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The “fetal programming” theory proposes that differences in maternal diet and nultrition
affect growth and development during pregnancy and early childhood, which in turn profoundly
influences adult health. The consequences of LBW probably continue throughout life. The risk
of disease such as hypertension, coronary heart disease, stroke and noninsulin dependent
diabetes (together called “syndrome X"), are associated with size, wasting and stunting at
birth.

Evidence now exists to suggest that infant outcomes can be improved by improving
maternal nutnition status. The most recent five year randomized controlled trial from the Gambia
has reported that a high energy, antenatal dietary supplement (balanced protein /energy
supplement) can increase maternal weight gain, reduced LBW by 35 %, and significantly

reduced stillbirth and neonatal deaths by 55 % and 40 % respectively.

Keywords : Low birthweight, Fetal origins of adult disease.

Reprint request : Khunpradit S. Division of Obstetrics and Gynaecology, Lamphun Hospital,
Lamphun 51000, Thailand.
Received for publication : April 5, 2004.

|

CLTERT AT

1. alimsutaanudiusees Low birthweight uaslsaFefiluaunnn
J 1
2. walvinT B anAae Nutrition interventions 68 low birthweight

* nuugR-uTene Twenunad e Smdnd



310 q5n AuUIzAYY

a ¥ w v
MSNRTNNAUINUNURE
‘o’ o - } 74 [ -’l‘a‘l o o
wamiinnasnusniia ludetivdndnAryres
- - -l ol d‘al
nnasiula uaznsidinsenseInin N1l
wwminieendn 2,500 nF A8mannragisansii Ustunnd
n19dmn 1 10 AU e (Infant) Tudszimanias
o -l -l - } o -ll
wandedinainlsa wretlyninisinimeduiiies
wranuamlinuInAaaANasnd 2,500 nfu (Low
birthweight, LBW)""
TudsemAnaavmun Ussununigianam
17 Srupufinaanluusaztiiuwiniaandt 2,500 nfu
warluduounisnnaniinseatdnlscauilywinig
unwiawasFtleyeyn (Cognitive) sxunnlszam aalil
Y o aal amn Y e . o
ndviudnhtlssiRniraaemiindasndn 2,500 niN
Uszautiywinsmeanaudaduassantigwiszuuiiala
uazvaaniden ANAUTaTREI uaziMU anfFey
Wautunisnfirsanuantinuanngn 2,500 nin ¥

ﬂmuwaamsnwimﬁm'fmﬁ'nﬁ"aﬂ
ynsnusnidatminties (eandi 2,500 nik)
fifoyuaninidutlog ua:n'ﬁmw'zgamnnﬁﬁm%fau.a:
'lwi’ﬂmmLmszmﬁnwuﬂrymﬁmﬁnrf‘i"mdﬁLnru'vfua:
Fade nasnusnidatnudnidesiinauduiudiy
QiU Wamnisandn fianudesgesianiadia
tyyisa@evizadaauananmalszinnnmshilszme
aaaama Ustannirianilaeesnisaieeanisni
argannzdeauanvianands arunsotlaanuls
mnﬁmmm?nmmﬁmﬁ’mﬁnﬁﬂﬂ (LBW) 1#5unis
wilaluilaqriy ﬁua’nj'\uﬁ'uam'i'uﬁn'?ﬁm%ummn
msnusnifiatuiinties ﬁmﬂma"mﬁﬁ:tﬁmﬁmm
lndeiolufodlug Wy Aoudulalings waau

coronary heart disease Uay stroke""™®

al
uanm iy LBW
s 9 .. J
1. aasn9idutlee uwaznIsANELANAY
n11n LBW Hanuduiusiuninidutleuas

Chula Med J

dl A. -z oy e °I -l y dl -
nsmnefiNau QRANTUAY HAnu@eeiasfisdomn
nadutae viaseudrfunisinm lulraneunadu
desanntiyuiaude Uszunod 2-4 wisnndman
Neaanuviinung

-l J ' -

finnnudessietligguilasuan wianisenng
Andar@aundulussuuniaiunialagouany (ALRI)

1] d. l” L - 1} 1}
gendmisnfiraamimtinung 2 win uwamilu 3 Wi
lunsnifivamindasndn 2,000 nin®
n: %’ o L3 . o -t

n1enfirsamiwiintdesnda 2,500 nfu #
toyuinindutlauaznisang anilyuinisiade
n3nfTiamein 2,000 — 2,499 nfanizAsan UAN

H : o |4 -I :

Beaazaianielu 28 Suusnuaspaaniinay 4 du
Wit WawFaumguiunisniihinwin 2,500 -2,999
nFu uay 1y 10 Wi WewFauiuuiusamin 3,000-
3,499 nfu luumdanisninnaluduaniusneesdin
finannsn LBW fauar 67 Tudulatiidafeuas 40
Tugaufesay 35 muaau nemreiesndt 1 Tued
3%, (Infant mortality) Suilissunannilowy LBW
FRsmaRInddnten Aefauar 47 luusmda uas
Yauas 19 ludulailida wosn LBW ldAaluscas
NNN91 28 U ( post-neonatal peroid) NEINSATAE
.7‘;@\1(1)

nraaganilyninien1sindeBaundu
Tuszuumadunelagauany (ALRI) 1Hinan LBW wWu
Ussnnni¥euay 69 1aan1ane ludwdy uazlszann
mrrrmilten e ntymiteauan wisnae

a X . - .

asindel@sunaulurzsuuniauiunialagdouany
(ALR)) Tuilapanma gunratlasiulaninidgywmasn
wrniiminmindes losunsudla®

NN LBW Milnnnzuniu (stunted) wisaneau
W (wasted) NHARENNINADNITARIUINT LB UIAR

- o o« ! - Y  a

nisnAunFuiilaniameninndmisninenuia Nna
sansiidinsen uar WalurnasluduiAnnisniney
Wi arunsafaziadyidulsn uminiAuvasaaanls

- - « ¥ - ' - X e
Turnsinamniiniazuniu daminlignunsaminauly



Vol. 48 No. 5
May 2004

aufand © menAdiwmindessuidasnainang
IUGR (IUGR-LBW) filen1aifimn1az hypoglycemia,
birth asphyxia #tfeyun hieades Uesuan ndwraen
Lififeu®

finsAnmlursuinedlawiusneesdin nin
fnenwhs fleniai§utlasnnnndt uamsiinaeni
unFu ﬁfﬂma‘?‘;%mwm'lwﬁwﬁ uazazdenalinoiy
mm?nmmtﬁnﬁf-\m?rutﬁu‘im Tudu amninuay
nsiNNIaIrsuLfiduiu nasAnmdaunas u
dsunAunibamsasanlusenan qq‘?‘iﬁﬂuﬂ (hungry
season) ¥5auad 2 1Aau U hungry season Huanting
NINABNITNIUIENITANETIRIANNNENAIRNY 15 T
msasanly hungry season RAnNAsuiluy 4 wia #
AzpnusEingny 15-451 uay fianad@sadlu 10 win
ﬁq:mm:ud’nmq 35-45 T memaiiauduiug
ﬁ’um?ﬁﬂL‘%ﬂu‘?ﬂ'lutﬁnﬁmﬂﬁmq:vﬁmmn'}i"lu
prnfATinasen RN TELILATIANAL®

2. Haudnegeniasiianazunu
ﬁwﬁnmmusmﬁmﬂuﬁqéﬁmﬁﬁﬁﬁmmm?
uanauIagUilunaisann inszauiaglinees
n1sn IUGR ldarunsaadgdulamindudndlu
sEnINdaiin
0 ludszmaiads Wy terauna Au dwide
Unfianiu NaUtud Aident quiinnsniaes LBW ax
nnaneyinauinishudnneuwdadew uaslull
sialtl @ aan 12 meAnmAiideyedaatunndula
Tun1emaares IUGR (Lizauila preterm) ugma 1w
11 nmsairyduiareain i Tusznine 2 Turnaes
i wdsan 2 T imnesyduimfsadnlien uay
M0 IUGR fhafinnazuniu lusswindedin Sy
uazdeglug®
Tuszudnaeng 17-19 T sevidendeiinn
AN IUGR-LBW fimugatianndt 1evdendaiin
1A MMIng 5 uRms usstimindeands 5

manuwsnifiminminies : yasasulumsnglsaigesoluiagivg 311

laniu iﬂgaﬁﬁmmné’wm‘hﬁu Walusznads
WaiuviadssimaRmuuda® LBW fuasieaun
$1ne doudzenay ANLIRLTY LASNNIRRIUNTEY
antloyoyr nrsRTgidulaatrafndaiiaudAty
ﬂﬂﬁqéqﬁq:ﬁ’]mﬂma‘?:ndwqnau"ﬂ-nm LBW

(intergeneration cycle 189 LBW)™

3. uaansnbiRsaMINRNTEULSEAN

narn LBW  flanadatfoyuiimuinig
unwies dn1sAnsntia A1 1Q Tudsemaaniganidn
wninil AA. 1959-1965 wudn ©

AaAETeY 1Q TRIMINTIAREMIIIIN 737-
2000 NN w1y 94

FaAETed IQ TBIMINTiRRRAMTIN 2000-
2500 nFN iy 101

AaAtTed 1Q 18 Infinaaniuin 2500-
3000 nfu L 103

finsAneaudofifes IUGR Aewan
nraasaRileycyr (Cognitive) uazngangsy lu 6 1
umnaeedin apllfdnizansousiiunnies ludin
n§u IUGR Aodulu 1-2 Tusn nazunwiesiiiia
%u'lunziu'?;ﬁmwtﬁmqwﬁu MINFAANNIN ) vTe
IUGR AiRmaulusazBuusnyaniifnssf®

4. ARAUUTILTY UAEANAINITOIUNITINU

nsAns U Guatemala longitudinal study
wuihmedendsiatgrznn 15 TR anan IUGR
finuuieusenacatreihioddyneadn Wedeu
fumevdendefienguszinn 15 3 Rlainaanmm
dwiinetinies 2,500 nii Tasamizetietainga
lumsdvfindeinlanwtasinindandaietie (Hand
grip dynamometer) amad 2-3 Alanfu MdsTianag
iasnanniinduitied ¥l (Free fat mass) #
Yeundn® Sufuuariudluaifdulnumann LBW az
wiousetion fnen iasannrenasresrugnang



312 489 AudIzAug

Tunsinau uay qryidsanuanansalunisuds 1
aainigydemalfnniwileiudunesafaniy®

A. 1] J as
5. \inAdBsalsalTassluauAn
-l 1 d; e

HaY89 LBW HAnufeilleanasndim wu
ANIRena4leA 1y A NAUTadIng coronary heart
disease, stroke waz NIDDM ® (Fund1 “syndrome
X")®® FanudNNUSAUIRIATBIAIAN A1TUNTY
UWATNNNTHANWRTMEAREA  IUUTSIMARIAINGRIUN
snsnisanganisaaangeluszuinanausueag
Fuflugluwdazay Haonduiusiunisneias
luassri(malnourished in utero)

nqwi] The Fetal Origins of Disease
Hypothesis %38 Barker hypothesis {in91a1n David
JP Barker uasiitausanaueed MRC Environmental
Epidemiology Unit, WiaNu1IneNatl Southampton
Tutl 1980 nguua Barker Uszuanalailsa coronary

. : do o
heart disease (CHD) \uarwmgnisarenddcylu
¥ d‘d o d‘al Y '3 ) ]
forafifianpusifiaou@eien Wu nay Ligu
117 # cholesterol Tuidans Aaliuaaaliiifiudravg
1a3lsm CHD Aesiinismraagaunal® Argmsransed
David Barker WiN¥1INeat Southampton, Hseina
fanqy Ifiufinaansisadasrzudranisnusniiin
v
vwinties wazglRn190i184 cardiovascular disease
Mnatuluasuazudgaianantauiinalulszna
o - ° ] dl. u‘/ d‘
fenqy  AmsAnwiduauninnda 30 Fesialan #
wanalimsudmasnusnifimiwindesNasanasy
Awua figieinisal Tsarnsulalingeganiingai
'ol ar ‘(8) - %‘ “_ -l 1
wminmUnd® msnusniimiwminties figida
naN NAMNENRUSTL glucose intolerance, Non
insulin — dependent diabetes luseaepiann"2®

The Fetal Origins of Disease Hypothesis
wansliiudmasnfintazy inauinislugdaanani
- - - - e = -
angRrensiaTeyduinluarsd Ininuddsuudadly
TAsea¥ 118959018 uay metabolism NMulasuuilas

Chula Med J

danaWiRuenwlosalsn coronary heart disease (CHD)
WA non-insulin dependent diabetes mellitus (NIDDM)
dasivdng il iaduidlufiatydulmnan LBW
Uszauaadeasiannudulafings obstructive lung
disease, cholesterol qﬁu'lmﬁm Az renal damage
oty menfiasoydnindn Hun sy Euinans
finsulasuuadludadousesienie waznmswao
wlaalu metabolic uaz cardiovascutar Rdaiauauus
damrulaauudas waznnlfufaemimisendin
Tunmasyinauinag uaznwitﬂ‘a‘ﬂuuﬂmﬁﬁaﬁﬂgjuﬁq
anen atuayuliAatsadesiludiug adultchronic
disease)"”
m':::v!‘[nmmma‘mmzﬁmﬂﬁﬁﬂuuﬂm
BHNONITUTENMUANTIUFNNNY (Programme  the
body) daiyatuilaqiiinlilg “Fetal origins hypothesis®

wgmal¥insudn hypertension, hyperlipidemia, non-

<

insulin — dependent diabetes mellitus (NIDDM)
araaziadulunaitaiu flu syndrome X" ﬁfugn
nuuaanaazinsuinisluased asAlsznauees
syndrome X "‘rli\nflua:Qﬁ'm'}riﬂu coronary heart disease
uaz stroke’® nnazyinsuinislulasunausniale
nrfian19z symmetrical IUGR w3antazuniu
fan1aiim hemorrhagic stroke nrazyinaunasluy
nssnandainlfnisniianine asymmetrical IUGR
wantaznan Rlanaide CHD inAa@eee
insulin resistance Manfisal&nilaniaifin CHD uaz
thrombolic stroke™ Tulsziauiumau unnndnfaeas
20 yaafgeilamnainmngn LBW fitlywn glucose
tolerance AanUnA WeuBeudeuiy Yauas 10 989
flvegilanarnmisniiawinannnda 4,000 nFu®

- g ¥4
twmsnusniiadmindasiiaauguussnn
<l % [y
nanszaaslasunisunla
) 2 1 3 ) -
nsnatinaties 17 duan Asealuwsasd i
wmin Yesndn 2,500 nFN (LBW) vitedssunufenay



Vol. 48 No. 5

nsnusnifimimindes : ymIssulumanglymseioluieding 313
May 2004

16 9aamsnieunaineenlullszmaindaimun 6 % dulaflids uasuniadewindu 8 %, 4 % e
Uszannubetas 80 10MnAREATEANL IUGR (Ba Wil 8 %, 3 % uav ansruigusraTuAY windu
lundieid@e (Insanazlu South-central Asia, 6 %, 2 %
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Incidence LBW Incidence IUGR-LBW
(%) Expected No. (%) Expected No.
<2,500g (thousand) <2,500 g,37 weeks (thousand)
Africa n/a n/a n/a n/a
Eastern n/a n/a n/a n/a
Middle 211 853 14.9 597
Northern n/a n/a n/a n/a
Southern n/a n/a n/a n/a
Western 17.2 1,451 1.4 962
Asia 18.0 13,774 12.3 9,344
Eastern 58 1,250 1.9 409
South-central 28.3 10,917 209 8,062
South-East 10.3 1,190 5.6 647
Western 8.3 417 4.5 226
Oceania 15.0 29.2 9.8 19
Melanesia 154 29 9.9 19
Micronesia n/a n/a n/a n/a
Polynesia 4.0 0.2 0.2 0.03
All developing countries 16.4 17,436 11.0 11,677

al
Y31 ACC/SCN (2001) What Works? A Review of the Efficacy and Effectiveness of Nutrition Interventions.
Geneva: ACC/SCN in collaboration with the Asian Development Bank
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People’'s Republic of China,
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India, Pune 1990 28.2 248
Indonesia, Bogor area 1983 10.5 8.0
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Nepal, urban 1990 22.3 18.2
Sri Lanka, rural 1990 18.4 15.8
Thailand, rural and urban 1979-1980 9.6 6.9
Viet Nam, Hanoi + 1 rural district 1982-1984 5.2 4.2

al
ian: ACC/SCN (2001) WhatWorks? A Review of the Efficacy and Effectiveness of Nutrition Interventions.
Geneva: ACC/SCN in collaboration with the Asian Development Bank
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unnmassansHamaun il Low bithweight
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teyun LBW lusnusiiniwannsianda anauaau 1as
nseRNIMINNATANaURIATI uasRNTuTL
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Cochrane Review #399uTBIMNINAUNLNELGS
anmisAns lwdszmAunads ganainlinsniadey
Wuln wasiiniranaseednisaneasnisniuassd
(stillbirth) WAL AANITANLTBINITNUAIAREA (neonatal
deaths) atiNTE&IATYNINATA msAnsifEaiy
balanced protein/energy supplement unNIN 14
nsAnElEAATsiuda® naaannisAne a9
Cochrane Wu1 balanced protein /energy supplement
iy intervention TRAMREYT N Swinmasnusn
Aaan©*"® balanced supplement AeaRlimaeny
fnanTusiiu < 25 % (lifiFuatlsfiudiuautes
FArdiaAnald)® fnsemsd namsAne 14
TIE9TU N1FANBINLIAN fiAn iU un RNy
werlsze st InaN AT RN daniwinmagn
wsniimlddntdes wAtiad AN Nans daunadin
Fusaspamenanamn duseuaveesdses Lifihled Aty
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a1n 7 n1sAnelu Bogota, Colombia; East
Java,Ilndonesia; Harlem, New York City,USA; india;
Taipei,China;Thailand; uaz Wales,U.K. #in17anas
299 13N IUGR 2giafini (Borderline significant)
AnnsAnEasatatangRn1zal 184 IUGR adl
32 % fnniusurasiinaneen 21 nfudlan
LATANITMTNASN 32 NN AN 3 lu 4 Msfinn
WUINHNNTANATDN stillbirth WAL neonatal death®

uﬁngﬂuﬁuamﬁq UNLMEIBIDMNT AINAIT
A UL randomized controlled trial (RCT) Tudsewna
uniudle Tuszezan 5 1 Tuvda 1,460 Au Meni
ASEA 2,047 A Tumjiiuauumanua 28 und gud
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WANAMITRIALARY uar Fadldndeannly
NIV NIUINHATNTTN wud'mrﬁqmd'\ﬁﬁﬁwﬁ’n 53
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dninnnan 136 niw anglRn1snired LBW adiasay
39 1usaunesAsHindy 3.1 Radwas lifluade
AYNENT YTRBYATT 1Y) @ﬁlﬁ'ﬁﬂﬂ (Hungry season)
luszwinaliguisuieganan Snindfedusesiuiin
nsnadWidd AN eata 201 nfu (anngn) i
JALMNTRIATHERAEY 3.9 DARINAT NARBAINNET
ysndfindy 0.41 IURNATaE WITEA A TUN19a DA
angliAnnl LBW avferas 42 *" qannisAnmn
mmawﬁamu@;a’tuﬁwﬁqﬂﬁﬁdw@ﬁiﬂmﬂﬂlu‘%umm
Yminansnn andmsmnsnusniatwintatas an
NIANEIRININluATes (stillbirth) $a8as 55 amnis
ANEITAINITNUAIAARA (neonatal deaths) 19 $atny
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489 NTAENIINUINILILA (perinatal death) $aeay 49
mﬁ‘m‘m‘ﬂ’a\mﬁ?ﬂ‘luizﬂzuiﬂ(early neonatal death)
fasaz 40 uilifnasie postneonatal mortality™
AINNITRARINHANITAN 128U TTINA
wnude Wwoan 10 ivedseifiu guaaw uaz nnag
TnguN1INIINTAASEATENINNNIIANAUTIINUIEY
dl - A’
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dayasanatuansliiiudniiminnismunia Jus
T - .
Aenianiuludaln Teadusayunnu) Fetal Origins
of Disease NafL8DN Fetal programming @7atin
4 N1TuNWTaILeaTTULNRANAY (impaired immune
dlel g o v [} dl 4!’
system) 2@anenidtiuindesatinaning  elaay
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Nutrition Interventions Aailsz el (Nonbene-
ficial Nutrition Interventions)
ifudngufiuanstanlsslon lunisflazlsy
amstingeudeRensasidan amnsinnutLsiu
lussiuge T 3 nasdne IFuetmnsfiingeanm
sz sisocalorically” Tusuau 2 nmeaesi
gnaniiunislwiiies Birmingham, danqy Tufude
153 Au uaz G 130 Ay deanaieide lunsdnu

Review: . . Dalanced protein/energy supplementation in pregnancy

Comparison: 81 Balanced prowein/ene-gy suppl ion in preg

Oufcone: ) A

Sty s T reatment Contol Petc Odds Ratio 95% Cl Weiant % Peto OddsRatic 95% C|
Blackwell 1973 8/94 10788 ———I : a6 0.54 [0.19. 1.50]
Caesay 1897 112 /1010 17671037 »n 614 0.81[0.48,0.79]
Elwood 1881 25 /591 27/%82 : 123 0.88[0.50, 1.53]
Girija 1984 0710 - 5710 e 1.0 0.08 0‘01.0.57§
Mora 19/8 1204 147102 —_—— [-RJ 0.74]0.82,1.1]
Rush 1980 30 7203 437204 ——t 1.3 0.00 [0.40, 1.08]

Totl @EY 2I) 188 /2117 278/2122 - 100.0  0.641[0.53,0.78]

Tezt kr hotcrogencity ohi sguan=5.54 456 £~0.3122
Tow frawall pfart 7z.4 45 p=0 00

U
EAR 7

< .
3‘1]"0 1. Review : Balanced protein /energy supplement in pregnancy

#iun : Kramer MS. Balanced protein/energy supplementation in pregnancy (Cochrane Review).
In: The Cochrane Library, Issue 1, 2002. Oxford: Update Software
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- Non-Nutritional Interventions During Pregnancy

RINNITINUNIU  non-nutritional interventions
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samsdRm i Ae n"ﬁuqmququ'?;'lu?:udﬁq
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Tnefinnnfisdn 112 nF®
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suspected (IGF)

wnsmsed uaznrsdunm
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fun: Gulmezoglu MA, de Onis M, Villa J. Effectveness of interventions to treat impaired fetal growth,
Obsstetrical and Gynecological survey,1997;52(2):139-49
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(undernourished pregnant) LA :ﬂﬂ’ﬂﬂmmﬁﬁwﬁn
wat

The fetal origins hypothesis WanQ LW
Q‘lmuﬁimmmnm?mwnnaﬂﬂﬁwﬁnﬁﬂand'] 2,500
nfu Uszautlgyvinisaiaainilyun cardiovascular
disease , hypertension, DM (Type 2 diabetes), stroke
WAL coronary heart disease.

Hanwsuiluatiradasaulunisilaaiuiloym
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flazilunnsanlusuian rasnsunazinmunnisres
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generation cycle 91849 LBW) a3

{ - Higher mortality rate
i - Impaired mental develop ment
i - Increased risk of adult chronic disease
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A ——
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Heolik & care

Adoles cent
Stunted

cap acity
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322 48

LBW uilyniidndy uasfimiaaany
AUNT0aENNNN anArTnasldFuTlaay udluegneaia

'
o 1 e L4

49 iy wassiasliFunisaiuayuetinmarnyndie

21984

1. Pojda J, Kelley L, eds. United Nations Administrative
Committee on Coordination. Sub-Committee
on Nutrition. Low birthweight: report of a
meeting in Dhaka, Bangladesh; on 14 -17
June, 1999, ACC/SCN Nutrition Policy Paper #
18, ACC/SCN in collaboration with ICDDR,B.
Geneva :2000.

2. Fall CHD. OQur future in our hands: fetal origins of
adult disease. Proceedings of the 6™ Annual
Congress of the Perinatal Society of Australia
and New Zealand & the 12" Congress of the
Federation of the Asia and Oceania Perinatal
Societies Christchurch, New Zealand, 2002;
41

3. Fall CHD. Low birthweight. Proceedings of the 6"
Annual Congress of the Perinatal Society of
Australia and New Zealand & the 12"
Congress of the Federation of the Asia and
Oceania Perinatal Societies Christchurch, New
Zealand, 2002: 67

4, Barker DJ. Fetal origins of coronary heart disease.
BMJ 1995 Jul 15; 311(6998): 171 - 4

5. Barker DJ. Intrauterine programming of coronary
heart disease and stroke. Acta Paediatr
Supp! 1997 Nov; 423 : 178 - 82

6. Allen LH, Gillespie SR. ACC/SCN. What Works? A

Review of the Efficacy and Effectiveness of

CRIEEAY

Chula Med J

Nutrition Interventions. Nutrition Policy Paper
no. 19, ACC/SCN: Geneva in collaboration
with the Asian Development Bank, Manila.
2001

7. Barker DJ. Mothers, Babies and Disease in the Life.
Edinburgh, Churchill Livingstone; 1998

8. ACC/SCN. Fourth report on the world nutrition
situation. Geneva: ACC/SCN in collaboration
with the International Food Policy Research
Institute, 2000

9. Kramer MS. Balanced protein/energy supple-
mentation in pregnancy. Cochrane Database
Syst Rev 2002;(2): CD000032. Update in:
Cochrane Database Syst Rev 2003;(4):
CD000032

10. Fall CHD. Nutrition in pregnancy. Proceedings of
the 6" Annual Congress of the Perinatal Society
of Australia and New Zealand & the 12"
Congress of the Federation of the Asia and
Ocenia Perinatal Societies Christchurch, New
Zealand, 2002: 55

11. Ceesay SM, Prentice AM, Cole TJ, Foord F, Weaver
LT, Poskitt EM, Whitehead RG. Effects on
birth weight and perinatal mortality of matemal
dietary supplements in rural Gambia: 5 year
randomized controlied trial. BMJ 1997 Sep 27,
315(7111): 786 -90

12. de Onis M, Villa J, Gulmezoglu M. Nutritional
interventions to prevent intrauterine growth

evidence from randomized

controlled trials. Eur J Clin Nutr 1998 Jan;52

Suppl 1: S83 - S93

retardation :



a i d e
fianssumsAnwsoLiles dmSuunng

vinugnrsoldfunisfuresatraflunnansduiufianssunisdnssiediadmiuumneg

ngui 3 Ussinnil 23 AEnwdumued) Tnaguinisinmsietisssiunmed eisainsnlvninends
. oo . . ;

AN usTrasAudn1sAnEsalasrecunmdudaunnean (AUN.) AINNITEIULNATNITEN
« - ¥ o W - v ) & o o /. ° -1
manusniimwminides : aaFuaulumsnglsasedtludegdlug Tnunsudoiadnesneil
AiruAadrgnieelaslfuuurefudineuiivAtoin Tasainisomsaadrusuatanldann
http://mww.ccme.or.th

A0 - ATABL
1. Winfilatuanannvnsnusmifiatinties ﬁnmmﬁmﬁqnﬁmﬁmm
n. AnuAulalings
F RS TML )T
A. coronary heart disease WAL stroke
A gnyniie
2. Nutrition interventions ﬁdeuaviﬂm?uﬁ‘lﬂﬁrym low birthweight
n. High protein energy supplement
1. Balanced protein/energy supplement
A. High calcium supplement
3. Zinc supplement
3. Timing of supplementation Adauasievinmenusniia
n. earlier in pregnancy
2. 3" trimester
A. 2™ trimester
8. 2"-3"trimester

ittt bt e et SRR b A SRRk eab ettt sas e s e bbb an st senaebetane

o [ i “ o 8’ & -l " o & [}
Armau dwinmanuiEes ‘menusniiaiminias : aFaaulunmsnglsaFediludeglug’
yainsaliozans TN 48 alufl 5 Wew waumeAn WA, 2547
rinfen1sAnusieiiies 3-23-201-9010/0405-(1007)

30 - WIANSGID OME GIEGt ...t 8RNI .
#mq' ..............................................................................................................................................................................................
1.(n) (1) (M) () 4.(n) (1) () ()
2.(n) (9) (A) () 5.(n) (1) (A) ()

3.(n) (1) (A) ()



4. Non-nutritional interventions igrasianisuflatiomn low birthweight
n. Abdominal decompression for suspected (IGF)
9. ququuvﬁ'
A. NEANTUNAT
3. Rest
5. Naﬁmum'ﬂmﬁmm LBW
n. Increased mortality and morbidity
9. Greater risk of stunting
A. Poor neurological outcomes
A goynde «.
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