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1\US'fflJ\Cf 

l;lfeels of n101crnol nu1n11011ol s101us nnd n1n1er1111J d1clllf)' 

supplcmcn1n11on, on 1hc gro\\lh of suclhog infnnts, breast-feeding pnllcms, 

1'1 ol�c1i11 co11cen1rn1ion, rc1un1 of 111cns1ruouon nnd ovula11on ,vere s1udicd in 

1 c,2 111Jrg111,1lly rnalnounshcd 11101l1er- infant poi rs SubJccls ,verc rnndorn1scd 

11110 1wo study groups One group of 83 rnolhcrs rcccl\ied 40g Australum lngh 

pro1c111, h1gh,cncrg) b1scu11s ond served as supplc111cntcd subJects fhe second 

group of 79 11101hcrs thd 1101 receive on)· nu1n11onnl su11plcn1en1 and sc,ved as 

controls l he subJcc1s ,,ere follo1�cd up monthly unlll their second 

mtn,1run1ron A111hropomc1nc mcJsurcmcnls, 111forrru111on on breast feeding • 

p.111c111s and infant's b1CMI n11lk intnkc were 1ccorded nt each visit In ndd11ion

blood s�rnplcs (Smls) were obtained III lc.ul one and a half hours before a breast 

lccd111g episode and 1luriy minulcs oner the coo1 111cnccmcnt of a breast feet.ling 

tfllsodc for prolJclm cs11111auon \hquo1s of the blood sa111ple 1,erc used for 

liJcmuglol1111 and nlbumm CSIIIIIOIIOlts fhc SUbJCClS \�ere \IISlled DI home RI 

lcJ\l 1111cc limes ii ,�eel co collect earl) rnornini; urine sainplcs for 

prc11nn11ed1ol-J-nlpllll glucuromde o.nd cstrone-3-glucurorude detcnninallons 

and 10 ensure compha.ncc \\Ith d1c1.uy supplcn1cnts 

rhcrc ,,ere no s1gmficnnt d11fcrences 111 the frequency of da}llnie and 

mglu 11111c h1cast feeding. nnd 111ca11 duration of breast fcednig episodes in the 
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--

l\\'O groups of n101hers through-out the fol101v up period (P>O 05) A s1m1lar 

grow1h po11en1 was recorded for infants of the two groups of mothers 

Sigmficanl differences \Vere observed in some on1hropo111etric n1easuren1en1s 

between the 1wo groups of mothers, w11hrn six moatlis of commencement of 

supplcmcatauon Body n1ass imle.'< increased from 20.2 to 21 at Ilic end o f  the 

s1�th month in the supplemented sub1cc1s and it 1vas reduced from 20. 5 to 20.2

1n the control subJccts 1 he mcrcase in Body mass indc.'I! of tlie supplcrncntcd 

mother� 1101 ,,as s1g1111icn11t (p>O 05)

rhere 11ns no s1gmlicant d1ffercocc be11veen milk output and daily 

cnerti> e,pcndllurc of both groups lite overall prevalence of breas1-feed1ng 

11n� lush ('18-69' •) in the first 4 months of hfc but it reduced to less than 5�'o 

b)• the i� 1110111h tllosl of the n101hers gave water to 1he1r bnbtes in 11ddiuon to

brea\t mil� None of the 111fo111s \1ns \\Cl nursed or sho11cd preference for the 

lcO breasr Only 2' • of mfaats of the supplen1cnlcd mothers nod 3% of info.oi., 

of rhc control morher\ sho11cd preference for the right breast. 

There 11crc no s1gmfiCAnl d10"ercnccs bel\1ceo the basal and suclJing-

111ducc:d l'rolactm conce111rntion� in lite two groups of rnothcrs studied, thus

showing that \upplc111cntnt1on of the mothers <.het hnd no clfect on the

conccntrnuon of the blood Prolacun le, els 1 he re 11.u no Slgntficant dtffcrcnce
bc111cc11 the duration or lac1aLJonnl amenorrhocn of II I ie ,vo groups of mothers
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iii 

Om! Prolac11n concenlraUon and sucJcJins induced Proloelin concentrations

<lcchncd III pi11aJJcl 10 suckling ac11vily ,vilh lrmc poslpanum 

The rclum of fcnrhly (ovariilrl cyclic acuvr1y) poslpnrtum ,ru 

moni1orc<l by 1hc onsc1 of follrcular dc\'elopmenl nnd ovulauon ,n the first and 

secon<l 1ncns1rua1ion rn the l\\'O youp of mothers The urrnary concenllltioo of 

preg11a11cd1ol-J- alpha glucuromde nnd Esuone-J- glucucooidc was used 10 

de1crmrne the level of ovannn C)Clrc ac11�11y, The result sho1vcd 1bat even when 

mensuua1,on lw occurred, there ncre still I Joi of irregulllflUCS ,n tlic follicul11 

dt:velopme111 and ovufation of the l1c1ating ,vomen 

The rcsulls of !hrs s1ud} ind1ca1e th.lt dietary supplcmen1a1100 of the 

margrn:lll) n1aJ11ounshcd 11101hcr did 001 alfcc1 the gro,�th of lhe infants, breut

fceJrng p.111cms and Lite durallon of loc:tationaJ amenorrb�a of the mo1he,, 
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X 

STEROID NOl\lE CLATUllE 

The slcrotd 1101nenclalurc given belo,v 1s based on the revrsed rules 

for steroid 110111cnclalurc publrslrcd by rtJPAC co1nrnissio11 011 

U1oche1111cal Non1e11clature 111 1969 

The folio\\ ,ng 1s a lrsr of the s1cro1ds used 111 thrs scnpl BotJ1 lrrYJal 

and the corrcspo11d111g syste111allc nruues arc given, ,vl11le 

allure, 1a11011s are 1nd1ca1cd 11 1 brackets 

1-'I ri\ ial �:1111c S)slcn1alic Nao1c

--

I 
Ocstnol (1:3) 1.J,5( I O)-Ocstrn-lnene-3, 16a, 17f3-Lnol

I Ocst1011c (c1) 3 hydroxy-1,3,5( I O)-ocslra-lneue-17-ooe 

Ocsll ad1ol (f.2) 1,3,5( I O}-Oeslra-tiic11e 3, 17f3 dJol 

Progesteru11c (P1) 4-Pregnenc-3,20�1011e

Prcguancdiol (P, diol) 5f3-prcgnane-3a,20a-d,ol 

•
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1. 

INTRODUCTION 

There arc conflicting reports on the role o( maternal nutritional status 10 

lact.otion perfom1nncc, infant gro\\'lh and hcruth of the loclllling mothers. A 

decrease in the growth of infants \\11$ reported \vith c-<clusivcly breast Ced 

infants ,n circumstMces o f  maternal undcmutrition in less dc\clopcd 

countrics.(\Votcrlo\v,Ash11orth and Griffiths 1980) Gopolon (1958) sho1�-cd 

26�. increase 10 volume of bre3.St milk secre1ed by poorly nourished lndion 

\1omcn fol1011ing o 62°� increase 1n doily protein intake. Bossir (1975) 

ob101ncd similar results in \Vcs1cm Nigeria when he used o vegetable-protein 

supplement (30g of soyo flour doily) Edozien, Rohim-lhan Md \Vosl,en ( 1976) 

showed 1.ha1 pro1cin supplementation increased milk production and 1veigl11 

g:un in the baby \Vllhout o change in the protein content of the milk nmong 

some Nigerian women. ll011c1cr o study in lndi:i, in \vhich inodc:quotcly 

nounshcd mothers \1cre fed 11ilh mill biscuits, sho"'-ed o rise in scrum albumin 

(RDJnln.lshmi 1971 ). The odequocy of human nlilk 1 s  not only reflected by 

\Olumc produced or by I.he composillon, but also by assessment of physicol 

gro11Lh, ond good health (JcllilTc nnd JelhlTc 1979). Anthropomctnc 

ttiscssmcnt is o reliable mcons of dctcnn1ning the odcqu:tcy o( nutrition 

llo\1cvcr, difficulucs in mtcll)reting growth Cllrlcs tn rclotion to the 

prevalence, selcciion of reference st1111dnrds thou""t to be th &• c most oppropnote 
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for the particular group, nnd the significance of infections including du11Tboe:1 

mny linut the use of anthropometry. Tius is more common with the b3bies of 

poorly nourished mothers in poor. economically developing countries. 

Consequently, this study was designed in a longitudinal manner 10 monitor the 

growth of inf:inlS of marginally mnlnourished mothers instead of severely 

molnounshed mothers. 

Prolonged locllltional amenorrhea is o common phenomenon in the 

poor, lc.ss developed nnuons of the \\Orld (LUM ond Prenuce, 1983).ln the 

absence of adequate sex education, lnctationnl Amenorrhea provides the only 

n:stnc11on on the number of children most \VOmen 1n these counmes hove 

Consequently, a cfc.ir undcrsl30dinG of the mechanism in,ol\ed in con1r0fling 

:inovulotion during this period is essentiQI in order 10 exploit the phenomenon 

as a na1ur:1I method of contraccp1ion There is. howe, er, a controversial view 

on the role of undemutri1ion The negau,c erTec1 of lll31fflU.1 nwouttiuon on a 

11om1U1's n:produc11ve �p:icity is underscored by the fQct th:u menstrual C)clcs

in non-lacU111ng 11omcn cC3Sed at umes of fnmine anJ in anorexia

ncr\o� (Smith 1947 )In oddi1ion. prolonged po)tp,Utum omc:norrhoc:i wus

conftneJ 11lmO)I e,cfus11cly 10 the poo�t parlS of the \ltOrld (Crup 1111d

Stonch1fl 1971) In nJJition, mcnsuu.,J C)Ck> in non-lAclllUn& \\Omen 11tt

intemlpted dunnG famine and in anon:,10 neno53 (Smnh 1947) Ahhouah

then: b evidence of direct corrc1At1on bet\ltecn .e,crc malnutrition·--� ""nili 4WU IC t),

-
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it hns been difficult 10 demonstnitc o similar reduction in fertility in response 10

mild 10 moderate mnlnutrition. 

Supplementation of die1a,y in14kc of lacuuing mothers may inhibit 

ovulauon (Lunn, Prentice and Austin I 980; Delvoye, Delogne-DcsnoccJ.. and 

Robyn 1976). Ho\1cvcr, the relationship bcrn·een reduction in fertilit). p.111cm 

of infant suckling and maternal nutriliona.J indices is not \VCII defined (JlcM:irt, 

llofvander, Vis and Robyn 1985). Increased inf.int suckling may mJubit 

o\'ul:ilion by incrensing prolactin concentration (Gross Eastmnn, Bo\1'Cn and 

McElduu, 1979). An increased le\'el of prolactin initilltcs o oq;ative feed b:ick 

inhibition of honnones 1n1·oh cd in ovulation through the GnRl I pulse 

generator (l\lcnc11Jy, Tay Md Olwier 1994b). Although the role of prolllcun 1n 

the rcgulauon of ovanwi funcuon 1s \1cll doewnentcd, the C.'l(l!Ct mcch;umm by 

,�hich prolncun aflccts the durauon of postp:utwn amcnorrba is 001 J..nO\\'D

(�lcnc1II.>- 199-l(a), Lunn 199-1). SuclJing induced prol11eun concentrouons 

aOcct return of mcnstru.:11100, ovulauon and growth of suckling infants. A 

suckling frequency of mon: than fi1e minutes per chy lllld more th.:in 1en 

minutes per fccJ \111.S UI0\111 to mainta.tn complete suppression of oi.uian 

octivll)' (Lunn Prentice, Allltin and \\'h11thc3d 1984) � �bold rcqwn:d, 

ho\\e1cr, to suppn:g ov11nan acll\11) appeus to c.hller bct"-o:cn popuhu,oru 

(01'11),Campcll, Apelo, f: um.2.tclll,Ramo'-Gchttt 1111d LabboL 1990,"'-cMI.-J) 

1990) l'hcse J'Opulation / clhnlc \INtions unJcncon: the nttd to e1'&11QJe lhc 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



, •• 

relationship bc1wcen nu1ritio1U1l suitus and locuitionaJ amenorrhoea among the 

indigenous population. It is plausible thol other factors may modulate ovarian 

funcuon in addition 10 prolactin. (Lunn 1994) 

The effect of d1euiry supplemcnllltion in undemounshed \�'Omen on the 

durnuon of posrpartum amenorrhea ,s not clwly defined Reducuon in the 

durnuon of facuu,onal amenorrhea and inter pregnancy int.ervol varies ,vith 

contents of supplementation (protein nnd energy or energy alone) D.Dd amount 

of supplcmcnl (Delgado 1978). \Vhilc Delgado ( 1978) "en: reporting changes 

as a result of d,euiry supplemenuiuon, Adair, Po!Ju lllld A.fueler. (1984) "ho 

supplemrnh:J the d1c1 of margill.llly undcmounshcd lxtwng "omen o,er a 

p.:nod of four monlh.s found no signiliCllOI dttrcn:nce ui 11llll.: yield, ID.llCl"l'W

\\Cighr or sl.1nfold thicl.nes.s. 

Studies on the rcla11onsh1p bcl\,ecn J\;utnuon. ucl.ltion pcrformJ1DCc 

JnJ flO�lp.lJ'tum a.mcnorrhc.1 arc fe,, 1n 1"igen� Thoe studies focusseJ on

limned O)pccts of the relauoruhip Owir ( 1975) )ludicd the nutntionaJ aspect

of brciutm1IL. of N1acrirui \\Omen, EdoZJcn ( I 976) studied the cffC\:t of

deficiency of protein on the brcas1mill QIWllll) anJ Omololu( 1976) ltudicd the

si1,11ilicancc of brc.u1fccding 1n N1icru. lgbC'dioh ( 1994) in, C'Sllj;llc:J the

1nllucncc of mother's oc1:upa11on Ind cduc11Jon on bf-Qstfr---"- ·--• =•a .. ,. .. "c:.in,ng 

in �1.al.un.t, Niicru 
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Ali\lS AND OBJECTIVES 

The s1udy described in this !he.sis was conducted 10 investigate other aspeclS of 

the effect of food supplcmenllltion on 

I. �fatcrruil lllld child nutriuonal status

I. Drcastfccding p.1ucms (frequency of suckling, dW11tion of suckling and

introduction of supplemenlllry fccdJ) 

I Basal and suckling 1nduc� prol3clln coocencrations LD relation to 

lactational a.menorrhoea 

I. Ourauon of lactationaJ lnfertilit} m m:irguully malnourished \\Omen.

•
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CHAPTER ONE 

LITERATURE REVIEW

I.I.I l\1ntcrool Nucricioo, Lncc:icion 11nd Jnf:101 lfcaflh.

�loccmnl nutrition, locrotion and infant health :ire related factors.

During loctouon a mother requires additional food to meet the nutritional needs

of the gro,�ing child and herself. In the less developed e-0unllics, breast

feeding mnrkcdly reduces child mnlnutrition and infecuon, cnh:incing survival 

during the enrly n1onths of hfe (Jelliffc and Jellife 1971 ). Ho,1ever, the 

presence of maternal malnutrition dunng the hictauoo pcnod m.iy SC\'ettly 

reduce milk producuon and adversely ll!fec1 the infJ.Ol's oulritJoo wid 

development (Hamilton 1984). lo ad<iltion, � mother's nuu,uon llllly 

dcrcnonuc further. Breast feeding could lead to excessive llllltcm:11 \\C1ght loss 

postpartum if the ,1oman cannot balance � encl};)' requ1rcmcots of lactauon

and her other roles arc not compluncntcd ,,1th odctiuonal nuu,uonal 1ntakc,

dccn:.ucJ cncrC) e,rcnditurc or mclllbolic changes (Ebraluhim, 1976) lnfJ.OI

binh wc11l11 and motcm11I nutn11onal s10� po:.lpa.rtum ore dl-pcnJm1 on the

morhc�· fol or It-an ussuc n: cncs 1111crm (Kr'll,os« 1990). Well nouruhcd

11omcn nrc able 10 cope ,11th the increased nutnuorw dcm.'lllJ.s \\lth rac �tores

llud do\111 Junnii prei;runcy as \\ell o.s mcrcascd caJone consumptton or

d«re.ucJ encrJ> e,rcnJit� dun°' Lxiauon (Kravo� 1990) ucl4uon is
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not directly influenced by dietary deprivation although lnct.111on pcrfomunc:c 

based on quantity of milk produced and dUTDtion of lactat,on may be subJect to 

dic:131) influences (WI 10 I 982). BehaviowuJ panems of maternal -inf.:1111 

interactrons i.e., the freq�ncy, duration and intensity of suckling influenced 

lactniionol pc:rfonnancc more than diewy influences. (WHO 198 I) 

Porndox1cally these patterns ma) be an indirect product of m:11emaJ or infWlt 

nutriuonol srorus. For example, fatigue due to anaenua may limit 

responsiveness of mother 10 infnnt expression of need, or vigour of sud.Jing 

m:iy be muted due 10 low b111h ,,-eight or protein energy undcmuoioon (WHO 

1982) 

In dcH:lopinc countries most mothers includinc those "ho gain little 

\\crght dwinc prcgnanC) and h:i,c I� lhan odcqu;i1e calories posuutally. 

secrete sufficient mill: to support the neo11.1tc. The linuutions imposed by 

morcm.:il nutritronol Sllltus occur 1n the post MIAI period but in most inst.10ces 

nor b.:forc a1 IC4SI 3 • 4 months (\\'hlrehcad, Paul, BL1cl.. Wld Wiles 1981) 

Collaborau,e sruJies in l\\o dc,elopcd countries (Scotland lU1d The 

Ncl11erlanJs) and three dc,clopin1,1 countncs (Thajfmd_ The OnmbiA, and The 

Philrppi11e1J ruppon thr thcol} that "ci,ht Cllln Junng pre�cy alTC\:� the 

""'iGhr or babici proJu.:cJ anJ the lacutioo pcr(onmncc of the molhrr The 

COlll\tncs rn \\hkh the \\'Omen ,iincJ the It'll.St \\-ci.:ht Wld f31 "� I.he same 
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ones ,vhcre women produced the babies ,vith the low-est adjusted birth ,vcight 

(Thailond, The Philippines, nnd especially The Gambia). Several issues ,vere 

rwsed by these obscrvotioos. For example, there is a need to define the 

I. Effect of maternal nutrition on I aeration,

I. Effect of lactation on infant survival,

I. Effect of maternal nutrition ond lac1.1t1on on fertility.

1.1.2 Efftcl Of 1\l111croQI Nulrilion on lniti:Uion and Donar ion of 

LQcfQtion 

Then: is evidence suggcsung that loctauoo 1s not sigrufic:uJtJy 

1nnucnced by maternal nutriuo!Ull status except under conditions of exll'Cmc 

food shoruige Chronically undc:mourisbed \\'Omen in the developing \\Orld arc

able 10 initiate loc1a11on JUSI as \\"Cll QS. if not more succ�fuJJy than \\CU 

nourished \\'Omen 1n offiuent 1ndUStna.liscd D.l.lions (RDJaJal sbmi 1971) 

LocLDuon 1s almost uru,ersal 1n mAn) poor Nr1ll societies \\11.b Jess than S'\', of 

\\omen being unable to locurc (\VII019 I) The association bcl\\ccn fuilurc: to 

lacllltc lllld poor m:nenw nuinuon is not conclu.stve 

Dctcrm1n1nii the rclauon bcr,,cm m:11crml nulrition and lhe durouon of 

brc.ul feeding 1s complu:a1c:J b) the fxt that tbc lcn111h of tiJm I mother 

chooses 10 bl'U)t fccJ her mfant depends on a \'1U1Cl) of e,tcmal f.1etor, Ill

aJJition 10 nuinuon Thc-sc factor, include frcqucnc), in1eruJ1y, durollon of 
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nipple s1imulo1ion 1h01 1nOuence the lel down rcOex Conscquenlly, prolonged 

Joc1111ion has been recorded among women who by usual 1nd1rcc1 mc.1Surcs of 

nu1ri1ional s1n1us should be mos1 malnounshcd. For example undcmounshcd 

Elhiopinn ,vomcn receiving 1300 kcal of energy daily were oble 10 provide 

adequa1c breo.sl•fecding for lhc1t infants (WHO I 985). 

J.J.J Effect of 1\l11tcrn11I Oiclary lntukc and Nu1ri1ion:il 1:i1u1 On 

Ore:u1 r,filk Composition 

There is a \Ylde V1111atioo in the influence of m.:s1cma.l outnuolU.I stalUS

and d1cU1!) 101.u.e on the composition of l>rc:tit rnilJ... Some studies ha,,: 

dc:moiutratcd UUlt the energy, pro1e10, fat and lxtO!>C coorcnu of breast mill 

an: subJecl 10 hm11cd vanalions 1n the outriuooal swus or diet;iry inlllie of the 

mother. The cnc'l:) con1eo1 of braut milk produced by G.unbia.n \\'Omen 

coiuum1ni: 1700Kc.i.l/J.:ay "'I.S 72KcaJ 1100ml This is "Cl)' sutul.:ir to the 

cnerlO' con1cn1 of 69>-.al/lOOml found LD the mill: of Onush \\Omen 

(\\'h11chc.iJ 1912) fwthcnnorc, "hen the bcta11na mothers 10 the G"'11h1a h.w 

.lll 1nt.u.c ol 1100 • 1200 Kcal'J.iy the cncf\:) ,al..: of their mill dC\:l'CllXJ h) 

onl) I�• ( \\'hitchnd 1982 ) 

StuJ1cs conJ�tcJ DIDOllpt a.kqu:itcl) nowishcJ G.imbW1 111umm, 

«onomlcall) aJ,� anJ d1�\'an� Ethlopbn 111vn1m, anJ s � lo 

&holll'C\J sinul.v conmurauoru of protein ua bttasa nullt Japjrc clc:ir

d1ffacucn in the Jtttar) ,,.,., e and Dllll1liONI SlAIIH of lhcK' "umtn 
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(LoMcrdal, forsum and llombrcus 1976). A lo,\cr coounll'3tion of prorcin 

\\"JS ho\\cvcr observed in the milJc of mnlnourished mothcn (Hanafy. Morsey, 

Scdd,cL. and I lab11 I 9n). Effecr of high pro1c111 (2�• of row energy int.1.lc) 

lllld lo,, protein cs�. of toraJ energy ,nllllc ) d1elS on the ql141llll)' of breast mi IL: 

dercrm,ncd ,n S,\'c:dtsh ,,omen sbo\\ed th:11 high-protein d1e1 w:is ns.soc:i,llcd 

\\1th o higher concentration of toraJ rurrogcn, true protein, and non-protein 

rurroi;cn in the bn:.ut null. No difTcrcocc \\.U obscn.cd in the cooccn1n1tions 

o( lacrofcrrin. Lxtalbumin, or SCl\lm albumin. The protein and lxto$C 

concentro11oru 10 bn:.ur mill o(N1gcri1111 \\Omen ho\\�cr rcmamcd unch:ingcd 

ofter d11:r.uy supplcmcnution ,,ith protc111 (Edozicii 1976) These c,idc:nccs 

underscore the cx1s1cn.:c o( raci3.l J11Tcrmccs in the eff«t of diet oo proccin 

conccnlralion of brc.ur rrull 

Re1ulr.s from irudio conducted ui Afri� \\l>mcn soo,11 tbAt fll! content 

of bl'CJ.)l mill 1s subJ«I 10 lim11cJ dicW) control. Drc&Sl mill produced Ir,• 

Cauc451.1J1 Onli>h \\llmcn "ho obwn about -10,. of lb..� dit't:11) food cnc,g, 

from (au, t:onlAJn llmiw amountJ of flu 1U G=hw:i "Omen \\bo obtain 10% 

o, less of thdr dlnM) fooJ ffltTE> from ut (\\'hilchQd tt al 1911). The 

rcuti\'C mnowu of �annull fffl) acidJ lll both �ps of "omen is ho\\l.'\ct

anfiucnccd b) thcd1rt(llambraais anJ Sjohin 1971, wull(l9S9). 
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The mother's diel and nutritional status modulale 1hc conccnUDtion of 

,wtcr-soluble v11amins in brcasl milk. The conccnll'Dlion of nboflavin, viwnin 

C. thiamine, folic ocid, v11am1n 86 and p;,0101hcnic acid in bn=isr milk is

close!} correlated ,vith lhe mother's dicwy inW;.c, and the concentrations of 

thc.sc , 1rrun1ns 1n her pl45ma (WlutdlQd ct al 1981. Bares, 8.itcs, and 

\� hilhl\onh I 982, Prcnucc 1980). A lo" mckc of \lo:Ucr • soluble '-1t311Wl

results in a dcclQSCd conccolllllion of \lo'l11cr soluble viumins in brc:LSt mill 

(Bcla,ody, Gopalan 11nd R.o.ma1riwwi 1959. Ocodh.1r 1960). It fw been 

dcmonstn11cd lh.:11 supplcmcnrinl: lhc mother's d,ct \lollh \iumins. p:uucularl)'

":irer-solublc vil.'.llnisu. incrc.litS r.hc \iwnin conccn1r.1oon in brcur mill 

Kon anJ \to,,\On 1950 ). 

fbe conccntr.suon of fat-soluble ,11Amins in brcut mill ll also aJli::c&c\J 

,\ anJ 1\-arolCn.: "-.s founJ in the brcul null of c.:ooom1.::ally dial\U� 

Ethiopi411 molhcrs CM!J",lttd \lolth bmisl mill ol well nouruhcJ mother, oflhc 

wnc: ra.:c (l..onncrdal, Fom.un and lbmbn:u, 1976) Fortifiation of su;;u 

"ilh \ILamin ,\ roullcd Ill an incmucd ronccntntJoo of ,,tamin ,\ m brcut 

null in Ou.it&ma11111 "l>ltlnl (Am>)-.,-c 19NJ 
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Drclllt)' rn!Alc ho�-cvcr does not inlluence the mincrul and IIDce 

clements conccntrntions rn breast mrUc. II has been dcmonstr.ucd th:11 similarly. 

potassium conccncrations in breast mrlk an: independent of dietary intal.c 

(lycngnrl982). There an: no srgniliC3111 differences in the sodium or potassium 

conccn1r.1tions of brcasc mill. oblllincd from "1>mcn on • lo" S3.h diet and 

those on normal d1e1 (Defilippi I 98 J ). Supplcmcnwion of maicm:aJ diet "1th 

iron and manganese docs not 1netQSC the uon or m.1pnesc content of brast 

mill (Undernwd 1977) 

I. 1.-' lnOucocc Of �l111crn1l u1rilioo1l t.ttw ud Dier On BrtJUI \till..

Qu:inlll). 

The rcl.iuorwup bet-...«n brcasl m,11: outpur Qtld the 11141ermJ 

nu1n11on3J s1J11iu is compuatcJ b> the mtlucncc of PJ)chol01:i1aJ and 

soc1ologu::1I luCton J or e,amplc, (Qt ,,r "cicht loss o r  '-'ron.; pc1ccpc,on of 

nu1n1101\3J st.11us rl\3)' 1nh1l>11 the let • do"n rcOc., (Jclhffe ct al J 9711) The 

mother's ah1ht) to acqwrc fu.'>J and "twas con.siJcn:J to l'C the dc:simble b.>d) 

"c111ht fur a "OITW1 1n her �cular so..,cty alJo inllucn.."C mill output.(\\ '}fO 

l'JBS) �uttrnal nutnuon llll) lhui inllumcc bmw null ,"OJumc alhcr dlJ'Cetl) 

or tniiutttJ� (\\ 110 19 S) • rudin of the ctr"1 of m:umu, diet 

wppimlel'llauoo as n a!fC"CU bmut mlll produ.."tlon ti;a\� )'ltldcJ conflicttn; 

mutts bccil1HC &hr:, fooJ WJ,pkmeru 111.l.) iq,b."C pan of the did uuttad of 
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coniplemenung ii, and lhe lcnglh of diewy supplemen1a1ion may be 100 short 

(\VI 10 1985) 

SupplemenlS of JOO Kcal / day given from the 45
111 day of gest111ion 

until \\ean1ng inrrcascd milk volume nnd �ulred in a measurable posilJve 

impac1 on child growth, however, the breast mill bcc;ime diluted (Chavez and 

t.laninez 1980) S1m1larly, postJ)llrtum protein supplement:UJon of 20 • 50g of 

protein pc:r day 1n N1gcnnn "omen produced inc:rcascs in infant int.'11.:c o.nd 

maternal sccrc:uon capac11) (Edozicn 1976). The molhcrs secreted more mill. 

lho.n lhe infants consumed before: diet supplcment:ation and llfl� 

commcnccmcn1 of d11:1 supplcmcn1ation. !he lw>ics mall.. consumpuon 

inc�. The babies shO\\cd a s1piificant amprovcmcnr Ul GJO"'ih (hciiift1 and 

\\C1gh1) comp.lttd \\llh the babies in• control £.rOUp of mothers "',lhout dict=u) 

�upplcmcn1.111on The rc.1JOn for this post supplcmcntlltlon incroJC an mill. 

proJuc1ion ii ho\,c,.cr not clcatl) dclincd. 

\ tuJ) conJucrcJ In thie Ctmibl4 pru.J11C1.-J J1ll1.TC11I �uJIS. Sun1ns 

mot.hcn J1cu suf!PlcmcntcJ "alh ll\1.T 700 ._cw I J.i) for I:? monlhs (Th,.• mC111 

nutcm.11 1nw.c "'a 2191 ._,.&I f J.a)) sl'II> ... � 11n innud amJ'f'l)•CrMnt an 

m.a1cm.t1 boJ) \\c1i;h1 l\nJ sul-1:utanrou., fill 110m. llo\\"C\Ct thc:n: "M no 

Ul(rcut In lhc 1nw.c ofln.ut mill.. b) I.he ia!Anl (Prcrukc 1911) This is noa 

comutrnt "'lb 1ncrcasa abo"'n m breast mdl )itld "llh diet suwiC'IDCDlAUon 
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or the nursing mother (Bclavody Acb1x ond \Vhitchc:ad 1980, Oopnlon 1958). 

\Vhile ,,ell-nourished mothers \\ 'c:rc oblc to secrete signifiC4Jllly n1orc milk 

lhan ,nrants \\ere able 10 ingest, 1his \\'115 not lhe cosc: ror malnourished morhcrs 

(Kh1nn t.faung Naing 1980). Others hove also round tl101 mnJnourishcd \\'omen 

produced 22% less milk than the \\-ell nourished ones. There ,vos no com:lallon 

bc1,vccn the ma1cmoJ \\'e1gh1 / heigh1 mllo or skinfold thickness and 1hc 

qunn1i1y orbrcas1 milk, exccpl ror SC\'Crcly molnourished women (J ln.nofy er of

1972, Oa1lcyl 965) 

Se,erul 1n,cs1igo1ors have rcponcd tho1 the O\'cmgc dn,ly inllll.c or  

brt:l\l milk b> 1nfan1s ,n dcl'clopcd coun1r1e:s is ,n the ronge of 600-800 ml / 

da) rather than 850 ml / day (\Vhi1chcad 1982) In 1.hc Uni red Sures of 

America, the mean expressed breast milk volumes in molhers of prc:ma1ure 

babies during the first couple or \\eeks poslpnrtum ranged bc:1,vccn I 098 and 

1673 ml/ day (\VIIO 1985). 

1.1.5 l\lllll'rnul Nu1ri1ion and .. Luc1111ion11I lnfcnilll)" 

LocLauonnl 1nfcn1hl) is II pc nod or lactolion ,, hen lhc mcnst.rual C)·clc 

1s SUSJ)(ndcd II is one of the nn1u111I factors conrrolhng conccpllon inlcnols 

(Lunn er al, ( 1983) II may be o control S}�lcm ror the number of children born 

by many \\'Omen 1hroughou1 the de,cloping ,,orld. Although severe 
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molnutriuon undoubrcdly does n-ducc fertility, there iJ no conclusive evidence 

of a simil111 clTcct of mild to moJera1c malnutrition. It 1w been proposed that 

the Jock of suckling induced 1nhibi11on of fertile cycles in the rndustnaliscd 

nations of the \\'CSl 1 s  due 10 the good nutritional suuus of the women (Frisch 

1988) 
• 

Durnuon of Jactauonol infertili1y ,vos compared \Vtth maternal \\-C1ght, 

\\CDlth lllld commun1ucs, lhcsc indices \\ere found LO be inversely corrclarcd 

wi1h durouon of lactouonnl amcnorhca (Cho\,dhury 1978, Bongaart and 

Dcli;ado 1979, Premo Naidu, Ncclakwnnri and lumalalshimi I 981. f luffman, 

Chowdhury, J\lina, Chnrknibortyd and Simpson 1980) These studies \\'Cre

ho1\cver criticised bcc,1usc the indices used (\\"Cighl, \\C:Jlth W1d communities) 

10 �sess n101cmol nu1n11on \1crc nor the accepted nutriuon:il mdiccs. 

1'.luch of the C\ 1dencc fnun dt\'clop1ng countries suggests !hat 

supplcmenta11on of the diet of undcmounshcd breast feeding \\Omen dunng 

pn:gMncy or loclllllon caused o n1ore rnp1d return of fc:ruluy {Lunn et al 1980, 

1981) These: line.lings ha\'C been rcl111cd to changes in basal prolocun levels, 

llo11cvcr the) lt.1\ c not been correlated \\'1th chnngcs that rrught have occun-cd 

1n infant suckling behaviour and m:nerruil bre.bl feeding pancm A 

rcla11onship bct11ccn these foeiors and the length of lactauonnl runcnorrhoca 

has been documcnrcd (1'-lcncilly 1984) A suckJing frequency of morc th:111 lh c 
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times per day and more tJU111 ten ntinutes per feed \YaS found lo 1nnintnin a

complete suppression of ovorinn oc1ivi1y (Lunn er al 1980). 

Beller nounshed \\'Omen e.'<pcrience n shorter period of lnccn11onal 

infertility than their poon:r counterparts even \I.hen tJ1ey \VCl'C fully breast 

feeding. \Veit nourished 1vomen resume ovulatOI) mcnstrwll cycles \vithio 3 

months pos1-p:11um, 1\hile poorly nounshcd ,�omen in developing countries 

usually do not resume ovulatory n1ens1rual cycles for a year or more 

postpartum (Frisch 1988) 

Loctntional hypcrproloct1nacmia and the return of 1ncnstnu11ion during 

loctollon 1l'erc not d1rcctl} related 10 the nutritional sllltus of the mother Serum 

proloclln levels of urban loelllting \\'Omen 1vith good nutritiolllll status \Vere 

i.ig1111ican1ly higher comp;ired 1\1th rural \\Omen in Zaire (Hcnnart and Vis 

1980) A "CRITICAi. DODY C0�1POSITION HYPOTI lESIS" OF 

OVULATION hns been proposed to e.,ptrun the relationship. This hypothesis 

nssurncs that o minimum threshold of weight for height existS below 1vhich 

ovulation c.innot occur (FnM:h 198S). lligh body fOl (moss) and high \Vcight 

arc 11SSoc101cd \Yllh shon pc nods of lacu111onoJ runcnorrhca (Premo er ul 1981) 

Rcsult.s from studies on the effect of food supplcmenuuion to

undernourished ,..,omen on the durnuon of loclJltional nntcnorrhca ore 

conOicting. /\ reduction in the duration of loctouonll! nmenorhea and inter 
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pregnancy in1crval (I 10 2 mon1hs ma,1mum) \\'llS demonstroled ,vhen lhe dieis 

of undernourished women ,v:is supplcn1ented (Delgado I 958). It hns ho\\c:ver 

been dcn1onstroted tho1 the effect varies depending on whether the 

supplemenllltion contained bolh pro1cin und energy or energy alone nnd ,vi1h 

the: amount of supplement (Chavez and Mortinez (1973). A n:duction of six 

months ,,as dcmons1n11cd in 1he 1n1cr pregn:inc) in1ervol ,vhen a group of 

1'.lex,can ,�omen received diet supplemenu11ion dunng bolh pregnancy and 

lnctauon (Chavez nnd f.1ortinez 1973). In both studies, ii was difficult 10 

evaluate \\hcther the effect \\'!IS solely a result of improved mntemnl nutrition 

smcc lhc infon1s were receiving some: of the supplcmenL 

Lunn hos conducted cx1ensi,c s1ud1cs on the clTc:ct of mntemol 

mnlnutnuon und IJctnuon:il infcrtil11y (Lunn ti al 1980, I 9830). In tho� 

studies, 11 supplcmcnl of opproximJlely 720Kcal cby ,,.is provided to 

pregnant nnd lnc1n11ng ,,omen, o.nd no c.-xtro supplements \\ere given to the 

weaning infants. Supplemcntauon especially if rcce,"ed during prcgnuncy ,n 

oddition 10 Ilic postpartun1 pcnod resuhcd 1n a reduction of 21 ,vceks 1n the 

return of fertilit) The resumption of ovnrion ocuvity ,,us monitored by plnsnin 

concentration of prolocun, ocstrodiol 11nd progcsleronc concentrotions, but llie 

rc5Ump1ion of mcnstru.111on wus not documented The reh11bihty of use of 

pl11S1110 proloctin values as II d111:�t indication of the return of fcruht) is not 

\\ell established Although an am pro, cmcnt an m.i1cmal diet opJ)C4ted to result 
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in only o small rcduc1ion in sucl..ling frequency, no es1ima1es of roull d:iily 

suckling durn1ion, nigbr 1ime suckling durn1ion or frequency ,,-ere made. 

Suckling activi1y is closely rcflcc1ed by changes i n  serum prolactin 

concentr01ions (Mcneilly I 980). Consequendy changes to serum prolocun may 

\\'Cll rcllec1 changes 1n sucl,ling activity (Mcneilly 1980). 

�los1 of lhese supplcmcnuition srudics arc suggesting thn1 dietary

supplemcnui1ioo nfTeclS lhc durotion of locuiuonol 1nfenihty by altering lhe 

quahly Md qu3lltil) of milk o\·ll.ilablc 10 lhe 1nlitn1 and thereby act Via changes 

in suclhng As has been mentioned earlier evidence for alterations in milJc 

yield or cons1i1ucnts because of dietary supplemcnL'.llion is confl1cung. 

E.'<pcrimcnlS conduc1ed in non pnmate mammals on a poor plane of ma1cmal 

nulnllon shO\\ed o m:i.rl..ed incn:.isc in sudling frequency llllloog lhe C4lvcs of 

red deer comJ)JJ"Cd \�11h 1h41 ofc4.hcs of"ell fed hmds. (Louden, Mcneilly and 

�hlnc 1983) �lore frcqucn1 sucL..lina ,,.is o stnllcg) forced oo the caJ\cs 

bc:cli� the nuc of mill.. sccn:1100 ,,u tl.lh cJ as :i result of poor nutnllon. 

Phuma proloclln lc,els ,,.:rc n1uch h1ahcr lllllong lhc poorl) fc:d hinds. 

1 lii,:her sucL..ling frcqucnc) (Oclg.l<lo 1958) 11nd longer )Udhn.; 

dururion (HulTmllll rt al 1980) ha, c been ob.>cned 1n poorly nouruhc:d ch,ldn:n 

comp.imt ,, ith bc:11cr oourishcJ 1nfan1.1 10 $ludic:.1 conducted in hunun.s In 1

more rcccn1 ,1uJ> of Austnallllll ,,omen b�1-fccd1ni for an c,tcndcd pcnoJ, 
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1hcre ,vus no com:lotion bcnveen mnremnJ nutritionol status and the durarion of 

amenorrhea. Neilher the time of lirsl supplement introdue11on to lbe baby nor 

the amount of supplement given ,vas M oeeurare predictor o f  the return of 

O\'Ulalion or menstrwuion (Potricio, James, Marilyn and Roger 1991 ). 

Although there ,1'llS o correlation bc11veen locaauonoJ amenorrhoea and 

n101emol triceps skin.fold thicl.ness three months poslp.:!JtUm, the eorrcfarjon 

,1 os nol significruit o.nd in the overall vie,v it is the infant not motel1Ull 

supplcmenlOllon 1hot influences length of postpartwn amcnorrhoc.i (Kwcl: and 

Rnsmas!><!n 1993) T11l> possible mcclun.isms cxpl.wuna the relationship 

bc:11,c:cn mo1emal nu1n11onal swrus Wld length of postpfflum omc:norrhOCl 

hove been suggested (Kure!. et al 1993) The first possible mec:hnn1sm IS th:it 

11omcn ,1ith poor nuLri11onal Sllllus may cxpenence arc.iter lllhib1tion of the 

ovulatory hormones from the s:une amount of sudlmg a.s do \\Omen ",th� 

nu1n11011JI slOtus and thus e:1.pcrience longer amenorrhoea. The second 

possible mc:chon1sm 1s th.ii cluldn:n of molhc:rs \\ith poor nutem3l nutnuollll.l 

!>llllus sue Uc: more 10 gc:1 o.n adcqll3te :unoun1 or breast mill. (Lunn et ul 198.i 

Loudon <'t 11/ 1983) The: 1ncrea.scJ �uclling �ases inhibllion or the 

01 ul.:1101)' hormone) anJ lcnglhcns amenorrhoe3. This prob:abl)' occurTCJ 

hc,;.iusc: the children 1111h h11,lhc:r 11e1ght a.un consumed more bre.ut null, 

sucLle more anJ prol'1dc ,n:atc:r inhibition 10 tbcir mother's ovulatof) 
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hormones, whether or not the infants of maJnouruhcd molhas suc!Jcd more 

for equal \\'C1gh1 giiin could not be e�plaincd from the data (Kwek cf o/ 1993). 

Although IJUltcmal energy tntalce from supplement "''&S nol ISSOC'l3tcd

\vith length of amenorrhoea, bener nmrcmal nutriuonal sutus "'as associ� 

\Vllh a sma.11 reducuon tn length of amenorrhoea (Kwek cf al 1993) The 

diITc:rcnce "-as so sOlllll th;it. �-en if a ,,,om.m expcricnc:ed a wic 

improvement in her nulrioona.l surus, she w'Ould 001 b.3,.-e rune IO be:lr mi

additional child dunng her �roductive yc:irs. Thus. the desirable outcomes 

from motemal supplc:menuition, such llS incre.i.sc:d blrtb "c:1gb1 and unpro,cd 

health and nutnuona.l sto1us of "omen. are 001 o�'Cighcd by a srmll 

undc:s1rable reducuon in postpartum l.icl4tloiul 1nfecu.nd:ib1hty (Kurd ct al

1993) 

There arc Lla\\S 1n most of the dc:mogr.aphic sru.iics "hich fonn the 

b.u1) for this conclusion on the rcw.ioruJup bet,,'CCD nu1n1100 ond f:icu11onaJ 

nmcnorrhoc.1 (Popl.1n,Gwle), \l.m, \d:au and Uwy 1993). These 03,,-s 

include 

• Poor 11\Ulumncnt or� �ired i.ndiccs of nutnuoml status..

• Use of 1n.wcqu.11e (cro»•s«11on.tl) mcl.boJs I() an.:aJ):ic I d)n.vruc

rcl111oruhip

• Lael. of11mc-,'Al)1na «bu on nutnlJc>n.:l.l statiu for Dlkq!Wc s;;unplc

of "umcn
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• Lnck of aucnrion ro key confounding factors such as infan1-f�ding

P31tcms or morher's diet and activity 1>31tems

• Failure 10 occouol for lhe sL1ust1cal problems of unobserved

hcrerogcncity nnd codogcnciry of nulritio0:11 Vlltlablcs.

Popkin ti al (1993) dcmonstnlled thal poor ouuitiooaJ swus has a 

significant cLTccr on rhc dW'lJUOn of pos1p.mum amenorrfloc;i in contrast IO 

results from other studies suggesting lh111 nutnlion docs 001 mnner Results of 

llus study show Iha! outntioo plllys an unport:Jnl role 10 wilhin-populllrion 

variation in fcrtiluy (Popi.in ct al 1993) The effect of Body �1.lSS lodcx (B�fl) 

on Poslp3tTWn nmcnorrhoc.1 bo,,e, er, lllllllifcs1 only 111 cxtn:mcly low BMI 

fhus suggc�ring 1h31 II i s  chronic malnutnuoo WI nlTc:cts postp:ll'1Um 

amcnorrhoc.1 Md 001 borderline awnurnuoo (.\fen.I.en 1981) 

The cffccu of dicl.lr)' far on the n:rum of JJO)lpartum 11111coorrhoc::i � 

srnling (Popi.in ct al 1993) Then: IS clc.ar C\1Jcncc ofan e1Tcc1 of \lllnllUoos 

1n for inul.c on btrth �P3cing Lo\\-a w mule In) also been danoll:)tnllN 10 

be as.sociarcJ both \\llh a lon,cr met\W\W C)-Clc and �1th longer mcmcs 

(Jones, JuJJ, Ta)lnr, Campbell and :>;air 1987). 

ll11tt1C1p.lll1J of the � �()tic 11:utnt.ioo \\OCL.shop on �\ulenl.lJ

Nu1n11on and l.actatio/\,1) 1nfcn1ht)- \\en: able to dc:ducc the follo"m' iu
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being the possible ossociotions bel\veen malnutrillon and prolonged poS1 

partum a.menorrhoea. 

J. TI1c association is only because poor mothers in developing countries

breast feed longer than well-to-do mothers. These poor mothers tend 10

be malnourished.

2. t-lolnourishcd \\Omen undertake ac11vit1es !hat change the nature of

their brc:ast feeding, llJld these o.rc during the h;irvcst se.ison. For

1nst11J1ce, they may work 1n the fields more dunng the d:iy nnd suckle

the child more at nighL Night suckling m:iy have o greater 11J1ovula1ory

effect than sucL.ling during the <by

J. Malnourished mothers give inadequate supplemenwy food to thetr

infants 111 11 time when supplcmcnuuy food 1s De<'CS$1,Y 10 meet the

older infants nutritional requirements The uif1111ts consequcnlly suck.Jc

more cncrgcot.1.ll) 01 a time when norm:il.ly they should be less

dependent on brc.:ist mill.

�latemaJ molnu1ri11on results 1n IO\\Cr mill pruductJoo, � th,11 the

b.sb1cs sucL.lc for longer pcnods 10 obl.310 adequ.:uc QWlllUty of nulk.

Th1) 1nen:.'.ISCJ nipple sumul.11100 prolongs po�lpanwn Amenorrhoea.

S. 1\-fulel'llJII molnutnuon J1n:cll) postpones o,'ulallon c,en though

sucL.lin¥ is the s.:imc For 1nslilnec the SCJ1S11Jv1ty of the supprcssi\c

eff«1 of sucl.ling on the Oonadotroplun rclen.sing hormone (GnRH}

rul� generator nia) be tncrc.lSCJ (tW>icht 1986). 'lo evidence c\JSl.s to

d.lte, ho1Aoc,cr, (or lhlS mccho.ni)m
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1.1.6 Endocrine Control of L11cl11lion:il Infertility 

During pregnancy, pulS1Jtile release of sooado110ph1n n:leasms 

honnonc (GnJUi) is inhibited. nus inhibirion results in a mlucrion 1n pituitary 

contcnl of luleinisins honnonc (LH) to around I% of nonnal at tenn (De 

Lasun Llodos J 977). Plasma concenrralions of follicle st1muloring hormone 

(FSH) 1n breast feeding \\'Omen incrca.sc to \Yithin nomul early follicular phase 

le\ els by 4 to 8 \\'eeks posrpartum (Tay, Glassier and fvfcncilly 1992) It 1s this 

increase in FSI I, \Yhich 1s prob:lbly responsible for the tnducuoo and continued 

production of the \\'aves of follicle de\ elopment observed by ultmsound dunns 

locrnuonal amenorrhoea �lcnc11ly ti al 199-lb). In the absence of adeqUJte 

puls.111lc LH sumufolion these follicles \viii eilhcr n:rn:,1n uuctJve, or produce 

only small nn1ounlS of oestrogen. 

Plasma concenuuuons of LI I tncrc3SC from undetccllll>le levels around 

d.1> se,cn postpanum 10 lo,, nonnal lc,cb by 3 to 4 \\�ks poSIJ)311wn.

(Kn:1111cr 1991. Toy et al 1992) Srudic:s on the pulsatile p.inems of LH 

sccn:11on o,cr 2-lhr pcnod.s during the rcswnpuoo of O\-'Allllll ecuv11y hia,c 

,hown lhnt pul�llle release of LI I can occur b) -i \\eel.) postpamun in bl'QSt 

feed in& \\-Omen bur the fttquctlC) rmWJU lo" and ,wblc (lay tt al 1992) Jo 

other studiCJ very lo\\ cunplitudc LH pulses \-\'ere released 111 0 nomul 

frequency (Nunley Urban and K11,hcn 1991), llo\\c,cr O\Cl"IJI results inJiaatc 
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that LH pulses and the consequent pulsatile release of OnRli from the 

hypo1halnmus is not completely inhibited throughout lacllltion. Co�ueotJy 

when FSJ I stin1uln1es follicle gro\vth to occur, pulsotilc LH release may be 

occurring and this \\Ould nllo\v the production of ocs1rodiol from a proponjon 

of follicles. Ho\,-ever, the amount of oeslllldiol produced will vnry considerably 

since the frequency of LH pulses is very variable. As lacmt,on progresses and

suckling declines, the frequency of puJSDtilc LH sccn:uon increases to near the 

frequency occurring in the nonnn.1 follicular ph3sc and suslllincd ocstradiol 

sccn:uon "'111 cx:cur (Glassier Mcneilly and Ho\vie 1984). AJthough o normal 

increase in plasma ocstmd1ol may occur durmg brcnstfeeding. the LDCTCASC rruay 

not tnggc:r the rdea.se of prcovulntol) surge of LH Norma.I luteaJ phase 

function resum� only when suckling h4S reduced Lo the point when: there is no 

longer nn tnhibuion of both the normal J)3t1Cm of puls;iule LH sccrcuon ond 

gc:nc:m11on of prc:o\-ulorory LH surge. V,1cNe,lly. 1993). This process has been 

confinncd \�hen the rcpl11cc:mcn1 of II oomul p;ancm of GnRH rel� by 

puls.i11lc 1nfw1on pump lll fully brc3St fcedlng o.mcnorrbe1c women 111 6 "ccl.s 

p0Sll)311um n:suhcJ 1n development of normal �lrogcnic follicles as scc.o by 

uhra.sounJ (Glass1t'r, ,\1cne1II} anJ 8:urd 1986).Ho"e\cr. iNJcquaic lutea.1 

function 1n the nuJonl} of these "omen rclatcJ to a poor pm>\ ul11t0ry Uf 

SUll!C:.
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The link bet1veen the suckling stimulus activating nerve terminals in the 

nipple ond the disruption of the pallem of rele.ise of OnRJI from OnRJ-1

neurones in the hypothalamus remains unknown (McNeilly 1994a). Feed back 

cOccts of high plasma concen1r.1lion of prol11.cun have been suggested as a 

possible mechanism. The suckling p:.utcm inhibits ovuJauon by increasing the 

basal levels of circuJnting prolnctin (Del voye,and Delognc-Desnoecll 1976, 

Gross el al 1979). SuckJing of Ill least six or more tunes d.1ily and includuig 

nigJu feeds have been found to inhibu ovulation (Henruin el al 1980). One 

study from the developed \\'Orld sho11-s that uuertility Cllll be extended among 

well nourished 1vomc:n 11ho breastfeed on deaw:id comp:ircd to their 

counterp311.S who breJSt feed on schedule: (K.ipley and Kiplcy 1972). An

1ncn:ase in prolncun le1el follo111na an impro1ement 1n m:ucmo.l nutriuon.:il 

srarus 1V1th su bsequent increase in dur:ition of bctllion.:i.1 mferulity h4s been 

dcmonslr.ltc:d (LUM ti al 1984) However, not 1111 s1ud1cs corroborute these 

lind1ng.s (,\lcnc:ill} 199411, Tay ti al 1993) ror e,ciunple. 11heo bl'Clbt fecduta 

11on1c:n were �tcd 1v11h the doJ>31'1l1nc anugon1st metocloprumjde. there W-:li

a large release of prolachn. Ho11e1 er there 11'CfC no etTec:ts on FSI I or puls:,IJJe 

rclc:nsc of l.11 Although there IS no doubt th:it prow:tin u requim! for mill 

produ,t1on, the potc:n11al role for prol<Ktin tn causing the infenilil) ISSOCUJtcd 

wuh sucU1na rem.tins IC') unclear (�fcncilly l�:i. Ta} ,1 al 1993). An 

lncreucd relaue ofprolactin an response 10 sucUiJla O\cr a 24-hout pcnoJ w� 
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• 

observed in \\'omen with prolonged locuuionaJ amenorrhoea (Diaz Semo Ferre 

and Cardenas 1989, 1991). The correlation be�ecn durauon of 

hyperprolactioocmia llnd duration of lactatiooaJ amenorrhea suggests a role for 

prolactin, ho\\-e\ er it is more likely Ul3l since the pl3Srru1 cooccntrauon of 

prolacun depends on the frequency and durarioo of sueUing, the 

hypcrprolacunncnua reflects suckling activiry '2nd th3r the true n:louonshtp 1s 

bct,,cen high suckling activiry and prolonged lacutioll.l.l amcnorrhoe:i (Tay cl

al 1992). Other facrors in addition ro hyperprolactioacmia arc involved in the 

conrrol of fen,liry dunng lactation (Mcneilly 199-'(a), Hennort ti al 1985). 

01:iz l!t al ( 199 I) ,n, est1go1ed the e.vly dilference i.o the endocrule profile of 

long Md shon lxLltiorul omenorrhoe:i 1n 48 ,,omen from the first �rpanwn 

month until the rc:co,ery of o,-ulauon and in a cross scct1ono.J srudy. prolll.eti.n 

(PRL), lurc,rusing honnone (LH), follicle StJntularing hormone (FSH), 

ocoU1Mf1ol, proi;c>lcronc, cortisol, 3nJ dch)droep�tcronc suJpb.:lre \\"Cn: 

mc.uurcd ln lh:i1 stud) a smaller PRL � \\'ll.S detce1cd in n:sponsc 10 

suc�J,ng 10 nunini; ,,omen \\ho o,'Ulatcd \\11hm 6 moruhs postpartum 

comp.ired 10 those ,,ho did nol Thoe rcsullS � some probable sources of 

\<lllabihr> in the dun111on of lact.ationAI amcnortboca in lhc:ir popu.l:ition. The 

llfCillcr PRL rnporue 10 sucUU1£ assoc:iarcd "ith longer amenorrhea \\U 

su£gcncd ro be: due 10 higher scruitl\ uy of tbe breut • b)l)(\tbolamus-piruu.iu) 

l)'llcn, or • IUOn&(r sucll111& n,mu.111:i in the poup. Prol:.ctu\ ,n the c:irl) 
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pos1p:1ttum penod may transiently tnercasc mill. production, bur that chronic 

hypcrprolac1iooemia rui.s no effccl on lac:t11tionoJ perfonnance (B11rguno Del, 

Cruz 1111d FigllJ"BSI 987), suggc:stmg that prol1tetin response to suckling may nor 

be cssen1ial for main1en1111cc of milk sccrcuon. Bnsnl prolocun levels and 

ocurogenie reflexes \\!Crc suggested to be instnunc:ntal to rMJnuuning 

esrabhshcd lae111tion (Glassier e1 al 1984). Both �I concentr.ition or

prolactin response ruid the m11grutude or I.he: prolxun response to suckling 

decrease \\-11h 11me posl panum.(Glass1cr ti al I 984). 

1.1.7 Progc.slcrooc 

Progeslcronc 1s the most imporunt progcstin in bW?WlS It is  synthesized 1n the 

O\ill)', te�us and adrcrul from c1rculaung cholcstaol J...arse amounts arc also 

synthcs1Sed and rclel!Sed by the placcnta dunng prciJ1Mcy (luiaung and 

Trc,·or 1992) Progesterone is responsible for the 111,colobubr dc\dopmcnt of 

the secretory app.1r111us tn the brc1LSL It also cnu.sc, lbc m:11:urauon 11ad �tory 

c�gcs 1n the endomcinum WI arc )CCD foUo"ing O\'U!Atioo. 

The c>t111ulion of progoteronc in pbwn.i u a recent 1ntn>Jucuon and 

"uJics of pro,estcronc mc�lwn arc gcnc:nall> m.1Je on the inacn,� 

excretion proJuct, Pf'C¥Dlncd1ol, 
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The fol101ving steroids 1vhich oppcnr in this thesis on: nlll11cd occord1ng 

10 the approved system of s1c:ro1d nomccbturc accordin& to the rules suggested 

by the lntcmational Union of Pure and Applied Chemists (fUPAC) 1969. 

J • l,80csrogcns; 

The principal hwnan oestrogens arc oestnld1ol, oesuonc and oestriol. 

Apart from their actions on the: sexu.il org;ins 4Dd octiviues, the oestrogens arc 

protein 1111:ibohsers Ocsrogens arc excreted 1n the unnc pnncip:illy aflcr 

conJuga1100 "1th glucuroruc oc1d in the l,vc:r and in cirrhosis lherc IS mcn:ascd 

cxcn:lion of frc:c: oestrogens 1�ith dlffllrushcd conJup.tion. The nwn use of 

oestrogens IISSa) 1s the possible detection of obnomuJ pregnancy dwing the 

mon11onng of foc10-pl:lccntol funcuon Lo" \'aluc:s 3rc found in prurwy a.nd 

scconJI') nmenorrhoca In the successful trc:1anc:nt of amcnorrh0e4, gcnc:rall) 

for infertility, b) hunun chonoruc ,ooadOll'OpJua or by clomiphc:oc. thc:rc IS a 

rise 10 the urirwy oestrogen c:1.crcuon nnd thiJ mlbt be monitored for the 

control of therapy. 
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CIIAPTER 2 

SUOJECfS, I\IATERJALS ;\ND I\JETIJODS 

2.1.1 Locnlio11 of Ilic sludy: 

The sludy ,, •as conducted 1n Sagamu Loco! Government Arca, Ogun 

Stale. N1gcri,1. 111c subjects ,,ere <lmY.'ll from loclollng nomen 1111ending the 

po,l nollll clinics of the Ogun Stole University Teaching llospllal, Private 

Clinic� anJ Primnry Health Centres in the Loco.I Government Arca. 

2. 1.2 Erhirnl nppro, nl

F1l11c.il conscor , ,ns obraincd from the Ogun Sl.lte University Ethical 

Co1nn1iuee lth1c.il appro, al for tl1e stud) \\"llS obtained pnor 10 

eon1mence111enl oftl1e SlUJ}. 

2.1.J Crilcr111 for 1ubjcr1 sclcc1io11. 

SuhJc,L, \\Cre selected for lhc s1ud1cs b:ised on the foUo,ving critc:ria 

I !ht• bod> ma1 r 111,/i-1 (IJ\ll) (11 c1gh1, ht1gh1l) 11l11cl, lws bttn oppro1v:J

b> //re ,.-,o and 11110 /986 as an inJtt of 11u1r1flonal s1111us 11as useJ

111 dcftr,1111,c: rht 1111frillon.i/ srmus of rht n10fhtrs A cul off potm of 

/.'? 5 for 111cn and 10 for ll'On1tn has bttn rtporttJ tn rh, littraturt as

rhr lo11tr i:111 off potnlJ ftJr peoplt M/t/r chronic UlldtrnUJritlon 

(ll'11ftr/1111' tf o/ /9�9) n,h LS ro11,,.J,:J off 10 10 f11r borh 1UU nrtst 

1·u/11t1 c111111111 ht t•11ru11Q/urtd ro lht Jt1tl1Jp111g ruu11fr,u Ba.std on a 

r, c.-111 f cfO Jara fr11m dt1-rlop1ng rountrft1, a cw ujJ pouu of /8 5 11cu

/111111./ le> bt 11 rtuf(ln<1bl.- lui<,r J,,,,11 tn bcJth Jc.its fur dfl-tl11p1ng 

(II/Jlllrfr.1 (lli.11,r/011 ti uJ I 9.�9) 

1 fl,r O\tr,,g. i<tlghr 11/ l<J, 1,11111g 11on1tn /11 1/111 t1111rQnn,.:n1 11w alro 

d1rcrM1t"J. 1hlJ .. ,u /ou,,.J IIJ � J6kg In ,-1, ... of fMst f,111.1,ngJ, Momtn 
•
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that htn·e a DA,// uf 20.J and ht/0111 I. t tht 1111den1011r1shcd and 

111rxJcrately 1111den,011rlshcd II trt recr111tcd for the study. 

In addition 10 Lhese selectJon criteria, the mother and the infant also 

sousfied 1he follo1vi11g 1nclu<1on cnlena before they were enrolled for the sludy 

2.1.4 l11clusion Crilcrin 

J11fi1111· 

1 I lc.ihhy at ume of entry into Lhe study (no 111 hC3Itb requ1nng 
ho�p11nl1sauon I e thn11ng cluld) 

2 <inglcton 

Alot/11:r: 

2 

Aged 20-37 )e.ll'S 11 Lhe 1101e or delivery (Not a teenager) 

ruous I e has had bc111ccn one and three children prior lo the mdex

cluld, 1lus 1HII ensure tlial the mother ha.s had c:xpcricacc oo child 
rearing 

rre11ouslr breast-fed al least one child 

I he uidc,c cruld 11,u born by a vagiiw ddi1CI) al 35-37 "'Ctls gcstLJon 
u1 beyond, 10 ensure that 001h1ng m1erfcres 1111th tl1e oatural method or 
ch ,J birth 

5 

6 

7 

\\ 1lhng anJ able to p.1r11ci11a1e m the JIUd)· and abide b) the protocol 

\cce<<ible for folio,, up • 

Doc., 001 inicnJ 10 u� honno�I coiunccpu1es, so th4t this ",u not 
1n1crlcre 1111'1 the lei el of hormones 10 be mea.surcd 

2 I S L,chuion Crilen11 

\\ omen 11cre not 1dll\Jt1cd into the "udy ,r any of the f0Uo1Wli cntena apply 

I 

, -

) 

nic moihcr u sucU,ng another infant at the ,:unc tune, as lhiJ ml)' 
,1flce1 the lt1cl oflnJuccd prolac:Lui u a rcsuJt of sucking 

The inf Alli as abo betng breast fed by somcooc else 

Tiic 1ntmt1on 10 be m, oh cd 1n any proecu that 11 ould cn1111 sc�rauon 
of n,01he1 anJ bib) for more lh.tn S hours dunn,g the stuJ) pcnod 

•
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2, l.G 1\lh11i1sio11 l'rocrd11rt 
On odm1S5Jon, n101her-u1f11111 pairs ,vere screened 10 ensure that they .s.illsfy lhe

tnclus,011 cnteria set out above Suiroble and conscn1jng n1ot11crs and their infant

\\ere ad111111cd before t.J,e seventh dll)' postpartum (day O .. day of delivery) bur

not tlu1111g the first 72 hours nOcr deh\ery Tiu.s 1s lo enable die mother and

ch,ld to •cttlc do1\11 In atld111on, the follo1\ing p,cce.s of inforrnat1on "'ere

rccortletl on the otlnuss,on fomis 

• Date of entry ,nto the study

• l'crson.11 data of both pare111s
• Date or1,,r111
• ttl 111� group
• I duc.i1to11
• UsuJI oc,.upauon
• l\l,1111,11 rela11onsl11p
• S°'t ·CCOIIOmtc SIIU.ltlOll

• \lc,,f,cill history
• Se11ous 1ll11css
• I lo,puah,auon
• 'iUll,!CI)'
• G) nlccolog,cal lu�tory, 111clutl111g menstrual cycle date, pnor to coocc tion

,,r the present child 
p 

• C"ontr3Ccp111C USC

• Postpnrtu1n pc11od to dare
• UO�l�lr" htSIOI}

• 1'1 ,s c:JI data of n101her and ch,ltl
• l.a,1 111cgn,,nC)
• l\lothcr"s dietary pallcm
a I ,UI dch\ Cl)

• In .-iddt11on the nutnllonal status of the SUbJects ,vcre a.sscssed based 
• \Vc,ght hc,ghlllcngth, n11d arm circunucrence chest . _r. 

on 

c1rcun1fcrcncc 
• ctrcu,wcrcnce, head

• SJ.1nfoltl 1l11ckneu at  tJie biceps anti triceps
• I bc1noglob1n conccntrnuoris
• Scru1u album,11

-
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• Dietary inlllke of the mother by ,\·cighing � -�" meth�s
nic details of the information collected at adm1SSJon 1s shown m (APPENDIX

I) 

l'rc-infonncJ consenlS of the stud) subjects ,,ere oblAincd before the 

commencc:rnenl of  the stud). 

2.1.7 , ubjcrl Allocalion And l>csrrip1ion Of Dielnry Supplement. 

A IOIJI of t62 lac1111tng sub;ects \\Crc recruited for tJ1e studies. Sub;ects 

wc1c rondo1111,cd into 1,,0 stud) groups using a l:lble of random numbcf3. On 

cnrohncnl. each sub;cct p1cl..ed a SClllcd en"clopc contrurung a number 

corresponding to one of either study group. One study group of79 motJ1ers did 

not rcccl\ e any du:lllly supplements nod served as control. The second group 

of 83 n1others received dietnr} supplen1en1S 111 form of biscuits and served as 

lhc supplcmenrc:J group. TI1c biscwt ,vns de,·cloped and produced in Australia 

b:iscJ on o fom1ul.!tion reco111n1cndcd b) the Comn1on,\-calth Scienufic and 

lnJustrral Research Orgruusation The nutrient composiuon o.nd the pcn:cnlAge 

of recon1n1cnJc:J diclOI) int:il..e provided by the biscwts 1s prcscnlcd i n  Table 

:! I I ,,c ,11:ill), the biscuit pro,1tlc� approximately IO"e RDA for energy nnd 

15°0 RD\ for protein for lactating \\On1en. The b1scwt has been successfully 

1&-J M supplementary feeding of nutriuorwly dtS:1d,untagcd grou�. such as

rcfufcc groups, fan1ine v1c:tuns o.nJ in undemoWtShed individuals for more 

llun a tle\:aJc (Ouchnnon nnJ 1 o,,11sentl 1969) The biscuit is 14ctosc free and 

is su11ahlc for use in n popul111ion \\llh a hrgh prc,,.Jcnc:e of lactose intolcnincc 

\uch ns N1gcnwu (Olatunbo�un et nl 1971 ). 

•
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• 

Tnl.llr 2.1 Compodrlon ofll,c Au_sfnill• lllgh Prorcln Olscull (per IOOgnims 

utlghl) 

Enr'R) -ISOkcal r,orrh, 20, Cnrboh)dnll' so, 

Fol 20g Iron 25mg C.lclum I 12Smg

lotlonc 12Sug \lllamln A IOOOug Vlr•nlln 012.75mg 

\'ll11111h1 112 •lmg NIAcln 27.Smg Vitamin C62.Smg 

Fuf,,rc I 2Smg 

• Amons 01scu11.1 Ltd , llomebus/1. AUSll'lllia.

A group of 162 laclating 111otJ1ers \VOS s1udrcd. On the day of admission 

10 the study. blood s:unplts (S rnJ) \\"ere collected for prolactin esumalion at 

least 60-90 111inurcs aflcr o suckling episode (bct\\ecn 4.00pm-7.00pm). A 

second $11111ple \\'ol.5 collected 30 1111nulcs o.Jlcr lhe co111mcoecment of o oe\V 

�ucl.ling episode. The samples \\ere obtained to provide informlltioo on tJ1e 

cflcct of sucl.hng Oil proloclrn conccnlllllloo. The blood samples \\·ere 

obtJ11lcd 111 the C\Cning Oil account of lhe c!Tcct of diumnl variolioo on 

prolacllll l e \  els 111 tJ1c blood 

i\11 the subjects \\ere educated on the method of complet111g infruit

fetdin11 record ch3l'ts E.1ch subJcct \\':IS e,pcctcd to record daily dctoils of 

Infant fec:d111g 111 the infants tl.ul) rcc:ord ch:ins (APPE.NDIX 3) and infruits 

detn1led record chort (APPFNOl,X 4). 

•
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2.2 RE\IIE\\' OJI l\l t
r

rllOOOLOGY 

2.2.1 Acli\lily p:111cr11. 

Act1v1ty pnucm of 1hc mothers ,vas evaluated during the lint 3 months 

of adn1ission Evaluauon ,,as b;iscd on the mc1hod described by J11mes and 

Schofield (1990) ,,ith a 11rrdic1cd h:unl c11crgJ 11cecJ of a11 acJull n·o11111n as

8. 7f\l cighl (kg)J � 829 (FAOl\\.110Vi'iU Rq,ort. 1935)

Ac11, 111cs of 1hc foc1a1ing n1othcrs ,vcrc recorded through out the day 

nnd 1hc 1 1 1111: spent on each ac11,11y 1vas also recorded on typical "-Ork load 

n�scssn1cn1 fom1 (Appendix 6) fhc acuviry p11t1cm 1v11S computed using the 

follo1,1ng procedure 

I Cnlculauon of 101al cncrro allowance for the different act1v1ues 

2 Es111nn11on of O\IR for bod} weight U\ing predicu,e equotion for an adult 
\\Oman ( 8 7\V (l.g) + 829) 1vhcre \V 1s the ,,eight oflhe wom:in. 

3 Lsumauon of O \lR per hour by dividing vulue calcul.ited in 2 above by 24

4 Cnlculauon of 1he encrg) cost of Cllch octi..,1ty per hour by mulupl)ing the • 
1nle!lr.llcd energy index for that 1ct11iry b y  the B�lR expressro Ill Kcal and

S \luh1phc11uon of tb,s iota! encrro, cost for rach 1c11v11y by the hours spent 
on each octl\ 1ty 

6 Sumrruny up lhc drlTuent 1c1t\'it> e,pcnduwes to give the total daily energy

co ,I allowing 1ll 1hc residual d11> lime to hilve an integrated energy Uldc.x of 
I -I 

\n cumplc of thrs colculallon 1• presented bdow 

lf a ,,on1an weighs SO l.g her ll�IR 11111be87 X SO+ 829 •1264 �cal This is 

c1111111lcnt to •J1pru,1111atcly SJ I.cal per hour 
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1·n IJlc 2.2 Aclh•ily l'ncccrn orsupplcn1cnrcd and Control Mothers

Tl�IE INTECltATED TOTAL £NEHGY COST 
ACTlVITY 

(Ion) £NEl!GY INDEX kcal (D�IR/hnt TEI� Tin1c) 

111 bed 8 I 424 

()cxup.111u11 ,, DCtll Illes 7 3 I I 13 

llouschottl 1,uks 5 27 715 5 

Olhcr ll1scrc11on,11y 3 3 174 9
JCOIIUCS 

Res11Ju;1I IIIIIC needs 3 I 4 222 6 

Tol:11 24 2650 

17., 1u1al tn•rw co ,1 1,1 J6JO J.cal T1rh ,.,,, alro br arnmd as a ral/o ta DAIR I , Physical 
11,111 ,11 / , > ,u dn t Ir thts I alut 61 1hr 111/11, af BAIR 111 I oba• r T1t1z vo/u, IS ,q,,a/ lo 
11 

2.2.2 \tttS\IIICIII of \lill< \'olurllt'-

l he tcs1 wc1gh1ng method or infants or test feeding method of

111�.1.\u1111g the 111ran1 brcastm1II.. 1111al..c ,�-as adapted and used in this "'Orl
because ofi1s s1n1phc11y (\VIIO 1985) Rttords of 1nfll.llcs nwnbcr and durauon
or mf.l,11� fced,ng cp1,odc:1 dunng the di)' and rught \\ere recorded by the
mothers on fomu refe11cd 10 u daily infant feeding clwt (;\J"Pl!NOLX 3) and
dtt,IIIN 1nfan1 feeding thall (,\l'Pl"'IDI'\ 4) Test \\CIWU118 of infants milk
lrltlll.c h•r 5 nunulcs \\as n,c.uurt'd anJ 111.. total brt'a.stmdk intake for 24 hours
was computed fron1 tlus n1casurffllcnt usmg the infants feeding clwt. 1 e
""llhl ur bahy before 1ntal..c Md \\c1gh1 or baby ofter br�t nulk 1ntal.t' The
only prohlon here 11 \\llh b1b1cs th.:at take frcqucnt feeds lbtS 81\'CS O small
'4e1gh1 J11lncncc onJ so a 9 ,olLJ ll1S1lal SfflSlll\c scale providmg I SCtlSllJ\ll)
o(O 01�8 \\111 UKJ for the mcawrc1ncn1s.
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2.3 foollo11- UJI Procedure 

All 1he sul>JeciJ ,, ere visited at least 3 tinlCJ a week Ounng each vi.sit the 

subjecls ,,ere rnlervicwcd anti 1hc record chartJ were c.�amrned 1n order to

• assess compltMcc ,vilh the d,ei.ry supplement 1ot.tke
• ensure proper complctron of the record chart
• sec dc1mls of 1nfillll hc;ilth and nutritional 111take being recorded on the

charts 

In add111on. early morrung unne sample ,vu collected for pr�gnaocdiol -J-

.1nd csuonc-J-glucoronidcs csun1a11on 

,,11 1hc rubJccls \\ere aJso seen al the rcscarch clinic at monthly uncrva.ls, 

dunng 1hcse , is11s blood sa1nplcs "ere obtruncd aod subsequently analysed to 

dc1crm1oc Ifie follo,,ing hacmalological and b1ochcm1caJ panunetcn 

• J-13cmoglobrn concentrauon
• Scrum aJbuntin
• Proloc1111 conccntrnuon

The follo,,1111,: nntluopornetnc n11:uurcrntt1lJ were obuuncd al the monthly

\IStl 10 assess the nu1nuon.il s101us of the molber and the g.ro,"th of the bah) 

\II n1c.1�urcmcn1s ,,ere recorded on nu1n11on:il iuscssmcnt fonm (AppcodL"t 5) 

"10111rn 

I \\ eight 

2 Sl,nfold 

l �ltd-ann circ11mfcrmce 

CUILO 

I \Vcrqbt 

2 Head c1rcumfcrcocc 

3 �1id-arm cucumfcn:ncc

4 Lcniith 

S Chat c1rcumfercru;-c 

lnforrn.i11on on the b1cutfecd111g r.ittcms. q,rJOJcs ofillnessc,., l)-pes of 

supplcmrn11 111.cn, status or n1COStl\lal cycle. sc:wal mtcrcoone v.-ae rtc0rdcd 

on follow up rorms designed for the prOJC'\:l (J\ppmd,,c l) 

•

• 
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2.3.1 r\11lhro110111c1ric �lcnJurerncnl or lnrnnts 

fhe  follo\v1ng anthropometric measurements ,11crc obtruned u described 

111 order to nJscss gro\11lh and heallh of infants 

ll'eigl,t The infants \\Cre \\-e1ghcd using a 9-volt baltc,y operated d1g11al

electronic sco.Je The sco.Je pro111dcd readings to the nearest O O I kg. 

I.J!11gtlt The cro1vn to heal length of all infants wu measured using the 

PeJo-bab) �et 1,luch bas a fi:11cd plasuc end and a movable fool end with a steel 

1ape 1ncasurc a1tachcd from one end 10 the other 

/l,:atl-Circ1111,fcrc11ce The cluld s head \\'as s1e:ad1cd and the grealC$1 

c1rcu1nrerence 1\as measured by placing the tape round the fore-he.id juJt 

supe11or to the supr11-01b1Lal ridscs and round the bead to tbc maximum 

occ1p,11I prooune11ce \lcasuren1cnr.s \\ete made to the nCArCSt O Ian. 

Cl,est Circ1111,fcrc11ce Using l3pe. n1euuremcnt of the chest circumfc:n:ncc at 

the IC\d of the ruppl� 1n nud ,nspirallon \VllS nude �le:i.su.rcmcnt.s were made 

to the �resl O I cm 

,\/11/-l 1111cr lr,11 Circ1111,J.-r.-11ce ( \Juac) l\tcasurcmcol.s of l\,rtJAC ore used

1n 1he .»e,smcnt of nu1n11onal stlltus of clu.ldrm. This 1va.s dooe by allo\\-,ng 

1h..: !en arm 10 !wig frcd) and the orcumfcn:ncc of us 1111d pouu., haJf,\ay 

bc11\c,,n ,h .. olccr """' arJ the acronuum mca.surcJ 

Cro\\ lh ltcrC'rcncC" Cun C'$. 

l h .. nulnllon. n. of lhe 1nlU1t.s 1vas computed by u�ng E.Pl-NUT
module or lhc l!p1-info (1CSJon 6) (\\'orld Health Orrarusa.uon/ Centre for
Due� Conirol (CDC) 1995) The analysis pcrformcJ by the program arc based
on SJO\loth reference cut\� dc-.don-1 by the ... at --• C ,...... ,, io..... cntrc For llwtb

•
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Sta1istics (NCI-IS) ond CDC (Dibley cl oJ 1987) fhc follo,ving nutritional

indices ,,crc calculated. 

IIAP I lelghl for Age Perc:cntllc 

IIJ\Z llelghl f« A&C Z sc:orc 

HA�I llc,&),1 for A&c percent of t,,fcdian

\VAP \VciaJll for Age PtrUnlilc 

\VAZ \Vcight (or Age Z sco� 

\VAM \Ve1gllt for Age pc,ccnt of Medlo111 

\VI II' "eicJit for lle1aJ1t percentile 

\\'IIZ \llcight fOf height Z acott 

\\IIM \llt1cJil (or I lc1gh1 pcrccot of t.fedwi 

Sl<.JNFOl�D 1·u1cK 'E 

ll1c rnc::uun:rncnl of fat fold thickness \\-:lS done USUJ& reliable 

c.ilhpcrs. Inc 111c;isun:mcn1 ,,.u oblllined allcr the follo,vmg procedures 

1. Ilic subject bends her nrm ot the clbo,v and laywg the lumd ocross the
5ton1nch (if 5he 1s nght handed, the left arm ,,-as mellSUlCd Md \•ice

i. rJa) 10 order to find the midpoint of lhe arm.

2 n,c shoulder ,,as p11lpa1cd to locate the acrom,al process 11nd the
olccranon process at the lip of the elbo\\.

3 \ me:isunng tape ,,Js u� to mensw-c the rrud-pocot of the ocromial
nnd the olccrnnon process, the point maJ'S..cJ \\1th D pen.

4. Ilic fol fold n1C1L\Urcn1cnt ,,u., m.1Jc by lctung her arm ruing loose I) to
the ,-Jc, and " gm,r of folJ of :d.,n anJ sub.:ulllncous fat bcl\,ttn the
1hu111h w1J ron: lini:.:r ,hl(i,tl) :ibo,e the n1id point n,:uk of lhe skin ,,,._,
pulled 0\\'11) fr\lm the underl) 1011 muscle anu the calhpcn ,,,u plKcl
over the fill folu m rl The m1:11Sumncnt \\11) mid to the n�t 1,0mm
en 1,,u 10 thr« \<ConJs TilC n1C11SW"Cment '"'llS rnJ lhncc anJ the
.a, cmi;c or the r�1ng ,,-:u rcconlcJ

•
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Oichll")' i111:1l<c 

The 24 hour recall and \\c1gh1ng ,.,.-as acfuprcd for this study. The 24 

hour rccnll is con1monly used 1n nutrition sunC)'S to obtrun estimates of tJ1c 

typical rood intakes. (\Vhitney 1990) Consequently, the actual food (4J(cn in 

one or the 3 days ,,-as 111C.1SUred by staying in the house of the subJCClS, 

2.J.2 L,\OOltJ\TORY IN\ICSTIG1\TION

2.J.2(n) I lt111oglobi11 Esti111ation 

1 he cyann1thaemoglobin mctl1oJ ,vas used 10 dc1cnninc hemoglobin 

concc:n1ration n,e n1ctJ1od 1s based on the coo\'Cf'Sion or hemoglobin to sublc 

cyM-n1ethncmoglob1n by potassium rcmc)an1dc in drablcias solution. 

Drobk1ns rl!ilgcnl conto1ns I gm of sodium bicarbonate. (NaJ ICoJ) 200ma 

rouw1un1 fcrr1c)i1J1JJe ("- fc(C\/)) and 50mg potassium c:yru:udc (KCN) 

J1Sl,ol\cJ in 1000ml dc101 scd \\Oler.The absorb3na: of the solulJoo 1s 

measured in n photo clc:ctru.: colonmctcr. 1nc prolocol � for bcmoaJobin 

dctcr1111na11on 1s ns rollo,, 

llloo<l ,arnplc (20ul) ,,:is aJJed 10 4ml of drablins solUIJoo. The tube 

contn1nt11g thc solution \\.IS co ,ercd ,,ith a rubber b Wlg onJ inverted SC\cral 

limes The optical Jcnsll) of tl,c solutiun \\'U Jc1enn1ocd using a photoclcctrie 

colorimc1cr nt 11 ,,-a,c:lcnglh of 540nm �.ti wlutJons of C)11.D· 

mc:1lwcn1"11lob1n solution \\.::re used to""'"",... a••·--•--• C ,-. •r-· �...,.....,u cw,, e. OflCcnlnlUon

or hac1noglob1n ,n cad, �mplc: ,,u dctcmuncd fn:,n1 the Sl.:llld.irJ CW\c

•
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2.3.2 (b) J'l!r11111 Alb11111i11 Esti111atio11. 

t\-loruhly blood serum SJ1mplcs \\ere collected from Co1ch mother unul the 

return of drc nrenstrual cycles i\hquols of the blood scrun1 samples ,vere stored 

frozen (- I S'C) un11l analysed Each S3111plc was th.1,\ed al room temperature 

prior to onalysrs The bromocrc.�ol green (BCG) method ,vas used for the assay 

(Oount,IS 1'>71) 

fhe Bromocrcsol green rCJgenl ,va.s composed of Sl!ccinate buffer (95

11111101 / I} (pl I J 8), Orornocrcsol green (0 I 5 mmol / I), T,vccn 20 (9 g / I)

Altquo1 of each sample or standard (0 02 ml) was added 10 BCG reagent (3

mis) 111 lest tubes AbsorbiUlce of the resulting solu1ton 111 620 nm was 

delcmuned using a colonn1e1er The conccntrnuon of alburnrn an each sample 

\\"35 calcula1eJ u�in� Llus equ:11ion 
v,,� 

(Jf)
.J 

, conccn1ra1ton of swidard used 

\\ here OD, ts Oplre.tl dcM,I}' of sample 
OD., rs Op11cal dcns11y of stand.inf

2.J.2(c) cn1111 rruh1c11n ls11111111ion -

Prol1c1tn cs11ma11on \\� pcno� usmg the \Vorld l lcalthOrgaruuuon rc.1gcn1 Progranunc protocol for enn.� ·-- Tb ·.-,.,..,_ ... uullDO&USay C as.say 
\\U dc,cto� (or u� '" rou11ne c.u..11141100 of prolactJ ,..__ n , nc assay c.orwsu oflltrcc niau1 \lagcJ 

I lncub.l1ion ofwnplc ,,uh I bQd co1teJ ,, th nunulc$ r,0l1e11n blnds 10 the anubod � �rolacun aoubody for 30
rnno,'Cd by mearu or• mag�uc 

v, scrum cor,p-oc-u arc 
n1t1hod dc,cr,t>cJ belo\\ 

kplf111on, 1nclud111g a \\1Uh �lt'p w:u,q. Ult.

• 
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Rcac:11on or 1hc anubody bound prolaclln 1V1th an enzyme conjugale for 2 
hours, excess cnzyn1e label ,va.s rcn1oved by magneuc sepa.rallon including 
11,0 ,,ash slcps 

\n enl}nie / substrarc reaction to mCJ.SUrc the amount or anlJbody enzyme 
conJugolc ond hence prolaclm bound 1110 reaClJon produces a colour 
change (ycllo,v to pink) and ,n One hour. rbe reaction ,s 1erm,na1cd by the 
add111on or n slopping re.igcnl 111c obsorb:ince or the reac1ion nu:itturc ,�-u 
dcrcnmned using n Serono �pc1ropho1ome1er 11 492 111d SSO nn1 

obc1i11 AsS:t} Hc-ngtnlS 

�l.1g11chc ,\utilJod} (co:llcd I'ro11,kd os o SII.Jp«rulOII dilwud will, assayb11JTu /ufo,y M# 

IJcnd) 

l'rolnc1i11 s11111danlJ ,"1anltlrd I• O.,JULprolocttn 

(I} ophili1c-d horse- Jtrurn) ,,.,don/ J - /OOIIIIIJILpirol«r1n 

l.nzy111!'-lnlidlcd nnhl,od) 

\s,.,, Uu!Trr(2X 
runc,111n11r) 

\\ nth 1011111011 (4\ 
concr111na1r) 

' \ulJJlr�lt IJurTrr(l\ 
cu11cr111rnlr) 

' Slop llu1Trr(4, concc1111111r) 

stOIIJ,,d J • J 10 MIU L prolaa,,, 

,1-"rr/' • JJO ,,,JU,Z. prol,,au, 

n,11t-l.rJ J • IIIOMIULprotaau, 

,1anJ.W 6 ]!JOO M/Ull. f">/octin 

,t,lflJor,J 7 • 1JOOMIUL,.alcn,, 

·' f /'11K$ -�""-' _,_

• 

-

'\ 
•
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1\ssny l'roccdurc. 

43 ... 

1 100µ1 or s1andards or samples 10 duphcale \\:ere dispersed into tubes 1-

100 

2 1 oOill woshed niagnct1c anubody beads added to tubes 1-100 by using o

repeallng 100µ1 multidosc p1pe11e 

11111111111')' of culJe co11lc11U. 

'1'111Jcs 1-14 Stantl(lrt/ t11bes(1111:/11t/,r1g :ero standard) 

/OOJII :,/a11d(lrd and JOOµ/ 110.shed n1ag11el1c ar1tlbody 

·1 uhcs 15-100 U11/rJ1(Jl111 JW11ple1 111c/11dt11g 1110 sets of QC san,ples, one al -tlte
hcg11111111i: 011<1 0111.· ut the end of the CUSO) 
JOU 111 su111ple w,J JOUµ/ 11·asl11:d mag,1et1c a,11tbody. 

Tul,c IOI Substrate blc111/c (1101 USt!d 111111/ colour de,·elopn,ulf stage 011d co11to11,s 
0111} s11b.1tratc solu11u11 wJ stop buffer 

r, ,r�t i11culJ:1 liou.( i11111111110-ei t r:i ctio11 of prol:1cl111) 

I ube., 1-100 \\Crc ,onc.,c n1L'<cd for li'\e minutes 

2 1 he tubes \1crc co"crcd ,,uh se.tlon plasuc film and lnlll1ferrcd to a

1\atcr bath at 3 re (JO nunulcs) 

I 

2 

) 

s 

The O'-\OY tubes \\tic rcmo\ cd from the \\1l1CI b;uh 

50011I of,va�h buOcr "'1.1 oddcd to tubes 1-100 ond vorte.'< mi."< gcntJ)
for S �ccond, 

I he 111bes 1\ere allo\\N to �t&IKI on a m.i net.le scp.uutor for s minutes
Supcrn1111nt hqu,d 111n dcantcd from all tubes by ID\crttng the
5Cpa11tor Ii, �t ond then on 111 adsorbent paper tu drain. llnd remove
rcm.11n1ny droplcu in tubes by gently tapping the tubes in I.he scpuator
on the filter l'll'Cf 

Scp,irator \\'llJ restored to an upright position
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6 JOOpl of diluted labelled anubody solution was added 10 nil the lubes 

ccoud i11c11bnlio11 (rcnclion 1vi1h labelled nnlibody) 

All the tubes ( 1-100) were vorle'< mixed I 

2 rite tulles ,vere covered nod transferred to n \vater balh al 37 °C (two

hours) 

ccouLI w11sh step (double II nsh) 

I Tubes were ren1ovcd from IJ1e 1va1cr bath 

2 500111 ofwa.,h bulTcr 1ws added 10 1ubes 1-100 and vorie.><ed for 

Ssecouds 

3 The tubes ,v�re ten 10 n rnngncuc scpara1or for live minutes 

4 l he supcrn31nn1 h11u1d \\-..S rcmo, cd from all lhe tube., by 1nverttng lhe

s.-p3ra1or Tins II as then in, ened over an absorbent paper to dnm. and

ren101c: remauung droplets 10 lhe tubes b) gently tapping the tubes 10

lhe scp3ralor on IJ1c pnpcr 

S l he scpMator 11.os re1umcd to an upright pos1uon

6 S1eps 2 S were repeated

Colour Uc,·rlopnic111 •

SOIJ11I of subsu11c ,olu11on \\IS added 10 all tubes 1ocludtng tJie 

sub,irntc bl11J1f.. (1-101) 
2 

) 

b�lh 

4 

5 

l ubes I 101 \\CIC�Oflc:,cd 

I he 1uhes 1,crc co, cicd 111d incubated for I hour at (J7°") 10 1 \\"lier 

I he tubes 11.erc remo1cd horn the 1,11er bath 
Ind of top bullcr ,,u added lo all tubts (l-101) m th c same �uc.nce
lh.u 1hc aubs1r11c buller 11.u added 

•
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ts 

6 The tubes were Jen on a n1agne11c separalor for al least JO n1inu1es 10 

ollo\Y the sedm1ent 10 seule do\Yll lo give a clear solution. 

Colour 111ci1s11rc111c111. 

The opticru density of all lubes \YU measured \vil.hin 24 hours of 

co111pfe11011 of 1he assay using a serono serozymc photometer.Result \VU 

onaf}sed using the \VI 10 in1111unoossay Daw Proce5S1ng Program 

fYPIC1\L l'llOLACflN ENZY1\IE fi\f1\JU O,\SSAY ST1\NDARD 

Cl ll\ I� 

The graph belO\Y shows a prolac:un enzyme immuno assay calibration 

cu�e of opucal density 550nn1 versus prolacuo conceotrauon. This tS used for 

the intcrpolouon of n1os1 test sample results. �tu.sured opuaJ density values 

i;rcalc:1 than 2 for siantlnrds or snntpfc., ,,ere Ulc:orrcct and were not used to 

c:nlculntc rc.suhs Snmpfcs \\llh optical density 550nm values greater lh4l1 2 

were re-measured 01 492nm for c:oJc:ulauon of results fron1 a calibrauon c:un,-c of 

opucaf tlcnsuy 492nm versus profocltn c:onc:cntrauon (aJJO sJ10\vn an graph) 

•

• 
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Fig 2.2 
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2.3.J Urinary Es1in1alions

Aliquots (5inl) of early n1orning urine sample \YCfC collecled from tJ1e

111othcrs once n week until the return of n1cnstrua1ion and stored frozen until

nnnlysed Pnor to storoge Lh101nersal (0 1%) was added as a bacterioslaL to the

sarnplcs 

2.3.3 (a) Urinnry l'rcg11anctliot-3-nlphn Glucuronidc Estimntion 

Unnary Prcgnoned,ol 3 alpha glucuronide was quantified by enzyme 

1111111unonssay (Alisan et al 1993) The assny uses n second anubody unmobilised 

on a niagncL,c solid phase for scp11rotion of free from antibody bound hormone. 

,\ssny Hcngcnls. 

Prcgnancd1ol .J. nlpho glucuronidc standards, pregnancdiol-3 alpbll

glucuronitlc nnuscrum, Prcgnillled,ol 3-alpha glucuronide enzyme label,

l\lagnellc second 1111ubody, Quahly controls for assay, substr.uc reagent

• 

• 

• 

,usny bulTrr

\\'nsh bulTcr 

S111Js1ratc 
IJu!Tcr 

100ml conctnlrolr ccnto,ru O /!,{ Trl.flT(d b11ffu (p/1 7 J).conuunlng 
ma11n,.s,um. S10<l1um <1nd :tnc dtlorldu. />0\1ttt ffnml proteins, a svrfoct1111I and 
o. i,, J�J,um .A:11/r 01/ui,,I ,.,,ft JO<Jtn/ offrul,lv prw,-,,.d d,stlllnl w'Olu

I 00ml cunc,n1m1, cunta,ntng Atog,,,.11111" and :me dt/onw ,a S11Tjm:J1111t and 
0 /H sodium tc1d, 01/wlrd ,.,tit 900,,., of fntrh/y pr-.panJ Ji.slJll•d watu 
b1forr ust . 

/00-,,/ C'Ollctnlnllt <of a dl.t/tanolOl'lm& /(cl buffer (plf 9.6) oonta,nl"I 
\faJJnut•m 1J1td :,nc chlortJu ond O 2.Sg -11um and•. DtlullJ with 400ml of 
J1$l1lltd "111,, l:>t/on out 

• S1011 IJulTcr JO;,,/ cunctntratt of.w.J,um lt}Jr,u/t# ond a ch•lot1n, tqturl /n fl)'Clnt b"ffu, 
(l'll 10 ,., o,,.,,J .. ,1� ,JI),,/ ofdW1/lnlwattr &tfo,w llff

l'rc11nr111lo11 ofsinntlartl D1\llllctl ,vatcr (2 ml.s) was added to the

standards and mixed 1horoughly The rollow,ng cooccnuations "ere obwncd 

SI ond�rd I 18 I 110101/1..

111nda1d 2 3·1 Snml•I/L 
11111dnrd ) 71 6111110VL 
it11ndard 4 I)) 6nn10VL 
stamlarll S 266 Onn10l l 
,ianllarll b SlS 6nn10VL 

•
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Prc11nralio11 of s:unplc. 

Samples \\ere tfu11ved al room temperature and d1lu1cd 110 100 with 

distilled water Ahquol (2S�u) of each urine sample was added lo 241Sµ1 of 

assay bufTer and vone.'(ed Niquols of the mixture (S00µ1) were dISpcnscd into 

duphC.1le assay tubes The as�ay tubes ( I 00) were arranged a, detailed bdow 

I uhc, 1-2 

rube, J-l.'JJ.,� 

I ubcJ 5 211 

Tulle, l 1•26.95-100 

Tubr, 1r .. �2 

"Ion 111ttlric Dlntllni: lubes (NSO tube,) 

Zero Anllgcn tuba 

S1�ntl;,1nl Tubes 

J Intern.ti Quali11 C.alnll Talla (JQC) 

O,lulttl urine illllpJcs 

I 500ul of SIQJ1da11l, buff�r or diluted urine sample in duplicate ,vcrc 
Jispcned 11110 tubes 1-100 

2 IOOul ofan11l>ody (To NSD tubes IOOul assay bulfcr and not anubody) 
ond IOOul of cnzyn1e label ,,u added to all the rubes AJJ tubes ll.ctc 
, ,nc,cJ 

The ant11:cn-1nt1boJ) reaction 11u accomplished in a rcfngcra1or 
Ovcrrught or ahcma111cl� II lrC for '.!boors 

f Ill 1111111011ing11c11c Stllll 1"1111011 

I 

2 

Al lhc cnJ of tins pcnoJ, IWA) tuba ,,-ere ret1101,cd from the 
rcf11i;cr;11or or ,,aicr bath 

1 he surt'rNlant \\U IC11101ed from Lhc 2 .. anubody aruJ this \\-U
replaced 1,11h I 0ml or assay bulTcr. and the solutJon "''" gently mixed 10 
�u,pcnd the r1111clcs lhc SC"ConJ W!body (IOOµJ) "'-U lhaJ added 10 
tubes 1-100 and Id\ for one: hour &I room 1cn1pc,111urc 

�c111ra1l011 111ll "llJh 11tfl

I lnJ of \\&sh buffct ,,-u added to tubes 1-100 and,,.., bncOy voneud
2 lhc tubn ,1�,c •u�cJ on• '�1c scpa,11or (or S-IOminutcs

•
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3 The supcrnatont ,vas rcn1oved from all tubes by inverting the sepenuor 
n,e inverted separator \\IIS then put on an absorbent f•per to remove
and drain remaining droplets ,n the tubes by gently tappUlg the tubes 

4 1 he separator \\las pul back ,n an upnght position and steps 1-4 \YUS

repealed 

Colour Oc,•tlopn1cn1 

I. O Sod or substrole solution ,vas put 1010 tubes ( l-100) and to rube IO I
ror use as substrole blank

2 ·1 he tubes ,vere vortexcd

J 1 he rubes ,�ere incubated ror I hour 11 Jr TI1c m:tgnetic particles 
sculed do,�n 01 the bollom or the rubes 

4 lhe rubes ,,ere rcmo,cd from lhe ,va1cr bath 

S 1ml or stop buffer \HIS added 10 all the tu� (1-101) tube IOI is bl:uik.. 

6 The tubes ,,ere lcfl on a m.igne11c separator for al least 10 minutes to 
scdunenl nil the parucles produang a clear solution for colour 
111easurement 

7 The opuc.11 deni11y (00) or the supemalant ,vas detcnn,ncd 

( olour 111r.uurc111t111 

l he OD or the Sl.lJ>CfllalJUll \\U dctcmuncd \lithin 24bours of

co111plc11on or 1he auay U5lllg a <crono scroZ)TUc pho1ometcr OD, greater 

than 2 ,,ere unrchablc, ODn1 ,,u u� ,n quanuryu1g such samples
-

('alcul,111011 of ltuulu 

Re Jlt " J:, .td I.WOK the \\110 iiMiuno�y Data Processing 

l'rogrun I he prosnan1 rlou a du�c rc.1po11� CW'\'c ,�11h the standards The 

conccn11a11on of the samples \IC1c dctcrnuned from the �IAlldud CUl'\C 
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so .,.,

Fig 2.J Typicnl Prcgru111ctliol-J- nlpho Glucuronitlc slantl:1rd cun,c 

• 

• 

r\ pr cal 51;111dj1rc.,I ("Ill"\" (ur 
• 11, ,·:.:nanrttiot-3 c,., t11c1111111i<h;.
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• 

2.J.J (IJ) 
Es1i10111io11 Of Urin11ry Es1ro11c-J-Gluc11ro11idc. 

1l1e ass.,y mclhod used 1s designed 10 estimate esurone-J-glucurorun1de 

111 human unne The way 1s an enzyme immunoassay which uses a second

antJbody 1mmob1lised on a m11goe11c solid bead for separatioo. of free from 

11111ibody-bound nnal}1C (Ahsan ct of 1993) The main apphcatioo of assays for 

cstrone-J-i;lucuro11 iclc in 1uu1111c cl,mcal practice i,s in con1unctioo ,�ilh 

prc:g0.1nediol-J-ruph1 glucuromde assays for 1he assessment of ovarian furn:llon 

Tl,c rallo of  the h\O 1ne1obohtc:s 1s used to d1,st1nguub bct,vccn o�,ilatory and 

1110\-ulator; cycles 

llc:t!!tlllS 
Estronc-J-glucuronidc stetndards Anu-es1ronc•l•glucuronidc 
ant1sc:run1 
E.slronc:-3-glucuromdc enz)mc label Quality control pools assay 
Subs1101c rcagcnl (phenolphthalein n1onophosph111c SAit 
�13gneuc s«onJ anubody (1nag11eucally hoked antibody) 

l'rc:11:ar:111011 Or Rc;igcnu. 

• o\s�:1y UulTcr

• 

• 

• 

• 

• 

• 

,, nsh nurrcr 

S11la11 ,tic UulTrr 

top Duffer 

Ci1 rouc-J-gl u ru rou 11Jc 

S1111,plts 

I '(),,/ a,n,1111rratt C'Mloin.r O /,\/ Trts.HCI buffu (pl/ 
·' \l,gnts..uu,,,_Sod,,,,,. and zin, cl,JOl'ldu. Bo.,nt <rn,m
f""'lt •• a sv/otltllfl ,.,d O JU ,odl,,,,, a:Jtl. Dl/11/tJ al 11111# of 
'"" "11/r JOOmJ of Ju11lf1d ... nru

1'11t co11«nfrott cont•,u ""'Zffe.D•,.. -,ti :,1te dtloritlts.o 
,n,r/atto,tl ond O IH _,,_ a:tdt Dlluttd Mith /Ill- 0,t 1 

htforr Mft 

•• l WU tr 
•
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r. 

• 1n11llnrcls 1ml t1/ ,/11111/tJ Mtl/tr ll'tJS t1ddt1l 111 tht J/andttrd and 1'11¥td to 
1111 <" a th� fol/OM mg cvnc,11trol1011 
stamlanl I 0 .  ]Jr,rno/t/ 
Jtandar,I 1 0 6/n,no/·l 
11,11,JorJ J I 10Mtol I 
Jtnttdanl ./ 
Jl,Jndim/ j 

11011dar,l 6 

1.J()imo/Jl
./ 61nMoLL
8 ]Jnmoll

I he I 00 ossay lubes l\i\S arranged os follows 

luhc, t-2 

1 ubn l I, Yl-'H 

lube• �211 

luh�, 2 1  lG,9� IUU 

I uhr• U, '12 

l'lu11 •111clOc binding 111bcJ. 

'/,r_ro n111li:rn 1uhc1 

St,1111111111 1111Jc.1 

J l111cnrnl 11110111) con1n1I si111111lu ()QC smmplu) 

l'rctlil111ctl urine 1an111lc., 

\110111 ul stondord, bulfcr or l'rcd1luted urine s.lmplc 111 duplicate 1vas put 
11110 tubes 1-100

2 IOOul of antibody (To '\SO tube IOOul buffer 11as added) and IOOul of 
erlL)Ole label 11as nddeJ 10 nil 1ubes 

3 1 he re3clion 11.is olkn1cJ to proceed m the refrigerator ovcrrught or 111 
J7' ftir 2 hour� 

• 

I 11111111110111111:11 elic �r pn rn tio11. 

I I he nsso} tubcl 11crc rcmo1cd from the rcfngcrntor or 1111tcr bath 

2 IOOul second 3ntibody 1c�gcnt 110� added to tubes 1-100 

J I he tubes ,,ere len fur one hour ot room tempcratu1e 

Scpn, ;Ilion and 11:ish step 

I I 1111 of 11,t)h buffer 11 as aJJcd to tubes 1-100 11.nd 1·ortc.xcd

2 I he tubes ,�ere ten on a. nugncuc separator for 5 nunutcs 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



(, 

J The supcrn,llanl hquid ,vas rcmo11cd from all the rubes by inverting the 

scpnmror The separator was inverted over an absorbent paper 10 dra,n

1111d rcn1ove rc11131ning droplets 1n lubes by gcniJy rapping the rubes 

•l 1 he separalor was pul back 1n an uprigh1 pos1uon 

S slcps 1-4 \\il.1 repealed 

Colour l>cvrlop111cn1. 

I O Sml ofsubs1ra1c solution wu added to all tubes (100) and tube 101 

2 All the lubes ,.,,ere voncxcd 

3 The lubes ,.,,ere incub3tcd for I hour at Jr

4 I n1I of stop soluuon '-I.S added to aJJ the tubes ( 1-10 I) 

S TI1c tubes were lcfi on I lll.lgnctlc scpantor for 11 leu1 10 nunutt:3 10

sediment all the parucles 

Colour 111r.u11rr111c111. 

fhc ()0 of the supernatant l\'IS dctcniuned ,1o1lhin 24hours of 

complclfon of the iln/&Y, u�1ng a serono urozyme pbotomctcr OD,,. grearcr 

lh3n 2 "c1c unrchablc ODo: "as used 111 quanuf),ng � a:unplcs 

Cnlc11la11011 or rMult, 

Re ull "c1 e 11na.'rstJ usm,s the \\ 110 UIUIIWIOUSll O ra Procesmig 

Progran1 I he progran1 plots a dOJC rcspomc CUl'C \!o11h lbc 5WIIWds, The 
• 

conccnlrauon ol lhc wnples JctcnnincJ lrom the sand&rd cun-c 
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2.J.J(c) 

6 

A SAY VALID,\TIO,\' fORTIIE UORJ\IONE,\SSAYS 

The in1una/ qua/11y conllol, \I.etc included 1n the way 10 

I Dc1cc1 llcnds and allcrations 10 result., from con1rol sample so that 

early, clfcclJ\c remedial 1c11on CIJl be Liken before scnou, loss of 

prccu100 occurs 

2 Pcmut valid Judgemcnl lo be made on the bw of resulis 

J Pro,1dc a conunuous record of lhc precision of assay result., • 

Pro\1dc an obJCCIJ\ c basis for rCJcctlOO of the mcasurc:mcnLI of 

ind1V1dua.l unl.no\\O samples or the cnurc ISSIY runs, ,r t.bc preciaoa aad 

/or accuracy rcquircmcnl.S lu\ c 1101 been fulfilled 

5 i\loni1or 1hc pc1fom1ancc of piec:c:s of eqwpmec.t aad nwcriab 

6 \lain1a.in an obJCCII\� musurc of la!>oAtory performaac:e ova- time 

rcsulung 1n I bod) of m(orTMl:lOD tbat Illa} be aws.ed by indcpendc:nl 

obs cl"\ crs 

Otfinl11011 or ttnn, u,N.1111 1hr 1111rrual q•aUty coatrol 

\ccuniC): Tbc CUCI ag1ttmenl of I ICSl r�t .. ith tbc INC vaJuc. Tbc 

1.k\JOll.>n ol 8 ICSI f(SUh from the IIUC \-alue IJ uw:curacy and lhiJ IJ \\iw IS

mo1u1u1�-J by lntc1 n,I quiltt rontrol(IQC) and C\tc:mal quali1y control

r•<Kcdura l EQC)

I,.; c '-···--u u ..J; lhc lllWl oftbc rciu.11 Oom clifftrc:n1 l&borntona (Thi,

11 1hc ,-.tuc used ID 1bc \\ 110 l Q scbmlc that .. ,u wed for lhis study ) o, b)
u he man rcsulu fiom • nimibcf or �Y rwu. Au:sn-� vahxs 1te IUCd

bcauJC 11 u ''ff) cWfJCUlt 10 ddc:munc tbc rd11blh1y of lbe ll\Je ,-we fbr
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steroid hormones or many peptide hormones The assigned values nro some 

tunes called target , alucs or conscns1u values 

Bias: The deVJation of the test result from an assigned value Bias is  usunlly 

e,prCJSCd � a percentage ,,l11ch niay be positive or negative 

lll'Jlhcntcs: \Jiquol! from the same sample each " proccued as an 

1n<ll\ ,dual 1mple 

l'rl'c1s1011: \grccmcnt bct,\ecn replicates measurements It is a measure of 

rcproduc1b1hty of the result Imprecision is n1ost commonly expressed as \\ithin 

•n111 vnrintion, bct\\cen run ,·nriatron and dnfl

\\lithi11 run, nrintio11: An index of the unprecision that occurs ,vi thin 

e, Cl) single IISS�Y run Sources of 1mprcc1s1on ,oc:lude pipellog error, and

crrol\ on the end· point signal 

IJcl\1 ccn 11111 , nrinlion: An index of 1mprccis1on that demonstrates tbe 

,arialrltt} ofrcsuhs from one &S>J> run to another In oilier to be able to assess 

the bct\\cc:n run ,.inallon, the urnc control sJmplcs \\ere assayed 10 

consecut,,e assay runs 

Orifl: An 1ndc, of imprecision that d�cnbcs the lllStab11ity of way 

cond11Jons du11111,! the nss.,y process Dnn is ume related It is cbanctcriscd by• 

clcnr cut d,rrcrcncc be11,ecn 11,0 measurements of I control a sample in  one 

nssay run The control s:imple 1,ilS placed 1n three positions in a sencs of  llSSay 

tubes at the bcginnrng. nndJlc and 11 the end 

l'rcp:1rnt101u or onlrnnry control SAn1plcs 

The residues of 1od1,1du.il plasmi wnplcs \\Cre stored frozen at -20°"

The samples "ere 1ha1,cd ,1hcn the total ,olume of the samples an,ounts 10
500,nJ or more The san1rlcs 11ere nu."<cd together, filtered and dispensed (0 s.

•
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I 01111) 11110 , inls The vials ,vcre senled and stored frozen ns the quruity control 

s01nples. These QC snmples nro clossilied nccording 10 the phys1ological stnte of 

1hc donor i e non pregnant, 11on-lnc1nting, or h1ctnling n1others. 

In addition to these quality control snn1ples , other control samples ,vith 

assigned values were obtnined fron1 1h0 WlfO Collaborating Centre for hnmuno 

assay, I lnn1111etsmitJ1 I losp1tnl London 

l'rocctlurc.s for c111ali1y co11trol , rcjcdion nntl rc1netlics 

1 he ,, ,thin run variation 1vas measured os 11 1vithin duplicate venation by 

assaying the snmplcs in duplicates and measuring the dnfi 10 the assay 

Vnrintion 11 ithin intli\•itl1111I 11nlu1own sn111plcs 

\\litlnn n111 variation or mdividual unkno1vn sa.n1ple is an index of the 

precision ,n ,neasurcmcnt of individual snmples A coefficient of vnriauon (CV)

for each s0111ple assayed 111 duphcntc was calculated nnd used as tJ1e basis for 

ncccptru1ce or reJCCtton of nn n$sny run 1 he percentage coefficient of vnr111tion 

(CV) 1vas cnlculntcd based on tins rclnlionslup

•1.cv- 11c1
-

Ill 

where d 

M 

is the difference bet1veeo tlu: 1,vo results 
., the mean of the duplicates. 

I he CV ,ws bnscd on the result or the duplic:ite nnd oot on the primary 

dntn If tho CV or a srunplc / duplicate exceeds IS��. the me.in ,vn.s considered 

unrchoblc and the sarnplc 1Ylls ,c nssn) ed 

Vnri:ilion II ithin intlh id uni nssny n111s 

'l;l1e 1vitl1111 nut imJ>rcc1sion in 1nd1\ldunl tUsay run 1vn.s 1Uscssed by the follo1v1ng 

pa1111ne1crs 

•
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I 

I N11n1bl!r of re;ected duplu:11/l!S, m1el the 111cm, of 1/0/1 re;ccled dupltcntes 

Cl''s If the pcrccntuge of thl! re;ccted san,ple par as.say c-ccceds 20� 

and or the 111rw1 Cl of Jhc 11t>11 rejected .ran,ples Is higher than 7 9' the 

dctcr1ora11011 0,1 pr.:c1sftHI H apparent m1el 1hr a\SOy ts rtjected 

1. 7711! prl!scnce of drift uul,cates the l11stab1/fty of nssny co11<h//011s during

the ti1.111y prucess Tu 1110111/or the drift three sets of 1111er11a/ quality

co11trol(IQC) a1ul e-cter11al control(l:.QC) san,ples 11as f11c/11ded 111

tlupltcatcs al three ,l,ffi·reut JJOl11ts In the assay hatch. 77,e d,j/crence 111

thr 11/l'(II/S c,f the three !Jl!IJ of dupllcall•s ll'as used a.r a 111etJSUrc of the

t/r,ft 1111/1111 011 Cl.I Ill) n111 If the 111,:a,1 of the seco11tl or 1/11rd d11plu:11tc

,et of the /QC 1111d i:.(l(' so111plei 1s larger or .1111111/er by I 59' 1/,011 Jl,e

llll!IIII of ti,,: jirlt tl11pllc<1/1! l/11.1
°

/C(l/l!S OIi 11/Stabfllty Ill the assay 77,e

/l/lfl!l111/,le CUJll) lltl\ L(IIL\l!'fl/ClltlJ• dl.\ll!JfOrtlcd

Uch1 ccn r1111 \'nrintion a11d control chnrlS:

nus 1s the 111casure of the reproducibility of results Ln order to be able 

to ns,css the bc11vecn run vnriJtion the S311lC conuol samples \\ICfC assa}cd in 

C\'CI') cunsccutl\C RSQ)· run 1 he hJtchCJ of controls 1n duplicates ,verc done 10 

each assa) run Each batch of control differs in the conccnlnlllon of lhc 

nnnlyle�, 1cprcscn1111g the 1011 medium and high conccnllalion patient santplcs

1 he 1eproduc1b1hty of Lhc measurc:111cnts of each contsol SAmplc ,vas 1nonitorcd 

using the fot10,v1ng �,cps 

Stc11 I "lean values of the rne.uurcmcnts of coallol san1plcs ,vere 

recorded oner tho 9• n1casurc1nen and the rncdinn 1s found 
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This median is used 1n rhe consecutive runs Aflcc c.1ch run the 

resuhs arc checked 10 de1cnnine 1f II falli ,111th1n lhe range given 

by the n1ed1an (+,- JO"� of1he mcduan) 

lrp J Aller 11 leasl 20 �uccessful non reJcctcd runs, n1can and standard 

dc"1a11on of all resuhs ,vere calculoted for each con1rol sample 

These 1,,0 pi11amc1c,s ,,ere used 10 plo1 a eonlfol char1 for each 

control san1plc fhe aJcula1ed s1andard d�11tion (SD) u used 

for the cons1ruc1ton of '"a ming luruls and reJccllon !units in lhc 

control charts 

rhc ,,.irning and rcJecllon hm,ts 111 1hc consecull\iC runs '"-ere compuled DJ

follo\\ 

\\ \Jt/\ I \G Lt.\11 rs 

nw, CTIO\ L1,11TS • i\l + JSD
-

• 

\\ here \I 1\ 1hc mean l he sru11c SD \\IIS also used 10 express the bcl\vcen run 

, anat,on nunu:ricclly ,n the form of the bct,veen run cocffic1en1 of vanouon 

(CV) 

CV("•)• 100 SDfl\l 

The b,u 1n the IWlY run ,,-as also measured dunng the study Bias 10 an

assn} 1� n1c.1surcd as a d1ffcrcncc frorn the assigned \.'llue Thus 

b11u 1•1.) ... 100 n-t\ 

The bi.is 1s c11hc• ne1:1a11, c or posiuve percentage depending on ,vhich 

\'aluc 3 or ,\ 1s Jirgcr 1\ b• s chart \\ as ploued '"'lh dotes of the assay runs on 

the , ll\l\ and the l>ia1 on the >··a.'15 
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llrjtclio11 The assay \VllS rc1ectcd when the buu \VDS more lhan +/-20-/4 

2.4 Critcrin For Disco11tin11ntio11 

The study of 1ndl\·iduoJ subJects \vns d1scon1inued before con1ple11on 1f 

one or n1orc or !he folio\\ mg apply 

I Serious 1llncss or death or the n10Lhcr or 1bc 1nfn111 

2 Illness 11ecess11a1ing the iniuauon or prescribed drugs \V1IJ1 con11nun11on 
bC)Olld t\\O \\CCkS

3 Non comphnncc \\Ith study prolocol 

4 t.lothcr's pcrsonol reasons 

S ln1uo1ion of honnonoJ conlmccpll\ es 

l'or11c1pn1ion 1n the study tc1111111ntcd 111 a.ny or the follo\ving end points 

I ·1 he occurrence of two episodes orvng1ntd bleeding \\-luch arc perceived
lo hnvc been 110111101 n1cns1n,atio11

2 P1c1;11anc) conli1111cd by b1ochcrn1cal nnd chmcal c.,com1n411on 

•
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Cl 11-- \P'f El{ 3 

RES L 1' 

Onsehne dora collecred al adm1ss1on sho1v 1be follo1v1ng socio-cconom,c 

pararnctcrs of the n101hcr nt adm,s.sion The a g e  d1stnbuuon of n1otJ1ers ot 

adm1ss1on 1s presented 111 Table 3 I The two groups of mothers 1vho 

parucipoted 10 the study ,vere bc111ecn tl1c ngcs of20-J4yCilrs Table 3 2 sbo,vs 

the n1an1al s101us of the 11101hcrs at ndn11ssion The mothers in the t1vo groups 

1vcrc n1nrricd nnd hv ing 1vith Lhc•r husbands They 1vcre not single porcnu, 

separated or wuJowcd 111otl1crs 

The pc1ccntogc of mothers 1\ho had 6 years of cducatJon in both groups 

(primal) e<luc.,t,on only) was lngh Tins 1s presented 10 rable 3 3 Such o Jo,v 

lc�cl ul cducat,on 1s usually nssouare<l with povert) unemploymc111 and Jo1v 

11u1cha\111g p o1\er rhe some fnctors 111ay predispose 10 under nulriuon. 

·1 ,\01,C J.I: Age Oislribulion Of1 be Supplc111c11tcd ,\nd Control

�lolhcrs Al ,\drni.ssion 

"• 01 TllillUTIO ' 

_ 1\gr rnngr ()crttS) Control snbJccU Supplt111c11tcd Subjects

20-24 33 42 

2S-29 40 39 

30-J•I 26 19 

35.39 I 0 
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RESULT 

Onschoe data collected at admission sho,v the follo,\iog socio•cconoouc 

pnrnn1e1ers of the mother 01 odnussion The age d1stribu1100 of mothers 01 

ad1n1ssion 1s presented 111 roblc 3 I The 1,vo groups of mothers ,vho 

pan1c1pn1ed in the study \\c1e between the ages of20-34yenrs Tobie 3 2 sho,vs 

the nmntol status of the n1othcrs al admission The mothers 10 the t,vo groups 

,,ere rnnrncd nnd h\'tng ,v,th their husbands TI1cy were not single parents, 

scpnrotcd or ,v1do,vcd n1others 

l he pcrcentnge of n1othcrs ,,ho had 6 yCMS of cduc:ition in both groups

(prin1nry cduca11on only) ,,as high Tlus is presented in Table J.J Such a lo,v 

le, cl of cducnuon 1s usunll) nssocratc:d ,vith poverty unemployment and lo,v 

purchasing po" er The some factors may predispose 10 under nutnuon. 

1',\ IILI, J. I: ,\gt Distribution Of The upplc1nc11tctl J\nd Control

�!others ,\I ,\tl111issio11 

•. DISTRIDU1 ION 

Age rn11gc: () enrs) Control subjects u11pk111c111ctl Subjects 

20·24 33 42 

25·29 40 39 

30·34 26 19 

35-39 I 0 

•
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T/\llLE J.2 l\lnri111I 1:1111s Or't he 11pplcn1c111td And Conlrol 1\lo1hcrs 

/\1 Ad111issio11 

�- 1)1 TRJDIJ
T

ION 

Conlrol s11bjccts Supplc111c11lcd Subjects 

t.ltl111al 100 98 

Co111111011 L111 0 2 

srn,:lc 0 0 

Scparalcd 0 0 

\\1ulo11cd II 0 

•
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'rADLE J J: Totnl No Of\'cnrs Of E1hrcn1ion Of Tire Supplcn1c111ct.1 And 

Corrlrol l\lollrcrs 

\'cnrs of 1-G 7-12 c!! 13 
Cducnlion 

% Drstribotion % Distribution % Distribu11011 

Co11trul 83 17 0 

Supph!llll'll lccl 88 I I 

Tire rnotlrcrs \\ ho lcvc 111 Soga,nu IO\\O \\-ere clw1ficd as urb:lll d\vellers 

Rural d\\Cllers li\cd 111 other towns in Remo lond (lpara-Remo, lsara Remo, 

Odc-lc,no, lrcru, Ogcrc) flrcsc arc sn1aller I0\\-1U surrounding Sngamu About 

CJOOo of tlrt 11101lrcrs that \\ere recruited for the study can10 from Sagrunu (Table 

3 •I) ,\bout so�. of 1110Lhcrs ,n the l\\'O groups fall in tbc lo\vcr socio-econorn,c 

class ( I oblc 3 4) There \\05 a lo\\- 111c1dcncc ofbistory of any scnous illnesses 

rn tire hvo groups of motlu:rs studied (Table 3 S) 

• 
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TA ULE J.4 TI1e l'rt cc11t:1gc Distribution or Soclo-Ecouon1lc 

l11dc.tcs Of'rhc S111111k111c11trd Aud Control �lothcrs Al Ad111ission 

Supp 

Cont 

lcn1cntcd 

rol 

•• of WOIIICO

Urban Rural 

89 I I 

90 10 

% Oisribution of socio-cconornic: class 

Upper �liddle Lo,vcr 

2 16 82 

0 21 79 

-
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T,\UL� J 5: llislory Or crious Illness/ llrt'Jlsl Or Ohs1c1ric/Gynnccology
surgery I lolhcrs \Villi l11vcr1cd Nipples or n,c 

St1J1J1lc111c11lcd And Co111rol l\l01hc1"1 

·� O( \\OIIICII I I  Ith %of11omcn ��oflfomcn 
serious 1l11w brc.ul/oblldncJ 1fitlt ln1"tncd 

gynxa,logy nipples 
All 

Yea No Ya No Ve$ No 

S11pplc111cr11cu 0 100 4 96 4 96 

Control 3 97 4 96 3 97 

A lugh pcrccnlogc or n1olhcrs in tl1e two groups did nor hllvc any 

lustory of breast or obstetric/ gynaecology surgery (Table 3 S) Less than 5% 

of 111othcrs 111 both group� had 1n1•cr1cd nipples (Tobie J.5) All the ,,·omen 

studied hnd nt lease one cl11 ld before enrolment (Table 3 6) S11rularly the 

1nothcrs 1n the 1\10 groups ha1c bct11ccn I and 2 hving cluldrcn (Table 3 6) 

•
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TnlJlc 3.G f', C\ lous lh C Dirth And Ii\ ing children or The 
upplc111cntcd 1\nd Control J\lothcrs 11 Ad,obslon 

�o or Chih.lrcn I 2 3 �"' �It.an S.D

S11p11lc111cnlcd • • 47 33 18 2 I 76 0 84  

Cont, ol •. 42 32 25 I I 85 0 8'1 

Nun11Jer or Jh ing children 

o or Children I 2 3 �"' \It.an .D 

upplc111cn1ed •1- 52 34 12 ., I 65 0 79 -

Control% 41 41 17 I 81 o.n
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The breastfeeding pauems of the mothers ore presented 1n Tables J 7 

Ninety rune percent of n1othcrs in the supplemented group nnd 100°/4 or

n1others 111 the control group breastfed their pm,ous children including the last

child (Tnble J 7)1 he a,·ernge dura11on or c.'(cfus1ve breastfeeding of the last 

cluld \\'OS 3 111onths 111 the t\\O groups (Table 3 7) The n1others in bol11 groups 

breastfed their children for 10-12 months before \\ean1ng (Table 3 7) 

TAIILE 3.7 Urrnstrcctling l'111tc111 Or Children Or The Su1111lc111c111ctl 

1\11tl Co111rol lothcrs Tl1nt Previously Urcns1rc,I 

% llisll i()l1tion of chiltlrr11 pre,•iousl) brc.'lstrrtl 

o of chilllrr11 I 2 J 4 lc:111 S.O

1111 fl lc111 cut c1I 

Co111rol 

49

41 

33 

41 

16 

17 

2 

I 

I 71 

I 81 

082 

077 

D11rn1io11 or Full n1 rnstftetli11g Of Lnsl Child(£xclusi11c) 

�lo11ths 

u1111lc111r11lcd 

Co11trol 

3 

87 

84 

J-G 

13 

16 

7.9 

0

0 

9-12 

0 

0 

> 12 �lt'nn S.D

0 I 41 0.96 

0 1.71 I 32 

lJ11rnt1on or 01 cns1fcrll111g Of Lnst Child

�lo11ths 

Su1111len1e111ed 

Control 

J 

I 

3-G 

I� 

'.!6 

7.9 

IS

IS

10-12 >12

23 

22 

43 

36 

lc1111 S.O

1204 S43 

10.83 4 91 
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The n1ean duration of lac1at1onal amenorrhoea ,�tulc breastfeeding the 

last child ,vns 8.<18 months for the supplemented mothers and 7 33monrhs for 

the control.(1.oble 3 8) The nlcohol, Tob3cco and protein consumption pa11cn1 

of  the n1othc1s enrolled 1n the srudy arc present 1n Tables 3.9 Fish 1s the mosl

oficn consun,� protein, "hilc poultry meat is least consumed Rn1ongst the

n1othcr enrolled for the study During follow 1111 rhe protein consumption

p3ttern ,vns vcrilie<! by means of qucsuonruiuc/inteivic1v The ,vcekly protetn

cons111np11on pattern dunng tJ,e follo11-up arc present in tables 3 IO • 3 I 2

T,\ 01.t J.8: Duralion Of L.1clalionol i\111c11orrhcri Or TI,c

,.111,1c111c111c1I Anti Conrrol �lorhcrs \Vhilc 
Orcnsrfrctllng 11,c l.:ut 01lltl

• 

l\lo111hs J 3-G 7-9 10-12 >12 l\lcnn S.D 

supplc111c111ctl 

Con11 ol 

16 

25 

32 

29 

13 

13 

• 

17 

20 

22 

13 

8 48 

7 33 

6 01 

5 68 
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1'AULE J.9: Alcohol,1'ol,acco And Proltin Co11sun1p1ion Of TI1c 
S11p11lc111cnlcd And Control L.1c1n1ing �lolhcrs 

Supplt111c111cd 

Co111rol 

•1. 111oking

2 

0 

% Drinking 

7 

10 

\\'crllly Co11s11111p1io11 Or ltcd �fear, Poultry And Fish 

II (1 plc111 t'll I l'd 

Co111rol 

Htd �lc.11 roulll) Fish 

s-r. 

95�. 

24¾ 

290/4 

96,,. 

96% 
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'rAOLE 3.10: Pcrccnl \Vt'tkl) Co11JUlllflllon or Poull1')' l\lcnl Of The 

Supplc111c111r1I Aull Co111rol l\lolhcn 

• 

Munllu 1•uo111rlt1111 S•rrl<m<•lc<l Control 

0 I l J � 5 I l l � >5

9118 I S 6.1 I S 0 0 "66 100 I l I 7 0 34 

2 8Y S 70 I S 0 15 0 712 12 7 J6 I 8 0 )6 

1 9-1 l 57 0 0 0 0 $9 4� 0 u 0 .... 

I 61 12 0 10 20 • 0 II 0 14 J 0 2.4 0 2.4 

s S-1 () S I 0 77 26 0 851 114 0 0 0 2.9 

6 soo I� 0 0 29 2.9 0 144 llS 0 0 0 l I

1 �, l 100 1 ) )J 0 0 76.2 9S 41 0 9S 0 

� 17 S SJ 0 �l 0 0 9,1 ,7 SJ 0 0 0 0 

y 8-ll IU S SJ 0 0 0 92 9 7.1 0 0 0 0 

10 fil l 12 j 0 0 0 6J 909 0 0 0 9 1 0 

11 911 �7 0 0 0 0 81 S 182 0 0 0 0 

12 9l l 79 0 C 0 0 100 0 0 0 0 0 

lhc pc1ccncngc of,,omcn who do 1101 c:it poullr) rnc.:it at all ,,as very h.iglt
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/llunllu ro,c l'ucum 

I 

l 

) 

4 

s 

6 

7 

K 

'I 

Ill 

11 

12 

71 

l1erce111 \\leekly Consun1p1ion or Reel l\le111 Of1'hc 
11pplt111tnlccl ,\nil Conrrol l\lollccrs 

Frtq,,<n() 
Suppl•nirncrd 

0-l J.s 6-a 0-l 

2-16 SuS 14 6 IS 0 

21 I 519 21 I 16 4 

IS I 612 201 14-4 

114 776 24.S 19 0 

17.9 590 ll I 25 7 

HJ 616 17 I 21 9 

1110 6)) 16 6 lS6 

lSO S4 2 lOS JLt 

ISS 6) 2 21 I JS 7 

11 J 500 Ill 112 

.co l)J 26 7 )64 

.f<, l )$' IS 4 42 9 

Concrol 
J.s

500 

s,, 

SI I 

61.9 

543 

594 

S2 4 

4� 4 

42 9 

-45 6 

27.) 

0 

\Vomcn consume rcJ nic::11 oboul J-Scuncs in� 11'Cdl On lhc 11bolc people consume Rd mc:11
more lh.111 pouhry mc.11 

• 

6-1• 

JS 

lS 4 

2A s 

19 0 

100 

111 

19 0 

16 7 

21 <I 

112 

J6 t 

57 I 
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TAUl�E J.12: Pcrccnl \Vccldy Cons11111p1lo11 Of Fish Of The Supplcrncnlcd 
Aud Co111rol !others 

Frr,ut•CJ 
\lonlh, l'u••r•• lum urrrinnnl•I Cenlrvl 

01 3.5 6-B >I 0-1 J.j � 

I I S 2� 6 6< 0 131 50 213 567 

2 S I 21 S 66 7 1.0 0 27 l 6)6

1 u 201 679 II ) 44 219 62 2 

•I 20 JS 6 SS I 10.2 .. . JI 0 59.S

5 0 1&1 61 S IOJ 0 257 651 

,, 29 J-1 ) s-, J l6 0 ll.l 6S6 

7 0 267 667 67 0 419 S14 

� 0 20S 1SO 42 SJ us 684 

'J 0 JI l 6)2 SJ 0 214 64 J 

10 u 18 8 750 6J 0 0 72.7 

II ) I) J 71 l Ill 0 112 6)6

t.lothcrs III the 1110 groops c011�u,c fr.sh aboul 64 umcs m \led.. t.lotbcr, 111 lhe lwo '1udy 
&rou,is COIISUIIIO IIIOIC fish. ro11011al b) red mc;II and \'Cl) �Ille poulll} meal

... 

10 
9 I 
44 

4. 

86 

J I 
... 

10.S 
14 l 
27 3 
18.l 
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Other patterns of nutri11onlll /d1c1nry intake of the mothers are presented 

111 Tables 3· 13,3 14,3 IS,3 16 Oeforcsupplcmcntnt1on tho mean protein intake 

ofoll the 1nothers \WS SI I ±.17 0 gnu per day Daily energy nnd fat u1tnke \YU

1940. 8 + 429 Kcol/day and 21 9 + 7 Ognun/day respectively (Tobie 3 13) The 

average intake of 1940 1-..enl is below 2,700 Kai, which 1s tbe recommended 

energy i111nke for lac1a11ng mother Similarly, the protein of S lgnts falls belo\Y 

65 Sgnu of the recon1mcnd1.-d l'rolcm intake for lncuumg \vomen (RDA 1989) 

Less 1hn11 20';, of the n101hcrs 1n both groups took dietary supplements 11 MY 

lime dunng the period of lactation, �laJonty of those who did, did so nt the first 

fe\v n1onths postpartum panu;ularly tn the I" month postpartum(Table 3· 14) 

1 he su pplen1ents 111ost often tnlen during I act au on 1s cereal (Com gruel 

nlso cnllcd pa1 1) There tS the behcf 111 the CD\1ronmcnl that llus auscs increase 

1n ntilk output of lnctal1ng mothers Some mothers consunte 1 1  \\ilh po\vdcrcd 

or hc1uid 111111. I he d1s1nbut1on of supplement consumption 1s presented 10 Tobie

1 16 lhc 11101hcrs 111 the two g,oups IJ.:1,e sinular energy e.,cpcnd11ure (Table 

1 IS) This 1s c�pcctcd smcc the \\"Omen h,·e in tlte WllO cnwonment, nnd they 

engage 111 s11111h1r \\·ork 

TA II L� 3 11 Diclnry 1111:il<e Prior To upplt111c111:11ion 
upplenicnttd And Control l\lothcrs 

l'rotcin (ll I Ua) Encro (Kc:il} I Day 

or The 

_l\lcn11 (Sttl tlc,•inllon} SI 1(17 0) 1940 8(429)

l\lini,1111111 ll 6 1423 6 

Fat Cc) I D1)

219(70) 

72 
l\l:1,i,1111111 79 2 1723.0 294 
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·r,\DLE 3.14: Pcrccnlngc Of1'hc Sup11lc111c111ccl And Con1rol l\l01hcrs
Taking Oiclnry Su1111lc111r111J. 

l\lo111hs l'oslpnr111111 S11t1l'lc111c111cd Co111rol 

I 16 11 6 

2 S2 s.s

J I 9 2.2 

4 0 2.4 

s 0 0 

6 0 0 
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1'nhlc3 IS

l·.NFRGY

LXl'F.NDITURC 

(h.cnl) 

S1ude111s 1 res,

75 

Acth ii> Pnurr11 Of TI1c Supplc111c111cd And Conlrol 
l\lolhcrs 0) l\lonlhs l'os1pnrt11111. 

t'I IONTllS POSTPARTUI\I 

0 I 2 

SUPl'LEI\IENTED 2138 2193 2183 

CONTROi 2137 21S8 2218 

P<OOS P<O.OS P<OOS 

•
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T;\OLL J.IG rcrcc111:agc Of'I he 11pplcmc111cd And Co111rol l\lo1hcrs 
1':ikiug 1 he Lislcd 11pplc111c11ts During rcriod Or 

Lr1c1n1io11 

Mon1h1 ro,1p1rt11m 

Type 01 .Suppk-noc•I S•rrlcm<nlcd c .. ,,.., 

I 2 J >J I 2 J 

Mlt,ERALS 0 0 0 0 0 0 0 

VITAf.• 'JS 0 0 0 0 ,. 0 0 

CORtl SOYA MILK 0 0 0 0 0 0 0 

POWDERED MIU< � I 0 0 0 14 14 14 

liOU!O 11..K 11 0 0 0 40 J) 0

VEGETABLE OIL 0 0 0 0 14 0 0

ANIMAL MILK 0 0 0 0 14 0 0

CEREAL S6 l) II 0 !7 29 14 

SUGAR II 0 0 0 ,. 0 0

YEAST 0 0 0 0 0 0 0

ALCOHOL 0 0 0 0 0 0 0

f'ISH 12 S 0 0 0 0 0 0

MEAT us 0 0 0 0 0 0

>J

0 

0 

0 

14 

0 

0 

0 

0 

14 

0 

0 

0 

0 
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The foUO\Y up pnran1cter/ anthropomctnc n1casurcments of the 1nfRn1s 

arc presented 1n Table 3 17 and Figure 3 1-3 S Figure J I sho1v the \YCJght 

distribution o f  the infants nt different n10nlhs postpanum Infants in the hvo 

groups had s1milnr we1gJ11 througl10u1 the 9 montlis of follo\v up There \Vas no 

significnnt d11Terence in the \\eight of the hvo groups of infants Figure J 2 

sho\Y the length of infants in the t\\O groups These were s1nular throughout the 

follo1v u p  pcnod The d11fcrcnccs seen at the s• and 9 .. montl1 were 1101 

significant Fig J J sho1v the chest circumference or the infants dunng 9-month 

follo\v up There \Vas 110 s1gmfiC11nl d11fercncc III the chest circumference of the 

11,0 groups of 1nfn11ts throughout the follo1v up penod Similarly, there \\ere no 

significant d11ferences in the he�d circuntfcrence or 111fo.111s of the t\VO groups of 

mothers (lig J 4) lhc data and the groph of upper ntid amt tircumfereoce of 

the infant nt the d1ffere111 111ontbs postparlum arc presented m Table 3·29 nnd 

figure 1 5 Tl11s pnran1e1er 11u s1m1lar m both groups of infants 

•
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Figure 3.1 
Mean welgh11 of lnrants or aupplamantad 

and control molhara during the nine 
months postpartum 
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Figure 3.2 
Moan lengths or lnrants or supplemented 

and control mothers and months 
postpartun1 

• 
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Figure 3.3 
Mean chest clrcumrorence or lnrants or 
supplemented and control mother and 

months postpartum 
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Figure 3.4 
Mean head circumference of 

supplemented and control mothers and 
months postpartum 

2.5 50 75 10.0 

Age (months) 

· • supplemented --control 

Vnluee are expreeoed ae 11ean and otandard error ot •ean ae 

error bsre.

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



17.5-

.... 15.0· 
E 

i ';" 12.5

� � 10.0 
l '- 7 5
8. ,! n. E
::, B s.o

'-

u 25

83 

• 

Figure 3.6 
Moon upper mid 11rin-clrcumrerence or 
supplemontod and control mothers and 

months postpartum 

• 
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Analyses of compamttve an1hropome1ric mcasuremcnls of 1he infanls 

nre prese,ned in (Tables J· 18 to 3 20 ) 111c coruparntive he1gh1 for age z score 

of -2S0 nnd +-2S0 are lhc cul olT valuc.s for normal children Children to the 

lefi of -2S0 nre classified as "short", chose to 1he right of +2S0 ns "TnU'' nnd 

chose bcl\vccn the t,vo cu1-01T value a, normal The dislribulion of heigh1 for 

age n1easurc1nent sho,vs 1hnt the infon1s have normal height., but they tended 

nioro 10 -2SD, ,vhich shows 1hey have margmnl s1unung.(Table 3 18) 

·rAOLE J.18 Co111pnrn1ivc height for ngc n1cnsurcmc111s of infnnts or the

s11pplc111c11lcd :111d conlrol �lothcrs 

Munlh IIAZ IIAP IIAJII 

0 surpl (79) --0 6(,(0 I) J) 12(3 0) 9S 14(1 l) 

Cir (7S) -414(,(U I) )6 91().l) 97. 9-1(0.6)

I Su1111I (63) �I S.1(01) JS 1(4 J) 9766(01) 

Cit (S4) .JJ S)(O 2) )6 0,1() 8) '1169(0 7) 

2 Suppl (46) -0 4-1(02) JI 69(S 0) 98 10(1 0) 

Ctr ()7) .0 66(0 2) JS6l(S J) 9-1.s&(l. 7) 

J Surrl (49) --0 81(02) )2 00(4.4) 96.J.l(O SI) 

Ctr (3S) -U 89(0 2) 29 J)(• S) 96lJ(O 9) 

SuJJpl (40) --0 7S(U.J) 16 �S(S 4) 96.SJ(I I)

CIJ ()0) .0 �'(0 2) lS ll(S 0) 96 10{0 9) 

Surrl (lS) •.u 411\ll 2) J90�S 8) 79 99(1 0) 

Cit (21) •• , 12(0 2) 2111(' )) ,s.<11(0 8) 

6 Suppl (IS) .0 69(0 )) )J 79(5 t) '1715(0 I) 

Cu 
.{I jS(02) lS.SS(6 9) 97 76(1.0) 

(IS) 

�I. £�J>Cl11JICOl•I IUbJ«ll • lnc>lhcrl r«<tffll wcl.al)' �I

l
v C11111rol 1•1bJ«u. motltm did nol ,-i\'C 111Y dicWY JVJ'1)1cn,ca 
• allies aro c,p,csacJ u mcu (fl,al\llllJ arar or 111C111}
ll,rrcrcncc Ill IIIQII) AJC 114U1t1ailb' """Gan�

-
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Comparative ,veight for height z score of -2S0 and +2S0 arc cut olf 

value., Cluldren to the len of -2S0 ore clus1ficd u ,,-astcd ond +2S0 aJ robus1 

The dis1ribu11on of ,veight for heighl &cores presen1cd in Tnblc 3 19 tended 10 

1h0 side of +2S0 except 111 admis�1on and first month pos1par1un1 when the 

,veigh1 for height score ,vas negollvc The data sho,v 1ha1 11hhough the cJuldrco 
,verc marg1nnlly ,vostcd al admission, m the subscqucn1 1non1lu postpartum they 
reco\'crcd and ,vcre norrnnl m liolh groups during the follow-up period 

TAULE: 3: 19: Con1p11rnthc \\'tight for Height 111tasurr111e11lS of i11f11111s Of 

1"hc S11pplc111cnlcd Aud Control tllolherJ 

lllu111h tt or Sut.J«h \\IIL \\IIP \Vll-'1 

0 SUl'l'L 61 -1 Ol(O I) 20 2"{17) IO l)(l 4) 

CTR. S2 -1 21(0 I) 19 04(19) IS99(16) 

I SUl'l'l S9 � 2.l(OJ) � 7t.(4 �) 9127(2..l) 

CTR S4 OlS(OlJ 41 7\() 4) 9699(18) 

2 surl't 46 0 J)(OJ) SI J9(4 6) IOS 81(21) 

t·rn )9 0 61(0 2) 614�47) IOI 07(3 I) 

J SUll'L 49 •i) 69(0 lJ '6l 76(J 9) "109.62(19) 

(.' llt JS '(J � )l) ')' 60() 9) '101.46('2.9) 

SVl'l'L 40 056(0 )) •s6.92(Sl) 10&.<46{) 6) 

CTR )0 o 7l(O J) '660i(S 0) l lOJ9(J.4)

s SlJl'f'I JS •oo�Ol) •so IS(6 l) •10114(1.7)

CTR 2l •o S9(1l J) •6,106(62) '107 8$(3 4) 

6 SVl'l'L IA 027(0 2) 4l 19(6 6) 9712(1 S) 

cm " 04,1(0 l) )9 6)(7 ., 9195(26) 

SUrr1 r,rc11mrnlAI 111bJ«u -moclott• ""''...i .i,.wv "'rrt:;:;!ia
L

� l'oolrol ,ul,jrtll • moU,ci, wJ not 1""0"' an;.�_,, IA tDCllft.l arr Jllal.lltlcall) 
-1Uc:s •re "Jlfc:uc:.I u man (JWa.WJ error or-,i 

"Plllic:an1 

•
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Co1npnra11ve ,vc1ght for oge sho,vs lhc degree of uodcnvcight in infants The 

cul off poinl for normal values arc -2 sd and +2.sd The n1ean \\·eight for age :t 

score of the infnnls through out the follo,v up period ,vas ncgotivc ,but not up 

10 -2sd (Tobie 3:20). Thus suggesting lhnl the children hove nom1al ,vcigbl but 

tended 1110re 10 the side of undcnvcighl th1111 ov1?nvcigh1 

·rAULE J 20: Co11111n.-nli\lc \\'eight for Age 111cnsurc111c111S of infants or
1'hc Supplc1ncntctl And Control �lothcr'3 

Monlh # uf Subjrch \VAZ \\'AP \\'A/II 

0 SUl'l'L 79 .0 93(0 I) 1l 87(2 �) 1685(14) 

CTR 7.S .0 75(0 I) 2267(14) 86 40(1 J) 

I SUl'PL 63 .0.4<1(0 I) J6 Sl(J l) 9) 01(1 7)

CTR 5-1 .0 48(0 I) J.16.l(l.9) 92 46(1.S)

l SUf'rL -·� .0 ll(O I) 46 )O(l 7) 97.90(1.8) 

<:TR 39 .0 0((0.1) 47 75(4 49) 98 89(2.l) 

J SUPrL 49 .Oll(O I) •45 02(4 0) •93 I 1(2.1)

Cllt JS .0 48(0.l) •37 77(4 4) •92 67(2.5)

surr1. 4U .0 15(0 14) • 4.J 36(4.l) 97 45(10)

era JU .0 16(0 12) 45 30(42) 97 64(1 S)

s surrt 2S .0 l'{O IS) 39 OO(S I) 96.21('2 0) 

CIR 2l -'> 32(0 19) 41 lS(S 8) 95 69(1.S)

svrrt 18 .0 72{020) 29 70(5 S) 91 17(2.S) 

CTR IS .075(0.24) 1181(7 l) 90.&S(J.O) 

�' l'L t:i.11enmcn1J1I suhJccls • rnolh<n rttt1ml JJctar)' ,urrifflldll cal
Va1 Conlrnl ouhjttlt. motb<n �rJ CJ01 rr«••• or,y cl,d&I)' .irrta11 
• .i lies er"�., ,n<1111 c�.i aTOr �mcaa� 

IITaa1te III n1QllJ uc alAtLJIICIIII) ,ol,Jllficanl. 

• 
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1'1e.in doily breast n1ilk output data for the mochcrs enrolled in cho study 

ore prescnccd in Tobie J :21 The doily breaswulk oulput (8124hr) ,vas similar in 

the 1,vo groups of 0101hers cxcepl during the first month postponum 1n ,vhich 

the d11Tcrc11co in the n1ilk oulpul bel\\'een tl1e cwo groups of ,nothcrs ,vns 

signilicont 

TABLE J:21:l\Jcnn Dnily Urcnst l\lilk Oulrlul (g/24hr) or The 
Su1111lcn1c11tcd 1\111J Control l\lochen Dy l\louths Post 
(lnrtu111. 

i\1111111" 1rn,1pu1111111 Supplcmcnrcll Conlrol 

I 680(410) 1120(760)" 

2 7S0(480) 870(620) 

J 1110(1500) 820(480) 

4 840(530) 960(640) 

s 990(560) 1110(670) 

(i 720(270) 850(570) 

7 660(390) 650{S40) 

8 960(720) 1240(12JO) 

Values n,c C."<l 'TCI.� a, mean of brcasl ,n,lk outru• (&124111) aad sunilatd Jc,-iat,cn ·S,giuliC11DI P
l'lllue,, 
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The breastfeeding pallem of the n1others including frequency and 

durauon of breastfeeding episodes l\rc presented m Tables J·22 and J 23 The 

practice of ,vet nursing ,vas not observed 11nong the \\Omen studied Similarly, 

breast engorgement, blocked ducts nnd cracked nipples were not comn1on 1n 

the study group The mothc1s l\lcre not in the habit of uJ1ng paciliers/co1nforters 

for their bnb1es, and less than 4�. of l110 infants shol\led preference for a 

pllfl1cular breast Onbtcs ,vere 111ostly fed on demand throughout the follo,v up 

period.( rable J ·22) ho,\cver, The practice of breast expression by hand or 

pu1n11 \\,IS 1101 conunon 1n the study groups (Table 3 :23). The pcrcc1113gc of 

n1ol11ers ,vorking outside the hon1e increases ,YJth Orne postpartum is sho,\11 in 

Tnble 3 2J r he 111others \\ ere able to breastfeed the babies on dcllllllld ,vlule 

\\Orl.111g bec,,usc niost of 1he1n do petty trading inside or ne3l' tl1eir homes

(Table J 2J)

•
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'rAULE J:22: rrrcc111ngc Oi!lribulion OrTI1e Suppl,111c111ct1 And Conlrol 
�lolflcrs \\llio E1pre5sctl Drc:urrnilk b.) ll:111d or ru,1111 nntl 
�lolflcrs \\llio Orcnsrrrcd On Drn1:111d During 'fire Dny.

% of IIIOlhCIS II ho C.lpn:sscd % of mollJUS 11ho brc:islfcd on 

1uilk denumd dunng the dJy 

l'>lonlhs Supplcmcnlcd Con11ol Supplcn1e11ud Control 

l'os1p.,n11111 

I 0 2 98 98 

2 0 0 96 93 

-

) 0 0 89 89 

" 2 0 92 88 

5 0 0 90 89 

6 0 2 86 94 

7 0 0 97 91 
-

0 0 92 84 

-

9 0 0 

. 
100 86 

10 100 83 

I I 98 7) 
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TA OLE 3:23 Percent Oi,1ri1Jutio11 Of The Supplrn1cn1td And Conlrol 
l\lolhcr, \\ orking Ouuidt rhc IJon,e and l\forher, 
I.Jre:iJlfccding O:ibie, on Demand \Vhile \\ orking. 

% of mothers "°"'rn' 0Ulsll1c 11111111: % o/ cnolbcn brclsr/crd194 •at-

mdc 1111ICI •Wk wad:1ac

/\lon1hs Supplcmcllled C.C.Ool Saf1:#aw me:d c-,ai 

Pos1p.,r1un1 

I 2 s 100 67 

2 19 16 90 67 

3 42 43 33 I 70 

4 SJ SJ ss iO 

s S6 62 SJ 75 

6 60 67 15 73 

- �

55 61 i6 69 

8 5S 63 13 I 67 

9 70 60 -. I (il 

10 7'> 61 SJ Cl� 

Q() 
I I 73 50 -

12 79 t, � 67 

-
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�lo1hers ,.,,ho brwtfcd thor 1nr1n11 6-10 tJmcs 1 <by �ere more than 

those \\ho breastfeed thc:ir 1nf1111 I I-IS time, and I-Slimes 1 <by The number 

of mothers "ho brQStfcd bet\\ccn 6-10 tunes a day and I I-IS times 1 <by 

dccrcucJ with time poitpa.num(Tabfe J 24, Figure J 6) >.fothers 

brcas1fc:cJ1ng S-1 tunes dunng Lhc <by 11e more • (olJowcd by mother, 

brc.,�1fccd1ni4 8-10 tunes and :?-I tunes (Table 3 2S, Figure 3 7) The aumber 

of \\Omen brc.u1fecd1ng for I durauon of9-l 2minuta during the <by 11e more 

1n the 1,vo g,oup1 of \I.Omen (Table J 26, figure J I) Nip lime 

brcastfcciling \\IJ common ,n thc: mo group, of motbt:n �fost oft.be ,a,amm 

brciutfcd 1-l un1cs an thc: rug.ht (Table J 27, figure J 9) 

1' \IILF' J:2.a: f1rcqutllC) of (Jail) OrUJlftcdUlg Episodes ornc

S111111tr111c111tt.l 1\J1aJ Control i\lothc" 
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I 2 �, IJ I TT ,. 

l 0 JI ll I J6 • 

' ., • l) II 0 n 7 

I I 27 12 l :., < 

5 23 • 0 !J :s 
I 

6 0 2\ 5 • ?l � •

7 l � ' ' • t• 4 

II 2 I\ • I ll J 

9 lO •
u 

• l 9 1 

Ill II I I 9 

I 
• , 0 II 10 

II l 4 0 12 II ' 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



50 

C 40 

�

i 30 
... 
0 
... 

I 
::, 

C: 

20 

10 

0 

o.o

92 

Figure 3.6 
Frequency or dally broostroodlng 

oplsode1 or supplomonled and conlrol 
1nothor1 and monlhs poslparlum 
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1';\ D LE 3:25: Frequency Of Onylin1c (G:a111 - 9.59 11111.) Orcastfccding 
Episodes Of The Su11plc111c111r.tl Anti Control �lothcrs 

F rtQUfflCY 

Su1111ltmtJlltd Con1rol 

l\10111115 2-' S-1 8-10 II+ � S-1 8-10

l'o,11rnrlu111 

s 34 19 0 3 34 13 

2 7 2K 10 I 4 JO II 

3 8 29 10 0 3 19 s 

4 l 26 12 0 4 23 s 

5 l 20 9 0 3 20 3 

G 4 21 J 0 (j 18 3 

7 6 IS s 0 3 13 s 

8 3 13 4 0 2 II 3 

, 0 9 3 0 I II I 

10 I 9 3 0 2 9 0 

I I 2 1 2 0 2 9 0 

12 I 6 I 0 2 4 0 
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Figura 3.7 
Frequency or d1ytlm1 bre111re1dlng epltode• 

In tho aupplemenled and conlfol molh1n end
months pollp1rtum 
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I 

1AOLEJ.2G: i\lc.111 Ournlio11 Of 01y1ln1c Drciulfccding E11isodc.s 

Of The S111111lr111cnltd Aud Conlrol 1'lo1bcrs And 

1\lo111hs l'os1p11rlu111 
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Figure 3.8 
Mean duraUon or daytime breastreedlng epl1ode1 In 
the supplemented and control mothers and month, 

postpartum 
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1'1\ULf J 27: Frc1111c11t) Of Nigla1 Time Orc1u1fcct.ll11g E11isodcs Or 'fhc 

11pplc11tt111cd And Coulrol J\lolhtrs 
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Figure 3.9 
Froquency of night Ume brealCfeedlng 

oplsodes In U10 supplemented and control 
mothers and months poltpartum 
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There \\'ILS a progrCSSJ\'C decline in the f'Crttnlage of infants \\ho 

received brca.s1milk ,.,,,th age m bo1h groups (Table 3 28, Figure 3 JO) The

percen1age of babies \\ho had unltnulcd •cuss to the breast ,vas l11gh, dcsp11c 

the fact that l11e mothers had s1l111cd �'Orktng outside l11e home by the fourth 

montJ1 poslpanum (Table 3 28) i\lajorily of molhcn gi\e waler n.1tb glucose 

along side ,vi1h brcaslnulk Tins pnicllcc Jlarts as ea1ly as the lirsc month 

pos1partu1n (Tobie J 28) 

1,, n1,1, J:28: 

l\lon1hs 

IC 111111 tlllCII C � n on I I • 1rn

l'atlcrns Of nrr:ul-frrding ,\nd Fettling of Infants 
Of n S I I d \ d C 1rol :\loll en :\loll 

o,. or mfanLS bcm1 • • cf Ull'.lnlS "ho II.ad � of infants nxxh·ing 
bn:.u1fal unlurutcd ICCCS:S lO btcill food or llmd ockr lb.la 

b=slnulklu LUtel 

CoDll'OI SurPlc.mcnled CGCiuol Surrlcmcntcd ConllOI Sopplcnocnled 
L.1!2!1n.111u111 

-

I '" 98 
97 98 

s 14 

2 SG 83 
100 93 

4 I I 

.__J 111 74 
9S 89 
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•I 71 69 
9-1 88 8 IS 

95 89 
7 20 

h 5 <, I 61 
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97 • 9-1 4 16 
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Figure 3.10 
PercenlJlge or Infants being braaared In lhe 

1upplomontod and control mothers and 

months postpartum 
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The body mass 1nd1ccs of 1hc two groups of rno1hcrs was cons1an1 111 the 

first fe,v 111onths poslpnr1u111, unul 6 months poslpllt1um when 1hc supplemented 

n1othcrs ,, ere able lo n1a111111n a l1111her 11IC.lc.� than Ilic conttol group (f oblc 

J·29, Figure 3 11) The upper mid arm orcumfem1ce 1vere sinulor in the t,vo 

group of 11101hers (foblc J·29, Figure 3 12) The tnccp bicep ,abdominal, 

subscapulnr, brcns1sk111fold 1hickncss ,,ere sm11lar in the two group of 

molhcrs (foble 3 30 Table 3.29) 

• 

'rA OLE 3.29 J\111hro110111c1rlc i\lrn.surc111c111s Or l\lolhcrs Or Titc 
upplc111r11rccl And Co111rol "lolhcrs Al DirTcrcnt i\lon1lu 

Pos11u11111111 

DOD\ MASS 11'1D£/< t,Pr£R AIIDAAAI 
CIRCIJAlfrutENC£ (C\I) 

(K�l/rnll 
--

Muell" Surpltmrnt«I Canlrol Surrlrn1m1rd Cnlrol 
'Hl\11·111,tum 

0 20 J(I 9) 20.S(I S) 24 J(I 1} 24 4(1 7) 

I 20 1(2 7) 20 S(2 0) 24 4(1 8) 24 7(2 I) 

-

2 20 7(2 4) 20 8(2..S} 24 4(2 0) 25 2(2 )) 

3 20 2(2 0) 20.3(2 0) 24 1(2 2) . 
24 5(2.1) 

-

4 20 6(2 0) 210(21) 24.S(l 21 24 9(2.1) 

s 20 9(2 2) 20 .1(2 2) 2.1.9(1 9) 24 7(2 I) 

6 210(2S) 20 2(2 4) 24 9(2.J) 24 7(2 I)  

-

7 211(25) 19 S(I 1/ 24 8(2.2) 24 4(3 I) 

8 20 7(2 2)  19  4(2 )) . 
. 

9 21.0(2 9) 2114(2 S) • . 

VollJCS are c.\lll� Ill man anJ sun41nl dc>l.lllon

,�ucs 

TIUCEP(mm) 

Sllppltt11<8ltd Conr...i 

7 5(2 l) 7 $(2 6) 

I 6(2 4) 7.7(2 4) 

8.9(2 7) I S(l $) 

a 4(3.1) 8 2(2.0) 

8 2(2 )) 8 3(2 I) 

7 9(21) 8 S(3 2) 

7. 7(2.)) 7 9(2.4) 

7 99(2 I) 8 4(3 7) 

80(3 3) I l{l.5) 

86(3 6 14(2. 7) 
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FJgure 3.11 
8odymaalndt1 ormolheraoflhe 

aipplamanttd and c;ontrol molhenat

dlrrerwnt month• po•partum 
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Figure 3.12 
Mean uppermld-arm circumference of 

supplemented and control mothers and 
months postpartum 
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TADLI J:JO: kin(old \lr.uurrmtnl 0( Tht Suppltmtllltd And Conlrol 

l\lorhrr, \nd \lon1h1 ro,rpanum 
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T,\DLE 3. 31 l l11c:111oglobi11 Ant.I Seru111 Alb11111in Concc111m1io11 OfTl1c

Supplcnicnlcd Ant.I Conlrol l\lolhcn l\lonlhs poslpnrlu111 

IIAl!MOCI ODIJ'I' WIOO\IQ .AI.JIIDIIN WIOOml) 

Alonlb• Su1•plt111rnltll Conln,I S1udtnl I lnl Sapplta<11ltd c .. ,,.., S lullral I 

0 102(19) 104(1 SJ l">-00$ J J(O 9) J 4(0 I) 

10 6() 7) 10 912 0) r,oos J S(O 9) J 9(0 I) 
l 10 Wl I) IJ S(l S) P>OOS J 7(0 ,, J 1(0.7) 
J 108(10) 10 9(2 0) r,o OS 4 0(0 6) <1, l(O 8) 
4 Ill 1(2 0) 10 7(2 I) l'>O OS J 9(06) , <1(0 9) 
5 10 6(2 2) 10 )(12) l'>OOS 4 1 (0 7) .. 0(0 7)  
' 1011{2 S) IU S(2 4) P>OOS J S(O I) .. 2(0 7) 
7 10 9\1 0) II �(I 6) l">O OS 'J(O 7) 4 J(09) 

s 109(14) II (!2 0) l'>O OS 

Voluc:s ore C\'prcsscd ns me.in +- $1.'Uld.Ud dautJon • sJg.oillCUII p-,':llllCS.

No s1g1111icnn1 rc:la1ionsl11Jl wst be1wccn the haemoglobin and albumin

concc:n1ra11on 10 the cwo group of n101hers 
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The increased concc1111ntion of prolact1n a.s a result of lactauon i s  

presented in Tal,lc J.32 The prolacun concentntion was higher in the coocrol 

than in the supple111entcd subJccts (Figure 3 13 ) Suckling causes an increase in 

proloclln concentralJon (rnble 3.3 2, Table 3 JJ) There 1vos no SJgn11icant 

difference bcl\vcen tJ1e suckling induced conccntrauon in the two groups of 

111othcrs I lo1vcvcr the effect of this suckling induced prol11ct1n concentration 

dccrcnscs 1vith 11n1e postpartum (Figwc J 14) TI1e durauoo of lacwiollAI 

nmcnorhoca 1vas s1niilnr in the two groups of motbcn (Table J 34). 

TAUL� 3:32 Oasnl scrunr p,ol:ictiu concentnation and suckling induced 
scn11n prol:icti11 of the supplen1enttd and control n1others 
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T1\ULC J:JJ DirTrrroce.s bctffrrn lhe blllll and saddieg induced 
rirolnclin concrnlnallon of tJte rwe rreap ef motl1en. 
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Figure 3.13 

suckling Induced prolactln concerUatlon of the 1upp1enwnted

ond control mothers and month• post partum 
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TAllLE 3:34 Dur:tlion Of Lacl:tlion:tl 1\n1rnorrhorn In \Vtcks Of Tht 
S11pplc111c11tcd 1\nd Co111rol �Jo1hcn �folhen. 

NUl\lDEll IIIEAN IIIEDIAN ,\IINL\IUIII 11 tAXL\ I U II I 

S1tl 

SUPPLE.\ll?NTE'D J(j 2113(19 2) 2l �o 65 

CONTROL l� 2� 5(107} 2J 6 "" 

• S1g11ljlcnnt p 1•0/11cs P>O 0$ • lo'ot ng,,tfiamt

·n,e percentage of ,,omen ovulaung to their second mensruaJ cycle "-ere

more lhan in the fir51 cycle (Fig. J I 6) The pcrceor.ge of mothers 1\lho have 

resumed sexual intercourse mcreascs ,,,th ume postpanum (Table 3.34, Fig. 

J 17) No correlot1on 1vas found bct11ecn the body ouu iride< and durauoo of 

lac11111onal amenorrhea ,n the 1110 groups of mothm (Fig 3 IS) 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



C 
0 

:Q 

C 
�
OJ 

2000 

5 :3 1000
u-
c: .s 
4-0 
0 

.!!! 

e 
Q. 

110 

I 

Figure 3.1',

Differences between the basal and 
suckling induced prolactln 

concentration of the supplemented 
and control mothers and months 

postpartum 
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TAULE J:JS Percentage Of The Supplemented \nd Control �lothers
1\lothcrs \\ 110 11:n e Resumed Suu1I lntcrcour,e Dy �lonthJ 
POStJ1llrtu111, 

�lo11ths postp11rtun1 Supplemented Control 
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Agure J.1, 
Percentage or Mothers Who Have 
Resumed Sexual Intercourse In the 
supplemented and control mothers 

and Months Postpartum 
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Figure 3.17 
Corrolalos ol laclaUonal nmenonho• and 
body mnss lndox In Uoo 1Upplem1nttd end 

control moU10 ra • nd monlhs poll pl rtum 
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11S 
111 

CIL\PTER 4 

Of CUS ION 

The base line sel of da1a collected 11 ndnuss,on shows that motJ1ers rn 
the l\vo groups had sunilar charoc1ens1Jcs at odm1ss1on The motJ1crs are 10 the 

nuddle nge group (20-34)ears) O\•cr 80"'. of tbe mothers �d only prinwy

education Such a low le\el of eduauon is usually occasioned by poverty, 

unemplo) 1nen1 and a lo1v purchasing po1\er \\hich are factors lhn1 may 

predispose 1he111 to  uodemutrilJon (\VJIO 1982) Tius may p.vtly t.xpwn why 

the) arc 1n tlus category of n1argrnall) m.aloounsl1cd sute 1\flcn compared 10 

other lactaling mothers rn 1he same cn,,ronmeot lgbcdiob (1994) s1udied the 
influence of 111other's oc:c:upouon and education on breulfceding and wearung

111 infants and c:luldrcn 1n �lakurd1 Nigcri3 The result sbo,,'Cd that occupauon 
8Jtd education influenced die frequcocy and durauon of breulfeediog. 
nutntional quality ond 1hc type of \\"t3Jling food fed 10 their infA.111.S t.fotbers 

\\Jlh a lu!(her lc,el of cd:.ic:.11ion Q/1 allbrd mo� 10 buy commcraal u.earung 
diets for 1he,r 111farlls 1han 1he ,r-,tben 111th low f1:1,-ds of eduatJOCl. The
mothers 1\/llh a higher level of cducauon do p&id \\-Otk ouwde the homes and

are unable 10 take ihe,r babie.� along 111th them Tbi.s 1s 001 the case \V1th the
mothers 10 tlus stud) The niothcn. bccaWe of the low IC\-d of cducat.100, 
engage 10 pelt) trading Jobs inside or nc.ir !bar bon1cs The babies stay 111th

their n101hers and they I\ c,c able 10 fted tbffll on dCDl.llld This may be the
relllon \Vhy the l\\o grouj'S of mJtbcn have SJmiJM b1ca.stfced1og eplSOdes per

!lay E,cr f ladani et al ( 199-l) also fowiJ tbat Ion& term bre&S1fec,l1!J8 (Jmonth.s
or n1orc:) \\IU suongly allcc1eJ (P<O 001) b> m.11t'fMI elluauonaJ IC'\d,

•
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compared \\ilh \\omen \\Ith 1he fe1�cs1 number of years of s choohng more 

likely to breasl feed 

The 0101hers in tJ1e two groups had three to foor ltving chudren tlat 

\\'cte breastfed Eighty li\'C percent oflhcse mother, exclusrvdy bre.utfed tbeu

cluldrcn for 3 01ontJis only This figure is sim11M to those obtaUJed dunng tJ1e • 

gJob:iJ decltnc in breastfeeding UJ tJ1e last �'O decades (\VHO 19S5) Thii

dcc/rnc 11 as rnore evident \\hen 1n 1921 Jundell presented evideoce tJuit mfllll.S 

would acceJ>I, tolerate and benefit from supplemenu inlIOduced from the age of 

6 n10111hs, \V1th 11n1e II becarnc common for the be.a.Ith professiooab to 

reconunend supple1ncnts from the age of three months "itb tbe purpose of 

adaptJng the cluld "in good ume" to ne11· taste and texture �eoces (\VIIO 

198•1) ht 1990 a conunuruque was issued because oftbe sro11uig coocan about 
this prac1icc 10 the elTcct that, 

"G11 ,•11 a fm-ourab/1! t!t1l'lr011n1t11f, fM oppropnalt! tune for W

111tr0</11cllo11 ,if n1ppltn1(t1faryfoods MOS 6 n1ooths f'(»tpartum und 1J,a1 

11,fi111ts should t!l(lus11tlJ bt /,r,:asf f.:J for 6 -,J/f.S" (lnnocait.i 

Declarauon 1990) 

At the tune of th� siudy n,ost mot.hen in Utt' en\lU'Oruncnt we,e not

a1varc of the lnnocen11 Ocelmtion EOOIU being made by the Baby Friendly

I lospital 111111111,vc lo educate n1others on the S3IDC l\'ti DOI Ill opcrauon et tJ1e

lime of tJus study This n lAY rartl> e.,plain 11hy the duruuon of cxcJUS1vc

br • J th!e:istfeed111g before the ,nJcx chilJ 11-as roon s 

•

• 
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Ever lladani et al (1994) found parity also 10 be strongly associated
,,1th the duration of breast feeding Primtpara and grandmultipm (panty>4),
breastfed their babies for longer pcnods 1n Jerusalem None or the mothers in 
this study ,vas a prinlipara and 1na;onty of the mothers had 2-4 living children. 
The total duratton of breastfeeding of their last children nas approximately 12 
months for the SUJ)plcnu:ntcd and IO 8 months for lite conuol subJects before 
lhey had lite baby \\.'l:uch \\'AS used for this proJCCI The dU11tion of uctational

11nenorrbca ,,bile breastfeed111g the last chtld before lbe index child ,vu 8 S 
months for the supplen1entcd mothers and 7.J months for the control This 

finding is �nular to the duration of lactatJOnaJ amenorrhoea of 7.1 mooths for 
lhe supplen1entcd mothers and 6 I months for the control "-itb the mde:c 
cluldrcn This i s  also surular 10 the \\1i0 tindwgs of 19S I in which 70-8�. of 
mothers  \\·ere found mcnsuuattng at 6 months postputum III Sweden, and tbe 
A group of N1gcna lactating mothers (lJrbMi ecooonucally ad\'alltagcd group)

llDd India ntothers l1011e,cr this ,alucs arc dilTcretll tiom lbe dunll.loa of 
' 

lacta1to11al amenorrhoea found in the C groups(Urb.ul poor) and R1IRl groups 
of Ethiopia, Nigeria, India, and Zaire in ,1bich tbe proportion of menslllwing
niothers at 12 ,nonths \\ilS not h111hcr th:ui 4�•

� 

�hucrnal factors hl.e n14tcmal age (<20 )CVS) 1D,1lcra&i manta! sutus 

(single) and social stntus of the ro:un fam1I) pro1idcr are some of tbe factors

that ha\'c been sho\\n to alTcct the dur11ion of brcastfteel1ng. �·qa 1993) The

l1lcclrlrooJ th,11 an inf.int \\ould hJ,c been brwtfcd for less tb.ao a month \\1LS

o 84 if rhc in font ,1-.s e.,po•cd to all !be three of tbcse risk factors ID v�·s

1993 srudy the 111otl1crs ,,ere not <ingle and moSI of llian ,,e,-e ,,dJ over 20

>cars In th is study the duration of bre.ut-fccdmg of tbcit last child \\U 12

lllontfu fio h I cJ __ _  , 10 8 nionth.s for tbe control lll a colbboreti,cr I c supp c,ncnl 111N 

Sllfd • r _ _. \\hen \\'OfflCD \\UC Wed 00 \\Jw Y rn Nrgcna on p.11tcms of brca,11�111& 
•
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the total duration of bre.1Stfecd1ng of a child should be, 5�, of the 

ccono1nically advnnt:igcd and edue11cd mothets said the infmts should be 
bre.istfed for 9-11 montbs and I 5�, said infants should be breastfed for J-5

n1onths , the rcmruning mothers (9'/o) �d infants sJ10uld be breastfed for 12-
14 n10111hs This ,vas not the case with the poor economically disadvantaged 
and rural n101hers 1n ,vluch 77-/4 of tl1<: poor mothers and 9J¾ of tJ1c rural 
n101hers felt that the total duration of brcastfcedU1g should be 18 months or 

more This also sho1vs a rela110nsh1p bet1vcen cnwoomenlaJ f.tctors in 
controlling breastfeeding durallon 

The total duration of c.,cclusl\e brcastfcedmg (full breastfecdi.og ) of the 
last child ,vas 0-J months in most of the mothetS, w1th 8?9, of tbe molben in 
the supplemented and 8.J�. of mothers in the control group bruslfeeding 

exclusl\ely for O-Jn1on1hs These ligurcs are sumLv to the findlllg of \VHO

collaborauve study in Nigena 1n 19S I in \\hich 83'• of the 1DJddle income 
1vo1nc11 breastfed exclusively for J months

Percentage  of n101hcrs II uh eplJOdes o( 111y scnous 1Uoe5V'S was lo,v 
through out the folloiv up pertod S111lllarl) 96° • of mothers in botll groups bad 
no history of breast or ob�tctntS and &>mccolog,cal surgery The pen:cnlage of
mothers 1v11h inverted nipples 11.as vet)· 1011 and their breasts \\etc prepared 
an1cna1,1lly, so they,, ere nble 10 �,abli\h llctauon in good umc Smoking and
•lcoholtsn, \\ere 1101 common in the 1,1u �ups of mothers The most often
consumed protein product out or fi<h. meat and poulll)' me.al u fish.

At admission the babies 111 the control and cxperimcntAI groups b4d

••mil Tb• 11, ..... birth ,1-ci8�, of the babies of nr 11n1hropomc1nc n1c.l$U1dTlcnu � -· a-• 

lhc !Upf1len1cn tcd subJCCIS at �JnuSS1on was 3 OKS ,1/Jilc that of the control \1-U

J 2Kg The length of the infants \\&S -19 7cn1 auJ �9 J fo, the Npplcmcn1cd

•nd I d 1'ooc of the t,m,es 11-u sawl for ��-- 1 1c control subjects resJ'C(111 ) 

•
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ges1auonnJ age There were no s1gn11ican1 difference., ,n the length, he.id 

circurnference, cltcSI circunrfercnce and the mJd 11111 circumference values of lhe 

supple111en1cd and conlrol �bJccls 01 birth (p>0.05) Similarly, no signilican1 

differences ,vere observed bcrn·een lhe anthropometric measurcmca.1 of the I\\O

groups of bab,cs throughouc 1he foUo,v up penod E.,:cepl for IJ1e hcighc for oge 

z score al 5 n1onllu \\'hich ,vas signilicaoc By the foUowmg month, thu 

difference ,vas not sigrulic:anl. 

S1gn11ican1 differences seen m comparallve weight for height 

me.i.suren1en1s of rnfants al 3 4 and {iflb monllu and compvati\e t\-CJght for age 
n1casure1ncn1s nl the J'' monlh ,vcre nol cons1s1en1 aller lhese months This 

d11Tcrenee Clln nol be a1u1bulcd 10 die dietary supplement gJ\'CO to the mothers 

111 the e,pennu:n1al group In general, lhe mc.ui butb weights of the rnfants rn 

llus \\Ori. r e 3 O kg \\ere above the "cighc bclo1, \\bich infants aR claSS11ied as 
"Lo,, birth ,,.erghl," aecordmg 10 Ilic \\'orld Hulth Or!;3Cisar1on dcfirutioo ch.at 
defines "Lo1v birth "c1gh1" as 1hose neon.lies \\�ghing 2 5 Kilograms or less It 
is also nbove tlrc me.in birth \\eight of2 8S Kg tbl Osubor (1992) recorded for

nonhcrn Nigcrran b3b1es ,n sourhem Zari3. The gro, .. 111 of babies ID the study Ill

lhe firsc 6 munths 15 also ,cl) surular 10 the gro1,tb offuUy breastfed rnfants m a
P00r urban Cb lean populauon n,cse Sirrular measurancnlS ,,ere wo recorded
for the length and craniJJ circumference of the Nbics in the poor chilan

Populn1ton and tl1c 1wo groups studied (Oiu 1995) 

The 111fan1s cnn olso be con<1dcml 10 ba,-c hid nilld \\..SUQg or stunung
81 b1nh ,, 111, a coniparatl\C ,ic,ght for htighl meuuren1cnt of SO J!� and SS �.

in lhc aupplen1cn1ed and the control rcspccth·dy This LS lcs� than to 90-110

�hich h:i,c bttn col\SldcrtJ 10 be nomul b) !\CHS SIIDIWlll This prC\-.Jencc

of st _,,. dcd amonu :-;; .. erian childrca under untrog (height for age) was -..>O rteor ., "" 
the age of S)·cars in the demograpruc and hulth sunc)' of 1990 In the survey

•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



120 

4J 1% of all lhe children had a heigh1 for age z score of -2S0.(stunliog) 9 1% 

had 1ve1ght for height z score of -2S0(wasling) and 35 1-/o had wcig.bt for age

z-score of -2S0 (undcnveight) ll01\e11er, the prevalence of this uodemutriuoo
increases 1vith the 1ncreas111g age fro1n 12 4�. among infants less than 6 months

of age to 55 J% runong children 36-48monrhs of age The lugh prevalence of

under11utn11011 an1ong 6 • 23 n1onths of children indicate tho problem during
con1plc111en1ruy feeding (NDJ IS 1990,UNICEF 1993)

Sonie 11nproveme111s were observed between anthropometric 

mcasurcn1cnts of the supplcn1cn1cd group of mothers 1\1th1n six months of 

con1111encerncn1 of supplen1cn1otion \Vhile the Dody mass mde,c rose from 20.3 
to 21 0 :it the end of the s1x1h 1non1h of supplementauoo 10 the supplemented 

SUbJccts It oc1uolly fell fron1 20 5 to 20 2 m the control subjects The 1ncrC4Se 

Ill the Dody mass wde., of rhc �--penmenra.l subjects wu however, not 

sigrulicw11 (p > O 05) The nud nrrn circumference mcre:iscd frorn 24.3 to 24 9

crn 1n the c.,pcnn,cnrnl \ubJccts wlule 11 rose from 243 to 24 7 1n the control 
SUbJccts (Tablc36)) 1 bcse differences 11ere however nol found 10 be signiiicnnt
(l'>o os, 

The scruni haeinoglobm ,nluc mcrcascd from 10 2g / dJ to 10 Sg I di in 
the supplemented n1othcrs l\lulc ,1 dropped from 11 4g di to 10.Sg / di in tltc
control subjects This mcreuicnt wat not sigruficant but the rcduclJoo in Ilic
hacrn0Klob1n conccntmt1on of 1hc control subjects was sigrulicant (p<0.05)
Increases 10 the �cruni nlbunun noted 11-crc bo11e1cr 001 �gruficaot These
liollinl:(s nrc s11n1lor to 1ho rcsuhs of i,.urz cl a l  (1993) ,,ho io\cstJgated lhc
Cliccts of matcmol nu1ri11on.,J s1,1us and ,natcmru energy supplcmcnllluon on
lcngih of postpnrtun111n1c11011hoca 111100g Guaicmalan wonien • 

0 Lv the sunpkmenttd subJccts 1J1d oily ACII\ II}' Jllltltfll IIIU !IOU ,n , .  
con

irols in the first three n1011ths of the srudl This sho11s I.bat tl1c \\·omen \\CIC
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involved 111 s101ilnr ocuvirics No signific.:ior differences \\Cre observed ,n rhe
quantity of breast milk produced by the 1,vo groups or mo1bc,s Tius mny be
cxplnined in part by the fact that the subjecu ,vere nor severely malnourished
and by rhe observation lhor the porrem of energy consumpuoo 10 tJte '"''O

groups ,vas sin1ilar Sinulnrly energy e'<J)cndlrure in the 1,�o groups of motl1ers
is nor unexpected, since they live \\ithin the same environmenl and belong to 
similnr soc10-econon11c groups In other l\'Ords, 1he ambient 1cmpern1urc lo 
which rhc n101hcrs ,vere c.,cposed as ,vell as the acUV1l1es they engaged 1n \\ere 
similar 111 1he l\vo groups of subjccr.s, since brcasr-fceding bd1aivour migb1 be 
inOucnccd by \\Ori.. dcmnnds (\\'HO 1981) This 1s not e.,cpcc1ed to happen in 
the l\vo groups of rnorhers 

l he general gro,vth of infants of this mat8Jo;ally malnourished mothers
,,•as ho,vever sinilltlf ,vhen compared \Yllh the overall growth or the infanLS or 

,,cu nourished 11101hcrs in rhe S4111C environment (Report of• muluccnt.rc 
long11ud1nnl study or rhe dura11on of lactational amenorrhea 111 rclauon to 
breastfeeding prncltces 1992) and the ,nfants of "-di nourished motbcn in a 
poor Clulcan popuh1t1on (D1a1: 199�)

I here ,vas no sig,ulic.inl d,lfcren,c in the ,,eight and length of babies 
''hose ,nother s  hod d,ctory supplenienrouon and those \\hose mothers bad no
d1c1ar) �upplcmentotion III the fir5t 8-9 months or hfe ThtS obscrvauon can be

CJcplan,cd 011 tJ,c bo�s of an on e,uhcr reporLS sho\\111g t.h41 a reducuoo 111

rnarernnl caloric ,nrokc h3� oiinim31 clf«t on the composiuoo and therefore

quohty of brcasr nnll.. (\ an-Steenbergen 19S3) In another stud) of infant

feeding prncuces nn1ong morher, "ho had aue.idy been identified 15 llWgllWly
n1aJno I b sample of SO chilJrcn ,vu foUo,, ed foruns 1cd tlunns pregnancy. a su 
fou b t rrull alone 76'• acluc\"ed �. ofr to eight 111onths Of those fed on re� ' 
the f tNt age (Pnyani 1981)expected ,vcight gain for ch1ldrrn ° 

' 
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Allhoush some stud1c.t ha�e sho"n d1minilhed lac111JOn tn maJnounJhed 

mothers (Oauir 1958) the prcase nutriliooa.1 inlll:e 11 "hicb faaa11oo 11

di1111111 shcd 1s unl.novvn V1111 -Steenbffgen and co-"orkm '11cm� 1 reduaioo 

or only 8g111/24 hr 111 the n,ilk producllon of 46 rura l Kenyan \\'Omen who had 

101v 1vc1ght for height dunng the th.rrd trimester of pregnancy ""btn compared

with rhc,r counterparts 1�1th good "'eight for hcght Ptoiein and bctose 

conccntrot1ons 111 1n1lk "ere comparable ",th Llw of Bnt.isb mot.hen 10 both 

groups ;\part from the quan1 11y of milk produced. 11 bas a1so been sbown lb! 
the gro1v1h of C)(clus1vcly btCilSI fed cbildreo through the finl 4-" moa1.h,s or liCe 

rn developed 1111d developing countries iJ adc:quare (Hulfm:a.a 19QQ) 

llOHOI HLINf Nl:I Ill I 10,\ A \D DR£AS1 Fl:EDI\G PRACTICES. 

Doth Ilic b�b,cs or supplemental and CXl01I • mocben bad u.alumtcd 
nccess It> the breast rrulk of their mo then Through out the follow up period of
10 n1on1hs tl1cre was no S1gnilican1 dllfercncc bet"'ccn the 11o-ay &be 
supplcrncntcd and tJ1e conuol groups fed their �ie, oo demand am:I bow !be)' 
had acce.\� lo breast \lost of the babies 111 the l\\'O groups do not� cb1t1olij,

P3cilicr or con1forter 1 he n1ol11er� did 001 blusl-fttd other diildrcn r.-;o
surrognlc n101hcr) The result SUf:SCSI th.it fccdin� Oil demand "'U by ur &be

"'011 populnr pracucc The rc.�lts of this ,,-on. also-ag:r« "uh lb- 6ai� of

\VI 10 111 1981 on frc-quenc, if brc.lSt-fm!mB

S11n1 lnrl>, the licqucn,, ofbre4ct-f� Cf'!'�e- � I.be di\ (600

8111"9 5911111) nnd frl'(Ju�ncv of ru11'11 lllllt bcoui-fttdit?s 'PL"'-�"'" smi!v 111

the I ftbt l!llitbcn bad �'CJ 1'1Xl.lq;,vo sroup, of 11101htr� \hhough nl\.'-1 c -

0Uh1tl I un• m�o...'fll\ of� \\OCXD \\U'f
C I IC ho1nc b> li\C n,"'''"� i'l"1iw1 " �-.· • 

also llblc t o  breast feed the:- t bal>1r 011 tlC'llwiJ ,i11ilc- \\\'< '-'Ui � � b.'"CDC:

l'h18 i . 1..,. of \\\'litlCI\ 111 thi, t\� of IX'.:k�s 11oss1l,lo becnu�e thc- 11111n o-.upa •,�, 
CC0110 nua1 \\\VL Their Nbi� att \\ltb l.bcm

111,c sroup ,� pt'II) u11J1, ,: anJ "" 
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all Lhc urne as opposed lo lhe n11ddfe income and highly educaled mothers who 

can nol rake lheir children 10 ,vork because lhey work m offices Sinuhll'

ol.,scrv1111ons \\ere made in II srudy conducled in t.1ak11rd1, Oenue Sc.le Nigena 

(lgbedioh 1994) In tJmr sludy, II \\&.1 demons1ra1ed that occupauon and 

educ.ition of rheir mothers inlluenccd the frequency and duration of 

breastfeeding A scudy of Israeli ,\omen (E\er-Hadani ct al (1994) however 

reported a pos111vc corrcfauon bet\\·cen ownbcr of yc.trs of schooling 11J1d 

dura11011 of faccation 

f\lost of lhe rnotJ1crs did nor C'.'(press breast milk by hand or pump, 
occasionally 2% of rhe suppfemenred subjects e.'.'(pressed milk 11 tbc foun.b 

monlh and 2�o of the control subJcclS or the fusl and Sl'tl.h montb.s This u not 

unexpccrcd since tJ1e subJeCLS ,,ere m;irgmally malnourished and most of their 

b:ib1es had unhnutcd access 10 1hc breasl, and \\ete fed on de111.311d 

\\ 1l111n rhe firsl month poslpartum 2•. of the supplcmenred mothers and 
s•. of  lhc control n101hers had srMlcd \\Orl1ng outsiJe tlte home and by tbe 

• 

fou11h n1on1h 53�0 of borh sroups had srarted working �lajonry of these

rnorhcrs ,vere nblc ro breast feed their babies on dCIIIAOd \\hile \\'Orlcing our.side 
the home f\ fore of  the supplcrncnred molhm \\:re able 10 brust feed on
demand ,vhtlc ,vort..1ng This d,ra corresponds ,,1th \\mt \\"IS found in l\igc,u,
Qirc, Clute, and llluopia as being rhe normal pncuce (\\'JIO 19SI)

1 he o\erall rrc\"akncc of brc.ulfccding wu high The pctccni.ge of

mfllllrs bein� breast fed in the first month ,,-as 9s•. in both control and

51Jppfc1ncntcJ groups Dy tltc second ntontb this bas fallen 10 86"• and ss• • for

supnlc1ncutcd nnd conuol srour\ rc�p«U\-d)' Out by 1hc sc\·cnth monlh ,over

hllf of th I br� .. 1 r--"ru, in the 1,,0 gruups anJ by lbe cod orc 0101 ,crs ,,ere not .... •=.., 

Of1e >car only 21,. anJ 11�• 1n 1hc $Upplcmenttl.l aoJ control groups

'CJ11cc1 I .r ___ ,: This ntCl'llcttCC u siuuw 10 lbe firvhngs of
---

l\'C y \\ere sull brusu«u111!! ,.. 
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an earlier \VI 10 coUaborallve sludy on breas1feeding ( 198 J) la 1''igeria they
found I hat abou1 l 00-lo or all the four groups of molhers swdied "'We
brcas1fceding 111 1hc 1,me or lhe rnlerview By lhe third monlb 96% or group A
(cco110111ically advantaged) were breas1 feedmg and um, of all the other
groups 1vcre s1ill breastfecdrog Ho\\C\'er by tbe sixth moatb 3r,; of sroup A.
91 �. of  1,1roup 8 (urban mrddle rncome) and !mo of sroup C (Utbao-poor) and 
100-o of  group R (rural) 1vcre sull breast reofttJS By lbe 1v.'C!BJ, mooth oo
01cn1bcr of group A, 22•. or group B and 97'a of groop R 111-ere still
brc.u1fccdrn1:1 In 1lus SIUd) brcastfeedulg v,as ooly well maiat1roNf in lbe firJl -4

monll1s of l:Jc1a1ton in lhe groups siud,ed (wpplem.Alrd aod comrol) Thu is
s1mtlar 10 ll1c 1rcnds fowid in grnup '\ and pll11)- in group B Tim is aor mu:i!n

lo ll1c case rn group C and R \\here bra.stfeeding 111-u 111-dl uaionw,rd

lhroughout the lirs1 }eat Of the cbJld (\\110 1981)

·1 ht' pcrccn1age of infant$ ,cca,1ng food or lluid olber- thlll ..,.tied

brc.-ist nulk ns 1astc(1 spoonful) was more pm"llCSII m tbe COD110I than 

c,peri111e:n1ill The pcrccn11gcs III the first ICII months i.a thl; IIJtiP' 1w a&ed 

SUbJec1� 11crc le� than ,�. 11hile ,n the comrol s:n,up this v.� bcnr.-eca 11-

ioo. i\lost of  the ltl(lthers \\Cle 1:1,ing ,vater to tbcir babies &Joag "1th the 

brc.,s1 11111k 81 1as1e :,.;one of the uuanis was 11-d mm:cd or prc:fc:ntd lhe left 

breast Onl� :?0
, of infants of tbc surplcmcnted molhcn Md :;•. of rufuus «

control n101hc,� .sho11cd 1•rcftrtncc for the nsht bre&.li

l he pcrccntni:c of 1,-f: "'� ..,._ tp<;NC> of ilJDe-., � � �
up \\ ,IS gcncrall) Ill\\ \ sl1shtly lush tigurr of :_q. \\1,.S "''UdcJ &l � 11

iuonth in tl1c con111>I l. o..1
, Tb.: .i� Clf dwnn11 o, paatitf or � \\�

\Cl) 101v 1 he hi�hc<t pct,t'Ol�C \\U R,unJ Ill lbc ooattol � al �

•nt.l tenth 1111>nth 111th I j'cr,<'11tasr C1f7'• anJ 9'- r�'tl,-d) TM-rc-c,eo.--c, N

II I - Ill the I\\\\ tn.-.up, � fk1u111h ,u,r..1ng 1>,c3<1onal} Iii) .. , ..
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percentages \\CIC very 101v in the two 8fOUps and in the cases seen, the thumb 

sucking \\.'as not consurcnt 1hroughou1 the study period The suclding inrc:nsny 

1n the l\110 groups 11'45 the same or more 1n the fim S month, of lactauon. The 

perccnlagc of 111fan1S suckljng in l11e S.tme 1vay wa.s conswll in the t�o groups 

fhe supplemented rnorhers on lbe 111mge were eaung 1bou1 S Jg of 

protein, 1940 Kcal of energy and 21 9g of far per day SupplemenlAuon with 

biscuu (40 g) increased their c-nergy consumpooo by I 8Kcal, pro1et0 by 8g and 

fat by 8g (Append1'< 2) The efTecl of tills supplement on the growth or thar 
suckling infants nnd the 1111thropometnc: mcisurements of lberr mothers b.u been 

discussed earher 111 1h1s d1sscrta11011 The most common source of protein 

consu111ed b} both groups of mothers \las fish 85 - �. of motben in both 

groups do 1101 consun1c poulll) me.ii al all throughout the d11rauon of foDow up

Onl> J - s•,. or the mothers 111 the n10 groups did not consume 6.slL t.fost 
mothers 1n the l\\.'O groups studied consumed mf meat about J-S times per
I\Cek 

Po1vdcrcd mill., lrquid mill. and cereals in tbe form of com pap 11crc !he 
most co1111uon supplcnienls 1al.eo bee.tuse they were breastfeeding Tbe 
mothers \Vere generally hc.llthy throughout the sruJy pcnod In both groups,
there 1\/11s less Lhnn ,�. epi50des of illness throughout the 10 months of
lacration, \Vllh lhe C'<tcption oft.he IJ!e episodrs oftllncss 1n the rt' month m
the control group

The A\ eragc nunibcr ofbrc.u1re-eJing cpisodrs per d:iy ,vas 6-10 in both

Woups nnd rhc nvenu�e nurnbC'f or d.1yun1c feeds 11-as S-7 This is sinuw 10 the

l ind,ngs of \\ I 10 s1ud) on p,ucrns or breut feeding that ,vu earned out io

1»any co I J ,.- • (\\'11019S1) The l\ctage number or nightunrn� rnc u ing .,,gen .. 

hrnc bre a stfccJ,ng crisoJes ol 2.3 11u tw11c,·cr fouod m l\igena as opposed 10

an avcrni:c  of I� 1in1cs founJ m this \1orL ,\a a,crasc of4 time5 per iuahr \\&S
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found in !he rural groups of Zaire Gu11euwa and the Philippines Night time

brc:astfcedrns \\'IS Sllll common 11 !he end of 12th month postpartum, but thtte

wu a paJuaJ decJ1oc frorn Ilic fourth monrh po$1partum (\\110 1911) 

Ilic mean duration of breasrfttdrng 10 lbe two 8fOIIP• \\'U �'CCII 9.
12 minutes Dura11on ofbrastfccdrng l\'IJ s11nil11 ,n borh group, t.1ost mothers 

\\Crc giving their infants mill or nulk b.ued feed� about J ume, 1 day 10 a 

feeding bottle ,n the 1"0 srours studied 44"• of the mfanu of lhc 

surplcn1cn1ed mothers and 40,, of tire mfanu of the conll'OI mol.bcr, did 1101 

Cl\ e mdl. or null.: b.ued cereals 11 1hc fiM monrh poltpanum At I ll10IIUIJ 

pos1p.utun1, sonic of Lhe mothers f13d Slopped mill. or mir.- based caa1s This 

as not unc,pcc1c:d considcnng the JIUldl&Slllg JlO"er of the mot=n t.fosa 

"'DJJICll cannot alTord ccrc.11, and oorucqucolly Ibey C'<J)OSC tbr 1om:s1 quicl.i)· 
lo adult d,ct nonna.11) consurnc,J by rhc family \\11hin I • 9 monlb.s, moA babies 

tolerate other foods earen by the family, c,pccia.lly pap that .., CNde from 
cornst11rch The moil�� collSC<lueolly \\CU lhc 1nf111U ofTthc mdi. md mdk 
bUCd cereals, \\ luc.h arc •n recent umes \Cf)" cq,crun-e 

OORl)J HI 1\1 \I \I '\l TRlll()\, PROL.\C11\ (0\C.C:.\'TRATIO�A \0 ltl:. t \If> flO\ QI l \CT\ TIO\AL At\fE.\ORRIU:.\
The cOccr of rr nroll nutr ,o ;sl c II' i Of pro' 

on lhc Jurntion of laciauonal infmt111, "-as im�cd T1m'c ",re 00

"Snific.,nt d11Tacnc� bct11ttn the ba.w lc"d and suc:u:::.s c:d:K"'1 proltrtm 
COntcntrat10n 10 tl,c l\1'0 t,cn.XIJ'� of molhcn mJdicd Thus go th&1

Rlpplcmcn111tron of 1hc m<11bff'j dlC't bad no df�"I OIi tbt contUC� oftbe
rrolattrn lc\cl� Thi, ts ,n ag,�nt "1th Lhc find:n.s of� d al.(1 '=)

in lnJ," I hey d,J m,t obscf\� anr ,0�1 of t,od) u"Ctt,--bt on rro1111m
tnn •.1 �I f •( hftO ffl()lhcrs ti 'C\'CI', l.;u:m d aJ ... ,centr.111011 111 1he undNTIOU0"1C\l a, 1-... 
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(1980) found a reduced prolac11n concentralion m the Gambia with

supplcrncn101ion oftl1c 11101her's d1e1 

A more recent sludy in Srilanka on the effect of skimmed milk 
supple111entnllon on lac1auoonl amenorrhoea, and maternal prolacun 

e-0nccntral1on \Vas uodenalen by  ( Shatruga et al (1992) skimmed milk

supplen1e11lallon did not c.,usc 11 reduction in prolacun SCClelion TI1e absence 
of a co11SJslent signiliCMI difference tn prolacun coocco1r.u.1on between the 
supplcn1c111cd subJccts and control group can further be C'(pflllled by the similar 

frequencies of breast feeds 111 both groups of mothers Smee sudliog rs the 

010,1 potent sun1ulus for prolnctrn sccrelloo Altl10Ugh, protein meals have been 
sho1�-n lo 1ncre.-i,e prol3cl1n sccreuon. (lslu.z:uka et al (1983) Such an e1Tec1 

was 1101 ob�neJ in tlus norl, e11her bec.luse the amounl of addJ11onal prolon 

1vas an inadcquntc sun1ulus or because prolaclln secrcuon w-a.s m.a.rimal ooly 1n 

response 10 suckling Similarly Kurz el al (1991) found that malcnw dleuuy 
llllnkc did 1101 nlTecl the length of pos1par1um amennorhea, but the child's bck 
of bre.1s1 n11ll,. 1n1ake d1J. This is because a duld's breast nulk mt.al,;e reduces the 

frec1uenc1es nnd durallon of �clJ1ng ,,bicb Ill tum affects the sudling stimulus
Which hns been known to induce prolacun s«retion 111d duration of bt11tional 
1nfcr1ihty 

The 101111 nu,nber of bre.1S1fccds pet 2� bows and the number of otJ1er 
feeds per 24hour in both groups b>· urne pos1p.111un1 ,,ere not significantly
d11Tcrcn1 bet1�cen the 1,, 0 groups o f  010ther inf wt p&ir S11111!.uly both day ume
Ind night llmc breast feed, ,,ere not :g.nilicanll)' d1fferenl ID the 11'0 groups 

TI,c 111ean dun111on of IJctaliooal amcoonhoc:.i ts 28·5 l\'ttU

(7 l111on1hs) for the supplemented inothcrs and 2� 5 \\eels (6 I months) ror the
co111 1 · Ii I ddfcicnce bct11«n the dura1.1on orro n101hcr� There 11,s no �,go, ,can 
lac1a11011al n,ncnorrhoca of the 1110 groups of mothers S1nul.r durauon of
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lac1n1ionaf o,ncnorrhoca found n1ay be accounted for by 1he fact 1ha1 the 1,vo
groups of babies hod sinulor suckJmg frequency 1111d duration which hove been
sho1vn to be directly corrcla1ed with duntJon of lactational
amenorrhea (�1cneilfy I 982) 

This lintf1ng sho1vs that rnntemal supplcmenl m1ake 11as not an in1portan1
vanable cxpfnirung 1hc fcnglh of pos1partum amenorrhoea The mllueoce of
nu1ri1ionaf slntus of ,vonu:n during lactation on the duration of laclatJonaJ 
infcrlility rs the san1e if ,veil nounshed women nurse their infants 01 frequencies 
comn1on 111 populations 111th extended periods of lactationn.1 ameoorrben Th1J 

finding hos been observed by Le111s (1985) and Short (1991) on contracepuve 

clTects of Jnctntionol on1e11orrhca T11ey found, that tl1c smgle most important 

controller of the durillion of Jac1a11onal Ulfcrtility IS the suckling sumuJus of tl1e 
baby The durollon of lac1n11onal amenorrhoea observed hue IS also Simi.far lo 

the li11d111g� of \VIIO ( 1981) 111 wluch 70-8�. of tl1e mothers m N1gcm in the 
ccono1n1cally atfvnn1ngcd group 11cre found to ha1·e started mcnstruauog by 
6111011th� postpartum

The prolnctin response to suckling ,,ere done in tl1e e\l'Clllogs between

<lpn1 nnd 8p111 fhe basal level of prolacun concentration was liken at about one

hour or more nflcr the losl bre.utfccding cplSOde and I.he SUdJiog rnduccd

Prolnctin concentration ,vns ta.I.en 30 nllJIUICS aller tl,e commcocemcnt of a

brens1-fced111g episode At adn11ss1011. plll.Sill3 coocentrauons of prolactin "'ere

ver y lugh noel 1111s re1namcd so dun1.g the first 3-4 1110ntll$ poStplltum, decwung

'" p II ... This shows thot the basn.llira cl to suckhng oc11v1ty post-p .... um 
C-On tude of the prolacun re:sponse tocc:ntrntions of prolactm anJ the ni.,giu 

suc:r.:r TbLS u 51nular 10 the 6ndio,g.s of1118 decrease \\1th 11010 pos1p111unt
Giu b· .• 1 col!CffllJ'IUons of prolacun anJsier et al ( 1984) 1 \hO found th.JI the .-
the suc.U1ns decre.ue \\1th ume 

ningn11ude of the prolacun response 10
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poslpilftum. \\'hen suckling episodes occur frequently there u insufficient lime 

bcl\veen tJ1en1 for prolactin le\'cls lo fall 10 low levels and so basal 

conccntralions of prolaclin remain elevated \\'hen sucJcJing eplSOdes are Jess 

frequent due 10 introduc11011 of other feeds from 4 n10nth, poslpanum, 

concenlrallons of profaclln fall bcl\veco feeds, and thus 1be prolacttn 

concc111ra11011s in response 10 suckling falls (Glassier ct al 1984) Thus, bua.l 

prolactin coocentrlltions appear to decrease more rapidly \\ith ume pos1panum 

The volume of null taken by the 1,,-0 groups of babies was sunilM 

tluoughou1 lhc n1on1h pos1p1111um, suggcsung that the mtcnsuy of the sutlliog
stin1ulus \Vas not diffcren1 1n the t,,o groups of mothers The me111 dUI'ILion of 

night 11111c brcas1 feedmg was s11rular m the l\\'O groups of mothers The average

1n the t,,o groups ,,·as S-10 minutes The effect of night ume suckling episode 

,vn1ch has been suggested b) m3oy 11utllors mdudJng Ho\\1e and �fcncilly 

( 1982) lo be 1mport3Jll in maintaining Jactotional uifcrukly \\U the wnc ID the 

t,vo groups of n101hcrs This has gone further to �lain the absence of a

sign1fienn1 difference 1n the durauon of fac1auonaJ uueruhiy in the I\\-O groups 

of n101hcrs 1 hey boih had sinular breasi-fccduig practices aod hence similar 
duratron ofl,1ctallon.tl an1coonhOC.:1

The onset of follicular de, clopmcol aod o,"Ubuoo in the first and second 
n1cnslnJJlJon ,,as inves11�a1cJ sn the 1,,0 groups of molbers by monitoring the
urinal)· rrcsniincd,ol-3- alpha glucurooide anJ Esuonc-J-glucurooide
Longitudinol studies ,vhich hl\e u,cd o,'&NO hormones as markers of the

hm1ng of ovufotion ha\'e sho,,n th3t coounuiag lactauooal amcoonboea IS the

most rn1ponnn1 inJ1ca1or of aoO\lllltiorL(llo\\1e 199J) \\'hco menslJ'UAIJoo 
Occu . h h lc:s arc ano,"UbtOI') or DOIrs II ,s 1111ponnn1 10 kl'IOI\ \\bet er l c C)C 

th s III the supplernailcd group bad In Ilic firs! C) clc 77 J�• of the mo er 
•n ' I _., In the contrOI iTOUP S-1 s .,,hadovular r11cru1rua1ion \�Jule 22 7 '• O\ll lllcv, 

----�-
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ano\'Ular n1enstruation while 45 5�. ovulated m their first nlfflStruatJon In the 

second cycle 54 5% had anovul.!r menstruauon. 45.S�. o,1.1111cd m the 

supplemented n1others, and 46.2�. had 100\1Jlar mcnftruatJoo 111d 53 r,. 

ovu'3tcd in  the control group 1l1e endocnoc finding from !his IH>rk shows that 

even 11 hen 111cnstrua1io11 occurred, there is strU a lot of irregulanries ,n the 

follicular dc\clopment ond ovulauon of the lacrarmg women. TbiJ finding is 

similar to the obse,vation of Howie (1993), which showed that nltbougb 

irregular ovarian follicular de1·clopmen1 can occur, 01-1J!.tion u not obsc:r,,-ed 

until the qclc 1mn1ed1a1cly following the rerum of menstruation Lo"ne (1993) 

observed this 111 onl} one 1od1V1dual Ho\loever, in the pr�, study C\-en 

though rnore n1othcrs had 011Jlatcd rn thc,r second mt11Stru.1uon, some of the 

mothers s1111 had not 0\1Jlnted The gre.11cs1 11JlncrabiJi1y to unplanned 

prcgna11c1cs 111 the lncu11ing 111othcr 1s thu.s from the cyde precedmg the fll"St 

mcns1rua11on I lencc the need 10 educate the lactating mothcr-s about their 
• 

returning fcrt1hty b} 1he occurrence of first menstruarioll (G�y 1990, Ho"ie 

1982) l-lo111c (1993} sho11ed that the cycle preccdtog first menstruation ia the 

SUbJec1 he studied ,,as e,1her ano11Jlar or Just possibly, 11.ll 011Jlar C)-cle 

assoc1n1cd 1111b a gro.ssly inadequate lutw ph.uc incar3blc of sustliRIDg a 
prcgnJ11cy ,-\II these studies nre pomung to the. fact that there IS irregular
foll,cufor dc,elopmcnr of ibc first fc1v mCJUIJ\lation follo"iog the rdum of
menstrual no,v Oi1Jlauon IHUI an adequate: lutw ph.i.sc is alJO less hi.cl)· 10

Occur in nursing i1or1cn \\ho 8/C lullv or oclllly full) bre.astrttdmg_(Keonedy et 
oJ ( 1992) lhcsc pa1tcrns of ii rl'i;ul.u n1cnstrwl C)dCS dunng lact.11Jon &Iler t.hc
rc1un1 o f  rncnscs ln,1e been ll'J\Oncd in scvcrnl s1ud1C) and arc c:oa.sistctU \\ith
llie ep1Je1111olog1cal c,idencc th.JI n10tbers \\ho are nicnstruaung during breast
feeding hnvc A cha.nee ofcon<cr11on ,,luch 1S le� tluln that ofnorma.lly C)'tlinS
1100•1nc1n11ng \\lln1c11 but high enough to require altcrD.1IJ\C fmiily pl.uuucg
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Chen ct al ( 1974) I lcnce the need 10 educate mother of the risk of gelling 

pregnant This finding i s  cons1s1cn1 ,vith Ilic findings of \VIIO ( 1981) m which 

the pcrccnu1ge of women ,vith returned mcns1rua11on \\/IS rcmarknbly uniform 

in all groups of mothers 1101 brcast-fecdmg but by conlrut, the percentages 

nrnong ,von1en ,vho ,vere brcnsr-fcedmg VilfY ,vidcly from group to group 111c 

dnro sho,v that brcnst-feecJ111g ,vas assoc,alcd ,vith n considerable delay in the 

return of mens1rua11on, bur that the d1ffcrcoce between breast-feeding nod ooo

breast-fcccJing 111others grodunlly diminish or disllppear ,virh time 
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CO CLUSION 

The results of tbu \\Ork hnvc sho\\'11 that borderline nwnutnuon oflbe mother

did nor affect 

• TI1e gro \11th of thctr suckJ,ng infants

• Breastfeeding patterns 111 tcmis of frequency and duration of breulfeeding
of their sucld111g 1nfilnts

Supplemc:nr,ng the diets of the mothers did not a1Tec:t bua.J prolllcun,
suckling induced prolilctm, concentralJoOJ, rbe retum of mcnstrulllJoo and

0\.1Jli11ion \lorhers in rhc t\\'O groups h4d similar duration of facwioaaJ 

an1cnorrhe..1 

The conccntnuion of profaclin dec:re:ased \\1th tJme poSIJWtum along �ide 

l\ilh rhe \ucl.hng frequency thus suggesung a dtrecl rd.ltJOa.ship bet\\CCD tbcm

Supplc111cnr111g the mother s J1cl h:ld some in1pro, ement ,a tbe DUuitioaaJ star us

of the mother Tiu� findini: suggcJIS th.tr t,,uslfeeding should be encouraged

ivhcrc there 1s morcrn.i.l borderline nwoutntion The )OUll8 uifant growth,

he.ihh nntl \\ell bcrni:. 1ncfuding rhe niothu·s heAlrb ,vill be Loken care of by

supplen1cn11ng rhe 111others· d1cr

Supplcn1en11ng the d1e1 of the mother did 001 alfect the duralJon of

lnctn11011i1l amenorrhoea of the sui•pfementcd morhm This suggests that it ts

nor nur11t1on bur rather sud.hog acu,ities and brwt feeding pracuces \\hicb

•ffect the conccntrn11011 of prol.lctJ.n concenrrauon This ,n twn can affect

durn11011 of lacra110113l an1c:nnorhoe.1 E,ca \\hen rucnsuu.1rion b.u resu.rued.

llicre arc • lot of ,ncguJanll� in the foUiC'Ular dC\tlopmfflt of the t1\o poops

of mothers, the lir)I and the second t)des ffl.1)' be O\'WJtot)' or aoo,ulatory
----·-
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ivhen exclusive breast feeding is 001 practised Al such tunes mothers need 10 

be educated on other family plnnmng methods which can be used at tlii, limo 10 

prevent another pregnancy, so that the hullh orlhe motlier., not comproniised 

by another pregnancy ,, 11hin Ci months or delivery or a child 

ll£C01\li\lENDATION 

I Orc11SI feeding should be cncournged where there ,s rruucrnnl 

bordcrl,nc rnalnulnlion, and the d1c1 or1hc mother should bo 

supplen1e111ed Supplcn1cn11og tl1c dicl or tbc mother ,vdl take 

care of the b:ibies nu11i11on o.s v,cU, since m:ilcrnnl breast milk 

production is not sacrificed in the absence of good matcma.l

11utri11011 and 1h01 supplcn1en1a11on or the mother may Wtcly help 

10 build 1natenw stores in marguwly nounshed lilcrating 

,,omen 

2 rr a 11101hcr rs \\1lling 10 use LacrnuooaJ an,enorrboea a.s n fill!llly 

planning ,nclhod, rhe mothcc should mSUR that a high frequency 

and durouon of breast reeding is maintained throughout the 

n1on1hs or lnc1a11onal amenorrhoen 

l fmmediatel) tJ,e menstruauon resumes. the n1othcc should add

nnotber rn1111I) plB1111111!l method 10 guard IJ!IWUI un ,vantcd

pregnwc1es
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