss follow-up and 4 cases
were seriously ill, so 283 normal infants that participated throughout the study. Mean birth
weight for all infants was 3,078.9 g. Mean birth weight for male and female were 3,091.0
g and 3,067.1 g. There were no significant difference in birth weight among male and

female. As seen in table 1.
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Table 1 Compare mean and standard deviation of birth weight in male and female

infants.
Sex n Birth weight (g) t p - value
X * sp
Male 140 3,091.0 £ 370.5 0.57 >0.05
Female 143 3,067.1 T 3288
Total 283 3,078.9 £ 349.7

As seen in table 2, male and female infants were 49.5 and 50.5 %. Infants whose
birth weight 2,500 - 2,999 g, 3,000-3,499 g and 3,500 - 4,000 g were 42.7, 44.9 and
124 % respectively. Those who were breast-feeding, formula-feeding and combination-
feeding were 50.9, 45.2 and 3.9 % respectively. Infants who were given complementary
food and infants who were mot given complementary were 66.8 and 33.2. Regarding
educational level 38.5, 46.3, 6.4 and 8.8 of mother completed primary school, secondary
school, high school and university. For family income, 65.4, 26.5 and 8.1 % had an
income < 10,000, 10,001 —20,000 and = 20,001 baht/month.
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Table 2 Age at birth weight doubling time by sex, birth weight, type of milk, time to

give complementary food, mother’s education and family income.

Group n=283 Age at doubling time (days) p — value
% X * sp
Whole group 100 113.7 £ 373 < 0.001
Male 49.5 103.9 + 33.8
Female 50.5 1233 * 383
Birth weight (g)
2,500 - 2,999 4.7 943 1 268 < 0.001
3,000 — 3,499 44.9 1225 + 346
3,500 - 4,000 12.4 149.0 + 41.1

X = 3,078.9 1 3497

Type of milk
Breast-feeding 50.9 110.7 & 385 > 0.05
Formula-feeding 3.9 99.5 + 20.2
Combination-feeding 45.2 1184 *+ 36.7

Complementary food
Given 66.8 126.6 + 36.7 < 0.001
Not yet 33.2 88.7 + 23.3

Mother’s Education
Primary school 38.5 119.1 399 > 0.05
Secondary school 46.3 1072 * 342
High school 6.4 1209 £ 4.0
University 8.8 119.4 % 330

Family income (baht/month)
< 10,000 65.4 113.9 * 38.1 > 0.05
10,001 — 20,000 26.5 1105 *+ 35.1

> 20,001 8.1 122.7 X 380
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The mean ages at birth weight doubling time for the various groups is presented
in table 2. For the group as a whole, birth weight doubling was at 114 days. Male infant
doubled their birth weight significantly earlier than female infant (p <0.001), 104 days as
compared to 123 days; The smaller infant at birth doubled their birth weight significantly
carlier than the larger one (p < 0.001). Infants who were not given complementary food
doubled their birth weight significantly earlier than those who were given complementary
food (p <0.001). There were no significant difference in birth weight among type of milk,

mother’s education and family income (p> 0.05).

Daily weight gain

As shown in table 3 that daily weight gain in male infants were greater than
female and those who had less birth weight 2,500 —2,999 g (p < 0.001, p = 0.002). Infants
wha were not given complementary food gain more weight than infants who given

complementary food . However there were no significant difference in type of milk (p >
0.05).

Table 3 Estimated for daily weight gain increments up to birth weight doubling time.

Group n Daily weight gain (g) p - value
X + SD
Whole group 283 294 + 82 < 0.001
Boys 140 321 * 86
Girls 143 26.8 T 6.7
Birth weight (g)
2,500 - 2,999 121 313 * 82 0.002
3,000 — 3,499 127 283 £ 76
3,500 — 4,000 35 27.0 X 87




&,
Tudfiningids unInooian M. (HITUGUANAAS) / 85

Table 3 (continue) Estimated for daily weight gain increments up to birth weight doubling

time.
Group n Daily weight gain (g) p — value
x t sp
Type of milk
Breast-fed 144 303 * 88 > 0.05
Formula-fed 11 31.6 + 5.9
Combination 128 282+ 74
Complementary food
Given 187 257 X 62 0.008
Not yet 9 343 + 79

Discussion

Age at birth weight doubling time

The mean age of birth weight doubling time was 114 days (3 months 24 days)
range from 50 - 245 days. Infants whose birth weight doubling time was 50 days, had
birth weight at 2,600 g and infants whose birth weight doubling time was 245 days had
birth weight at 3,580 g. Our results are similar to studies of Neumann and Alpaugh (17)
and Jung and Czajka-Narins (18) where infants doubled their birth weight at approximately

4 months and their were found a significant positive correlation between birth weight and
age at doubling time.

Factors related to birth weight doubling time
Infant factors (sex and birth weight)
Our study, male infants doubled their birth weight significantly earlier than
female as well as those studied by Neumann and Alpaugh (17) and Jung and Czajka-
Narins. (18) Because of physiological factor, male infants were gained in weight greater

than female infants. Sex of the baby also affects its weight and maturity. Male infants
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generally weight 150 g more at birth, have larger heads and faces and a greater
proportion of muscle tissue, whereas female infants tend to have skeletal and nervous
systems. (9)

The smaller infants at birth doubled their birth weight significantly
earlier than the heavier one. Daily weight gain for three groups were difference, infants
who birth weight 2,500 - 2,999 g had greater weight gain than infants whose birth weight
3,000-3,499 g and 3,500 -4,000 g but there were no significantly difference among 3,000
-3,499 g and 3,500 - 4,000 g. Although this study restrict low birth weight infants but
infants whose birth weight 2,500 - 2,999 g were still less. Small infants had rapid weight
gain for catching up growth. Because a child who carried genes for large size cannot
grow to their potential until the postatal period, when the restraint of the uterus was

removed. At that time, there was a period of rapid growth. (15)

Maternal factor (education and family income)

There were no significant difference in birth weight doubling time
regarding mother’s education and family income. Because there were small numbers of
mothers who had high education and high income in our study groups. There was a
significant positive correlation between birth weight and mother’s education (p = 0.020). If

we could recruit more subjects among this group, we might see some difference.

Feeding factors (type of milk and time to give complementary food)

There was no significant difference in birth weight doubling time among
type of feeding. Because of living in urban area, mother was interested in child care, they
usually came to well baby clinic as time - schedule. In addition, nowadays various kind of
formula milk were fortified with nutrient close to breast milk. There would be the reason
of no difference in birth weight doubling time among type of milk. Dewey et al (19) also
reported that growth of infant who breast-fed or formula-fed were not difference.

Infants who were not given complementary food doubled their birth weight
significantly earlier than infants who were given. Because time started complementary food

was correlation with sex and birth weight. Infants who were not given complementary
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food were almost male infants and mean birth weight for male and female infants were
2,986.4 g. Infants who were given complementary food majority girls and mean birth
weight for male and female infants were 3,149.0 g. Maximum age that infants were first
given complementary food was 7 days, the first of complementary food was bananas.
Their was due to the advice of grandmother. As well as those studied by
Sirikulchaynonta C (20) also reported that grandparents play important role in child rearing
during mother’s working hour, Mashed banana is the first co;pplementary food which has
been given to babies very early by the influential effect of the grandmother.

Conclusions

Infants were doubled their birth weight at aged 114 days (3 months 24 days).
Male infants were slightly larger than female infant at birth and their rates of weight gain
were greater, so male infants doubled their birth weight earlier than female infants. The
smaller the infant was at birth the earlier birth weight doubling time would be. Infants
who were not given complementary food doubled their birth weight significantly earlier
than those who were given complementary food. There was no significant association
between birth weight doubling time and type of milk, mother’s education and family
income.

Factors affecting birth weight doubling time were sex, birth weight and the time
infants were given complementary food. There should be further study concerning control

variables and clearly compared groups for conclusion factors that are related to birth

weight doubling time.
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