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ABSTRACT 

Foetal Origin of Adult DisCII.SCS (FOAD) ore chronic disc.iscs which occur lotcr in future due 

to deficiencies of micronutrients like folotc. ferrous, WlC ond viuunin Dn during the ftrSI 

1ri1ncs1cr of pregnancy, There i s  lncre;ising incidence of chronic disc:ascs not linked 10 

hereditary or other environmental factors, but lroc:cable to deficiency of nutrients in utero. 

Previous studies h.i,e sho,vn th:11 n1ony pregnant ,vomcn had little or no kno,vlcdge of the 

concept of FOAD in relation 10 essential nutritions in the first trimester. Hence, 1his study 

,ws designed to dc:tc:nninc: pregnant "on1cn's knowledge ond practice on the prevention of 

FOAD in Olorundo Loc:ol Government Aron, Osogbo. 

A descriptive, cross-s«tionol design \\-:IS adopted using o I\Vo-stogc random sampling 

technique 10 select \Vords, Primary 1-tcohh Centres, and 422 consenting respondents. A semi

structured in1crvic\\cr-od111inis1c:rc:d questionnaire was used to elicit infonnotion on socio

demographic choruc1cristics.knowlcdgc and prevention ofFOAD. Knowledge of FOAD ,vas 

measured on  o 29-point scale; scores of <I 0, �l 0-20, and >25 \\ere categorised as poor, fair, 

ond good, respectively. Practice ,vos measured on a 14-poinl scale:; scores of <7 and �7 ,vcrc 

categorised as poor and good, respectively. Three Focus Group Discussion sessions (FGDs) 

comprising of l O respondents each ,ven: conducted. Qunntilntive doto ,vere onolysed using 

descriptive statistics, Chi-square test and logistic regression models at p=-0.05 ,vhilc 

qW11itotive doto ,vcrc anDlysed thcn1oticolly. 

Age of respondents \\'115 30.9±6.8 )ears ond 32.0% hod no fonnal cduc.ition. Respondents' 

knowledge score \\!US 11 .4 :!:3.4. Those ,vith poor, fair and good kno,vledgc \\ere 

48.3%,44.1% ond 7.6o/e, respectively. About lifly six percent ,vrongly rcponcd that third 

trimester i,5 the most sensitive of oil tr11nes1ers. Seventy one percent reported that deficiency 

of folatc could only cnusc jaundice. moloria ond ricke1 in children ,vhile 69.7 %, 7 t.6 % ond 

74.6 o/e rcponed lhot into.kc of  folotc containing dicl,S In the first trimester con not pre, cnt 

hypertension, diabetes ond obesity, respectively. Seventy percent soid the deficiency of 

ferrous could rather lead to Jaundice, mal11ria and ricket \\hllc only about 25.0% pcrccnl3gc 

rightly reported 1h01 its deficiency could cousc chronic diseases rnicticc score on 1he 

prevention or FOAD ,vas 6.2:1:1.8 ,vith 77.0% having poor proctk�. An1en11ud clinic 

011endonce y,115 related ,vith the l.no,vledge of 1:0AD. Respondents" ho 111tended all antenatal 
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,isi1s ,verc more likely to have good knowledge of FOAD (81.0%) thnn those ,vho did not 

ancnd (17.8%) (OR•3.7: Cl•).4-7.5). Knowledge \\'3S signilicantly related ,vi1h practice on 

the prevention of FOAO. A higher proportion of respondents ,vith poor practice (48.3o/e) 

\\"Crt less likely 10 hove good knowledge (OR•0.4: Cl•0.3-0.G). t-.lojority of the focus group 

discussion p:ir1ioip:ints also opined thnt 1hc chronic discoscs ore ne,cr of foetal origin bul 

rather hereditary. Ho,,ever, C:\Ccrpts from the discussions sho,ved that the pru-ticipants hod 

poor knowledge: ond pmctice in re lotion to the prevention of FOAD. 

Majority of the respondents hod poor kno"·ledgc ond proc1ite of prevention of FOAD 

Therefore, S1rotegics like hcohh education and use of infonnation edue111ion and 

communication media (radio, posters) should be promoted to improve tJ1c knowledge nnd 

practice. 

Ke}'\\"Ord.1: Micronutrients deficiency, Pregnant ,vomen, Foetol Origin of Aduh discoscs, 

Primo.ry health Ccntrcs. 

\\lord count: 493 
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CHAPTER ON£ 

TNTRODUCTION 

I.I Background of the Study 

As o Chinese ancient philosopher's saying goes, "it is formidably dimcuh, if not impossible, 

to recover any birth deficits in poSlnolOI life" (llolcs and Barkcr.1991). It oppcors 1h01 

humans hove recognized 1he imponance of in1rou1erioc life cnvironmenls for health in later 

life since on1iqui1y. Ye1 it is only until the lnsl I\VO dec:idcs 1hot the CQusol n:lo1ionships 

bet\veen early life experience and Inter risk of disease have come in10 light. Too sm:1II birth 

size (due 10 poor foellll growth and/or prctcrm delivery) has been consisten1ly associated with 

substan1i:1lly elevoted risks of ccrlllin chronic disorders such ns the n1ctabolic syndrome 

(dislipidcmio. insulin resistance, hypertension),typc 2 diabc1es ond cardiovo.scuh1r diScasc. 

(Holes, Barker, Clark.Cox. Foll 199 I; Singhal, Cole, fe\vtre!I ond Luco.s, 200'1). 

Similar 10 other factors like lifestyle. genetics. clc, nu1rition during pregnancy also plays a 

key role in the ,veil-being of the mother and the newborn infnnt and further innuences health 

during childhood and aduhhood. Thus in the course of pregnancy, lhc quanlity and quality of  

nourishment i s  of particular importance. Evidence suggests that inadequate nutrition during 

prcgD4ncy, leads 10 spontaneous abortion, impaired foe1al gro,vth, lc:iming impairment and 

behavioml problems of 1he offspring as "ell ns poor ,veigh1 gain in pregnancy (Harding. 

2001). 

The focllll origins hypo1hesis, developed by David Barker and colleagues, proposes that ,vhen 

nu1ri1ion11I intnke of a foetus is llmi1cd, the body's physiology and mclllbolisn, arc changed 

fundamentally, and some of the consequences of 1hcsc changes \\OU Id become , isiblc much 

later in life. The hypothesis of in utero ''programming" posits th:u under-nutrition in utero 

leads 10 odaplivc changes in growth and development 1ha1 ,nay be benefieiol in the short-run. 

but produces susccp1ibili1y to  coronary heart discnsc ond the related disorders hypertension, 

siroke, and diaberes lacer in life. 

Profl'esor David Barker described in his ,vork rhe ''rhrifiy phcnorype" as a tenn used to 

c:(plain d the hypothesis that insulin rcslstoncc nnd !)pc 2 dinbctes onglnotc from undcr

nutrilion In the ,von1b. The hypothesis proposes that an undernourished b:ib) becomes thrifty. 
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It mQintnins high IC\'els of sugnr in the bloods1m1m lhQI benefits 1he brain. but less sugnr is 

stored in muscles. 1\-luscle growth mny be ·1raded orr· to protect 1he brain. Once Qdop1cd, lhis 

lhrifiy behnviour becomes pcrmoncnl nnd, combined "'ilh ndiposi1y in Inter life, lends 10 type 

2 diabetes. 

During the first 2 months of pregnancy, the embryo and placenta undergo processes of rapid 

cell diO'crcn1io1ion nnd division and ore pnrticulnrly sensitive 10 excesses and differences in 

micro nulricnls (Godfrey and Bnrker, 2000). They observed that inndcqunlc levels of 

mo1emol nutrients during this crucinl period may lend 10 reprogra,nming ,vithin the foetal 

tissues lrult exposes the infants to chronic illncSI. or malformn1ion in ndullhood. Therefore an 

opproprinte enting pancm is csscnliol throughout pregnancy 10 ensure n healthy pregnancy 

and baby (Pickel, Pinheiro nnd Seobro. 2005). 

I ligglns (2003), identified dietary roc1ors, overall die1 qunliry and food habits as independent 

variables in determining pregnancy outcome and 1no1emnl \\tight gain. Assessment of dic111ry 

intnke during pregnnncy is irnportnnl because it is ,,•ell cstnblished 1hnt both nutrient 

deficiencies and excesses c:in hove nd,·ersc effects on pregnancy outcome. (\Vorthing1.on

Roberts et :ii. 1996).The type of food taken by ,vomcn during prcgn[lJlcy inOuences the he:ilth 

of pregnant ,vomen nnd foetal development. II has impacts on the development of the 

placental end malcmal Stille of hcahh or wellbeing (Cnrmichncl and Abrams 1997; Siega-Riz. 

Aclnir and Hobel 1996; Smith, 2004). 

Physic:il disorders have nol only been linked "i1h poor nutrition bcforc and during 

pregnancy, bu1 neurological disorders 11nd hondicnps ore a risk 1hnt is run by mothers, \\ho 

arc malnourished, o condhion ,vhich cnn also lead 10 1he child becoming more susceptible to 

lo1cr dcgcncn11ivc: discnsc. Lock of diclory knowledge and the knowledge about consequences 

of malnutrition among future mothers mny result in o lot or dietary indlscrc1ions (Lingcn. 

2006). Accordingly, motemol diclllry habits, poor dietary pnnem ond poor nu1ri1ionol status 

of  women before ond during pregnancy ore one of the rnojor causes of molnu1ri1ion \\hich is 

USU4lly also responsible for chronic illnesses in adulthood (Anderson, 2008). 

Periconceptuol folole SUltus is important since neural tube closure occurs early in gest.uion, 

ond severe deliciency Is o.ssoc:iatcd wi1h neural lube defects. Sustnincd folalc inw.c is nc-cdcd 

in order for cell replic:uion 10 be normal, since 1here Is no long-term store of fololc J.tn1cs 

(1997) pos1ulo1cd 1h01 seasonal cycles of fola1e in111kes moy be rclcvon1 10 C)Clic.il changes in 
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birth wcigh1 os observed in tropical counlries. ond 1h01 lo\ver folnte in1akes in lo,ver 

sociocconomic groups moy be relo1ed 10 lower binh ,vcight (Jomes. 1997). Lo1v rolote is 

ossocioted ,vith low birth ,veigh1. (LB \V); h is olso ossociotcd \Vith high serum 

homocysteinemio, which is nssocia1ed ,vi1h CVD risk (Vollset el ol., 2000). 

The incidence or diclllry inadequacies os o resuh of dietory hobiis and pollcrns in pregnnncy 

is higher during pregnnncy lhan 111 ony olhcr stage of lhe life cycle (Rao e1 ol., 200 I). ln lighl 

of lhis. o sa1isfoctory nutritional st111us ns a rcsuh or op1imnl food in1nke. before and during 

prcgnnncy is imponnn1 for a s,,ccessful prcgn:incy. 

1.2 Stotcmeot or the prohlen1 

In 1965, 11 \Vorld Hcohh Orgnniunion (\VHO} E.xpcrt committee on nulri1ion in pregnancy 

and Lacuuion obser.ed thot nc1-t 10 young children, pregnan1 and lactn1ing 11omen arc 

nu1ri1ion11lly lhe mos, vulnerable group especially in 1he de\eloping regions of the 1vorld. 

Rcgrcn.obly the situo1ion deeply affecis developing no1ion like Nigeria, mojori1y or 1vomen 

are in constant state of nu1ri1ional s1ress (\\/HO, 1965). This in fact hos been occountoble for 

premature dea1h, chronic protcin-<ncrgy mnlnutrilion. iron deficiency onaemio and a host of 

other deficiencies. Household or pregnant 11•omcn 's nutritional status depends on 

sociocconomie ond socio-cultural fuo1ors such ns income, literacy or 1rodi1iolllll beliefs 

(\Vl-10, 1965). 

The incidence or dietory inadequacies ns a rcsuh of dietnry habits and pallcrns in pregnancy 

is higher during pn:gnBncy thnn al nny other �loge of the life cycle (Rno et al .• 2001). 

The burden of chronic dise11SCS is rapidly increasing 1vorldwide. It hos been calculated lhal, in 

2001, chronic disenses contributed approxima1cly 46% of lhe global burden of dise35e (\VHO 

Rcpon. 2002). Abou1 holf of 1hcse d�lhs ore 01tribu1oble 10 cardiovascular discuses; obesity 

ond diabetes on: olso showing 11orrying 1n:nds, not only bccousc lhc) olrcody otTect a l:11-gc 

proponion or the popul11tion, but also because they hove star1cd 10 appear earlier in life. 

Based on current cst1moles, the proportion of the burocn of chronic disc11SCS is c,pcctcd 10 

increose to 51% by the ycor 2020, 111 enormous hcahhcon: and other costs for societies ond 

go1-crnments (Murra), Lopcz,1996, Epping et nl 2001)). Already, 79% of dc:nhs attributable 

10 chronic, non communicable, discnscs ore occumng in developing countries.. prcdon,in:uitly 

in middle-:igcd men (\I/HO 2002). 
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According to lhc Foetnl Origin of Adult Discn.scs (FOA D) h) pothcsis, increasing child and 

adult obesity in co,nbin:uion \vilh persistently poor foctnl growlh crcnlcs a high risk for adult 

CVD o.nd diabetes more so because of undergoing rapid economic development and 

modernization (Reddy. 2002). Also, nccordlng 10 Dunger. Ong, HuxlJlblc, eJ al. (1998), dcalh 

rates in babies in 1he 1900s showed 1h01 the usual cause of cenified death \VOS lo\v binh 

\\'eight usually as II result of matcmnl under nutrition, and both men and women \Vho ,vere 

small at binh \\'ere 01 incrcnscd risk of coronnry llrtcry disease nnd stroke. 

King (1990). has predicted lhat the prevalence of type 2 diabetes ,viii rise by 30% worldwide. 

from 4.0% 10 5.4% by 2025, and 1hn1 the proponional rise \viii be gl'C41CSl in developing 

countries. Accordingly, maternal dietary habits, poor diel:lry pancm nnd poor nutritional 

Sl:llus or women before and during pregnancy is one of the mojor causes of malnutrition viz 

low binh \veight \Vhich is usually responsible for chronic illnesses in adulthood (Anderson, 

2008). 

ln a similllI study in Nigc:rin. Ojofei1imi, Ogunjuyibo, Sanusi, Orji et al. l2008) rcponcd that 

more lhan 60% of their sample did not meet the requirement for energy due 10 lack of 

nutritional kno\vledge. l\lcan energy inlnke for this study group \vas 2146.6Kcnl compared to 

the RNI of 2400kcal.This finding is in line \\ ith Huybn:gs. Robcrfriod, Kolstcren nnd 

Vnncrunp (2009) in Burkina Fnso where mean energy nnd nutrient intakcs ,vere found to be 

insufficient compared \Vilh the recommended daily allo\vanccs, especially for prcgnnnt 

,vomen, and ns n result of food aversion due 10 inodequotc nutritional knowledge. the mc:41\ 

inlllkc of folote ,,ns olormingl)' lo\v, similar 10 studies in S\\edtn by Andersen. Compbcll 11nd 

Shepherd (2008), The IO\\Cr inlllkc of folote in the study \\OS probably due to IO\\ int:1ke of 

vcgelllbles. 

Gcncrolly, lo\v birth \\eight Infants account for large public heolth expenditures -studies 

sho,v that more 1hnn one third of the 10101 dollor amount spent in the US on health care during 

the first )COr of life con be 1111ributcd to lo,1 birth ,,eight. (Levin et al, 1995).Thc linear and 

graded trends in CVD mortality ,vi1h birth ,1cigh1 suggest 1h01 mojoril) o f  the \\Orld's 

population experience su1H>p1imal focllll gro,vth being highest In developing countries. A 

high proportion of infnn15 and children in the developing country an: still undernourished, but 

wllh economic progress, childhood lllld adult obesity Is an emerging problem, espccinlly in 

cities (Lucas, l•e\\ trell and Cole , 1999). 
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11 is however becoming ele.ir that, while the number of people dying from heart disease 

continues 10 foll each year in coun1ries such os the UK, the number of people surrcring from 

this disease is rising. in port this is due to the oge structure o f  developed societies. but it olso 

cmph11Sizes thiu "c ore still for from undcrsLOnding the CllUSes of hcru1 disease and unlit ,ve 

do, prevention ,viii be difficult. (,vww.hennstats.ors retrieved June 6, 2013). Begley, (2002) 

found out there is o lack o f  consistent education on nulrition for pregnant ,vomen ond there is 

o need to  design ond implement nc,v more errccti, e nutrition progmmmes.

1.3 Justinrntlon of the study 

Biological detem1inism ond fnlalism cosily springs to mind ,vith tbc notion that adult disease 

originou:s in the foctol stoge (Taylor. 2004), If inere:ised risk for oduh disease Is o direct 

consequence of irreversible structural ond functionnl changes occurring during gcs1111ion. it 

hllS Implications for public he;ilth initiatives in which this study is set to be p:irt of. 

Begley (2002). found out there is o lock of consistent education on nutrition for pregnant 

,vomcn and there is a need to design nnd implement ne,v ond more effective nutrition 

programmes. I lo,vcver. ,vith this study, the level of knowledge posscs.scd by pregnant women 

on the prevention of foetal origin of adult diseases ,viii be kno,vn. The study provides 

baseline da111 for further researches :1nd thus create rooms for researchers to initiate 

intervention programmes to,v11Tds correcting certain misconceptions/belief about some foods 

especially in the first trimester ond olso creating nutritional a,varcncss for ,vomen of 

reproductive ages. because o ,voman knowing that her 0\\11 diets and body cornposltion 

before nnd during pregnancy play o major role In prog111n1ming the future health of her 

children ,viii encourage/motivate her to I.now "hot she cnn do to op1imi2c the inlmutcrine 

environment she provides for her b:ibics. 

Nonetheless, this study buurcssed oil 01hcr prcviou.1 report nndings on foctnl origin of aduh 

diseases and thus reinforced the need for the inclusion of nutritional programmes in \YOmen 

prcvcnllve hcnlth. 

Most physicians and 1hcir patients understand that proper nutrition and supplements during 

pregnancy i s  imp0rtant. but many arc not a"arc or specific recommendations Md ho,\ 

to achieve these behaviours. In many ca.scs, healthcare providers simply tell \\'omen to cat o 

hcnltby diet. t.akc drugs and gnin appropriate wcigh1 during pregnancy. However, to achic\e 

1hls, heallhaire providers need 10 be kno1, lcdgeable to give women the tools and direction to 
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do so properly (Vause, Maru, Richard, & Grulich, 2006).Theroforc, conducting this study at 

the Primary I lc:nhh Core Centre provided on opportunity to kno,v the kind of nulritionol 

infonnation /c:du04tion received and 111s0 10 kno,v cerlllin nutritional/supplements toboos, 

beliefund rcs1ric1ions 01 the gross rool level. 

1.4 Deflollloo or terms. 

This phase dents ,vi1h dcfinilion of 1cm1s relolcd lo 1his study in on opcra1ion11l and 11 

coru:cptunl ,vay; 

• Foetal O rigin of J\llult Diseases: The "foctol origins of Adult disca.scs hypothesis",

proposes that non-<:ommunicable diseases including corono,y heart disease, 1ypc 2

diabetes and hypertension originnle through the responses of a foetus to under

nutri1ion, that pcnnoncntly change the structure nnd func1ion of the body

(B11rker, I 993).

• Programnliog

This 1enn ha.s been used 10 describe the process whereby a stimulus or insult 01 o

"sensitive" or "criticol" period of development has lasting clTccts on the structure or

function of  the body (Dnrkcr ,1998).

• Tbrifly l'bcnolypc

A tcnn that was coined to describe the hypo1hesis thnt insulin resistance and type 2

diabetes originate from under-nutrition in the ,vomb. The hypothesis proposes that OJI

undernourished bnby becomes 1hriOy. It rnaintnins high lc"els of sugar in the

bloodstl"Cllm lhnt benefits 1hc brain, but less sugar is stored in niuselcs. t.tuscle gn>\\'th

may be "traded oil'' 10 protect the brain. Once adopted, this thriOy behaviour becomes

pcnno.nent and, combined ,vilh ndiposhy in later life, lends to type 2

diabctcs(Borkcr, 199S).

• Micronulricnts: iron, foh11c, zinc and vitamin B 11 These nrc cssentlnl elements that •

arc needed by the foetus especially in the first trimester for gro,Y1h ond development

and to prevent chronic diseases like diabetes, obesity and c11rdlovBSCulu diseases in

the child in future.
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1.5 Ruurcb questions 

o) \Vhot is the knowledge of pn:gnont ,vomcn on n1icronutrien1S essential in 1hc Orst

trimester to prevent focllll origin of oduh discruscs? 

b) \Vhot ore the factors lhat influence lhe nutritional knowledge of pn:gnnnt ,vomen to,vards

lhe pn:vention of foctol origin of 11dull diseases?

c) Wh11t is lhc practice of pregnant ,vomen to,vards lhc consumption of lhe nutrients essential

in lhe prevention of foctnl origin of adult disenscs? 

1 .6 Objective of lhe study 

To investigate the knowledge ond proc1ice of pn:gnont ,vomcn in relation to lhe nutrients 

essential in the Orst lrimestcr in  the prevention offocllll origin of adult disease. 

1.7 S11ccllic olijcclh•i:s 

• To o.ssc.ss level of nutritional knowledge of  pregnant women on the prevention of

foetal origin of odult disease.

• To assess the preventive practice of pregnant Y.On1�n on micronutricnts essential

towards prevention of of foellll origin of oduh discnse.s.

• To determine lhc factors lhot influence the nutritional knowledge of pregnant ,vomen

on foetal origin of aduh diseases.

1.8 Rcscnrcb hypotheses 

The follo,ving Null I lypothescs ,vns tested: 

H.I· There is no signiOcnnt dilTcrcnce bchvecn the ontenn111l ottendonce of the pn:gnont 

,vomen ond their nutritional kno,vledge oflhe prevention of foctol origin of adult diseases. 

H.,2: There is  no signiOcnnt difference bct\\'CCn the pn:gnant ,vomen's lc,·cl of education 

anti their nutrltionnl knowledge of the prevention of foetal origin of adult diseases. 

I lo3: n,erc 1s no )11:Jlilicont tlifl'cn:ncc between p:irily of the pn:gn11nt ,vomen ond their 

nutrition11I knowledge of prevention of foetal origin of oduh disease. 

11.,4: There is no signllicont dilTercncc between the nutrition11I �no,vlcdgc of the pn:gn11.0t 

,vomcn and their practices relating to the prevention of foctol origin of adult disease. 
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CHAPTER T\VO 

2.0 L1TERATURE REVlE\V 

It is no,v ,vidcly accepted that the risks of a number or chronic diseases in adulthood such ns 

Insulin dependent diabetes mellitus, hype11ension and coronary heart disease may hove their 

origins before birth. Professor David Barker and colleagues in Southampton have produced 11 

lnrgc proportion of the data in this field over the last decade, although the relationship 

between early life events lllld adult disc:nsic:s hod been raised n1any years cnrlicr (Barker 1998, 

Porsd11hl 1977). He also proposed that p00r nutrition during foetal (ond early postnatal) life 

\YllS a S1rong factor responsible for increased vulnerability 10 chronic disease. MC4Surements 

made on babies at birth, including birth-,veight, length, body proportions and plocentol 

,veight, ore strongly related to either later disease incidence (coronnry heart disease 1nortoli1y, 

noninsulin- dependent diabetes} or risk factors for those discnses (hypertension, glucose 

intoleroncc, hyperlipidemia) (Barker 1998,Barkcr 1994). 

2.1 Origin of foetnl origin ofndult disease$ 

Historical ovcrvic,v 

The rellltionship bcl\vcen infant mortality and subsequent isch4cmic heart disease in 

survivors from the same generation ,vns first demonstrated in Nonvay (forsdahl, 1977). 

Neonatal n1or1J11iry ,vas found to be more strongly associnted ,vith cardiovascular discoscs 

thun post-nconntol n,onallty, which pointed 10 the in1ponnnce or prenntol life, The some type 

of ccolog1col correlation ,vo.s reported in 1986 by Barker & Osmond in Englnnd and \\I ales. It 

was observed that Coronary Heart Disease {Cl ID) ,vos most cornmon in the poorest P4ns of 

the UK (Martyn, I 994). Areas of the country that had high rates or in font mortality in the 

past, no,v have high rates of heart disease. In contrast, those \\ith 101v Infant mortolhy now 

hove relatively lower rates of Cl ID. I ligh Infant rnortalhy occurs in places ,vith high rates of 

LBW, reduced infant gro,vth, and p00r nutrition ond health of pregnont ,,·omen. ,\s LO\V and 

n:dueed infant growth reflect adverse environmental influences during pregnancy or infancy, 

ii was hypolhcsiud that these Influences initiated patho-physiologlcal mechanisms that 

uhimotcly lead to CIID. 

A major difficulty hns been the availabllity of dal4 on blnh ,�eight ond other n:lc,•ont 

obstetric and nconatnl information in onler 10 subs1an1lo10 the hypothesis 
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Bnrkcr ho,vcvc.r began by documenting CHO events in populntion groups where he could 

find ,veil-kept records on binhs. This is how he studied the rclntionship of cnrly events (binh 

,veighl and S1nlu,s at binh, ,veight gain, feeding in infnncy, etc.) nnd disease p.1nems in large 

cohorts of ndulls born in the '20s nnd'JOs in Henfonlshire, Preston and Sheffield. He 

developed his "cnrly origins" hypothesis based on these retrospective studies showing nn 

inverse nssociotion ofbinh weights nnd CHO mortnlily nnd morbidity rates. Epidemiological 

Jo1r, fro1n llrit11i11 nnll other pnrts of Europe, Austmlio, Asiu. the Caribbean nnd Ln1i11 

An1crico, the USA, and even Africa, have since corrobomtcd and extended lhc: initial 
• 

observations of incredSCd risk of Cl ID, type·2 diabetes, and other components of the insulin 

resistance (or metabolic) syndrome ,vi1h decreasing binh ,veights. 

Consensus ,vas rcoched in an intemnlionnl nutrition coordinating body rcgnrding the 

existence of associations bc1,1·ccn foc1ot gro\\1h ns evidenced by anthropometric Indicators 

and adult disease, in pnniculnr high blood pressure, ischncmic hcan disease, and typc-2 

diabetes, ollhough nreos of unccruiinty ,verc underlined (Grivetti c1 al., 1998) . 

Many of the conditions which hove been diversely linked 10 size or proportions nl birth as a 

reflection of foetal gro1vth often coexist as pan or syndrome X or metabolic syndrome 

(Rcovcn 1988), tlmt is, hypcnension, dyslipoprotcinemio, nnd other CVD risk markers such 

os obesity, in addition 10 insulin resislllnce or impaired glucose tolerance or lypc-2 diabetes. 

D:uker cl al (1993) even coined tl1e nnme "sm:ill b:iby syndrome" for syndrome X. Yet, 

chronic disease risk markers ossocin1cd ,vi1h suboptimum foelol gro,vth hove been usually 

oon�h.lcn:11 indivitluolly, particularly in curlier )ludic:s. 1l1is is  the renson for separately 

revie,ving cpidc:miological findings on Cl ID, high blood pressure, and insulin 

resisltlncc/diobetes. 

The focllll origin, hypothesis \VOS developed by linking records of births in the enrly 20th 

century 1vilh health in later life from the I lcnfordshirc records ( Bnrker , 1989). 171c proposal 

that events in childhood innuenccd adult disease 1vns not ne,v. Ho1\·cver, the unique feature 

of the hypothesis proposed by Darker ,vas the suggestion thot Intrauterine events lnOuenccd 

adult disease. The notion that chronic ndult discoscs, such os coronary artery disease, might 

be inOucnced by events occurring in the foctus,due to undcrnutritlon ,vas proposed by 

Darker and collc.igues npproximotely I O ycors ago. In c:irly studies investigating 1hc origins 

of he11J1 disease, Darker and colleagues linked the sblndardized mortalhy ratios for 

c.ardiovoscular disease for 16,000 indivlduols, born In llcnfordshlrc from 1911-1930, to bir,h 

doto for these individuals (Oorkcr, 2001). 
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The dato suggested that low weight, small hcod circumference ond to,v pondcnil index 

(moss/height') ot birth ,vo� associated with an increased risk for coronary hcan di= in 

adulthood (Osmond, Barker, 2000). 111csc findings ,vcre considered the first evidence that an 

adverse intrauterine environmen t, as measured by individual anthropometric mc.isuremcnts ot 

birth, hod longs111nding effects on lhe development of adult discnse. Elevated blood pressure, 

high scrum cholesterol and diabetes mellitus ore considered some of the major risk factors for 

coronary heon discllSC (Grundy, et 111. I 999), Md ,vos therefore studied os possible mediators 

of the lo,v birth ,,·ei&ht-FOAD link. In 1989, the fll'S! report of on inverse relationship 

bct\',ccn birth \Yelght ond blood pressure ,vos published (Oa.rkcr et nl. t 989). 

In II secondury unulysis of the link bc1,vcc11 birth ,veight nnd blood prcssurc, the authors 

concluded 1h01 the clcvotcd blood pressure continued to increase throughout the lifetime 

(La,,ct al.1993). Around the some time, nn Inverse relationship bct,,ccn binh \'lleight and 

scrum cholesterol "'-:IS published (Dorl.er et ol.1993) Among men ond ,vomcn born durin& the 

Dutch fiunine of 1944-45, late gestation ci1.posurc to famine ,, ns associated ,vith glucose 

intolerance, insulin resistance, ond 11 (small) increase in type 2 diabetes. l!arly gestation 

exposure wn.s associated ,vith higher LOL/HDL cholesterol concentrations and (in ,vomcn) 

higher BMI and ,voist circumference. Three recent studies suggested that the bnlancc of 

1Mtcrruil protein ond C4J'bohydrate Intakes durin& pregnancy is related 10 blood pressure in 

the offspring (Bruker et al. 1993). 

• 

• 

The concept of o foetal ori&in of adult disease hove been extended \\ell beyond coronary 

hcnrt disease and being o risk foclor for coronary he:irt disease, and no,v includes 

investigations of the development of the central ncn•ous systern, eorly ori&ins of adult mental 

heallh(Al111i ,La,.,lor • M11n1un et nl, 2007), and co&nitivc function.( Jefferis, Pov,cr, 

llcnzmcin ,2002). 

2.2 The Concept of Foetal Orli;ln of Adu II Olsc11.sc 

Epldcmiologic rcsellrch Is the kc) 10 ldcntif)lng dctennlnnnts of disease. O,cr the Inst 

century. epidcmiologic rc�h in \\cstcm societies has steadily turned I" focus from 

communicable to non-communicable disorders, such as coronary hcan dlsc.isc, non-insulin 

dependent diobe1cs, asthma and chronic obstructt\'C pulmonary d1\e�, and D strengthened 

interest In lifestyle IUld soci11I factors as dctenninonts for disease (8110.cr 2001). Accoroing to 

Krieger, 1994, the shin h:is olso lncrco.scd the focus on more dlsto\ fDctors. bolh socio-
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cullurally (I.e. sociocconomic region) nnd tm1pomlly (i.e. events during earlier staies or lire 

c.& nutrition). 

The classical observations on the associations bct\\ccn early gro,vth and later risk or disca.se 

came from Ors. Barker aod Hales group's retrospective cohort studies on rocllll gro,vth {birth 

\\·eight as a surrogate) nod infnnt gro,vth (,velght at I year) in relation 10 loter risk of impaired 

glucose tolerance,thc metabolic syndrome and cardiovoscular risk in adulthoods 

(I liiles et al 1991. Darker cl al • 1993 : 1995). 

Lo,v birth ,veight ( < 2SOO g.) ,vas associated ,vith subs111n1l11lly incrco.scd risks of impaired 

glucose tolerance, the metabolic syndrome, and coronary heort disease in later lire. 

Subsequent epidemiological studies in various populations hove largely conlinned this 

"loct.£1 "' i�in!>" ph.:non,cnon. 

2.2.1 Tbc "Thrifty Phenotype" HypotbcsiJ 

Ors.  011ri..er nnd I la)c:5 proposed the "thrifty phenotype'' (I I ales, Barker 1992. 1 lolcs, Darker 

2001). The hypothesis suggests 1h01 roc111l malnu1ri1ion m11y induce physiologicnl nnd/or 

melllbolic adaptations to ensure nutrient supply 10 the most vitol organs (e.g.., bruin) 01 the 

C.'<J>CDSCS of other less viUtl orgnns (e.g., pancreas). Such odopllltions during critical periods 

may pcrmllllently reset (e.g., reduced b<cll mass) or programme the meto.bolic system, which 

incre:iscs the foetus' chnncc or survivnl in poor nutritional environments, but results in 

difficulty in coping ,vith nutritional abundCU1ce in later lire ("mismatch") ,vith deleterious 

long-term con�uenccs. The hypothesis olso speculates thot molnutrition in inrancy moy 

contribute 10 reduced IKell functional cnpocity lmpainnent. The thrifty phenotype hypothesis 

emph.isius the aetiologic role of poor foctol nutrition. 

I oc111I m11lnutri1ion (c.i:., protein rcst11c11on) n111nipulntions In animal 1nodels ha,e 

demonstrated son1e"programming" changes in pancreatic Islets, liver and muscle, and a.dull 

onset of metabolic syndrome in offspring. The thrifty phenotype seems 10 be the most\\ idcly 

accepted hypothesis to explain de..,clopmcntal origins or dlseosc. The hypothesis implic,tl) 

advocates promoting foetal and 1nf11nl nutrition ond growth (Octrum, l lanson 2001).lt hiu 

been suggested that II gro,ving foetus foccd ,vuh adverse conditions, responds ,vith endocrine 

metabolic and vnscular or other st.nJctural oda11u11lons (Oarker,1990, Oodfn:) and Dul.er 

2000, Frankel et al 1996). 

11 

•

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



I hi! conunonc�t adversity for the foetus mlly be •malnutrition'. Inc first priority for ll 

developing foetll$ is sur.iival, IUld during the 'lean' periods this is oehieved by reduced rote of 

aro\Ylh (lntroutcrinc groW1h n!tordatlon, JUOR). The time during intrauterine life \\<hen this

occurs determines the systems effected. ·r,ie 'foctol orl�ns· hypothesis suggests that these 

odjustments an! 'imprinted', affecting the n!Sponsc: of the systc1n in future life 

('programming'). 

The incrcnsing prevalence of the metabolic syndrome \Vith the incrcnsing birth \Vcights in 

mony developed countries raises further concern ns to whether poor focllll nutrition iuclf is 

1\11 important driver of adverse programming. Omer hypothesized that the ossociotions 

bct\veen small siz.c 01 birth or during infancy ond loter CVD rcOcct permanent effects of 

foctol under nutrhion. The fOCl\1$ is dependent on the nutrients from the mother ond adapts to 

on inadcqUlltc nutrient supply in o nu1nbcr of \Vllys: prioritization of broin gro\vth 111 the 

e.,pense of other tissues such 11s the obdominol visccm, reduced secretion of  /sensitivity to the 

foetal gro\vth hormones insulin 11nd 101:.1, ond up·rcgulotion of the hypotholomo-pitutary 

adrenal (HPA) axis. The FOAD hypothesis proposes that ohhough occurring i n  response to o 

tBnsicnt phenomenon (foetal under-nutrition) these adaptations become permanent or 

'programmed' because the) occur during criticnl periods of early development 

(Borkcr, 1995).Thc hypothesis is supported by examples in c,-pcrimentol 11nim11ls of 

permllllent structural end metabolic changes rc5ulling from 1111nslen1 nutritional insults in 

utero. It is 11 \Vell-cstoblishcd biological phenomenon ond there arc mnny \\ell-known 

CXAmples. In rots, m111em11I protein restriction in pregnnncy leads 10 higher blood pressure, 

imp:iired glucose tolerance, insulin rcsistnncc ond ollered hep;itlc orchitccture ond function in 

the adult offspring. The fnunC\vork originally l11beled 'the Borker hypothesis' (Dorker,199S) 

hns become among the more importnnt fromc\vorl,J on distal temporal dctcnnll\lll\ts, 

suggesting 1h01 chronic illness ls lnitia1cd by processes ot prcnotol stoge.s (Borkcr, 200 I). The 

moin rcnture of the model is thot ln1rau1crine cnvlronmcn1al exposun:s 11nd events ofTccl the 

roc:tus' devclop1nc:n1, end thereby lncrc:oscs 1hc rhk of specific dlscn$CS In ndult hfc (Dorl.er, 

1997). 
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Mo1cmol undcmulrilion 

T 
Leads 10 foetalnu1lnu1tition 

Leads 10 the following • 

Other organs Dise4scs ofbclll cells Insulin rcsistllnce Abnormal vnsculor 
malfunction (c.g liver) dcvclopmenl 

�.� 

I lypcrlipidemia Di3hclcs I lypcncnsion 

--------- These 1hrc:c coostitulc the insulin 

resistance svndrome 

Fig 2.1 (Noir et ol ,Indian pcdintrics, volume 46 supplcmcnl, January,1009) 

• 

• 
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The core of the theOf)' of foeu1I origins of disco.sc is that nutritional deprivation of the foetus 

during critical periods of de�elopment forces the baby to resort to adoptive surviv11I 

stnucgics. ,vhich entail o rescuing of the normal couDC of metobollc, ph)'slologicol, nnd 

onoton,ical development (Baricer,1995). These ad:iptotions become molodaptive if the 

orgonism encounters contra.sting nutriliom1I circumslllnCcs In later life. The "foctnl origins 

hypothesis". proposes that non-communicable dlsco.scs including coronary heart disease, type 

2 diabetes ond hypcncnslon originate through the responses of II foetus to under nutrifion, 

that permanently change the structure and function of the body. Darker hypothcsitcd 1h31 the 

associations bct,vecn smnll size 111 birth or during lnfoncy ond later CVD rcncct permanent 

cfTcclS offoctol under nutrition especially during the critical periods of development. 

In the cpidcmiological literature, the foetal origins hypothesis o.ssociotcd ,vith D:ivld J, Bmer 

posits that chronic, degenerative conditions of adult health, including heart disc;i.sc and iype 2 

diabetes, may be triggered by circumstnnc:e decades earlier, in utero nutrition in particular. 

Economists h3vc exp3nded on this hypothesis, invcstignting a brooder range of foetal shocks 

and circumstllnCcs and ha\'c found 11 ,vealth of Inter-life impacts on outcomes including test 

scores.. cducationnl ntlllinmcnt. and incornc:, nlong ,, ith hcolth. 

Also DCCOrding to David J. Barker, a British physician and epidemiologist. he argued that 

inadequate nutrition in utcro programs• the foetus to ha, c rnctobolic chorocteristics 1h01 can 

lead to future disca.sc (Boriccr. 1992). For example, Barker argued that Individuals starved in 

utero arc more likely to become o,cr\�e111h1 as adults, and that the} arc more likely 10 suffer 

from diseases associated with obesity including canliovl\SCular problems and dinbctes. 

2.2.2 rrogr:11nml11g 11nd the .. Foetal Origln_s" I I} pothcsls 

The "foetal origins" hypothesis proposes lhat olterotions in foetal nutrition and endocrine 

sllltus result ln developmental odapllltions that pcrm1111ently ch1111ge structure, physiology, and 

melllbolism, Lhercby predisposing Individuals to cardlovosculor, metabolic, and endocrine 

disense in odult life (Barker, 1995) The process ,.,hereby o stimulus or insult at a scruith·c or 

crilicol period of development hns long•tenn c!TeclS Is termed prog11lfflming In e,-olut,olW) 

11:mts, the: phc:nontc:non Is likely to rcOc1.t the bcuefib of plastlc1ty dunng c.irl) dc,elopmcnt 

Consistent with this, ii is thought th111 coronary heart dlsca,;e may be o consequence of foetal 

adaptations to under nutrition th11t ore bcncOcbl for short·lcrm survival, c, en though they arc 

de1rlmen111I to health In post rcproduc11,e life (Dart.er, 1998) 
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Experimental 5tudics in animals hove documented many cXDn1plcs or foetal prognimmin&. 

with recent studies �howing that altcnitlons in ma1cn111I nutrition cnn ho,e long-tenn crrccts 

u11 th� ulhpri11� 1hu1 un: n:k,u_nl 10 hu111on ...inllo ... ascular tl1:,c11.SC. ror cl\On1plc, feeding 

pregnant ruts II lo,v-protcin diet results in lifelong elevation or blood pressure In the on-spring 

(Langley, Jackson, 1994). Rots whose mothers had been fed a diet ,vith a lo\\ ratio or protein 

10 cncraY durins prci;noncy sho,,ed II pcnnancntly altered b:lloncc berwcen hcp:itic glucose 

production and utiliution; control nits fed the some diet during postnatal life hod no 

alterations in hepatic glucose metabolism (Des:ii, Cro,vthcr. Oz.anne. Lucas , Holes, 1995). 

Other notable long-tenn crrccts or alterations in motcmol nutrition include changes in 

cholesterol metnbolism, insulin secretion, and renal development (Dnrkcr, 1998). 

2.2.3 Birth ronimctcrs as l\1nrkcr of Nutrition In Pregnancy 

1Zmplric:il studies on birth parnmcters nnd 11dul1 dlscnsc.s 

l\-loorc et of (1999) sho,vcd that lo,v binh ,vcight \YUS negatively associated with the 

offspring's systolic blood pressure at age 20 in both n1en and \\•omen. As ,..,ould be e.xpccted., 

this relationship ,vns enhanced ,vi1h incrcnscd \\clsht 11nd ,vei&ht for height. Their findings 

led them 10 consider poor infant growth and lo,, birth "eight ns risk factors for the triad of 

disease states that � kno,vn as the n1c111bolic syndrome; type II diabetes, In and high blood 

pressure. 

• 

Dcoth rates in b:lbies in the 1900s �ho,,ed 1h01 the usual cause or ccnilied death ,vos lo,v 

birth w-cight, and both men ond ,vomcn ,,..ho \\ere small 111 binh ,Ycrc 111 increased risk o f  

coronary artery disease o.nd Slroke (Duni;er et al l 998).1'•1eos11rcmcn1s mode on bnbics 01 

birth, including birth-Y.eight, length, body proponions and placen111l \\eight, 11rc strongly 

related to either later disease incidence (coron11ry hcon discnse mortnlity, non-insulln

dcpcndent diiibetes) or risk factors for those diseases : h)-pcncnsion, 11lucosc Intolerance. 

hypcrlipidemin (811rker 1998: Forsdllhl 1977: Darker 1994). 

The cpidcmlolo11ical evidence 1h01 pointed to the lmponnncc or lo,v birth \\Cight in the 

Dctiology of coronary hcnrt discMc ,,.as bnscd on the Iona tenn rollo,v up or men and \\'Omen 

\�hose mCG\Urcn1cnts 01 birth holl h«n rceordcd mutlncly An1onQ 10,1·11 men oom in 

llcnrordshirc bct\\ccn 1911 end 1930, death m1cs from coronary ancry di� \,ere '"o 

times lo\\er in those at the upper end or the distributions or birth ,,elaht and \\eight at I )car 

or age than in those 111 the: IO\\Cr end (Ooo.cr, \Vintcr, 0)111ond, 1989). As regards body 

Panme1crs, the foetal oria1n hypothcs1!> 1\ summarlud below 
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Four birth phenotypes llSSOCi111ed ,vilh IDier discBSC ha,e been idcnuficd; (11) babies ,vho ore 

lhin 111 birth; (b) b:iblcs ,..,ho ore short 111 birth; (c) b:iblcs short and rat nt binh, and (d) b:ibies 

bom ,vith D large ploccnt11(B11rker, 1998). Babies that ore thin tend 10 be Insulin rcsistAnl os 

children and oduhs, and nre thcrerore liable to develop the insulin rcslstnnce syndrome 

(Phillips, Bnricer, 1 lales. Hirst, Osn,ond, 199<1). 

It could be that the thin baby has adopted to under-nutrition through endocrine and n1etobolic 

chrutgcs. Uubics thot ore short in relation 10 their heod circumrcrcncc, and babies that have tl

reduced abdomiMI clrcumrercncc:. tend to hll,e persisting obnorm111i1les of  liver function, 

including raised scrum LDL cholesterol end plDSTTlll fibrinogc:n concentrations (Boricer, 

Martyn, Osmond, 1 lnles, Fall 1993, Marlyn, �1cadc, Stirling. ond Darker, 1995). 

Studies in Preston slto,vcd I.hat babies \\'hose placentas 11re disproponionotely lnrge in relation 

to their o,vn ,velght (,vhich is usu11lly 11s II result of m11lnu1rition in pregnancy) tend to have 

raised blood pressure (Barker, Dull, Osmond, Simmonds, 1990).A study in Sheffield ,vhcre 

delllilcd obstclric records ore 11vailnble sho,vcd that it ,vus men ,vho \\'ere small 111 birth 

�use they ,verc �wth rcLDrded, rather ll10Jl premature, ,vho ,vcrc at increased risk 

(Dllfker, Godfrey, Osmond, 1992).ln both popul111ions, lo,v birth v.cight ,vos ossociatcd \viii, 

on incrcnscd risk of stroke. (�1ortyn. Barker, Osmond. 1996). 11,e associntion bel\vc:cn l01v 

birth ,,•eight and coronary artery disease hns subsequently been confirmed in studies of men 

in Uppsaln, <;,,eden; Helsinki, Finlond: ontJ Caerphilly, South \Voles: ond among 80 000 

won1en in llte Amencan nurses study, ,,here then: ,11ns o similnr 1,vofold decrease in relative 

risk for non-fatnl coronary heart discosc across lhc range of birth weights (Rich-Ech\'ards, 

Stampfer, Monson, 1997). 

Simiwly in India, among Soull1 lndion men and women, the prcVlllencc of coron111')' Mtery 

disease fell from 18% in those who \\elghcd 2500 g nt birth to 4% in I.hose ,.,ho \\cighcd 

3200 g at birth (Stein, Fall and Kumorun. 1996).Bnblcs thllt h:111e a smnll abdornin11l 

circumference In rclotlon to their he1d circumference con result from �brain �ng" 

circulatory odnplAtions by which urdloc ou1pu1 is diverted to the bro,n at the ei..pcnsc of \he 

trunk (81rker, M11nyn, Osmond, ll11les, Fnll I 993) 

11,ese finding$ were slmillll' 10 \hose seen In Plma Indians and also \\Ith obscl'\'atlon� In 

Sheffield 1h11t shO\\Cd nn iwoclatlon bcl\vccn nbdon,ln11l circumference at birth ond dealh 

fron, coronnry hcnrt disease (McCancc, Pclllll, llanson, Jocobs.son. Kno\\ltr, Bennett, IC}q4). 

Studic!> In "1Ulhcm India hove: sho"n lhJt wh,c� ,.,ho nrc ,hllrt and I.it tenJ to hccomc ln�ulln 
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deficient nnd hnve high rates of non-insulin dependent dinbclcs (Fnll, Stein. Kumnran • Cox 

Osmond, Borkcr, cl nl., 1998). 

ln  1995, studies in Brit.oin sho\111cd for the first time thnt 101v birth ,veight \\•ns ossocil11cd with 

incrc:ised risks of coronary he11rt disease 11nd the disorders related 10 i1: stroke, non-insulin 

1kp,;11dcn1 diubet1:), raised blood prc)sun:, and 1111: 111c1nbolic ))lldro1ne 

The l lertfordshirc study nnd many of the other studies throughout the 1vorld only hove data 

on the 1vcight of the bnby nl birth. Clearly, birth weight is only a sumn1ory rncnsurc or grow1h 

and development or the foetus in ulero. \Vhcre dotn ore nvailoble on other onthropome1ric 

measurements 01 birth, including body length nnd hend circumference, they sho1v 1h01 

suboptimal focllll gro,vth, ns indicated by thinness 01 birth (thal is, o 101v pondcml index: birth 

1veight/length3) or s1un1ing, predict 01hcrosclero1ic vascular disease in Inter life (Forsen. 

Eriksson. Tuomilchto, et al. I 997), 

The nssocintions bchvccn birth size nnd cardioVI\SCulor disense nre paralleled by associations 

be11vccn et1rly gro1vth n.nd many risk factors for cardiovascular disease, in pnnicular type 2 

diabetes and hypcrten.sion. In Hertfordshire, the prevalence of type 2 diabetes or its precursor, 

glucose inlolcrance, fell from 40% nn,ong those who weighed <2.Skg 01 birth to 14% in those 

whu wcithcd > ,n,i: To Jute, 70 )ludic::. lhroui;hout the "orld hnvc rcplicntcd the association 

between birth size pammct«s and hypertension, nnd JO studies hove shown nn I\S.SOCiotion 

bet1Yccn these parameters and glucose intolerance. Token together. these studies hove 

involved opproxi1natcly 400 000 individuals (Law, 1999). 

Type 2 diabetes and hypertension frequently occur together in the some patients and this 

combination, which is also a.ssociotcd wilh other disorders such as dysllpidoemio, cc:nlr'lll 

obesity, and insulin resistance, is kno1vn as the metnbollc syndrome. 1vhich strongly 

predisposes 10 olhcrosclcrotic \'llSCUlnr disease. Low birth ,velght is strongly associined ,Yilh 

the mct4bolic syndrome, and the prevalence or this syndrome fell from JO% among men In 

l lcrtfordshirc who ,vcrc <2.Skg at birth, to 6% in those ,..,ho 1vcighc:d >4kg (l.a,v, de Swlct, 

Osmond, et Ill, I 99JJ. 

Althou&h obesity, and in particular central obesity, prtdlsposc 10 the de,elopment or the 

111.:uabolic �)ndronu:, it �o:en1s 1h01 the clfects of low birth \\eight and adult obesity arc 
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additive. 11,e highest risk or developing the mctobolic syndrome is nmong men nnd ,vomcn 

,vho ,vcrc small ot birth but \\•ho become obese in odult life. Occousc the metabolic syndrome 

is,chllnlctcrized by  insulin resistonce, this suggested thnt to,v birth ,vcigl11 might be associated 

,vilh insulin rcsistoncc. Insulin resistnnce '''llS mcosured using a short insulin tolerance test in 

o snmplc of men and "'omen in the Preston study. The results suggested that men and ,vomen

,vho ,vere thin ot birth, as indicated by o low pondcml index, were insulin resistant In odult 

life (Darker, l\llartyn, Osmond, Hales, foll, 1993).111c association ,vns independent of currcnl 

body moss index. The rclotion betv.-ecn reduced foetal gro,vth and insulin rcsi.stonce has now 

been conlim,ed by o variety of techniques including the euglycoc1nic clo1np ond the 

i111rn,ll11ous i,:luco�c tolcn111cc lQl wi1h n1ininu1l n1o<lding (Oe Uoo, l lording, 2006, Perry, 

I 996: Holes, liorkcr 200 I. Lo,v, de Swlel, Osn1ond 1993) Taken together ,vith the dato on 

the relation bcnveen birth ,veight ond the prevalence of the meiobolic syndrome, 1hese 

findings suggest thlll insulin resistance moy orlginale through in1poircd devclopn1cnt in foe11sl 

life, and migh1 ploy on lmporton1 port in mediating 1hc link bc1,vccn lo,v birth \\'cighl and 

cnrdiovoscular disease (Alnli, Lnwlor and Momun, 2007). 

Poor maternal nutrition during crucial periods of foetal development mlghl nol only impair 

foetol gro,vth but might pcrmancnlly a!Tccl the structure and physiology of several organs 

and tissues. For example, a reduced nutrient supply to the foetal guinea pig induced by either 

unilateral uterine ancry llgalion or o lo,v protein molemal diet during gestation in rats causes 

a liretong increase in blood pressure in lhe olfspring (Ln,v nnd Shiell, 1996: Vlllde2., Athens. 

1l1ompson, Dradsshow, Stem 1994). These rcsullS represent exomples of programming ,vherc 

the S1imulus applied during devclopmenl has rcsuhetl in lifelong clfccts. 1l1c dnto from these 

c:xp,:ri111c:n1s led 10 lht hypothesis 1h01 on association bct\\-cen retluced foclnl gro,vth ond 

di11bc1es in adult life occuJTCd because or foetal under nutrition. This hypothesis Is supported 

by a follow up study of babies born in the MDutch hunger ,vintcr" of 1944. This study or men 

and women, aged SO years, ,vho \Vere born around lhe time of 1he Dutch fominc shows 1h01 

under nutrition p;irticularly during the later stages or gest111lon ,vns associated ,vith reduced 

glucose tolerance in middle age and this clTect. was independent of any inOuenec of adult 

obesity (Mc Cance 1994). 

Differential nutrition ,vould also affect maternal body composition, which might In tum 

influence foetol development. For example, o plentiful food supply \\OUld potcn11Ally 

coproducc ovcf\velght mothers who would be more insulin resis1Ant that lean molhers. 
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Maternal insulin resis1once might then have an adverse innucnce on gro\vth and development 

of the foetus during pregnoncy. A \Vide variety of factors. apart from mntcmol malnutrition 

during prcgn1111cy, can also cause undernourishment in the human foetus. These include poor 

motcmnl nutritional reserves, inadequate uterine blood no\v, or defective placental trnnsfer of 

nutrients. As n consequence or the operation of one or more of these factors, the nutrient 

demand of the foetus might exceed the nutrient supply, ,vith detrimental consequences for 

foetal gro\vth and development foctnl exposure to maternal under nutrition might innucncc 

the gro\vth ond dllTerentiotion of tissues in the foetus. Recent expcriments in o rot model or 

altered nmtcmel n11tri1ion sho\v thnt a mnlcmol IO\V prolein <lic:t 1nigh1 pcm1nnen1ly nher the 

function (and perhaps struc1urc) or 1he developing foetal liver. TI1c bulk of evidence suggests 

that the pathogenesis or athcrosclero1ic vascular disease and related disorders, such as the 

metobolic syndrome and/or 1ypc 2 diabetes, is innuenced by ft1c1ors occurring in ulcro. 

Animal evidence supports the no1ion 1h01 mo1emnl nulrilion n1igh1 be able 10 programme 

adult metnbolism. ollhough \Vhether uhcrcd ma1emol nutrilion progmmn1c:s diseases such as 

type 2 diabetes and otherosclero1ic vosculor disease is not kno,vn. 

Lo,v birth ,veight babies undergo compcns:itory post-natal gro,vth, the rapidicy of,vhich may 

simply indicate the severity of the gro,vth rct.ardotion. Altemotiveiy rapid ,veight gain may be 

dis:idvontageous in itself, for cxnmple bccnusc of excess demand on tissues ,vhich ore not 

cnp:ible of compensatory hyperplosi11 such us the pancrct1S, or through body composition 

(Fall, Yajnik, Rao, Coyaji, Shier, 1999). 

Re1:ent evidence from human ond animal studies highligh1 the critical importance of early 

childhood for brain dcvc:lop111en1 uni.I for setting In plocc: 1hc: stn1ct11n:s 1h,11 \\•ill shape future 

cognitive, social, emotional, and heold1 outcomes (ShonkolT ond Phillips, 2000). 

The seminal epidemiological observations of D11vid Orukcr demonstrated 1h11t birth ,vcight 

ocro ss the normal range Is inversely proportional 10 the risk for hypertension. cardiovnsculor 

disease, ond type 2 diabetes in oduhhood (Oarker, 1998). lncn!as(ng evidence suggests thot 

either low binh weig)ll or accclcrntcd pos1na1nl weigh I gain or o combination of the 2, moy 

predispose the above <llscases (Darker, 2005). As o consequence of these observations, Cnvid 

Blllker developed o theory, the no\v cponymlc "Barker hypothesis," proposing thot ad,·crse 

events in utero induce compensatory responses in the foetus 1h41 rcncct "developmental 

plllSlicity" during this crltlal period (Dnteson, c:t al 2004) and persist permanently, thus 

defining 11n altered phenotype no1 only 111 birth but also for o lifetime. In other ,vonis, altered 
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development.al programming limils the range of pos1naU1I odopt-nbilhy, creating disease 

vulnerability (Bateson, 2007). 

Nconnllll si1.e is strongly related to maternal OMI, height, hc:od circumfc:rc:ncc and even birth 

,veighL 11,is probably has both genetic and environmcntDI componenls, but strongly suggests 

that the nulrilion of n female throughout her life {during her o,vn foetal life o.nd childhood) as 

,veil o.s during pregnancy, lnnuenccs the growth of her roerus. 

2.2.4 The criticism anti clnrificntlons 011 foetal origin of otlull tllscase 

The FOAD-hypothesis has been praised ns a p:irodigmntic shin from proximal factors 10

include distal rnctors ns detenninants or disease {Robinson, 1992). Some no,v argue that the 

empirical support for the link between on adverse intrauterine environment ond l:ner specific 

disco.sc is so strong, that our focus should be 10 search for mechanisms (Pouller, 200 I). 

Othcri> criticize the h)poth�h ,,11 a number or 11ccou11t:.. both 1ncthodolollic11lly ontl 

theoreticolly. Susser and collcnguc, Levin (1999).hns argued that the originn_l hypothesis is 

too vaguely and broadly defined. According to them, stating that n foetus' nutritional stntus 

during gesu11ion ,viii inOuence the disease risk in 11dullhood, allows resc:irchers to test n near 

unlimited matrix of potcntinl nutritional measures ond nny Inter disease. Such a selling Is 

prone to produce 'Type-I' errors (Gillman, Rich-Edwards, 2000). Secondly, due to the 

gencro_l formulotion of the original hypothesis it could not be readily falsified, ,vhich is 

crucial in scientific theory testing {Pedh11ZUr, Schmclkin ,1991). Rother, as Pnneth and Susser 

(1995) put ii: 'exm,1p/e Is piled on example, eoc/r somcwliot co,uistent wftl, ll)'potl1esis but 

none strloUJly testing It' 

• 

TI1cse criticisms have been mcl 10 n certain degree by a further rclincmcnt of the bnsic 

hypothesis as"' ell a.s an elaboration of the hypothesis in re lotion to spccilic discnscs {such ru;

the 'thrifty phenotype'), Addltion11lly, there hns been on incrcascd focus on potential 

111cclu111h1ns unJc:rlyini; the pro�J cnu.al n:lation,hip, (Oorl..cr, 2001) including research 

based on animal models and lntc:rvcntlon studies Involving human subjcc:ts.(Barkcr, 

Bagby,2005ilucas , Fcwtrcll, Colc,1999: Armitage • Khan • Taylor, Nathaniels7. , Poston 

,2004). Thus, through a n1orc clear-cut formulation of the hypolhcsls (and discasc-spcclOc 

sub-hypotheses), development or o theoretical framework, ldcntllication of potential 

mech:inlsms and rcpllc.etlon in animal models, some of the enrly cntlcism rcgonling the 

FOAD-hypolhcsis hove been addressed. {OlllmQll, Rich-Ed,vortls, 2000). 
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The FOA D-hypothesis has also been criticized on account of ho,v one should interpret the 

statistical associo1ion bet\\een anthropometric mcnsures at birth, and ou1con1es in oduflhood, 

As for any observed nssocin1ion, 1he relationship could be a result of chance, billS, 

confoundcrs, or i t  may be a genuine causnl effect (Ste,vort, 2003). 

Many of the corly cri1iciS1ns of the observed nssoclotion bet,vcen onthropomelric measures at 

birth and Inter disease concerned the lock of adjustment for impol'Ulnt third variables (Susser 

ond Levin, 1999).For example, sociocconomic status (SES) is nssociated ,vith birth ,,•eight, 

coronnry heart discnsc and life-style factors such ns diet. cigarellc smoking and physical 

exercise. This makes SES o plausible confounder, ns ii may innuence birth ,vcight and 

disease in adult life, but also lifestyle factors cwocinted ,vith adult diSCJISC such ns smoking 

and physicol exercise (Jomes I 997). 

Further, critics have orsucd th111 M>mc of lhc established os.soclo1iuns between early factors 

and adult outcomes portly emerge through sto1is1ic11I ovcr-adjus1mcn1 (Tu . \Vest. Ellison ond 

Gillhorpc, 2005) This s1otistlcal phenomenon is coiled the 'reversal paradox', ,vhcrc a 

relationship bcl\vccn 1wo variables bccon,es distorted ,vhen in1roducing o third vnrioble, 

either through adjustments or strotification(Tu , Gunnell and Gillhorpc, 2008). As on 

example, ii is seen as inopproprinlc lo adjust nssocialions bet,veen birth ,vcight and blood 

pressure for odult body ,veight, since adult body ,veighl in part is o function of birth ,veight, 

and not necessarily a confoundcr (Lucas, Cole and Fewnell 200 I) 

Tu, West , Ellison, Oillhorpc, (200S) hnvc through dDln simulation provided convincing 

evidence that adjusting for adult body siz.c con oiler conclusions, regardless of ,vhe1her the 

datasets truly contnin either no nssocilltion, a modest inverse association or a modest positive 

o.ssocintion. As the imp:1c1 of ovcr-odjus1mcn1 is difficult to assess retrospectively, the resulls 

of the simulo1io11 cannol invnlidote the FOAD-hypothcsis. II docs, however, underline the 

importance of com:ct interpretations of stolis1icol modeling ond results. A suggested strntcgy 

Is to specify four regression models when investiga1ing the early origins hypothesis: (1) the 

first should investigate the blvnrin1c nssoclotlon bct\\cen early exposure nnd adult outcome, 

(2) the second should odd information on lntermediutc cxpoS\lres to the first model, (3) the

third should invcstigolc the polcntinl lnlcniction bet,vecn early e,posurc and Intermediate

exposures, and (4) the fourth should investigate to which degree lntcm1cdlnte eJ>.posure Is

related to the adult outcome (Lucas, Cole, and Fe\\trcll, 200 I).
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In order to claim support for the l'OAO-hypothesis. the first model should indicate o 

sii:nilicont relationship bet\vecn the cnrly exposure nnd adult outcome before moving 10 lest 

re�ssion n1odc:ls (Lucas, Cole, Fe,vtrcll, 2001). Ahcmativcly, s1ruc1uml equation modctlns, 

,vith its synthesis of confirmatory factor analysis ond regression analysis, enables 

lnves1isotion 11nd estimation or proposed causnl relationships (Susser and Levin, 1999:Tu, 

Gunnell, and Gilthorpc, 2008). Aurition and selection billS hns also been o major concern in 

relation to the FOAD-hypothcsis, especially in the cnrly reports, ,vherc birth records of 

cohorts SO years aso or more ,vcre used (Susser and Levin, 1999). Lnter, studies ,vith high 

follo,v-up rates and information about social and economic stntus hove emerged, rcducins 

criticism concerning potcntiol 01trition, confounding and selection bias (Gillmon,2002). 

In 2003, a meta-analysis reported evidence of publication bins regarding the inverse relation 

between binh-,vcight ond blood pressure (Sehluchtcr, 2003).A re-analysis of the data, ,vith 

control for the estimated bins, wcnkcncd the association but remained in support of I.he 

fOAD-hypothcsis. Publication bins 1vos olso invcstigntcd in rclolion 10 'the thriny 

phcnol)'JlC' ossocinlion, h111 1vilh no strong evidence. Although mcta-anoJyses hove token 

publication bias into considc:ration, the Issue is not altogether resoh·ed. Despite major 

objections since the inlliol reports, evidence in support of the FOAD-hypothesis keeps

accumulotine, ,vith better study designs ond increased awareness of the possible caveats in 

analyzing and interpreting the findings (Gillmnn,2000).Much of the criticism hos been 

resolved or nt least anended 10, Md the hypothesis moin1ains credence in the scientific 

community. 

2.3 t.1lltcrnol lnfiucnccs 011 foetal nutrition 

Size at birth reflects lhc product of the foetus's trojeclory of gro,vlh, set at nn e:irly stllgc in 

development. and the motemo-ploccnlOI capacity lo supply sufficient nu1rients 10 mnintnin 

that trajectory. In \Vestem communities, it has been thought lhn1 regulatory n1cchanisms in 

the matemnl and ploecnlOI systems act to cnsvre that human foetal gro,"1h and development is 

linle Influenced by normal vnrlatlons In mntcmol nutrient Intake ond 1h01 there is n simple 

rc:lotlon li.:1wcen II womon's hody comrioshion nnd the 11ro1v1h of her foetus. Rccc:nt 

expcri1nentol studies In animals ond our own observations in humans challcnso 1hcsc 

concepts (Barker, 1998). The5e studies suuest thnt o mother's own foelOI gro,vth and her 

dietnry ln14kcs and body composition con exert major effect� on the balance bet\\ecn the 

foctol demand for nutrlen1s and the mo1emoploccn10I capnchy to n1ect that dcn1ond Failure of 

, 
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lhc n101cmoplacen14l supply line 10 sa1isfy foc1nl nu1ricn1 requirements results in n rnnge of 

fuctul udup1a1ions nnll de, elopn1en1ul chantc), uhhough 1h� udop101ions n111y be bcnelicinl 

for short-term survival, they mny lend to pcnnoncnl nllcrotions In the body's structure and 

me14bolism ond thereby to cardiovnsculor and meLDbolie discnsc in adult life (Barker, 1998). 

Lirniled porenl41 resources (poverty ond lack of health insurance) and ils 011cndan1 stressors 

hove the potentiol 10 shape the neurobiology of 1he developing child in powerful ,vnys, ,vhich 

may lead directly 10 ,vorsc health ln1cr in life. Research suggests that many factors 

including dietary kno,vlcdgc, discomfort, nnd doctor interaction influence dietnry 

behovior during pregnancy 

2.3.l l\lntcrnol Dietary Dnlnncc nod Body Composition 

Neonal41 size is  strongly related 10 maternal BMl, height, head circumference nnd even birth 

"'eight. This probably hos both genetic nnd environmental components, but also strongly 

suggests that the nu1ri1ion of n femole throu&hout her life (during her 01vn foclal life ond 

childhood) os "ell os during pregno.ncy, influences the srowth of her foetus. Nutritional 

clh:cb on luclnl tro1�1h nrc: uho )hown lly 1he drop in binh weight observed during frunines 

(Barker cl al , 1993). There is sorne evidence lhnt improvemen1 in the micronutricnt q11111i1y o f  

mothers' diets lends to on increase in focllll growth. 

Indications that the bal4Jlce of mocronu1rients in 1hc mother's diet con hove in1porton1 short

and long-term effects on the offspring came fron1 o series of experimental studies in pregnnnt 

nits. These studies found that molemnl diets 1vi1h o lo1v m1io of protein 10 cnrbohydrn1c and 

fnt otter focl111 and placental growth and result In lifelong clcv111ions o f  blood pressure in the 

offspring (Langley, Jnckson,1994). A follo,v-up study of 40-year old men ond ,vomen in 

Aberdeen, United Kingdom, suggested lh111 nhcmlions in lhe ma1cmol micronutrient b3loncc 

during pn:gnoncy could hove similar odvc�c effects on the offspring (Campbell, et al, 1996).; 

the relntions ,vi1h motemol diet ,vcn:. however, complex. ond studies 10 rcpllc:01c them ore in 

progress. Among ,vomcn who reported animal protein intnkes <SO g/d, n high motemAI 

carbohydrate in111ke ,vns ossocio1cd whh higher adult blood p�S\1n: In the offspring: among 

tl!OS4; who reported animal prolcin intakes >50 g/d, n IOI\• n1otem11I carbohydrate 1n1ol.c 1vns 

associated with higher blood pressure. 11,csc increases in blood pressure were ossoclo1ed ,vilh 

reduced placental siz.e (Campbell cl al 1996).Also,Studics in India found 1h11t 11 lo1v maternal 

Yocigh1 in pn:gnnncy 1s ossocia1cd ,vhh on increased nsk or coronary heart disease In the 

offspring In adult life (Stcin,ct ol 1996). 
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2.3.2 Foe11,1 Nutrition 

The finding that nonnnl variations in foctnl size ot birth have impllcotions for h�lth 

throughout life has prornptcd n recvoluation of the n:gul111ion of foctul growth 1111d 

development. Although the foetal genome dctennines gro,vth polcnliol in ulero, the ,vcight of 

evidence suggests thot it ploys o subordinate role in determining the gro,vth lhat is actu11lly 

uchicvc:d (Curr-1 lill, Cun,pbcll, I lbll, Mcn;dith, 1987). ltather, it seems that tl,e dominant 

determinant or foetal gro,Y\h is the nutritional and hormonal milieu in ,vhich the foetus 

develops, ond in particular, the nulticnt and oxygen supply (Ounstcd, 1966). 

Evidence supporting the i1l1ponnnce or the intrauterine cnvironn,cnt conics from animal 

cross-breeding experimenlS(\Valton, Hammond, 1938), from studies of half-siblings n:l111cd 

through either the mother or the father (Monon, I 95S), and from embryo transfer studies 

(Drooks, Johnson, Steer, Po,vson, Abdalla. 1995). For exnmplc, omong half-siblings, those 

,vith the snme mother have simlla.r birth ,vcights, the com:hition coefficient being 0.S8; the 

binh ,vcights of half-siblings \\•ith the same folhcr ore, however, dissimilar, the correlotion 

coefficient being only 0.1.(Morton 1955). In embryo transfer studies, it is the recipient 

mother rather than the donor mother 1h01 more strongly innuences the gro,Y\h of the foetus; o 

foetus lnmsferrtd 10 a hirgcr uterus ,viii achieve o larger birth size .(Drooks ,cl al 1995). 

2.3 .J l\11cronu1rle111s esseo1l11I In the crlllcnl period of dc,·clop111cn1 

Vitamin D12- It is essential for the production of red blood cell, the monufac1uring or genetic 

matcrials and healthy functioning or the nervous sys1c1n. 1l1e RDA is 24microgrum per day 

in non pregnonl comp:ircd to 2.6microgron, In o prcgnonl stole. Del1cicncy of Villlmin 812 01 

the corly stole or pregnancy moy incl'C4SC the risk of birth dcfcc1 such os neural tube defect, 

pretcrm delivery ond cardiovosculor dlscoscs in fu1urc (/'.lolly cl ol.,2008).11,e only n11turol 

dict.o.ry sources arc animal products including mcnts, dairy products, egg. fish. It can nlso be 

found in commercial dried cereals. 

17ol11te: (l Is o vitornln 8 deriv111lvc and panlcularly lmponnnt in synthesis DNA In the 

cells.The ROA for follc acid in non pregnant stote is 400microgrnm and 600microgrom per 

day during pregnancy. Good sources include Bnnnno, orange juice, dry cereals, green lcafy 

vcgeloblc, drybeans and pcllS. Monitoring hu sho,vn that fortification hos been cfTeccive in 

reducing the incidence of neural tube defccl. Folic acid has been c1Tcc1lvc In reducing 

cordiovosculor discnsc in the U.S. Ou ring the 5ame period, Slrok� and stroke dcnth declined 

by I SY. (Vong cl nl,2006). 
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Iron: It is a trace clement for focial gro,Yth ond development because ii ploys a key role as ll

cofactor for enzyme in oxidation reduction reaction \Yhich occurs in oil cells during 

n1ctobolisn1. Tron is  also neccssory os the con1p<>ncn1 that nllo\YS red blood cells 10 crury 

oxygen needed throughout the body, pcrhops, most importantly, iron is essential for nonnol 

neurodevelopmcnl during foeial ond C31'ly childhood dcvclopn,ent. \Vorld,vidc inadequate 

die1nry iron intokc is lhe most common nutrient deficiency ond ,vorncn ore 01 pnrticulor high 

risk because of n regular loss of iron during monthly menscs. Sources include red mcol, green 

leafy vegetables, orgnn mcots, fortified cereals. 

Zinc: ROA for zinc during pregnancy is 11 microgram per doy. Adequote zinc is extremely 

importont during the first trimester when organs on: formed ond may play a role in asslsiing 

in immune system development (Shak ond Sochdev, 2006). Zinc deficiency is co1nn1on 

,vorld,vide ond supplcmcn101ion within the RDA is advised during prcgnoncy. 

Aceonllng to Jerome (2007), the conccptus requires zinc for normal growth ond development 

and is lhcn:fon: 01 heightened risk ,vhcn the supply of zinc is suboptimal. Maternal zinc 

deficiency can disrupt the normnl function or trophoblost, lhe embryonic-derived component 

of lhe placenta responsible for implanlOtion, production ond secretion of hormones. 

establishment of the motcmol-fctol b:irrier nnd the mediation of metabolic exchanges across 

lhis barrier .. Fetuses in zinc-deficient n1olhcrs oncn show growth retardation, and o high 

frequency of skeletal abnormolitics. Diochcmicol ond functional abnonn11lltics Cllll be 

displayed In lhe lung ond poncrcotic systems. Evidence thol zinc deficiency is a tcratogcnic 

risk in humans include (i) ,vomen ,vlth ocrodcrmolitis entcropolhico tend to have complicotcd 

prcgnoneics if lhcy do not receive 1.inc supplements; (ii) lo,v plosma zinc levels hove been

ossocinted ,vilh incrcused risk of molformotions and lo,v birth "'eight; and (Iii) several studies

sho,v thot zinc supplementation is ossocln1cd with increased birth ,veights ond reduced 

prcgnoncy complications. Zinc deficiency in the mother conjcoponlize o child's heollh in t\\'O

woys. On the one hand, ii increnscs the rote of pregnancy and the rhks o f  deliYer)' 

complieotions, lo,v blnh ,vcight ond other adverse binh outcomes. On the other hood, 

maternal zinc deficiency con lead to adverse post•nnlal development ond latent effects ,vhich 

can persist throughout lifetime. Maternal zinc deOclcney during early pregnancy con 

lnnuencc the development of epigenetic marks nt lhe locus In the eorly embr}o thcrcb> 

influencing oil tissue development ond possibly lhc germ lino. Subsequent incomplete crusurc 

of the epigenetic alterations Induced by zinc deficiency represents a ph1uslble mcch1U1lsm b) 

which adoptive evolution may occur In animals. It is lncrcnsrngly evident that epigenetic 
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aherations nt metastable epiallelles may be the mcchMislic link bc1,vecn cnrly nutrition nnd 

zinc deficiency nnd chronic disease susceptibility in ndults. Zinc deficiency cnn be considered 

an lmportnnl contributory factor 10 the"Onrker EfTec:1" ,vhich posits 1hn1 exposures in the 

,vo1ub ond postnollll cnviron111cn1 can pn:dlspose one 10 the heightened ri.sk of cenoin 

autoimmune diseases such as osthmn, diobctcs, hypertension nnd coronary hcan disease Inter 

in life. In this sense, the effects of motcn1ol exposure 10 zinc deficiency on birth defects rnny 

be n1ore profound than is generally reallud. 

l.4 Kno,vlcdgc and Practice To,vnrds the Prevention of FoclAI Origin of Adult Discn.scs

INFLUt:NONC !-'ACTORS: 

Mnny chronic disorders thnt monifcst Inter in life ,nay be related to 1,vo seemingly opposing 

factors potentinlly present corly in life; (i) poverty (i.e. malnourished mothers give binh to 

molnourishcd infnnts ,vlth lo,v binh ,veight (LB\V]), nnd (ii) prosperity (exposure ofnn iofnnl 

,vith LB\V phenotype to n high cnlorlc diet).These factors contributc 10 the biological 

phenomenon of development.al plasticity, or the ability of a genotype to produce multiple 

fonns ond bchoviors in response lo cnvironmcntol conditioning(Barkcr , 1998). 

Limited pon:ntol resources (including povcny nnd lock of health insumncc) and its n11endon1 

)lrc»<>n. have the potential 10 shape lhc neurobiology of the developing child in pov,crful 

ways, \\'hich n1ay lead directly 10 ,vorse health Inter in life. Research suggests 1h01 n1ony 

factors including dietary knowledge, discomfort, nnd doctor intemc1lon influence dielllry 

behnvior during pregnancy. 

Begley (2002), suggested thot women feel they ore locking general nutrition kno\\ ledge ,vhile 

Dundas nnd Yarbro (2000) reported 1h01 lo,v o.nd high levels or caloric consumption moy be

affected by dlscomfon. Pregno.nt ,vomcn have reported cnting small amounts of food 

more frequently to counternc1 the reeling of fullness during their third trimester, o.nd 

bcc:ausc mony believed thol their baby would be healthier if they 01c more frequent!)'. 

Furthcnnorc, physical sensations nssocioled ,vilh food deprivation changed during prcgn:incy 

ma.king them reel hunger more onen in some cnscs and less in others (Fairburn & Welch, 

1989). 

P.xccss or inodcquntc ,veig)II goin n1oy be Influenced by lock of kno\vlcdgc and unders1nnd1ng 

regarding the imponnncc of n nutritious diet or the failure of henhh professionals to properly 

cducn1e patients on this topic. Begley (2002), suggests there ls a lock of consistent educntion 

on nutrition for pregnant women ond there 1s • need to design and in1plement nC\v more 
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ctTcctivc nutrition progran1s. Most physicions and their p.11ients undcrstnnd that proper 

nutrition during pregnancy is impon11nt, but 111any arc not O\VMC of specific 

rccommcndations and ho\v to achieve these behaviors. In numy co.scs, hcolthcorc providers 

simply tell ,vomcn lo cat n healthy diet and gain appropriate \vcight during pregnancy. 

However, to achieve this, hcahhcare providers need 10 give ,vomen the tools ond direction to 

do so properly (Vause, Martt, Richard, & Gralich, 2006). 

According to Bodo, (2012) in his study, impact of level of education of pregnant ,vomcn on 

nutritional adherence, the researchers observed that n lot of school children appear to have 

problem nssimiloting, memorizing and even hove problen1 with reading. Most of the pupils 

intcrvie\\cd from lo1vcr anJ higher cln'>Ses, .:d11c.11cd and illiterate ho,ncs, there oppenr to be 

discrepancies in their study habit, posture, behaviour ond their social interaction. The 

rescorcher therefore looked ot the background of the children. observed and interacted with 

the pregnant ,vomen to find out if the prcgnoncy stoic have Impact on cenoin ottribut,:s 

possessed by the pupils. It olso appears os if the level of education and their amenability to 

counscling impacts on the m11n11gemen1 of pregnancy through nutrition. Majority o f  the 

pregnont ,vomen ore immature finonciolly and age moking them unable to manage the stotc of 

pregnancy. The effect of gender ond poverty on nutritional stollis of pregnant ,vomen may be 

synergistic. Levinson, (1974) in on economic onalysis of malnutrition among young children 

in Punjoh found thel ,vhile gender ,vBS the most stotisticolly significant determinant of 

nutritional status, mole-female differential in nutritional status \Vere especially great among 

the IO\ver socioceonomie group. Nulritionol status o,nong the higher ond O\\!Tling caste ,vBS 

belier on the whole ond the gender differentials wns also sn101ler. 

AccorJing 10 l\llcNcill (1984). a� rcmalcs sro1v olJer, the combined result of socio�ultural, 

economic, biological processes, gender differences In adult nutritionnl status also appear to be 

cx.accrboted by poverty. The m11ritnl stntus, time of mnrriogc and child bearing otTcct 

pregnant \\On,cn nutritlonol status directly as \\ell as indirectly through ossoc1ated soci<>

eulturot norms ru,d pmctices. TI1cy also affect pregnant 1\ on1en 's education and cmplo)111en1 

which cxen considerable inOuencc on household nutrition. Among the com:lntcs of age at 

marriage, female literacy Is pammount, while other factors such os general litcmcy, per 

capital income level of utbonililtion, non- agricultural employment 11nd mus media 11re also 

important (Srivostav, I 986). Thus, ,vhcrc women rue married early they arc not only deprived 

of schooling. the benefits of this m11y affect their nutritional 11,varenesJ, while they � also 
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exposed to the double energy dcmEtnds of grucling ogricuhurul ,vork, cnrly frequent ond 

prolonged childbcoring. Eorly, frequent and prolonged childbcoring arc associated ,vlth 

higher risks of molnollrishmcn1 and mortality to both prcgnnn1 mothers and infants. 

Accessibilily to hcolth care nlso 01Tec1s the nutritional slntus nnd roles of pregnant ,vomcn. 

According lo /\d1ncJ et ol (2008), women, particul:lrly in de,icloping countries, ore

11utri1ionally 01 risk. Gender binscs inOucncc food consumption nnd dis1rlbu1ion In ramifies 

,vi1h women being the lost re.cipienl of food bo1h in quality Etnd quantily. 

One of 1he mnjor factors detcnnining dietary pme1ices in the firs1 1rimes1cr is morning 

sickness. During 1his lime, 1hc body Is bomb:lrded ,vilh honnonol changes especially in eorly 

pregnancy. Studies in US/\ hove sho"'ll 1ha1 01 leos1 70% of mo1hers 10 be experience nausea, 

vomiting, fatigue, stress and/or other discomforts in the first trimester limiting diet op1lons 

nnd this El!Tects their eoting pottcm (ACOC, 2004). 

Tnyic cl ol (2000) reported 1hnt nausea and vomiting (morning sickness) during pregnancy 

lll'C associntcd ,vith n decrease in molemal nu1ri1ion, ,veigh1 gain and infnnt birth ,vcight. 

Factors c-0ntribu1ing lo dictoJy changes during pregnancy which is more e-0mmon l1J"C food 

craving, aversion and picn practice. Studies in developed countries ha,•c sho,vn 1ha1 bct,veen 

76% and 90'1. of expectant mothers c.'<pcriencc craving for at  least one food during pregnancy 

m1J bct\\c,:n SO% nnJ 8So/o have at least one fool.I u,-ersion (l'icl..cl cl nl •• 2005). In o cro:.;. 

scctiolllll study in on antenatal clinic 01 Kilfi District HospilDI in Kenya, l.o,v iron status Etnd 

Etnaemia were reported among S6% of prcgnEtnt ,vomen ,vho practised pica (Frii and 

Lowe, 1998). Soclo-dcmogmphics such ns age, cducn1ion, socinl class and gwgrophicol 

location have alS-O been found 10 C-Om:lolc significnntly "ith diclOI} hnbit ond hence nulricnt 

Intake cspecinlly omong pregnant ,vomcn. 

Perceptional food taboos ollen lnnuc:nce food avoidance during prcgn4ncy. Kroskcy, (1990) 

reported a significont positive com:lotion bct,veen food ovoldanc:e and lo,vcr intakes of 

nutrients especially micronulrients. Maneethom ct al. (2005) reported thnt pregnant ,vomcn 

,vith higher family income and higher level of fonnol educntlon tended to consume o 

nutritious diet ,vilh greater frequency than poorer groups. lu a result of  food aversion, The 

mean int.Dke of folntc wns alarmingly low, similElr 10 studies in Sweden by Andersen cl al 

(2008). TI1e lo,ver lnlllke of folalc in the study Is probably due to low intake of vegetables. Jn 

u siinllar stuliy in NlgcrlB, Ojofc:hhnl cl al. (2008) reported that more than 60% of their

sample did not meet 1he requirement for energy duo to lock of nutritional knowledge. l-1con
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energy inlllkc for 1his study group \YIIS 2146.6Kcal compared 10 1he RNI of 2400Kcal. 

Dundas and Yarbro (2000) reported mosl ,vomen secn1 to either consume 100 fe,v or too 

many calories ,vi1h fc\v ,vomen consuming opproprio1c calorie levels for op1ln1al heallh 

during pregnancy. Shortness and fa1ness arc thought 10 be tl1c result of maternal 

hypcrglycaen1in, ,vith conscquen1 imbalance in the supply or glucose and other nutrients to 

the focrus. According to Ojorchintimi (2007), or all the hurdles to be crossed in maintaining 

op1imol nu1rltionnl suitus among the pregnon1 \vomcn in the rural IIICOS, food taboos stand to 

be the most important one. Food taboo is the prohibition of certain food items to a particulnr 

group of people at one time or their life sp:in. The striking thing about food taboos is that It is 

more to,vnrds body building and pro1ec1lve food groups than energy giving food groups. 

Others are Food belief, food rcstric1ion, sensonnl vnriation, fDnlily food distribution, food 

preference, type of  food crops grown in on area, general occup.,tion or the people, trend of 

food prices in the community, Cum:nl nutrilionol problems 111 the family or society level etc. 

2.5 Nutrition11I Kno,vledge and Behaviour 

Rcscan:h supports the idea tl101 kno,vledge innuenccs behaviour. Increased nulrilionol 

kno,vledge has been sho,vn to contribulc 10 increase chnngcs in hcahhy eating habits llS ,veil 

as he:ilthicr lifestyle (Fohlman, Doke, McCoughtry, and Mortin, 2008). 

Petrini, Hamner, Flores, and Muli.nare (2006), reported tltat \\10mcn \\ho ,vcrc least likely 

to consume adequate amounts of folic acid ,vcrc those ,vho hod Ille least kno,vledgc about 

foHe acid and its bencf\s for pregnancy, and Shanker (2004) found that the second 

strongest indicator of female's food choices \YIIS nutrhion11I knowledge. It is important for 

a person lO have a basic threshold or knowledge in order to make mtlonol bchovioral ollcring 

choices (Sopp, 2002). In addition to education, O'Oricn ond D:ivls, (2007) reported that 

kno,vledge is more solien1 when tmnsmillcd in lhe context of specific bcht1vior and 

sugge51cd 1he ln1egra1lon of nutrition et.luc111ion into bchnvioml progran,mcs tnrge1lng 

tlictory bchnvior chnngc. 

2.5.1 Nutritional Rccornn1endallon 

DundllS and Yarbro (2000), suggest physicians, dletilions, ond olher health care providcrs 

should discuss oppropriotc ,vcight gain wilh pregnant ,vomen early in prcgnoncy so tllot 

,vomen can make efforts during lhe first trimester 10 OVC!t\Omo poor eating habits and 

reach specific ,vcight goals. Dlounl (2005), doubtlessly expressed that nutrhlon, wcll

bolancct.l eating odhcrcncc Is one or lhc greatest gll\.s a prcgnanl ,,omon can give 10 her soon 
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l o -be-born bnby. Adop1ing n heal1hy nutrition ndherence before pregnancy is ldul. 

According to him eoting ond supplying one's body ,vith o tnsty blend or nutritious- food can 

improve fertility, and pave the ,voy for on ensicr labour. TI1is con also help 10 eslllbllsh 

essentiot building blocks of growth and overall hcollh for the cxpcclcd child even in lhe 

fulure. 

TI1e food one ea1s on o doily bosis offccis ho,v ones bodies ,vork, ho,v one heals and gro,vs, 

ho,v she m11in1oins energy and slrcngllt for years .. It dc1cnnines 1he bn.sic nu1ritionol heol1h 

lhot children ore born ,,•ilh ond provides model for lhcir eating hobils during childhood and 

beyond. Pregnancy is the one lime in one's life ,vhcn one's en1ing habits affect nno1hcr 

person. The pregnont ,von1cn 's decision to incorporole delicious vcgctoblc-s, ,vbolc grains ond 

legumes, leo.n proteins ond food choices inlo 1heir eating adherence before nnd during 

pregnancy ,viii give the baby a strong slort in life. 

In addilion 10 exercise, lhe AmcriCtin Congress of Obstetricians ond Gynoecologists 

provides guidelines for dieuuy behoviors throughout the pregnancy process. Foods 

consumed by ,vomcn during pregnancy ore the primary source of nutrients for 11 

developing roc1us. The ACOG recon1mcnds ,vo,ncn cllrcfully pion meals to ensure o 

balonccd die1, consun1c odditionnl iron nnd folic acid, 11nd becon1c o,vore of foods and 

substances to ovoid. 

According to Ojofchln1lmi (2007), primarily, nu1ri1ion education endCtivours 10 promole 11nd 

maintain overt heohhful food habils among pregnnnl \\'omen. Ho1, c,·cr, in on nt1emp1 10 

achieve health for oft by the ycor 2015, people's unheallhful food habhs mus1 be modified or 

changed groduolty nod pcnnnncntly. Nutrition cduca1ion is 1hc pivo1 10 achieving this goal, 

and 1his con be achieved 1hrough the follo,ving mcaM: 

11) Nutri1ion infonnotion: Is the dlsseminolion of nu1ri1ionol kno,vledge on different type

or foods, 1heir food values, various methods or food prcporotion s and mnking

infonncd choicc:s llS to prevent differences 1hrough nutrition.

b} Nutri1ion educ.uion: Nu1rillon education includes nu1rhion infonnation nod the

ullima1e posi1ive change in nutritional behovior.

c) Nu1ri1ionol counscling: This is lhe process which a client ls actively ond effcc1i\ cly

helped by the nutritio11i.st or n lllc1i1ion lo upprcclate lhc Nie\\ hkh nllcqu111e nutri1ion

plays in wcllbeing or in slcl.ness.
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• The a1n be through

• An1eno1ol class

• Moss n1edi11

• Group discussion

• Peer nutrition cduC4tion

• Food demonstration

• Group l�ders nutrition education

• Church, mosque, mnrkct nutrition cdue111ion

• Role playing

• Story telling.

'?.S.2 ·r1i., Coub ur Nulrllion l,!tlucution l7or l'rci;nanl \Von1cu

I) To crcotc D\Yorc:ncss os "·ell as fociliuue the need for hcollhful nutritional pructicc-s

2) To encourage the pregnant \Yomcn lo eat foodstulTthat ,viii promote, sustoin and mointain

her life as well os that of the unborn child 

3) To molivote them 10 consider home gardening in order to mlucc fomlly food expenses

4) To ollo,v the individual 10 m11ke deci.sion about the role food plays in the 01tainmen1 of

good health. 

S) To encourage clients 10 understand lhe importance ond usefulness of selecting healthy

r oodstu fTs. 

2.6 ErTccr of cduc:illon nod Income ou Nutrillooal Knowlcdi;c :irnong Prcgoool 

\Vo1nco 

In a study by Toyic tt al {2000), in Ghana on dietary, comp11res this study, pregnant \\'Omen 

,,<ith higher educa1ion level consumed higher nmounr of prolein compared 10 ,vomen with 

low and rniJJlt level of education. 'll1is n1i1:ht be due to occess to nutrillon inform111ion and 

knowledge oboul quoliiy sources of food. Again incrcnscd fonllly Income lncrcoscd the 

intake of protein and zinc. Pregnnnt women ,vith higher fomily income hod higher protein 

intake due ro nfTordobllity. This finding is 1n line ,o;ith studies by �1nnccthom et al. (200S) in 

Thailand where pregnant women with hi&her fomlly income and formal cduca1ion 1cndcd to 

consume a nu1ri1ious diet ,vhh greater frequency than poorer group. In oddition. studies by 

Rogers c1 oi {1998) reported lo,vcr Intake of protein, Iron and zinc among prcgruint \\Omen of 
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lo\v sociocconomic st.ol\ls. By statlstlcol evidence Investing in education and increasing 

economic l)O\\er would be of much in1portonce. 

The mechanisms \vherc \\omen's educntlon results In lo\\er child mortnlily hove been the 

subject of some spccuh11ions. Children hen Ith ond survival appears 10 be enhonced by beuer 

hygiene, improved nutrition ond feeding practices of the child and the mother ond timely 

n1cdicnl intervention Pducotion may ennblc won,en 10 tol-e imh:pcnden1 decisions ond oct on 

them. Educated \YOn1en oppcor 10 hove greater roles in household decision making ond be 

permitted by other household members to pursue oppropriotc strategies. TI1e effect of 

\vomen's education on their o,vn nutritional status and on their children is ei.erted through 

their roles llS providers of household he11lth ond nutrition care. (Rogers et ol, 1998). 

Bairogi, (1980) studied the rc:lotionship bc!\vecn child nutrition ond foctors such as family 

income, motemol cduC4tion ond birth order. He found thnt income ,111\S 1101 the only eons1roin1 

on nutritional s1111us, even in the lo,vcst income group. Motemol cdUCDtion hod o significant 

inOucnce on nuuitionol sllltus os did lhc child's sex ruid birth order .A literate mother used 

=e resources better for her child's ,vclfarc than did ru, illiterate mother ,vith higher 

income. Sen & Sengupta (1983) studied l\vo villages in \Vest Dengol, it ,vns revealed that 

children \vith litcrale mothers fared better than those \\ith illiterate mothers in terms of 

nourishment .II sho,vs thot literacy nnd prospcricy \\Cnt hand in hllnd. 

l ho: ,�o,nnn h the fi�I hcohh core pro, iJcr "hhin the hou�hold. A ,,'Omrui's l.nowlcdi,:e of

good heallh and nutrition practices is crucial. This knowledge may be glconed from school.

older family members or other Informal ncl\\-orl..s. Pregnant mothers should have the

prcvenli�e kno,vledge of hcahh. This will en:iblc lhcm to c11rry out lheir prc,enlhe multiple

roles llS producers. mothers 11nd child minders. Antcn:ilol, intraruual and postnatal care ofTcct

lhe viability of lnfonts ond the survival of mothers nu1ri1ion11I core. protect &fO"th and

development ond ensure belier hcohh for prcgnnnt ond loctating ,vomen.

According to the American Congress of Obstetricians and Gynecologlsts (ACOO), prcQ!UlOt 

,vomen should have o diet 1hot consists of variety foods ineludlna proteins, cllrboh)-dratcs. 

vitamins, minerals and fnts Nutritional effects on foetal growth ore also shO\\ n by the drop ,n 

birth \Veighl observed during famines (Barker, Osmond, \\"inter, �1nracus, ond Stmmond.J, 

1989). n,cre is some evidence that Improvement In the mkronutrient qualtty or mother, 

diets leads 10 M increase In foetal g,t)\\lh A blll1nccd diet Is the best "•> to n:cci,-e

uuuio:ul> but vltan,ln �upplcinenb C4ll alw be bcnctlclnl l'r(gnont \\Omen should only tal..c 
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villlmin supplements on o health care provider's rcc:01nn1cndotion. Supplements do not 

rcpl11c:c O healthy diet but rather ensure that a ,vomnn is  receiving enough doily nutrients. 

Vilomin supplements ,vork best when tokc:n as p.1n or o healthy diet and not as n :.ubstltutc 

ror o healthy diet. 

Ho,vcver, improving prcgnnnt 1vomen nutritional kno,vledge on various rood sources 

according to nutritionol content espec:iolly ot the critical period or development ,viii be 

hetprut. 

2.7 Lin1italions or reviewed lltcrnturcs 

As importnn1 os the concept of Foetal Origin or Adult Dlsc:lSC is, and ns cost clJcctivc its 

prevention could be, there is limited linding.s/rcsearch into the kno1vledge and practice or 

pregnant 1vomen 10,vords the prevention or Foctol origin or adult diseases. Ap:ut from the 

follo,v up conducted to detcm1ine the outcome of the children born during the famine period, 

tl1cre hilS Ileen no other evidence of such follow ups whether tl1rough descriptive or 

experimental means. There is olso no other research tho1 probes into the kno,vlcdge of 

pregnant ,vomcn in relation 10 Foctnl Origin of Adult Disease (FOAD). Like,vise, the study 

thot probed into the pre.gravid nutritional status of pregnant wo,ncn in rclotion 10 the 

prevention of Foetal origin of adult diseases 1vas not also found, me.inwhile, not only the 

nutritional sllltus of pregnant women in the criticnl period contributes to FOAD, but nlso the 

pre-gravid nutritional status. Some or the studies rcvie,ved only focused on the nutritional 

slllte or pregnant 1vomen during the raminc period but not 01 any other usual period and 

conditions, meonwhile malnutrition could also be inherent and praeticed at some other times 

other than the ramine period, and also did not state majority or reasons responsible for 

malnutrion in rclotion to FOAD. 

ln most literatures reviewed, ii 1vas discovered thot the deflciencies of the micro nutrients 

related 10 FOAD is only limited 10 these three chronic discuses vl1 Diabetes, hypcncnsion 

and obesity, n1c1111while, deficiency or some or these micronulrlcnts like folnte_ zinc:, vitamin 

B 12, and iron can also lead lo other disC.t.Scs like mcnllll rctord111ion, in1munodeliciency 

disease, dermotilis ond so on. And olso, most researchers only rocuscd on the effect or 

dclicienc:ics or micronu1ricn1s ond many did not tolk about the effect or mlcronutricnt 

excesses In relation to the prevention of FOAD. 

There was no,vhcrc In tlte 111.cmturc rcvlcYi-cd, where the kno\\•lcdge of the health care 

providers was osscsscd In re lotion 10 FOAD, meanwhile, It Is this people's I.no,\ ledge and
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undcrstMding on this that can determine and rurthcr inOuence the kno,vlcdgc and procticc of 

pregnant ,vomcn ,Ho,vcvcr, the cfTorts and the contributions of the government to,vnrds the 

prevention of Foc1111 Origin of Adult Diseases via health education of the health core 

providers and the ,von1en in general \YllS not found in ony revie,\'ed literature 

2.8 Concept uni Fran1c,vork of Preece.le Moc.lei 

Co11tc11tuol rn1111c worl< of"l'RECEOR ror Knowledge ontl pmclicc or ,,regnant n•o111c11 

on prevention ofFOAD 

The acronym "PRECEDE" Slonds for predisposing, reinforcing and enabling factors. The 

model ,vns developed by Green, Kreuter, Par1ridgc and others. h is on impor1nn1 conceptual 

frnme,vork in health education, planning aimed at diagnosing the health problems of o 

con1munlry, understanding the factors that innuencc the people's behaviour and developing 

intervention lo promote healthy bchavior or cha.nge such behavior 10 positive ones (Green 

and Kreuter, 1999). The model consists of three on1cceden1 factors name ,vhich arc; 

predisposing., reinforcing nnd enabling factors that innucnce human behavior positively or 

negatively. The conceptual frame \\'Ork ore designed and adopted for use as they nllow 

vie\\•ers to Instantly visualize and grabs rel:11ionship. The model ,viii be 11pplied 10 the 

kno,vledge of pregnant ,,-omen on prevention of foetal origin of adult disease 

2.8. I Predls11oslng factors 

·nu:: prcJt)poSing fi,ctors on: behaviuurul antecedent factors that 111oti\'ale or provide II reason

for behaviour. These ore factors which must be present before a decision can take place about 

bchavior. They include Knowledge, re11dine.ss to change, A,vareness, Attitude, perceptions 

and belier of pregnant \VOmcn to,vortls the prevention of foctol origin of adult disease. 

Kno,vledge os a factor ,viii be used in assessing what pregnant ,vo1nen kno,v obout the 

prevention of foctol origin of adult di senses. 

2.8.2 Enabling factors 

These on: factors lhot make any health related behavior more or less likely to occur. These 

ore raetors ,vhich nre presented before the bchavioml decision takes pin.cc. These factors 

include cost of seeking health, Ocxibility, 11vollability and nccessibllity of nulri1ional 

information to prevent Foetal Origin Of Adult DISC4SCs. 
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2.8.3 Reinforcing factors 

These OJ'C roc1ors related to the influence or significant others such ns influence of friends, 

Mnss ntcdio (Newspaper ond magazine), fornlly rncmbcrs, peer group ond superior In \VOrk 

pince/boss. 

These ractors con influence the kno\vledge 1h.l1 pregnant ,vomcn hos IO\\'Drds the prevention 

of Foet11I Origin of Adult Disease. 
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2.9 Application or PRECEDE r.todel 10 knowledge nod practice or pregnant women 
to,varch the prevention orFOAD lo Olorunda L.GA Osogbo 

PRl:Dl)l'OSISC 
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ad11II dlstaJu 

.u,11c1 to,.anb 
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healthy ••tini:; •ad 
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-<'OU or btallh 
urvkt"J 

-Ln·rl or edualloa

-A,-.llablllty or
l11rorr11atlon

RtL'(rORCl1'C 
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,...,... ,-. ,..i 
1d1�.,._,.
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rdollat to l)c ,,.....,.tloe
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Rttau,r ..... i.u.. 

IHf•tt• le•d .... t, 
•-otr1ull lo Rnl 
lrletsur .-, .. lotot< 
c1,.,.ol(41tn1ato 
<11.IWrrw 

(Green nnd Krculer,1999) 
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LIFESTYLE 
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2,9 Application or PRECEDE Model to knowledge 11nd proctlce or pregnant women 
to,vards the prevention ofFOAD In Olorunda L.GA Osogbo 
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,.. ... ,_ .... 
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CIIAPTER THREE 

METIIODOLOGY 

3.1 Study Design 

This study was descriptive cross • scc1ionnl in design. Ii ollo,vcd dnta to be collected 01 one 

point in time on several variables such as age, education ond income. II also gave o snapshot 

of the situntion at a given time on the kno,vlcdge and practice of pregnant ,vomcn on the 

prevention of Foctnl Origin of Adult Diseases in Olorunda L.G.A. Osogbo. 

3.2 Scope or the study 

1l1c scope of the S1udy ,vns limited to the knowledge and practice of pregnant ,vomen on 

prevention of Foetnl origin of adult diseases in Olorundn LGA Osogbo, Osun Srnte. This 

local govcmn1cn1 ,vas selected been use it \\'US gothen:d from the record of binh that majority 

of the boby bon1 in each of the prirnary health ccnlcrs were lo,v nt binh (11 precursor for 

chronic diseases in future), which could have been prevented if mothers have sufficient 

knowledge of nutrition during pregnancy, and the choice of this locaJ government also arose 

from the foci that such research like this has never been conducted there before. 

3.3 Study Area 

Olorundo Loc3I Government, Osogbo \VllS used for the study, ii is located at the north east of 

Osogbo and has an area of 97km'. II hns a population of 135.240 I\S ot the 2006 census. 

Olorunda Local government Is largely mt1de up of people rrom the s:imc ethnic group . They 

arc predon1in11n1ly Yoruba spcoklng people. However, due to the high degree of hospitnlity of 

the nt1tives, people from different ethnic groups In Nigeria sculc and live happily in the locol 

government area.The local government Is mode up of 11 ,vanls and there are 11 primary 

he.1lth ccnters in each ,vard in the locnl government ,vith o high proponion of mnle 10 female 

residents. 

3.4 Target Population 

This encompused pregnant women 1h01 ,vere receiving ontenatnl cnre in the primary health

care ccnters in Olorundo Local Go,emment, Osogbo al 1hc time of conduct of the research
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3.5 Delcrmlnation of sample size
The sample size (n) ,vas detennined by using Leslie Kish 's sample size determination
fom1ula: 

n• Z1
p{l-p} 

d2

\Vhcrc n • minimum Sllmplc size required
Z• The s1andord normal deviation sc1 at 1.96 (,vltich correspond to the 95%

confidence interval). 

P= the proponion of target population estimated to hove o p;iniculor phenomenon or interest 

in the study. Since there was no lileraturc ,vhich quantify 1hc prevalence of knowledge of 

pregnant ,vomen on FOAD, 11 signific11111 value for p was assumed 10 be 50% i.c 0.5. 

d• the degree of nccu111cy sc1 111 O.OS 

n= 1.962 
X 0.5 X0.S •384 

0.052

Adjusting for anticipated I O¾ non n:sponse rate; 

IO¼of384• 384xl0.=38 

100 

This ,vas added to sample size calculated 10 make 422 in order to address ony possible case of 

non- response, incompltlc qucstionnoin: clc ond incl'Cll.Sc the gcneraliubility of the d:114 

collected. 

3.6 S1tmpllog technique 

Two stage stompllngg mclhotl 
Olorunda LOA ,v11s selected using purposive mrnpling method, and convenience S3mpling 

method ,vas used to select eigh1 ,vords out of the eleven ,vards in Olorunda loc41

Government Arca.( See IJlble 3. I } 
• System11tic random s:nrnpling method V.'ll.S used to select pregnant women 1hat

pnnicipated in this rcsenrch, on calculntlon, \Yilh k"'2 
• Simple random sampling as used to select the respondent ,vithin therange of

estimated" k" Upon selection of the first respondcn1, for CXAmple if respondent with

tallying number 2 ,vns selected, the next respondent k + 2 olso \\'llS selected , thot ,..,as

the respondent. This procedure ,vas n:ptatcd until 53 respondents from each unit of
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PI IC ,vas selected nnd 1h· do � is "llS ne ,or the 8 PI IC's equnlly 10 n11oin 1hc 422 number
ol n:�pondcnts requin:d for the study. 

3.7 I ncluslon Criteria

The respondents were 

I) Pregnant ,vomen oucnding ontenotol clinic 01 the time or conduct of 1ho study.
2) Prcgnont ,vomcn \\ho consented 10 �icip.ition in the study.

Exchuion Crilerlo: 

I) Prcgnonl ,vo1ncn ,vho did not consent 10 particip.iling in the study.

r.tcthods for Dalo Collection 

Dc,•elo11mcnt of lnstrun1c11ts and Methods ror Data Collection

Doth quolitotive ond quontillltive methods ,verc used in collcc1ing the dato. 

Q11a/itatlvc !tfethod: The quolitolive n1c1hod used ,vos 1hc Focus GtQUp discussion (FGO). A 

Focus group Discussion guide ,vns developed which explored issues relating to Foetal origin 

of oduh di�cascs. 11u1ri1ion ,vise. 111rcc (1) Focus Gro11p Discussion \,ere conducted. Group 

one \YllS ,node up of pregnant ,vomcn in their first 1rimes1er (either primip or mu hips). Group 

I\\O ,vas mnde up of people In their second 1rimcs1cr. aroup three \\'OS mode up of prcgnllllt 

\\omen in their third 1ri1ncs1er. A group made up 9-12 members. 111c informo1ion ob14ined 

from the clients \VllS collected whh 1hc use of o tope recorder which the clients consented 10 

before 1he use ond also with note 1eking, and it \\'OS used 10 redefine /modify the 

questioMirrrc administered. 

The Qucstioruuirc lllld the Focus Group Discussion Guide ,vcrc 1mnslo1cd to Yoruba 

Language and back translated .The FGD wos nlso be transcribed Into English langut1ge

Q11ar1tltath•c 111tthod: The dt1ta \\ere collec1cd using II volidt11cd scmi-s1ruc1urcd Interviewer 

administered ques1lonnalrc. The questionnaire \\'OS developed based on tho objec1ives, 1hort

rcvie,v of the literature and also b3scd on lhe findings/ excerpt modilicotions fron, lhe 3

focus group discussion sessions. Section A focused on lhe socio-demogTUphic dot:i of the

respondents ond contained eight questions. Section B focused on 1he Kno,vledge of pregnant

\\0tncn 1111 fnc:tal Origin of Adu II l)i!>C;nc !._nn,, kdi.c: nf fOA O \\.I\ 1nc:asun:d on a 19-

point scale; scores of< 10. > 10-20, ond > 25 ,,,ere categorized as poor, folr Md good,

· 1 "- I c � scd on the nn1ctic:cs of pn:gnnnt \\omen which ,,u measured on
rcspcct1vc y • ..,...,1 on  ,ocu r·-

• 14-point se1le; scores of <1 and >7 \\ere ca1egor1z.cd as poor 11nd i;ood. fC)ptClhely.
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PI IC \\lllS sclec:1c:d and th' d fi 1s ,,.is one or 1he 8 PI tc·� cquolly to  nunln 1he 422 number
ol rcs1,ondcn1s required ror lhe shldy. 

J.7 lochlsloo Criteria

The rcspondcn1s were

I) Prcgnanl ,vomcn oltending an1cnoU1I c:linic ot the ltme of conduc:1 of1he s1udy.
2) Prcflllonl ,vomen "ho c:onscn1cd 10 p:inicip.,tion in the study.

Exclusion Critcrh1: 

I) Prcflllanl ,vomcn who did not consent to p:inicipaling in the study.

l\'lethods for D1110 Collection 

Dc,•elo1lmcnt of lnstrun1cnts ond l'\1ctbods for D:\111 Collect Ion 

Doth qunllt111ive ond quantitotive methods ,vcrc used in collecting the dam. 

Q11nlitative l',fetltod: The qualitotive method used ,vos the Focus group discussion (FOO). A 

Focus group Discussion guide wns developed "hich explored issues relating 10 Foctol origin 

or nduh diseases, 11u1ri1ion ,vlse. Thn:c (1) Pocus Grour Discussion ,vcrc conduc:tcd. Group 

one ,vas ,node up of rrcgnont women in their first 1rimcs1cr (either primip or mullips). Group 

two ,vos mnde up or people in their second trime11er, ivoup three \\OS mode up of pregnant 

women in their third trimester. A group n1odc up 9-12 members. 1l1e infonnation oblllined 

from the clients ,vos collected wi1h 1he use of o lope recorder which the clients consented to 

before the use and also ,vith note toking, ond ii ,vos used to redefine /modify the 

questlon:iimc administered. 

The Questionnaire and the Focus Group Discussion Guide ,vere lronslated to  Yoruba 

Language and back 1r.1nslc11cd .The FGD ,vos also be 1ronscribed ln10 English langungo

Q11a11tltatlve n1ttltod: The doto \\-erc collected using a valid111cd semi-s1ruc1urcd interviewer

administered ques1lonnalre. The questionnaire was developed based on the objectives, shon

review of the literature and also based on lhe findings/ ei.cerp1 modilicntions fron1 the 3

focus group discussion sessions. Section A rocuscd on 1he socio-demographic d11ta or the

respondents and contained eighl questions, Section B focused on the Knowledge or pn:flllnnt

\\on,cn 1111 Fnctlll Origin or Aduh l)i�.i-.c'> Kno\\ kd1,c of  roAt> \\I\� measured on a 29-

poinl scnle; scores or< 10, ?. t0-20, 11nd > 2S \\en: ca1cgorilcd as poor, fair and good,

· I ., __ ,, c r. ··-' on the """tticcs or pregnant ,�omen which ,,-.s measured on
rcspechvc y. """"ton ,ocu,;QI ,,._ 

11 14-point scale; scon:s of <1 end ?.7 ,�en: ca1ci;o11zcd as poor and �ood. �pcc:tlvcl}
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3.8 Validity of Instruments. 

Validity is lhc ability of an Instrument to measure wh11t the Investigator set to measure ond
,vas censured by the follo,ving steps:

l- The 1,vo instruments viz 42 questionnaire and 2 rocus group discussions ,verc pre·
tested 111 a Prlmory Heollhcnre Center in Osogbo Loc:tl Go,emment.

}> The t,vo instruments ,vcrc pre-tested in Osogbo LGA to G.Scerlllin suitability and
nppropriotcness to field situations, dc1crminc \\hcthcr the queslions ,vcre clCllr ond
si,nple c:nou11h for p:1niciponts comprehension ond determine 1hc 1rend In the response
of pnnieipants and the omount or time it took to administer the qucstionnolre. T,vo
Focus Group Discussions \\11S conducted, comprising of I O rc1pondents C3ch of
different p11rity end lrimestcrs. ond 42 pregnonl ,vomen rcpn:scnting I 0% of the
somple size for this study \\ere interviewed with the qucstionnoire.

}> Content validity of 1he questionnaire wns fun her cn5un:d through 1he incorporation of 

the preliminary pretested Focus Group Discussion rc:5ult. 

}> The dran instrument ,vent tlirough on Independent review from peers and expens In 

theCield of public health (Hcolth pro,notion ond Edueotion and Environmental 

1 lcnlth). 

Rcli11billty or Instrument 

� Cronb3ch Alphll technique ,vas used to determine the rclh,bilh) co-efficient of the 

q11estionn11ire n1e reli11bility co-<0-ieicnt of 0.7 or n1ore (n111.'-imum of I) w11s used 10 

adjudge the questionn11irc as being n:lioble. 

}> At the end of the exercise, items that \\ere not easily unders1ood \\ere refnimcd: those 

that were found to be irrclc,•ant \\ere rcmo\cd. 1l1e pn:1es1cd ques1ionm1irc \\'llS

analyz.c:d using the SPSS 1>3c1Jgc ,·erslon 18.

3.8.1 Dota Collection Procedure 

The ln.strumcnts were modified t10d standn.rdiz.cd oner which three �rch a.ssisunts \\ere 

wined for dota collection. They were �udcnl nurses who were presently In tnlnl111, They \\�

fluent In English end Yoruba IAnlll•&e. Thc rcscarch uslsla/lts \\ere ll'llned fOI' 1"0 days. A time

bi , this 'od •11 took them 3 hours 9a.m-12 noon dally. The rcscarch assistants
Ill c WIIS drawn ,or pen , 

· th r. II • g ·-··· the ob'ec1lvcs of 1hc s1udy, basic f11ets on samplingwere tnilned ,n c ,o o,vin ... � .... , � 

II • of the lnsirumcnts item b) Item In order to ensure adequateprocedure 11S we os a review 
. nrorriatc recording of mponiCS and secl..ing cl,nificatlon

undcl'Slllnd1ng of the lnsirumcnl5, 11Pr 
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in ClbC or unclear n:sponkS and co11,m1111ici1tion sl..ill�. In addition, cthlcnl i5.sucs such Ill 

obtaining Informed consent. respect for privacy 1111d confidentiality of information \\ere 

explained to the research assistants. A manual of field operation were prepared to explain 

how entries ,vould be made, the number of questionnaires to be administcrcd and ho,v 

variables \\Ould be coded. 

11,c research assistants '"ilh lhe researcher \\Crc invol\ed in the collection of the dota. Data 

collection took ploce mostly in the morning ,�hen it ,vas easier 10 get lhc p;irticiponts at the 

antc11111DI clinics. Short debriefing sessions ,vo.s olso held at the end of each doy ,vherc the 

doy's work wns reviewed and the next plan of action disseminated 10 the research nssislllnts. 

3.82 D:at11 Man11gemenl and Anlllysls 

• The questionn11ircs ,verc checked for completeness, coll3ted, soned and edited.

• The questionnaires ,vcre hond coded ,vith the use of II coding guide end o template

,vns designed on the SPSS for enterins of the coded d11111 into the computer.

• 1 he: dntn collected wcn: I.cpl safe. I he questionnaires \\ere �on:d in II ph,cc thnt will

be s:ife from destruction of water or lire or where on unauthorized person could not

have access to.

• Quantitative do111 ,verc 11n111yud using dcscripthe s1111is1ies, Chi-squlll'C and logis,ic

regression tests ot prO.OS level of signilicance ,�hlle qu:ilhothe focus group

discussion (FGD) doll\ v.hich ,verc used to fine tune or modify the qucstionn11irc "·ere

onal)'scd thematiCGlly.

• The tape - recorded responses from the FODs was transcribed verbatim and used 10

update the ,vrite up of the recorder. The FOO report \YllS 11n11l�cd monuolly by the

11:scarchcr. Content ond c-0ntext analysis using o thematic approach Involving the

grouping together of similar themes In each transcript \\'GS done follo,vcd by

identifying cmcrgin� trends ond di!Tcrencc:s across transcripts.

I l I lcofiro,1111� q,�.rt/0111111/ne tlit/ollowi11g \\(I'(' ,l1111t.
II f-r.fJltC/ 10 ( (1/(I (11/(I )'l., 

· d 1--d 'into the computer and 11nol)')is \\llS done using dcscripthcQuan11101tvc ow were en ... � 
. . d' s·---'·rd Oc:vlotion and Chl.Squiue and Inferential m11s1ics of 1-s111ust1cs of Mean Mc ion, "'"""' 

. I 11• riate onal"-sis WIIS used (or the anal),ls. finding\ ,,eretest and logistic regress on mu '"'1 , 

summarized and pr,:scntcd in tables 0nd cl\ons
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3-' Etlilal Couideratlo1 

Research protocol was submhted to the Osun stlltc ethics review commillcc for ethical 

approval .lnfonned consent fonn wos given to the panicipants ,vhich were both in verbal or a 

wrinen fonn. Panicip:1tion in 1he study was ,oluntary. The noturc of the study, benefits Dnd 

objectives ,vcre explained to the participant ond \\ere also assured that the information ai,·cn 

will be treated with utmost eonfidcntiali1y. 

llowever, participants were given equal opponunitics 10 '"ilhdra,v their co�nl freely during 

the study. Confidcn1iality of eoch panicip;inl \\IS ma.\imally m11in111incd during 11nd after the 

collection of his or her information. Informal ion gathered from the respondent \\'U stored in 

the computer for Blllllysis by lhe researcher \\hllc 1he ques1iollllllirc filled by lhe respondent 

will be kept for maximum often )cars after the purpose of the study hod been accomplished 

Finally, p.inicipants' nght of confidcn1ialil) ond the ri&ht of responsibilities of lhc 

�nts \\ilS mainlllincd throughout the cour5e oflhe study. 
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CllAPT£R FOUR 

RESULTS 

The results '111: pn:sented under lhe follo,ving sections. Section one depicts the dcmogrophie 

choroctcrlstics of the pregnnnt worncn. Section t\\O sought to kno,v the level of kno\\ ledge of 

the prcgnnnt \\'Omen on the essential micronutrients • containing diet that they consume 

during first trimester of pregnancy. Section three depicts procticcs of the prcgnnnt ,vomen 

tO\Vlll'ds prevention of foetal origin of isdult disease considering their nutrition in the first 

trimester nnd section four sought thefoctors Influencing nutritional knov•lcdge nnd proctiec of 

pregnant in the first trimester In relation to the prevention of future discMCS . 

4.1 Socio-Demographic Cbon1clcristlcs or Respondents 

A complete response rote of IOOo/o (422 out of 422) \YIIS obtained \\ith the questionnaire 

among pregnant ,vomen selected for the study, the ogcs of the prcgn4nt ,,"Omen l'llllgcd from 

16 to 49 ycnn nnd the 111.:,111 111::c of 10.9i6.8 rcspc,tivcly ,,ith fclY (28.2,fi) of the 

respondents within 2S-30)'cars age bracket. (fable 4.1) sho,,s the distribution ogc of the 

pregnant \\Omen. Majority (94.3%) of the respondents ,,ere �1isrricd, ond 5.7% ,vcre not 

n1arried. Some (S9.2Yo} of the respondents \\Crc sclf-cmplo)ed, 25.4,-. \\Crc civil servants, 

nnd 11.8% ,vcrc unemployed while 3.6% of the respondents were students The distribution 

of respondents by religion showed thnt some (53.8%) ,vcre Muslirns. 34.6% ,verc Christians 

while 11.6% of the respondents ,verc pnicticing AfriC4n rclii;ions. 

Fe,v (26.2%) of the respondents snid they had 1,,0 children, 24.2% claimed they had no child,

possible because they \\·ere carrying their first �viable" pregnancy while l 9.7"e had three

children. 14.SYo of lhe respondents hod one child, 11.8% had four children while 3.3% hod

five children. Few (27.7%) of the respondents was cnrT}'in& their nnh or more prcgnnncy,

23.Wo \\Cl'C on their first pregnancy, 23.�/4 \\ere on their lhird prciinancy, 12.6% \\ere on

their second pregnancy "hile 11.9% \\Cre on their fourth pregnancy .. The educational

q1131ifie11tion showed that fc\V (32.0"'•) had no formal education, 27.2°'. had Primary

cJucotion, und 21.l�l, ol the rc>pondcnts hnd lcrti:iry cducotlon whllc 19.7% hod Sc-condary

cd · ( bi 4 I) r.cw (44 Bo/•' of the respondents \\ere In their third trimester,
UC4110n sec ta c . . ,. · ,, 

followed by 33.8¾ in second trimester and 16.4% In first trimester
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Table 4.1 SOCIODEMOGRArmc FACTORS

F ICIOl'3 
Resno1Ue 

Percental!el%) Age 
<2S 

18 
2S-30 

28 
• 

31-3S
27 

36-40 19 
41-45 6 
>45 2 Marital Status Yes

398(94.3) 
No 24(5.7) Occupation Student I S(J.6) 
Civil servant I 07(25.4) 
Self employed 2SO(S9.2) 
Unemployed S0(11.8) 

Highest level of education Tenilll)' 146(34.6) 
Secondary 83(19.7) 
Primary 115(27.2) 
No fom1ol educ:ition 135(32.8) 

Religion Christianity 146(34.6) 
Islam 22.7(53.8) 
Traditional 49(11.8) 

Number of Children 0 (first viable pregnancy) 102(24.2) 
I 61(14.S) 
2 112(36.S) 
3 83(19.7) 
4 SO( 11.8) 
Sor more 14(3.3) 

Current Trimester First 69(16.4) 
Second 142(33.8) 
111inl 211(-19.8) 

ANC auendoncc during Yes 3-12(81.0)
previous prcgn4ncy No 80(19.0)

• 
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4.1 Rtspoadcats Knowltdi;c of mlcronutrlcnt, csscntl1I In the nrst trlme1tcr

lte)ponJenlS' nicun l..nowledgc score \\IS 11.4*5.3. ' lhe rcspondcnlS score rnnged bc11vccn 4 

to 25. 0 to I O represented poor knowledge, 11 10 20 represented average knowledge and 21 

10 29 represented good knowledge. The l..noYo ledge grade of the respondenlS is sho1vn in tllble 

4.5 bcloiv. Only fe1v (2J.7%) of the respondents 11 erc nblc 10 de line correctly the meaning of 

the gro1Y1h o f  ferus during the lirsl trimester ns the criticnl period when most organs on:

fonncd and the period 1vhcn csscntinl micronutricnts ore required to prevent chronic discoscs 
in future . \Vhen asked about when precnont 1vomcn should register at the an1cnol41 clinic; 

some (39.6%) said it should be the lirst trimester. Forty-one per cent of the respondents 
cltumed that it is importnn1 to stort taking folo1e containing diets like orange ond spinach 

during the first trimester 35.1 % of the respondents claimed that it is importMI 10 start tAking 
iron containing nutrients like liver, mcal, bone morrow, organ meal and egg yolk during the  

nutrients like milk, fish and egg during the third trimester. 

1l1e respondents mentioned fish (261%) and liver (22.01/e) rcspe<tivcly os the 1110 major 

tood sources of Iron. 'I he respondents mcntioncJ nnim11I protein (26.21/e) and groundnut 
(22.0"le) rcspc:ctlvcly as the t\\O mlljor food sources of Zinc. The respondents mentioned 

muscle meal (25.�/4) and milk (16.&o/e) respectively o.s the 1110 m11jor food sources of 

Vitamin D 12. 

l\1oreover, majority (64.lo/e) of the respondents claimed they didn't k.no1v that fol111e can be 
found in green leofy vcgctobles like spinoeh II hilc almost seventy-one per cent of the 
respondents said they didn't l..'llo1v that fol111c con be found in oranges. 

Also, majority 69,-,./0, 74.2o/e , nnd 71.6o/• orlhc respondents claimed they didn't lcno1v that 

intllke of folotc conlllinlng rood like spln11ch ond orange in the first three months by the

mother can prevent hypcrtension,diobctcs ond obcslly rcspe<tlvely in the �by in the future

Some 72o/e, 68.S"/o, ond 76.1% of 1he respondents clolmed they didn't kno1v thot deficiency

or Iron in the first trimester by the mother Cllll lead hypertension, diabetes and obcsh)

· 1 M • 't (71 3¾ 65 .,.� 70 .,.,,. and 68 7.,,•) nf the rc,pondcnts rcspe<tilel)rcS(lCCIIYe y. IIJOn y •• - • -

"' • -·• I J nd'iec Molorlo ond Rlcl..cts arc the non<e>mmunicablc dlsnscs thotwron.,y cla11n= 1 ,at au , 

I '·'d Ii I nc) of folatc vitomln D 12, Iron, and zinc during the first
can be traced 10 OCIU' C IC e • 

trimester 
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Findings from focus aroup Discussion were In support thot most respondents did not hove

knowledge of FOAD ond Its prevention. The fol/owing quotes reflected some of their 

comments: 

When osked whether they have heard about the concept of FOETAL ORIGIN OF ADULT 

DISEASES (FOAD} and their positions about It as regards the chronic diseases caused by 

the deficiencies of some mlcronutrlents In utero which manifests later In future 

8 people out of I O clain1ed tl,at 11,ey /rm-e only lieard before that tkflclt1>cy of so,ne 

mlcronutrlc111.r In 11tcro can cause some dlstascs In the child like 1,eural tube ,/eject but not 

cl,ronlc diseases In.future as ii nlates to FOAD, w/rllc 1 at/rer people ll'tre not s11re w/retl1tr 

tl,ey IIO\·e 1,eord of It or not. 

Ona of the 8 people said thl.s: Aft I don't bellt\'<' that lryputtnslor,, Dlobett.r and Obesity can 

be ca,ued by deficit11cy of somt n1lcron111rl�11lf w/rcn preg110111. It could rothtr bt hereclitar)' 

/genttlcolly de1em1i11td or due to some 1111pltrun111 llfestylr.r 111 pregnancy. 

,1,.,,l,er n:Jpu,ul, 111 uut uj 1/1<t ,ifure 111�1111,111<J 8 Juf,/ 11 lwt I k,iu11 11bout J,abctes Is tlwt it Is 

cause,/ by coru11111ptla11 of uccs.s s11gor, l1)pcrtt1ulo11 ls camtd by ucu1 salt "hlle obesity 

ls ca,ued by t/,e co1u11111ptlan of uas.s fatty foods. 

U'l,en asked about tl,e 111lcro1111trltnts tltat arc essential for the ,:aod health of bablt.S and 

n1ot/1en and t/rtlr /1111ctlons 

4 only 111tntia11cdfolatt and stated 1/rat ii only pre\·t11tJ spinal bljldo and provfdu blood/or 

mother and c/rlld J mtntia11td fa/ate 0111/ ferrous and al.so state,/ tlwt they pre,-ents anMmfa 

ln mother and jaundice ln tl,e child lottr. 

3 ga\'f' no rcsporuo 

Whllt no body n,entlon.td :lnc or ,·l1an1l11 DI 1 ru 1/1ty c/olmtd they wen 1m1a/ly Ming told 

obo,ufolate attdferrou.s (11011te11otol cllnlc 011d nothing mon 

Accordingly, w/rtn asktd whtt/rtr tlit n1po1l(lt11ts btlft/ or know that /11 addltlo11 to ,ieurol 

h ., ,r. I , I stn•1• "'"" ge11emte lottr 1nfid11t't: tf11t to l11ntkq1111Clts of folalt,
Ill tl r,tJecl, SOfllt C' 1rot11C' t I .�.. ..., 

I JJ 11 I I C 11bc,ut 7 l't:spo,ul,1111 0111 of I O s11ltl tlK!)' 0011 '1 k11uw or
/trruw, vl/11111 11 ,11u : 11 , 

Mlle,-e,1 re/11cto11tly .ra/1/ ><U and I respon,knt gm-e "° rtJpoiue
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Findings frorn focus group Discuss/on \vere In supporc thoc most respondents did noc hove 

knowledge of FOAD and Its prevention . The fol/owing quotes reflected some of their

comments: 

When asked whecher they have heard about the concept of FOETAL ORIGIN OF ADULT 

DISEASES {FOAD} and their positions about It os regards the chronic diseases caused by 

the defldencles of some mlcronutrlents In utera which manifests later In future 

8 people 0111 of I O clait11ed tl,at tl,ey lun-e only heard be/art that deflcle11cy of sot11e 

n1lcro1111trle111s 111 11tero can cause some di.seases In the child /Ike neural tube ,lefect but not 

chronlc diseases fnji11ure ru It relates to FOAD, while 2 other people were 1101 sure whether 

thay lll1l·e heard of it or not. 

One of the 8 people said this: Ale I do11·1 belle,•a that hypertension. Diabetes and Obesity co11 

be caused by deficiency of .some 111/cronutrlerus wl,en pregnant. It could ratl,er be l1ered1tn,,, 

/genetlcnlly deter1nf11ed or due to son,e 1111pltcisr1111 llfesryle.r 111 pregna,q, 

.A11<1lltt!r �pu1ul<!1II u11/ uf tl,t! ufun: 1111!11t/u111!d 8 Mtld w/r111 I k1ww abo111 d1abl!fl!S is 1/,01 it lr 

caused by co1u11111p1/011 of e:cccu sugar, l1)per1c,ulo11 ls ca,i.seJ by excess salt while obesity 

is caused by the consumption of excess /ally foods. 

ll'/1e11 asked about tire 111/cro11111r/e11ts tlrat ore csse111/11I for tire good lrealtlr a/ babies 01111 

n101f1tl'$ and tlrelr fl111ctlons 

4 only 111entio11cdfolote and .stated 1/,at it only prn·ents spinal bfjida and provides blood/or 

mother and child J n1c11tio11cdfolate a11dferro11J and also stated that tfrey pre\'t:11/S anaamfa 

In mother and jaundice in tire child later. 

3 gm•c no response 

rYl,tle no body mentioned :Inc or vitamin BI 2 as they cfolmtd t/rty wen usually being told 

abo11tfolate and ferrous in a111ena10/ clinfc and not/ring nrore. 

d . 
I I k d Jretlrer tire re.spo11dc11r.s btlief or .brow t/rat In addition 10 neuralAccor 111g y, w 1e11 as t w 

I , d'' s 111011ge11tmlt lattr l11f,1111re 1/11t to l11a,kq11nclt.s nffolate.111be tltfect, .so111c c 1ro11,c 1serut � 

I l b 1 7 NJJ,0111le11ts 0111 of IOJc11,I 1l,cyc/011'1 Arrow or
/trru11s. v/tan,/11 JJ 12 11111 z 11c ,11 ou 

btlie,•c,2 reluctantly .said }'tS nnd I respo,,tltnl gm't "0 resi,oi1Jc
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Table 4.2: Some samples or-- tl , • -...poo cnts nnswcr lo knowletlge quullons on nulrlenuesscnllnl In lbe first trimester to prevent FOAD

"Kn:;;o,;vi;le;gd;i';c�S�t;a;;te:;;m;:,::;o-;:ts;-----------------,::--':":'7::---
Freq.(%) Ho,v mnny trimesters nrc in n term pregnancy?

n) One (Correct)
b)T,vo
c) Three

\\!hat lri1n�1cr is il ianponont 10 stan lllking tblnte containing diets likeomnge, spinnch? 
a) Before nnd during the first trimcstcr(Corrcct)
b)Second trimester
c) Third trimester

\Vhcn is i t  import.llnl l o  Stan Inking iron containing nutrients like liver, meat 
bone, mnrro\v. organ meat in prcgnnncy? 
a) Before and during the first trlmcstcr(Correct)
b) Second 1.rimcstcr
c) Third trimester

When is it important 10 suut taking vitamin D 12 containing nutrients like 
milk, lish, egg in pregnancy? 
n) Oeforc and during the lirst trimestcr(Com:ct)
b) Second uimcstcr
c) Third trimester

Can folato be round in green leafy vegetables IU.c spinach? 
a) Y cs (Com:ct)
b)No
Can intake or rolote containing food like spinach , orange In the first lime
months by the mother prevent hypertension in the ooby In oduhhood?
o) Y cs(Corrcct)
b)No

47 

12 (2.8) 

98 (23.3) 

312 (73.9) 

173(41.0) 

152 (36.0) 

97 (22.8) 

143 (33.9) 

92 (21.8) 

187 (44.3) 

115 (27.2) 

75 (17.8) 

232 (SS) 

IS I (35,8) 

271 (64.2) 

128 (30.3) 

294 (69.7) 

•

• 
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Cnn the intake of folnte containing diets like mushroom, orange spinach inthe first trimester by lhc mother prevent obesity in the bnby In future?.,) Y e�(C'orrect) 

b)No

Do you kno,v If deficiency of folate con1Alning foods like spinach, orange inthe first 1rin1estcr can cause diabetes in the baby in adulthood?
a) Ycs(Corrcct)

b)No

Con deficiency of iron in the first 1rimCS1er by the mother lead 10hypcnension in the bnby i n  future?
a)Yes(COITCCI)

b)No

Can deficiency of iron in the first trimester by the mother le:id to dinbctcs in
the bnby in adulthood? 

n) Y es(Correct)

b) Nu
• 

48 

109 (2S.8} 

313 (74.2) 

120 (28.4) 

302 (71.6) 

118(28.0) 

304(72.0) 

133 (3 I.S) 

289 (68.S) 
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Table 4.3: Grading or Kno\vlcllgc score of 11rcvcntlon of FOAD
Knowledge score

Freq. (o/o) 
Poor Knov,•ledgc (0-10 poinlS}

204 (48.3) 
Average Knowledge ('>10-20points) 186 (44.1) 
Good Kno,vlcdsc (>20 points)

32 (7.6) 
Toto! 

422 (100.0) 

• 

49 

• 

• 

•
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4.3: Respondents' Pnctic 1 c on m cronutncats consumption In the first trimester
Respondents' mean practice score \YlLS 6.2± 1.8. 1110 rcspondcnlS practice score 1'1ll1£cd
bcl\veen 2 to 9. 0 to 7 representing poor pr:acticc, 8 10 14 rcpl'C5Cnting good pr:actice. The
practice gmdc of the respondents is sho"n in table -1.6 bcto,v.Son,e (S 1.7%) of the
roponlh:nb cluiinc:1.1 the) they I.lo 1101 usunlly i:o for 11ntcn11111l Cllrc in the rint three 111011111s
of prcgnnncy "hile some (58.1%) said they usually 111ke or:angcs (folatc) regularly in the firsl
three months of pregnancy. Majority (66.4%) snid they do not 1al.e spimich rcgulDrly in the
first three months of 11rcgnoncy, slightly h11lf (53.6%) of the respondents cl11imcd 1hey do uil.e
egg (zinc) rcgulnrly in the first three months or prcgnllllc)' \\hile tiny-four per cent or the
respondents snid they do lake liver (iron) rcgul11rly in the nm lhrcc: months or 11rcgn11ney.

ExecrplS from the Focus group discussion further revealed tha1 most people do not go for 

anlenoUII in the first trimester o.nd most do not believe 1h01 first trimester ls the ideal time for 

consumption of mlcronutrients needed to prc,ent FOAD 

When nsked 11bou1 the trimester impor11lnl 1111d scnsili\c 10 prevent future disco.sc, thc:sc Dre 

some of their responses 

Respondent I: As for ,11,. oil trlmtJttn on lmporra11t and Jcruf11'� I cnn m1e11d ontc11ntal 

cll11lc 011yll111e If n person ,lid 1101 take tl,e 11111rie111.S i11 tlH! first trimcstcr w/1etl1er tl11e 10 lnck 

of Lw11/�1/g.: of pntg1K111ey or 11a111tour J�tll11gr, slit 111ny starr taking it i11 tl,e .ucond or ti1ird 

1rln1u1tr and tlrtre will be notl,/ng uroug II i1l11/ie baby lnf,1111n 

Another respondent said 1his· To mt, I cnu sny It ls first trlmtJter btcmut I was told that 

arllenatol Jn,gs sl,ould M cor111nt11Ctd ru tnrly as first 1rln1tsltr to 11rc,�11t splnnl bifido 111

cl,lldrcn. e,-cn tl1011glt / don '1 usnolly go during this period 01-.d I t/1/11lc /11 tilt //let \'t/11 with 

tltt pre1-tnt/o11 of FOAD, t/,c first trlmtsttr Is Important to coruwnc 11,is 111icro11111rlt11ts rlc/r 

ditt, oltl,oug/1 I on, Jrut l1torlng about II IIOI• (111t J,1111n disC'ruu) 

J"' rcspo,l(knt. /don't ,bao,, 011ytl1lng nbo111 FOAD. b111 I MIIC\� tltlrd trimester Is t/H! most 

Important 10 alltnd ANC a,KI co11sumc tilt mlcro1111trlt111S >"'ujmt mtn1/011td to pm�nt any 

kind of disto.st wlrctlttr /11 rtcc:111 times or ln/11t11rc 

A .,_ I ,. ., , Jo w about tlte co11«pt of FOAD. but I think tl1t r' rrlnttsltr is.,-· rcsponucnl: ouo uon t to 

• 

d , �•c and coiuumc tlte mlcro11111rltn1s >"'" disc,ustd about tl,c n1ost ln1porta11I to al/en ,.,, 

tn usuollryfittl naustottd to take food 111 1l1t first ln-sltr, �aso11 Is that ,nony preg11011t II om 

I the tl,lrJ trlmttttr Ill ,o,1111111t ,litlf r,-.-n tl,ort 1/w
nrl(/ Ill" '"" 111011)' aho /et/ too rem, 111 

b I ,r. ·e / tlrlnlc: 1l1t r' trlmtsttr Is a lc/11,/ o/rcllt/periocl
c011 bcrrcfit t/re rnot/rtr and ba :), I 1trt1°1 

14/,e11 advantage can bt taken to tat s11Clr 11111rl1/ous dltt
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Table 4.4: Rcspondenb' Pnic:tlc:tt or Prevention or roct11l origin or adult dlsc11esQuestion on Pr11ct1ccs 

Frc,,. (o/o) Do you register nnd go for ante-nail!( care in the first three months or pregnancy? 

o) Yes

204 (48.3) b) No 

218 (Sl.7) l)o you take oruntes regularly in the first three months or pregnancy?a) Yes 

245 (58.1) b) N o

177 (4 I.!)) Do you consider taking spinach regularly in the first three rnonths ofpregnancy? 

a) Yes
142 (33.6) b) No

280 (66.4) Do you include egg regularly in your diet in the first three months ofpregnancy? 

11) Yes

b)No

Js liver reguhuly consumed in the first three months of pregnancy?
11) Yes

b)No

S1 

226 (S3.6) 

196 (46.4) 

229 (54.3) 

193 ('1S.7) 

•

• 
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Table 4.5: Respondents preventive practice grade or the pre,•enllon or J70AD In lhewise of nutrition In the first trimester 
Practice Score 

Poor Practice (0-7 points)

Good Practice (>7points)

Totol 

52 

Freq.(%) 

325 (77.0) 

97 (23.0) 

422 (100.0) 
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4. 4 Facton •ffecllag rcspoadtnts a11trltloaal kno" ltdgt and prc,·catlvc
Pnctlct In tbt fint trimtsttr. 

Marity of the respondents both In the FGD sessions and from lntcrvic,vcr adminls1cred 

qucstionainc clnimcd that either their low / nil lc,cl of their education misht be a

contributory factor from understanding nnd ac«pling thal essential nutrients arc required in 

lhc: lir)t trin,�tcr to pn:\lcnl thrunic d1�; in n<lulthood. 

Only those with nil or lov. cduc:etional b3ckgroun<l \\Crc gathered 10 be influenced by food 

taboos,rcstric:ting them from eating ccn11in diets in the firs1 trimester ,mos1 or "hich arc;

essential 10 pre, cnl future disc.iscs in the child. The n,ainu1inllllCc cos, for bu)'in& most of 

these required diets regularly is 111.so another filctor 111Tccting the prcvcnlh c practice of 

prcgn.o.nl ,vomcn,and this m:iy be in'l-crsely n:htttd to their kno\\ ledge.because a prcgn:int 

\\-omen ,vith a sound nutrilional lcno,vlcdgc will make use or scarce resources to find good 
health for herself and the unborn baby. 

The Gcogr.iph1C31 loention of some respoodcnlS olso influence their nutritional lcnowled� 

end prac:ticc.ln this ,vi.se, ANC attendance \VILS not regular.limiting their informn1ion ability 

and also most of these nutrients c.g 11nim11I protein and some 01hcr ones arc found in the 

town(a location ror from them) 111 n rclothely cheap rate bccnusc of its abund11ncc. Other 

rncto� li\..e 11n11,vnrcnc)S of prcgnont) at the c.arl) )t11g�momini,: )it\..n� :ind occup;itioo 

affect prcgn.o.nt \\'OfflDn in nutntional practices during the first trimester. 

The Table below sho\\-s the inOucnc,ng (actOC'S and frcqucncy or pregnant women 111Tccted. 
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Table 4.6 Facton affecti•& respoadcats ••trltloul k.Do,i lcdgc aad prcvcallvc pncllce

la Ille Rnl trimester 

FACTORS TOT AL NUI\IDER PERCENTAGE 

Foodtabooos 180/422 43% 

Finance 207/422 4C,-/4 

Higher education 300/422 71% 

OccuJ)31ion 2\S/422 51% 

Unavail:ibility of the cssenti:il 267/412 6)¥. 

diets needed 
Morning sickness 297/422 70o/e 

UnA,.,,o.rcncss of pregnancy 248/411 59% 
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4.S: Test or llypotlatses 

llypothcses One 

Tllere Is no slgnilieaal rclatloasblp btl:-fteca rapoadeals'autrlllonal knowledge or

Prevention or foetal origin of adult dlsusu and antenatal allcndaacc 

The first null hypothesis ,vhic:h stilted thnt there is no significant rclo11onship bct\\-tcn 

respondents' kno,.,,lcdgc on Prevention or foetal origin or adult diseases ond antcn11111I 

at1c:1u1.m .. c: Wlb tQ\cd. 1'nblc -I 18 �ho,..,� the c,o� 111bubtion ol respondents' loo\\ ledge on 

Prevention of foetal origin of Dduh diseases ,..,ith respondents' ontcMIAI allcndllnce usin� Chi 

Square statistic. There \\-11S a significant relationship bct\\ccn respondents' kno,..,ledge on 

Prevention or roct.ol origin of adult diseases 11nd their on1en11111I nnendnnce 111 95 per cent 

confidence intervol (p<0.05). Respondents' antenatal nttcndancc hns n role to ploy in their 

kno,vlcdgc on Prevention of foetal origin or ndull disc:IStS. The null hypothesis ,v:is therefore 

rejected. 

55 

•
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Table -1.7: Relatloulllp betwtea rtspoadc•ts'pn,lous antc•atal atttndaact aad 

kaowledce 

A11tcn1111l 

Attendance 

Tollll 

i •81.524 

dr-2 

I' 0000 

Yes 

No 

Rtspoadtats' Kao,. lcdcc or Pre, tntlon or foetal origla or 

adult diseases 

Poor 

129 (30.6) 

75(17.8) 

20-1 (48.3) 

\82 (43.1) 

4 (1.0) 

186(44.1) 

56 

Good 

31(7.)) 

I (0.2) 

32 (7.6) 

TotAI 

342 (81.0) 

80 (19.0) 

422 (100.0) 
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Iln,otllaes Two 

Tllcrc ls no 1\gallicaat rclatloublp bctwtta rcspondentJ' lncl or educatloa aad 

natrltlonal knowledge or Prcvcatloa of foetal ori&ln of adull ,llseascs 

The second null hypothesis whlch stated thlll 1herc is no significant rclotionship between

respondents' knowled&e on Prevention of foetal origin of odult diseases ond level of

education \\OS tested. Tobie 4 11 sho\\'S the ero� tobulation of rcspondcn1s' l.nO\\'ledi:e on 

Pre,ention of foetal origin or adult diseases with respondents' te,·cl of education usini: Chi 

Square stotistic. There ,vas o significant relationship bct\\CCn respondents' kno,.,,lcdge on 

Pn:,ention of  foetal origin or adult diSCMcS and their tc,cl or cdUClltion ot 95 per cent 

conlidcncc intel'\al (p<O.OS). R�pondcnts' lc,cl or education hos o role 10 play in their 

kno\vlcdge on Prevention or foetal origin of 11dul1 di5CMCS. The null hypothesis \\-:IS therefore 

rcj�tcd. 

S7 
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Table 4.8: Relationship between rtstlOndcnu• lc,•cl or cducallon and kno,vlcdgc Respandents• knowledge or Preven1lon or roc1al originor adull diseases
Poor 

Avcnigc Good Total 
Freq.(%) Freq.(%) Freq.(%) Freq.(%) Level or Tertinry 17 (4.0) 44 (10.4) 28 (6.6) 89(21.1) 

Education 

Secondary 36 (8.S) 47(11.1) 0 (0.0) 83 (19.7) School 

Primary 65 (15.4) 47(11.1} 3 (0.7) 115 (27.3) School 

No fonn11I 86 (20.4) 48 (I 1.4) I (0.2) 135 (32.0) Education 

Total 
204 (48.3) 186 (•14.1) 32 (7.6) 422 (100.0) 

t-115.7

dr- 6, p=:0.0000

• 
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Hypotllaa Tbrtt 

Tberc is ao slcairicaat relatlonslllp between respondents' n•nber or clllldrcn 11d 

aatritioa1I kllo"'lcdcc of pre,,cntJon or roe1al ori&ln or 1dall dlJcucs. 

The third null hypothesis \lrhich s\llted that thCTC is no significant relationship bcl"ttn 

respondents' kno,vledgc on Prc,cntion of foctnl origin of adult diseases and number of

children WBS tested. Table 4.10 sho"-s the cross tabulAtion of respondents' kno,vledge on 

Prevention of foctnl origin of oduh di� \\ith �pondcnts' nun1hcr or children using Chi 

Square statistic. There was o sipific:anl rcl111ionship bcl\,ccn respondent�· kno,vlcdgc con 

Prevention of foetal origin of adult diseases and their number of children at 9S per cent 

confidence interval (p<0.05). Respondents' number of children has a role 10 play in their 

kno,vlcdge on Prevention of foctnl origin of adult diseii.scs. The null h)pothcs,s ,vos thcrcforc 

rejected. 

• 

• 

S'l 

•

• 
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Table 4.9: 

No of01ildrcn

Total 

x
2 
= 59.89 

df-10 

p•0.000 

• 

Rclntlonslilr, bchveen rcs11orulents' number or chlltlren nncl knon ledge llcs11ondcn1s• Kno;,ledge or Prc\'en1fon or roetal origin oradult disease, 

Poor Aver11ge Good Total Freq.(%) J7rcq. (%) Freq. Freq. (%) 
(o/.) 0 

64 (15.2) 37 (8.8) I (0.2) 102 (24.2) I 
19(4.S) 27 (6.4) 15 (3.6) 61(14.5) 2 48 (11.4) so (11.8) 14 (3.3) 112 (26.S) • 3 33 (7.8) 49 (I 1.6) 1(0.2) 83 (19.7) 4 32 (7.6) 17 (4.0) I (0.2) SO (I 1.8)s 8 (1.9) 6 (1.6) 0 (O.O) 14 (3.3) 20-i (48.3) 186 (44.1) 32 (7.6) 422 (100.0) 
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RypoU1aes Four 

Tliere Is no 1icnlficaat rclatloulllp bel"·eea n:spoadents' prc, cath·e practice and tliclr 

aatritloaal knowlcd&e or Prevention or foetal oricln or adult dlsa.ses. 

The fourth null hypothesis ,vhjeh staled thllt there is no sianlficant rel11lionship between 

respondents' knowledge on Pre�cntion or rocllll origin or adult diseases 4nd respondents'

pncticc on Prevention of foetal origin or adult dlse4SCS \\as tested Tobie 4.21 sho,.,,, the

cross 14bulation of respondents' kno,vledge on Prc,·ention of foct11l origin or adult discoscs 

with respondents' pmctice on Prevention of foctol origin of adult discllscs using Chi Squ11tc 

:.u111r.11c. l11erc ,va:. I\ s1i;n11icon1 nela11oruhip bc1,,�n rcspondenlS' kno,vledge on Prevention 

of foetal origin of adult diseases and their practice on Prevention or foctol origin or adult 

disea.5CS at 95 per cent confidence interval {p<O.OS). Respondcnl.S' practice on Prc,cntion of 

foetal origin of adult diseases hos a role 10 ploy in their �nov;lcdge on Prevention of foetal 

origin o f  aduh disc11SCS. The null h)'poth�is ,vas therefore rejected • 

• 
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Rypotllacs Four 

nere l s  no sicnlncaat rclatloasblp betweea rcspoadeats' prevcath·e practice aad their 

autritlonal kaowledce or Prevention or foetal oricla or adul1 dbcues. 

The fourth null hypothesis ,vhich Stilled !hat !here is no signilie:ull relationship 1>e1,veen 

respondents' kno,vlcdge on Prevention of foc\41 origin of adult diseases and respondents' 

practice on Prevention of focml origin or adult discAscs \\U tested. Table 4.21 sho,vs the 

cross tabulation of respondents' kno,vlcdge on Prevention of foc111l origin of aduh disenscs 

with respondents' pme1iee on Prevention of foct:il origin of 1duh diSCMCS using Chi Square 

�w1is11c. I here ,vie, n s1gn1ticnn1 relationship bct,vc:en respondents' kno,vledgc on Prevention 

of foetal origin o f  aduh disc.iscs and their practice on Prevention of foetal origin of adult 

diseases at 95 per cent confidence interval (p<0.05). Respondents' practice on Prevention of 

foetal origin of adult diseases h:is a role to piny in their lo.no,vlcdgc on Pre, ention of focllll 

origin of adult diseases. The null h)pothcsis \VRS therefore rejected . 

• 

61 
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Table 4.10; ltclatiu1t,lli1, bc:t"c:cn r�110a1lcnlll' prau:tlcc aad lu1owlwgc

K,iowlcdgc Score Poor 

Totnl 

"( 0 74.044 

df•2 

r-0.000

Average 

Good 

Respondents' Practice of Prcveatlon of foetal 

origin of adult dlKases 

Poor Cood 

165 (39.1) 

155 (36.7) 

5 (1.2) 

325 (77.0) 

62 

Freq.(%) 

39 (9.2) 

31 (7.3) 

27 (6.4) 

97 (23.0) 

Total 

Freq. (o/e) 

2().1 (48.3) 

186 (44.1) 

32 (7.6) 

422 (100.0) 
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CHAPTER FIVE

DISCUSSION OF FINDlNCS, CONCLUSION AND RECOl\�lENDA TI ONS

Discussion or findings 

5.1 Respondents Knowledge on Prevention or roctal origin or adult diseases
From this study, majority (69.71/-. 71.6% o.nd 74.2%) of lhe respondents ,vrongly claimed
they didn't know that intake of folate containing food hl..e spinach and orange in the first
three 1noo1h� b) the n11,1her can pn:,cnt hyr,:r1ciuion. di.tbct.::. and obesity respectively in the
t>.by in the future.This is in line ,vi1h the statement from Petrini, Hamner, FIOf'CS. and
Mulinare (2006), who reported lhnt ,vomcn "'"° ,,ere lca.st likely to consume adequate
amounts of  folic acid \\ere those ,vho hod the lcMt knowledge about folic acid an<! its bcnef\s
for pregnancy, ond Shanker {2004) found thnt the s«ond s.lrongest indicator of female's
food choices \\11.S nutritional kno,vlcdge. It is impor1ant for II person to ha, e II basic threshold
of kno,vledge in order to make rational bchavior:il altering choices {Sopp, 2002). In addition
to eduaition, O'Brien and Davis,{2007) reported that knowledge is more salient ,.,,hen
tr.inSmittcd in lhe context of specific beht1vior 11nd suggested the integration of nutrition
education into bchaviorul programmes t:irgeting diclllry bch11vior change. This ho,.,evcr 

correlates with the study c::irricd out by Schmidt and his IC4Jll in 2012. 1l1e Sludy found that 

women ,1,,ho cxh day consumed lhe recommended amount of folic acid (600 miCf0GJ1llllS, or 

.6 millip.roms) during the first monlh of  prc!Plancy h11d good kno,vlcdge on nutritionl\l intnke 

at this time and thus tl1ey experienced a reduced ris\.. of h:1\'1ng o child" i1h autisrn spectrum 

J1wrJc:r in uJJ11ioo 10 oll the other (�hm1J1 c:1.11I. 2012) Low lolo11e 1s 11�1111cd ,,ith LD\\:

it is also associated witlt hi&h scrum homoc)steinemia, ,,hich is ossocia1cd ,vith CVD ri� 

(Vollsct ct al
., 

2000). 

F I
. 

·d I I onsumcJ be'"� anJ dunn" nrrgnanc)' ma) reduce the risk of hean
o 1c llCI supp en1en s c ""� • r· -

dcr: - fi ·r h--' , -0" lcdne on the csscnt�I supplc:ments and nutrients to,ects 1n 1n onts I women uu ,,., • 
_ _. Lhl• (Oau.nno 2009) Ho,vevcr, t,,o sep:iro1e siudics alsoconsume 10 pri:vent or r=UCC �-

. 
r I be d�fccts Is sianlficantly reduced ,�hen supplemental folicfound thllt the nsk o neura tu � r· 

· · · add' · heolthy diet before conception and during the first three
acid is consumed 1n 1uon to a 

. ii k I I 1989 and Mulin11re et.al, 1988). Suwlcmentation
months nfler conccpuon (M uns r;y c .a • 

I .___ bo been sho,,11 10 reduce the risl.. of conicnual hcan
\\-ith folic acid and folate d cts ,uu o 
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defects, clef\ lips, (Wilcox et I 2007)·11 • hmb defects, ond urin:if) Intel DnOmJ11ic.s (Ooh and
Koren, 2008). 

In 1h1s sluJy 72.0'-• 611 S• ond 76 t •' f ' · ,. • ,. o lhc rcspondcn\S claimed they didn't know lh:11
delicicncy of Iron in lhe first lrimcster by the n,olher con lcod 10 hypertension, diabetes ond
obesity rcspccti\ely in the baby In the fu1urc. Evidence sho,�-s 1ha1 deficiency of  iron in
pregnancy increases lhe risk or SC\crc on11cmia ond incrcMcd malcmal morbidi1y and
mortJality (Khan cl al� 2006). Iron deficiency in pregnancy, is also 1WOCia1ed ,, i1h maternal
and iofo.nt compliC11tions such os lo,, binh ,,cigh1 (LO\V}, prcm:i1urily, pcrin111ol mortoli1y.
incre:iscd risk of mo1emal infections ond lo\\'Crcd 1oleroncc 10 blood loss and infection
(Murray Kolb and Bcnrd 2009). In inf3111S and young children, Iron deficiency is associated
,vith delayed mcnl:11, motor, Dnd emotional maturution (Beard 2008).

From lhis study, 6S.2% of the respondents clainlcd th:11 J:11mdice, �1alaria ond Rickets orc the 

non-eommuniC11blc dise:iscs thllt cnn be lnlccd to lack/deficiency of Vi tom in O 12 during 1hc 

first trimester. This i s  in conll'llSt to �lolly cl al ,2008 study 1h01 deficiency of Vimmin D 12 at 

the cnrly s1a1c of pregnancy may increase the risl.. or birth de feel such ns neuml tube defect, 

prctem, dcli\cf) and coniio,asculor dis� in future (�lolly et al�2008). Vitamins ploy 

inlporlllnl roles in cellular mclllbohsm, maintenance Dnd growth 10 such an c,tenl th:11 e, en 

before clinical 5>mp1oms ore a�t, marginal deficiencies may be manifested os inlpaircd 

fertility or reduced foetal and neonatal viabilil) (llurlcy and Doane, 1989). Lael of llllltcmol 

vitamin D 12 during prcgn:ancy retards m)elin:ation of 1he foetal nervous S)'Slcm, posing 
health problems for the child In future (Lo, blad, 1997) 

From this study, 70.2Ye of the respondents claimed 1ha1 Jaundice:, Malaria and Rickets arc lhc

non-eommunicablc disc3ses that con be tmccd 10 locl../dcficiency of Iron/Ferrous dunn& the

first trimcsler r.tthcr than the chronic diSCMCs ofFOAD. This is  ,n contnLSt 10 OD1L.cr's group

finding where they have found 1h11 low iron 51.lllUS durina pregn11ncy leads to an increased

pbccnta foetal ratio, ,n tum I good prcdic1or of cardiO\'IISCUlor disease 14tc:r in life (Ban.er

et.DI, 19&9). Ancmia (defined llS blood hcmoglobin conccntnuion lc�s than 11.0 iidl) i1 fairl)

· II · 1 fron1 a I""'' ·ioccooo•nic h:l.;l..ground II Isc:01nrno11 in \\On1cn. e pccu1 ) ,n I ioi.c 

commonly assumed that il is as o resuh of iron deficiency (Aln,,lcL.. 1998).

th pond lS claimed 1ha1 Jaundice, t.l1lari1 and Rlcl..cts an, the
From U,is study, 68.7% of c res en . . 

., be: traccJ 10 locl../deticicnc) of Zinc dunng 1hc fim
non-eommunicablc discllSCs ullll can

be nd ON:SIIY a\ 11 rclatc:110 FO ·\D
lrimestcr 1nstcod of hypertension, dill rcs a 
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However lhis is  in suppon of th r. h . . c ,act t at, Zinc defie1cncy c1111 be considered on important
conlnl>utory factor to lhc"Baric em .. · er ect ,vh1ch posits that exposu� in the womb and 
postnatal environment can prcd· · · • · isposc one to the heightened risk of cert:un ou101mmunc
diseases such as asthma diabct ... h · 

d • · · • ...... ypcrtcns1on an coronlll)' heart d1sc11SC later In hfe. In th,s

sense, lhc effects of m111cmal exposure to zinc deficiency on birth defects may be more 

profound than is generally rco.lizcd. 

Ditlbctcs mcllitus is  one of the most common chronic diseases of FOAD,Md according 10 

\VHO, estimate nc:irly 300 million individ113ls 11rc a1Tec1td by this disorder Diabetes is one 

nf the OIJJl1r 1;u= uf blinJn�. in.:f1:ll)CJ � of wnlH>,�1;ul.ir Jhorder, cnd-�111gc rcn.1I 

disease, and non traumatic limb ompuution (Chimicnti , Ruller • \Vhcclcr , \Vijcsckara , 

2011). 

Zinc is crucial for the pancreas and the regulation olblood glucose. Insulin is stored in a 

crystalline form as a zinc insulin con,plcx. Hence:.. the unc concen1r.111on of the pancreatic b 

cells is 11mong the highest In the body. Addition of zinc 10 insulin in vitro e,tcndcd the 

duration of insulin action. In the 1930s, zinc ions \\ere 11dded in ,·itro 10 produce protamlnc 

zinc insulin to control the blood sugar in diabetic patients. In the presence of 2.inc ions. both 

insulin and proinsulin d.imcrs aggregate into h�crs con1.11ining bound zinc (Chimienti • 

Rutter, Wheeler, Wijcsclcn.ra .2011) . ZnT& mRNA and protein has been shown to be almost 

exclusively confined to pancreatic islets and 10 particip:11e in the regulotion of insulin 

sccrction( Chimienti , Rutter, \Vheeler, \Vijcsckaro ,201 I). ZnT8 is believed lo be crucial for

both ?.inc tmnsport in the insulin granules and inwlin crystallimuon, \\hich could not occur

unless une is present. Zinc is II potent physiological regulator of insulin s,gnol transduction.

111J111I) tluuu�h the: 1nhib11ory c:ITc:ct un pro1e1n t)ru:.1nc: phosphnlDSc 1 b, the l.c) phosphatase

that dcphosphorylt11A:s the insulin receptor. An adequate supply of zinc is cniciol for inflllin

blosynthcsis and storage, especially ,.,,hen there is hypcrglyccmill. In zinc-deficient sates,

there isa clear decrcasc in islet cell insulin contcnl (Chimlcnli , Ruller. \\'heeler. \V1jcscl.ar11

,2011 , Sal.ural H,200S) 

Recent studies by Jansen et al. (2012) shov.cd 1h01 2.1nc supplcmenllltion mll)' be a potential

treatment adjunct In lypc 2 diabetes because 2.lnc also promotes inflllin slgnallni;.

l · r. Iii Id d colleagues clc11rly sho,.,,cd that zinc supplementation of
n a recent review, .,...u 1c an 

I d r. 1.11I benefits. Most of the uncquhoal data come rrom
Pf'Ca,tiUII v. omen has 11U1tcmo 11n ,oc 

lso h man �tudlcs ihnt show supplementation increasing
anll1\3l cxpcrimcnlS, but there arc a u 
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psllllon lcnglh, decreasing risk of PROM and decreases in voginol bleeding (Kynast ond

Salina, 1986). 

Some <57-1¾) cloimcd that a pregnant woman should visit the clinic for check-up up lo 4

times for effective cducetion sessions.This is also corroborated by Fagbomigbc et.al, (2013) 

study, ,vhcrc they reported in their study thnt majority (73.7%) of their respondents oncndcd 
clinic upto four times for check-up boscd on corllcr imformation they h11d on in1pol'lllnce of 

ANC 

5.1 Rc.spondcnts' Nutrltloaal Practice on f>re,·cotion of foetal origin of adull diseases 

Though, over holf of lhe respondents either from the FOO or the intervie\\cr ndministercd 

questionnnirc claimed thot they consume most of these nutrients (Zn, Vit O 12,Fe and Fo) 

containing diets e.i; oronge, spinnch because the family members ond health ,vorkers advised 

lhcm to, but not in the proportion and mllflncr at ,vhich it could prevent FOAD, this mighty 
be bccousc lhcy \\Crc only told these diet are good for development of baby and mostly 

sucssed on lhc hc:ihh of the mother o.nd not because of the prevention of FOAD, in ,vhieh if 

told \\'Ould hove increased their kno,vlcdge about it and consequently improve their pnicticc 

in a ml\Mer that these essential diets ,vould be consumes religiously 10 prevent FOAD most 

of them arc not practicing it for the prevention of foc111l origin of odull disC3Ses. From the 
study, above half (58.1%) of the respondents claimed they do llll..c oranges regularly In the 
first three months of pregnancy, S3.6'Yo of lhe respondents claimed they do lllke egg regularly 
but 33 6'Ye snid they do tnl..e spinnch but not fur the prc,•(ntion of Foei.1-I Origin of Adult 

discascs.O, croll, they have poor practice on pre�cntion of foetal origin of adult di.sca.ses. 

S.J: Pacior:, 1nnuc11clng respondents nutritional knonlcdgc 11nd pnac1lcc In the

prevention or cbronlc dl_sciucs In adullhootl.
E.,ccrps from lhe focus group discussion and 1hc responses of some respondents sho\\cd th4t
the nutriton4I knowledge and Lhc prcvcntl\'c p111ctice of the pregnant \\'Omen cspcci:illy
during the first trimester i s  influenced by factors such os Food
taboos,occupntion,inocccsibility to huhh ccntcrs,lcvcl of cducotion, Economy/po"cny,

unawareness of pregnancy enrly enough. 

S I · d that they ,vould almost be entcnng into the third month ofomc respondents c 01mc 

d. • they ore prcnn11n1 Some e�cn s.,1d tMI morning sicknc� dopregnancy before 1scovenng D'" • 

, • s diet ,.,,hilc some s.,ld mBy be their level of education hadnot allow them to cot nutnuou 
• 1 m . 1 nutritionol l..nowlcdge.Othcr factors such ns food taboo,hindered them from hov ng su 1c:1cn 
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were also listed as some mcnlioncd lh . .. • 81 they 11/'C usually forbidddcn by their culture lo catcertain d11e1 1n lhe first trimester c 1 11 . • • Spee O Y an1n1al products so as to prevent the child fromstealing 111 futurc.Occupolion 'Vlls al fi SO O oc1or mcn11on� by some people as they claimed11,ey arc usually busy at ,vork ond lo k 1 c i ,e chance 10 prepare some of these dicis ,.,,hich orelisted lo be essential In the first 1ri f mcstcr o pregnancy for the prcven1ion of Foetal Origin ofAdult diseases. 

S.4 Conclusion

The result of the current study on kn J ·d d • 
· ow c gc on pracuce on prc,•cnuon of foetal origin ofadult discascs rcvcolcd thot, some of lhe socio-dcmogniphic fac10rs (mariuil stotus andreligion) of lhe respondents ivere not nssocin1ed ,vi1h knowledge (P values ranged from 0.065lo 0.198). Ho,vcvcr, there ,vos significan1 associo1ion be11,•een kno,vlcdge (the ou1come) ondother foc1ors. Th� ,vere; ngc, occupo1ion, porily, anti number of children (r - values 1ven: <0.05). Also, only one of the soclo-dcmogrophic foc1ors (religion) of 1hc respondents \Yl\S notassocio1ed 1vith practice (P values ranged from 0.821 ). Ho\\•cver, 1hcrc ,vns significanlassociation bc11veen practice (lhc ou1come) and olhcr faclors. These ,vcn:; ogc, morilol stolus,oocupotion, porily and number of children (P- values ,verc < 0.05).

The level ofkno,vledge of pregnant ,vomcn on the prevention of foclol origin of adull disease
in terms of n1icronu1rients ,vns assessed ond ii cun be concluded that the prcgnon1 1vomcn in
the study area hod 101v knowledge on the prevention of foetal origin of odull disease os many
rather knc1v much about spinnl bifido ond jaundice ,vhich folotc deficiency In the first
lrimes1cr could cause. Only fe,v of the respondents ,verc able 10 define com:c1ly the mC4ning
of the (11'01vth of foetus during lhc first trimester as mnny cloirned the focrus is Just in bloody
form at this time o.nd lillle or no serious allention as regards the prevention of FOAD is
considered . The practice of pregnant 1vomen on the prevention of foetal origin or adult
disc.is.: ,va) olso dc1er111i11cJ ontl ii con be concludcJ 1h01 the p�g,1an1 ,vo111en in the stutly
area were on the overage proccicing prevention of foeuil origin or adult diSClUc unkno1Vingly
as 1hey claim lhey consume most of the diets rich in the mlcronutricnts but for other purposes
other rhan the prevention of fOAD. Also, almost half of the rcs-pondents claimed not lo go
"o I · " Ilic fi- three month of their pregnancy, but they \\ere tal.ing11 r ontc-nota core scrvrce ,or •�• 

the necessary food although not in a bid to pre,·ent FOAD, but 10 prevent other common

I . 11 be defect J. oundlc:c, pollo ctc In the childacute diseases like mo onn, ncuro u , 
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Factors influencing nutrition11I kno,vl d c gc and practice of the pn:gnonl \\'Omen 1vere sought to
include food lllboos during prcon ... llllcy, cconom,c facto�. occup:uion,moming sickncss,l11ck
of a,varcncss of  pregnancy 01 1 h  I c ear Y Slllgc, in11cccc51bili1y 10 he.1llh ccn1ers.

5.5 Implication of Flndioc, for Htaltb rromollon and EduC11llon
I le:illh education is :iny combillllt'1on of 1 · • · 

· 
· c.immg ci.pcnences designed 10 help 1nd1v1duols 

u11J '-"1 11111u1111i1:� 1111provc their hculth b)' inc-«·1 1 ii i I. I J • n 
· 

h · , ..... 1 .: 1c r no11 c i,:o or 111 ucnc1ng t cir 
111ti1udc ( WHO, 20 I 5). 

findings from this ,vork hllS a grt:11 impact on hcolth promotion 11nd cduco1ion in th111 ii 

detennined lhc cducationol need of hc.ilth care providers \V11h 1his s111dy, 1he knowledge or 

tho hcnllh core providers \YQS indirectly kno\\n l1S pregnant ,1omen eloin,ed 1h:11 health core 

providers simply lell them lo c111 good food ond do not n1ost of the times specify ,vhot to take 

o.nd in whot proportion to lllkc them. As found out in the study, many health care provider do 

not kno,v thol Cruils and vcgc14blcs IU'C replacement for most routine drugs. Ho,vcvcr, with 

this finding.a reference 10 b:lsc hc:ilth cducarlon and promotion upon is cs111blished. 

These findings have implications for nutrition education 11nd designing programs aimed 111 

chMging pregnonts \\'Omen diellll}' paltem positively, therefore torge1ed inte!"'entions such l1S

encouraging ,vomcn likely lo have IOI\' binh 11 eight bnbics have been suggested, ollhough 

only for those 01 risk in affiucncc orc3 to 111oid increasing nsl. such as those outlined in the 

1l111 11) 11l11:110111ypc: ,noucl. Uy cxtcn!l1on, it hus :ilso been suggested to circumvent the focus 

on fetal development altogether and rather focus on unl1ersnl intervention such as

cncourngins breastfeeding. 

The findings of this work enabled one 10 I.no\\ rhc nutrients 1h01 arc good for rctol

development bur yet ore forbidden by culture ond also the nurricnl thot misconception lus

denied prcgnnnl women access ro. However, the finding or this study is rele1,an1 10 health

promotion and education because it ,viii focus on these wc;ikncsscss lo bring out II poshivc

attitude townrds dictaiy poucm in presn11n1 women.

L.,. • · di id I kn v·ng rhot helshc is 111 increased risk or developing adult disCll5Cs
,�cw1sc, on 1n v uo o, 1 

of foetal oricin nnd tnking stricl measures 10 prevent ii or reduce rhe risl. Is an Implication for

Health cducorion ond promotion. 
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5.6 ltccu,nmead•tlon 

Based on the findings fron, the stud th Ii II · Y, e o o,v1ng recommend1111ons arc hereby made;
• Helping women deal w'1h I 1 unp ellSIIJ11 stdc cffcclS of pregnancy llS \\ell os more 

serious ones should be o focus or pn:ru1t11I support. TI1ls con be done: by encouraging
healthful nulrilious diet ra1her lhon bomb:irding ond scarring mothers a,voy ,vi1h

emomous nousco oggruvating on1cn:ital drugs.

• Becouse of the likely high global prcvolencc of�ne delicicncy nnd 11tc serious range

of complications that con be Induced by this condi1lon, public hcohh programs ore

urgently needed to prevent lo,v zinc lnl4ke and poor absorption of zinc.

• It is recommended that pn:gnont \\Omen should be screened ,vhcncvcr they go for

ontcnatnl clinic for n,icronutrient dclic:iency. Knowing the high risk sea.sonol periods

for maternal micronutrient deficiencies e11n nid in developing nnd targeting

interventions for their control.

• 1 le:ilth care per..onnel involved in nntcnat.tl clnss coo .. lting ihould be 11ell trained nnd

screened on their knowledge on the prevention of foetal origin of adult discoses.

• Birth ,vcights of children should be token 01 birth and closely monitored so AS to

reduce the incidence of chronic discoscs because kno1ving the conscqucncies of to,v

birth \\-eighl ,viii enable on individual 111 risk to live ll prcc:iu1lous lifestyle that 11ould

not further oggmvotc the occurrence of these chronic disc:IISCS In fu1urc

• I lusb:inds nnd other signlfie11nt others should also be carried olong in the ante n:ital

education so llS to give necessary assisllUlcc /push to their pregnant 1vives ,vhen

needed.

•

• 

A collaborative process to develop nnd disseminate ncccssnry guidelines outlining l.cy

reproductive nnd child hcolth activities is recommended. This Is useful especially in

the an:o of nutrition requircmcn1 in pregnancy.

Cap11city building ,vhich Includes development of educational materials, posters and

handbills should be rccom1ncndcd. And most oflt should be in loctil langungc that the

prcgnanl 11omcn con untlcr,t,111J.
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Al'PENDIC£S

APPENDIX I
DRAFT FOCUS GROUP DISCUSSION GUIDE ON KNO\VLEDGE AND PRACTICE
OF PREGNANT \VOl\1£.N ON TICE PREVEITTION OF FOE'rAL OIUGJN OF
ADULT DISEASE IN OLORUNDA LOCAL GOVERNJ\rENT ARE,\,
OSOGBO,OSUN STATE 

Dear respondent, 

I on, n post grnduotc student in the department of health promotion and educntion in the
faculty of Public health, University of lbadan. I run pn:sen1ly conducting a research tilled
"KNO\VLEDGE AND PRACTIC6 OF PREGNANT \VOMEN ON THE PREVENTION OF
FOETAL ORIGlN OF ADULT DISEASE IN OLORUNDA LOCAL GOV.l!RN�1ENT
AREA,OSOGBO,OSUN STATE. I assure you that all the responses provided \Yill be handled 
,vith utmost conlidentinlity. 11iere ore no v.rong or right nnS\vcrs, honest and sincere answers 
would be appreciated. A tape recorder will be used for this exercise to cnhMcc recall of our

convcrsntions. 

Thank you for your cooperation 

Investigators signature: 

Date: 
Mobile no: 08032416867

E.mail: ronkicojo@yahoo.co.uk 

�IAJN . QUESTIONS 

I) 1l1crc ore some diseases which occur in
aduhhood ond ore 1raceoble 1o lock of
C$SCOtial nuuicnl.S in prcgnll!lcy. Arc you

aware of this?
2) Name 3 diseases that ore caused as a
result of lock of essential nuirients ��e 
fol11tc,calcium. Pcrrous in nre one 

FOLLO\V UP QUESTIONS 

Probe for "YES" 115 00 AI\S\\'Cr 

Probe: llypc:rtcnslon, Di1be1cs. Obesity
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)) What are lhc nutrients �quircd 10 iakc 
during prcgnoncy to prevent these 
diseases? 

4) Name the diclS ,vherc Polatcs con be
found
S)NBIDC lhe diets where cnlcium can be
found
6)Nnme the diet ,vherc blood supplements 
(Ferrous ) can be found 

7) What nre Ilic factors that can prevent
you from taking either or all of these e.g
oranges, milk, vegerobles, orgnn mcot.s in
nn:11oancy?
8)\Vhnt 11tC the sources of i.nformolion that
you hove received on the prevention of
foetal ori2in of adult diseases?

Probe: Fola1c, Calcium, Ferrous sulfore 

Probe: Oranges, Green lcofy Vcgclllbles • 

Probe: Done, Milk 
Organ meat, Ugu leaves 

Probe; Poverty, Culture, food Ulboo, lnadequote 
Information, lnadctJU3IC Knowledge 

Probe :Antcnollll class, Significant others, 
church, mosque, Radio, Television, pos141s 

• 
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APPENDIXn 

YORUBA FOCUS GROUP orscussroN GlJTDE FOR PREGNANT \VOMEN 

JNTRODUCTION 

Mo je omo ilc iwc giga unif11Slti lood1111. l\1o n sc hvadi lori a,von oarun olojo pipe Ii oironjc

1i o ni crojn Ii o se koko je ninu oyun nfa fun awon omo ni ojo hvoju. tvlo nilo ifoso,,'Opo yin,

mo sin ro yin ki ednhun o,von ibecrc ti a o ma bi yin gege bi o se ,vn lokAn yin, o sin sclcri 

wipe oun kohun ti c bo so koni tu silo ko si ni je akobo fun yin. Ao mo lo cro ogbohunsile lari 

run,volo,vo gbn oun yin silc,ki o le ranwn lcli gbogbo oro ti o o ma so nihin. E scun pupo 

Koko inu ibecrc ldllhun omugbolcgbe 
t)Njc e mo nipa n,von aruun olojo pipe ti
oironjc 11.SDraloore jc ninu oyuo ofn lojo

o)Bccni

iwoju? b)Becko
Anrun cjeriru, Atogbc, lsannsju 2) E doruko koko oorun meta ti oi \o 

_ogun
cjc, ogun omcgunlc,ogun ofcfe/fohk1 nfa loJo 
iwoju fun omo 
))Ogun Ii oloyun nlo gbodo ni croja Ounjc Ii 
o nsnraloore ninu bii. ...... 
4) lnu ounje won i o ti l e  ri Ogun ofefc/foliki
ti alaboyun nlo
S) lnu Ounje ,voni 11 ti  le ri ogun 11mcgunle 11

Aloboyunnlo
6 )lnu ounje ,voni n ti le ri ogun cjc ti 
oh1boyun nlo . 7)Klnl owon ounli O le dena yin loti n1aJc
awon ounje ,vonyii? 
8)Niboni c ii gbo idonilcko rii_lori_ anrun
ojoiwoju ti aironjc QSllraloorc JC n,nu oyun 
nfa? 

• 
• E sc pupo fun 1forobalc yin 

Foliki,oguncjc,Ogumuncgunlc 

053n, cwcbe 

Ecguncron,1\1 iliki 

Nknn inu cron ,Ugu 

E.sin, /\so, oiniimo 10 ,11isowo 

Tclifision, rcdlo, llc ilvos:111, Ebi/am, 
hvcilcwo,ilc ijosin 
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APPENDlXW

Q�IONNAlRE FOR SURVEY ON TflE TOPJC KN\VOLEDGE AND PRACTICE OF PREGNANT WO�fEN JN RELATION TO TICEPREVENTION OF FOETAL ORIGTN OF ADULT DISEASES TN OLORUNDA
LOCAL GOVERNMENT, OSOGDO, OSUN STATE.

INTRODUCTION 

Dcor Sir/Mo, 

I am o student ofUniversiry oflbodon, Ocpartmcnl ofllcahh rro,notion ond Eduelltion. lam
CMT)'ing out a research on the Kno\Vlcdge ond Practice or pregnant \\Omen on the prevention
or Foetal Origin of Adult Diseases. 

The increasing number of C4SCS of chronic disc.isc /have no\v been traced and conlirmed to 

hove originated fro1n foctol lifc during the critical period of development other than through 

genetic and c:nvironmcnltll causes ,which could hove been prevented lf\vomcn hod sound 

nutritional kno\vledgc nnd practice. 

I hereby crave your indulgence to provide 1111swcrs to the questions filed below in order to 

provide bo.sc:linc data for the propog.ntion of future nutritional progrununcs to prevent such 

oocurc:ncc. 

You are entitled to  your O\Vn opinio11s and t promise 10 ucot all provided informotion \1ith 

utmost confidentiality. 

Arc you willing to panicipate? 

Na.me or PHC: ................ ······· ·· ··· ······ ···· ········· ··························

Ojo Oyeronke Olanrc1voju, mnkjeojo'iilyphoo.C<l,llk 08/63"71528 

For oOiciol use only 

Serial Number· _________ _

lntcrvio1ver's Nome:: ________ _

D:itc ___________ _ 
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SECTION A 

NO QUESTIONS OPTIONS 
-

I I lo\� old arc )'OU now? 
RL.Sl'ONSE 

2 Arc You merricd? l)Ycs

2)Noll do no1 know
\Vhllt is )'OUr I )Studcnl
Occvp:ition? 2)Civil scrvnnt

3)Anisan • 

4)Housewifc
S)ltlldina

4 \\'hat l s  Your n: Ii glon? I )Chrislii:anhy 
2) bl11111
3) 111ldilion41
4)0lhers

s How 11W1Y chlldn:n do 
)'OU ha\�? 

1 Do you au.end antc Mtal l)Ycs

clinic pTCViOUSly 2)No
W1'bcncvcr you arc 

prci,fl411l7 

I Where do )W previously I) Health ccn1m

au.cod the clutlc? 2) r.11u1oa houses

3) Tradomcdlcal houses
4)Honin

9 Whal Is yc:,ur hipn1 l)Teniat)

lncl or cdUC"'llon? 2)accaidatY"""°' 
)) prima,y 11:hool

4)No fa.awl ...t.i.:a1iml

10 \\'hi! uimciUt .,-c )'OU
IJF"nalrimcs&ff 

ftOV,'f 
2 )SccoftJ uimesrcr 

))lbhJUfmnm
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SECTIOND

KNOWLEGE OF PREGNANT \VOMENON THE l�fJ>ORTANCE OJ7 FIRSTTRIMESTER AND NUTIUTION IN RELATION TO FOAD

SIN 

11 ) 

12) 

13) 

14) 

15) 

16) 

17) 

18) 

:-iUESTION ( 
1 lo\Y mony trimes1er is 11 term pregnancy?
I) I 

2)2 

3) 3

Which trimester Is 1he most critical one?
I) first trimcslcr 
2)Sccond trimcs1cr 
3)Thlrd trlmcs1er 
\Vhot do  you undcrstnnd obout lhc gro\vth in the foetus 

during the first 1rimes1cr'1 
n)Crhicol period when most org.nns nre fom1cd 
b)Anvthinl! other thon A 
\Vhen should n pregnont womon register 01 the anle 
nntol clinic? 
1) First trimester
2)Second trimester
3\Third trimester
At \Yhot trimester Is I t  lmporlllnt to Stllr1 IDking folnte
contninlng diclS like oningc,spim,ch,7
I) First trirncstcr
2) Second trlrncsh:r

3) 'l11lrt.11ri11,cstcr

Among these trhncstcrs. "hen is It importDnt to Sl4l1 
taking Iron contoining nutrients like llvcr, mCDt bone 
marrow,orgonm�t,egg yoll,'1 
1) first trimester
2) Second 1rin1cstcr
3) 111ird trimester

I ls It import'1I1t to stllll Among these trhncstcrs, ,v ,en . . tcrs. cmb,Inking Zinc eontoinlng nutrlcn!S hke oys 
soybcons? 
I) First trimester
2) Second trimester
3) Third trimester

Is II importont to s1art
Among these trimesters, \;h�n 

utrlcntS llkc milk. fish, 
lllking Vitrunin D 12 conto n ng n 
egg? 
1) Plrst trlmcs1er
2) Sccont.l trln1cs1cr
3) '11,lrcl trhncstcr

93 
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0 

0 

I 

I 
0 

0 

I 

0 

I 
0 
0 

I 

0 
0 

I 

0 

0 

I 

0 

0 

I 

0 
0 
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19) 

20) 

21) 

22) 

23) 

24) 

2S) 

26) 

List l\VO in1por111ncc or ror . d , 1c ac1 1n  prcgnanc Any oflhe folto,ving Is correct
Y 

I )For nonnal red nnd ,vhhc blood ro 2)£nhonces cell division
nnauon 

3)For cell gro,vth and reproduction
4)Prcvcnts neural tube dcrcct
C�n rotate be round in green lcnfy vc cl.Obie .• 
sp1nnach ? 

g 5 lake 

I) Yes
2)No/1 do not kno,v
CM folate be round in oranges ?
I) Yes
2)No/1 do not kno,v

Can in�e or rolotc containing food like spinach, 
orange 1n the first three monlhs by the 1no1her pn:vcni 
hypcncnsion in lhc b.lby in fi11ure? 
l) Yes

2)No/1 do not kno,v 
Can deficiency of  folo1c containing foods like 
spinach.orange in the first trimester cause diabetes in 
the baby in fu1ure? 
l}Yes 

2)Noll do not kno,v 

Can in!Ake or folate conl.Dining diet.s like 
spi1111Cb,mushtoom,orunge in the 1irs1 trimester by the 
mother prevent obesity in the baby in future? 
I) Yes
2)No/l do not know

List 2 imporUnc.e of Iron supplement In prcgn4ncy 
o)Oullding of Red blood cell 
b)As a pvt of enzymes responsible for �ldna down

fat carbohydrlltc and prouln 
c)lt helps in the conversio n of h)"drogen pc:rolCldc to

o,cygc:n and water 
Can deficiency of iron in rirsl trimester by the mother

Iced to hypcnen1lon In the baby In future.? 

1) Yes
2)Noll do not lcnOw 

94 
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Any2 poln IS

IS 

corrcc1(l/2 mar 
k each) 

I 

0 

I 
0 

I 

0 

Any2 points 
is comct(ln 
mlllk C11eh) 
0 

I 
0 

-

Any 2 points 
Is 
c<>mct( l/2mar 
.. each) 
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27) 

28) 

29 

30 

31 

32 

33 

34 

Can deficiency or iron in the first lr
i

th I . mestcr by the mo er cad to diabetes in  baby . Ii 
1) y cs

1n uturc? 

2)No/l do not know

Do you thinl.. nut taking iron dicLS in Ii 1 . 1rst n111c:51cr by 
the mother can lead 10 obesity in the b:ib . Ii ? 
l)Ycs 

y rn uturc. 

2)No/l do not kno,v 

Mention 2 rood sources or iron 

Any 2 or the rollo,ving list(I mark each) 

Liver, Oyster, Fish, Esgyolk. Kidney, Mca1 
boncmarro,v, dark green leary vegetables, ,vho legrnin, 
dried beans and dried fruils 

List two impononce of zinc in prcgnnncy'l 
Any 2 or the rollowing point 
For rapid wound healing, It promotes growth, II 
improves appetite, It improves immune dc:fc:nsc 
meclulnism, It assists in sexual motwntion, It cwists in 
Carbohydrate protein digestion and mcl.llbolism, [I

enh4nccs insu lin ond other enzymes 11ctivi1ies 
1'1c:ntion 2 food sources of Zinc 
Oy�tc:rs,Crab>,uninlll lprotc:ln.�undnu1,wholeg111ln,dr)b 

cans,soyo bc:ons. 

List 2 importance or Vitamin D 12 in prc:gMncy'l 

a)lt is imponont in the synthesis of genetic m111erillls

b)h aids in normol � blood fonru11l011

c)For bc:ucr concen1111tlon and rnc:rncory

d)Hc: lps in the utillsotlon or protc:ln,Carbohydratc and

rat 

e)lt is a part or co enzymes that helps In the metabolism

or body cells p:uticuhuly bone: marrow and OfT

List l\vo vitamin BI 2 rood sources that you know

Any 2 ls corrcct(I mane each) 
Chccsc,Milk,musclcmcat.llvc:r,kldney,c:g,s.fish

WhJ1l ore the non-communicable diseast' lll.al can be

9S 

0 
. 

I 

0 

I 
0 

Any2 points 
• 

IS 

corrccl(lf21DM 
kCAch) 

Any 2 pointS 
IS COITCCt(l/2 

mark each) 

Any2 points 
is CorTCCl(l/2 
m11rt.. c:.ach) 

,.

Any 2 points 
Is 

,;OIICCl(l/2maf 

.. each) 
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3S 

36 

37) 

38) 

39) 

<10) 

41) 

irucctl lo luck of fola1c during lhe Ii h 
prcgnl1llcy1 

irsl I rcc n1onths of

I )  Hypertension, diabetes, obesily
2) Jaundice, malaria Rickel
3) Pellagra, measles, polio

What ore lhe non-communicnble di.sc:lses 1h11t can be
l�ccd t o  lock/deficiency of Ferrous.during the first
lruncslcr 

I )H ypcrtension, diabetes. obesity 
2) Jaundice, malaria llicket

3) Pellagra, mCllSlcs, polio
\Vhot ore I.he non-communicable discascs that C40 be
traced to lock /deficiency of Zinc during the first
trimcslcr
I )1 lypcrtension, diobc1cs, obesity
2} Joundicc, 111olorlo ltickct
3) l1cllogro, mensles, polio 
Whot ore 1he non-communicable diseases 1hot can be 
unccd to lock of Vitamin B 12 during the first 1rimcstcr 
l)l  lypcrtcnsion, dinbercs, obesity 
2) Jaundice, malaria Rickel
3) Pellagra, n1cnsles, polio

HO\V many rimes should a pregnnnl \\'Oman oltcnd 
antenatol core during rhe course of pregnancy 
Give 2 dangers nssociated \Vith lack of complete 
antenatol cnrc nttcndoncc.Any 2 is correct except for the 
Inst option 
n)Poor fctol development 
b)Poor kno\vlcdge on safe prcgn1u1cy rips 
e)Poor mntemnl hcaltJ, 
d)Foeral origin of adult diseases
e)None 
Totul scores obtuincd: 
Code: 

96 

I 
0 

0 

I 
0 

0 

I 

0 

0 

I 

0 

0 

Any 2 points 
i s  correct( 1/2 
mark each) 
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SEC
T

IONC 

PRACTICE OF PREGNANT WOMEN ON NOTRITTON 1N TUE FIRST

TRIMESTER lN RELATION TO POAD.

42) Do you go for nn1enata1 e1trc in 1hc first three
months of pregnancy? 
l)Ycs I 
2)No 0 

43) Do you tnkc oranges rcaulluly in 1hc first three
mon1hs of pregnancy? 
l)Ycs
2)No 0 

4il) Do )'OU 1111..c: )pinoch regularly in lhc first lhrcc
1nonlhs of pregnancy? 
l}Ycs I 

2\No 0 

45) Do you tokc egg regularly in the first three
n1onths of prcgnnncy?
l)Ycs I 

2)No 0 

46) Do you coke liver n:gulorly In «he firsl 3 mo111hs
of pregnancy?

I l)Ycs
0 2)No

47) Please stale the food you
take regularly in the first lrimcstcr

(Zinc)Oyster, cmb, groundnul,
egg, ,vholegmin, soynbeo.ns, drybe311s
VitB J 2:Liver,Kldncy,milk.fish,
cheese, musclcmeat
Folale: Spinach,
orange, mushroom, oat.
Iron: fish, eggyolk, rnenl boncmnm>w.orgon

1nca1 
More thon 2 folotc dict""O 
More than 2 zinc conuii

_
niog d1c1-0 

More than 2 Vit O 12 d1cl-O

More thon 2 iron contoin1na d1c1-0

48) Total score obtained:

49) Code:

97 
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SECTION C

PRACTICE OF PREGNANT \VOr.1EN ON NUTRITION [N THE FIRSTTRIMESTER IN RELATION TO FOAD. 

42) 

43) 

44) 

4S) 

46) 

47) 

48) 

49) 

Do you go for an1cn11tal care in the fim threemonths of pregnancy? 
l)Ycs 
2)No 
Do you tokc oranges regularly in the first threemonths of pregnancy? 
l)Vcs 
2)No 
Du > 011 1ui..c )(lin11ch regularly in 1hc first threemonths of pregnancy? 
l)Yes 
2)No 
Do you take egg reguhuly In the first three
n1onths of pregnancy? 
l)Ycs 
2)No 
Do you take liver rcgulluly In the first 3 months 
of pregnancy? 
l)Yes 
2)No 
Please stoic the food you 
to.kc rcgulnrly in the first trimcs1cr 

(Zinc)Oystcr, cmb, groundnut, 
egg ,vholegmln, soynbcans. drybcans 
VitB 12:LI vcr,Kidney,milk,fish, 
cheese, musclcment 
Pointe: Spinnch, 
orange, n1ushroom, ont. 
Iron: fish, cggyolk, n1c:11 boncmnrrow,organ 
1111:nt 
More than 2 folntc dict'=O 
More thon 2 zinc containing dictc:0 
More than 2 Vit D 12 dict---0 
Mon: than 2 iron con111ininl! d1ct•O 
Total score obtained: 

Code: 

97 

I 

0 

I 

0 

I 
0 

I 

0 

I 

0 

• 

• 
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SECT
IONO 

FACTORS INFLUENClNG TOE N 
OF PREGNANT \VOP.1EN DlJRINGUTRFIRIST

TIONAL KNO\VLEDGE AND PRACTICE
TRL'l£STER 

Please lick where opproprlDre 

Ptlor•lng sickness 

Poverly 

Occupallon 

Lack or higher eduCAtlon 
Uoocccsslblllty to bcollla 
ccntcrs 
Uaa,varcneil or pregnancy 
early 

Food tnboos 

YORUOA DRAFT OF QUl�IONAIRRE FOR PREGNANT \VOt.tEN 

Oro lsuu(u 

Mo je omo lie ilve unlfasili lbadan, mo sl n � hvadi lori imo n1i isc.sl o,,on oloyun ,va nipa 

1111run ojo ilvanju olojo pipe Ii nl ri a won crojo. ounje kiln Jc ninu osu mclo. akoko ninu oyun 

nro. 
Eri t i  o doju fihon pc opolopo owon aarun olojo pipe ni ib:lscpo pclu oije ounje 4511roloore 

ninu oyun eleyi Ii o se dcna bi opolopo obirin ha ni imo Ii o 10 nlpa ounjc Ii o sc koko ninu 

oyun papn julo ninu osu mctn nkoko, Ii o si njc won. 

Mo nilo irnnlo,vo yin nlpn fi fi idnhun ti o ye sl nwon ibccre ti o re bi yin yii, mo si fi n doyin 

loju wipe ohunkohun ti e bo ko tobi o.mi idanimo yin ko ni tu sito. Esc pupo 

Nje o ,vu yin lo.Ii kopo?'---

A.PA KJN[

Nombo lbecrc ldnhun Aovo koodu 

I Omo Odun mclo ni yin 
boyii? 

., Njc: c: ,vu nilc: ol.o boyii? I) Occni I 
-

2)Bceko 2 

I 
()Omo ile iwc 3 lse ,vo ni e n  sc? 2 
2)0nlscosu 
J)Onise owo 4 
4\0Juwase 
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SECTION D 
FACTORS INFLUENCING TfiE 
OF PREGNANT WOP.t:EN DURl:GUTFl�!!ONAL KNO\VLEDGE AND PRACTICE

�= I TRThlESTER 
Please lick ,vherc opproprio1c 

ftforelng sickness

foverty 

Occupation 

Lack of higher educ11tlon 
Unaccesslblllty to henlth 

centcrs 

Una,v11reness of pregnancy 

early 

Food taboos 

VORUDA DllAP'f 011 QUESTIONAIRRE FOR PREGNANT \VO�IRN 

Oro ls11ui11 

�to Je omo lle hve unlfaslli lballan, mo si n se iwodi lori imo oli iscsi o,von oloyun wo nipo

urun ojo hvonju olojo pipe Ii oi ri awon crojo ouajc konjc ninu osu mcto okoko ninu oyun

nra. 

Eri 1i o daju lihon pc opolopo a,von 00tun olojo pipe ni ib3.SCpo pclu oijc ounjc asnroloorc

ninu oyun eleyi ti o se dcno bi  opolopo obirin lxl ni in1011 o 10 nip., ounje ii o sc  koko ninu

oyun p:ipo julo nlnu osu meta akoko, ti o si n jc won.

Mo nilo lmnlo,vo yin nipo Ii fi idahun ti o ye si o,von ibecrc ti o fc bi yin yii, mo si fi n doyin

loju ,vipe ohunkohun ti c bn ko tnbi omi idanimo yin ko ni tu si111. Esc pupo

Nje o ,vu yin Ioli kopo?·----

Nombn lbecrc lda.hun Aovo koodu APA KINI 

l Omo Odun n1clo ni yin

bnyii?

') Nje e ,vn nil.: ol.o boyii? I) Occ:ni
I 

-

2)Bccko
2 

I 

t)Omo ile iwc
3 lse wo ni c n se? 

2)0nisc osu
J)OniseOWO

4 

4\0luwasc
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4 Elesin wo ni yin? l)Onlgbagbo I 
l)Musulumi 2 
31A,von omiran

s 0 Lo  omo mclo 11 c bi? 3 

6 Oyun clckclo ni cyi? 

7 Nje c maa nlo fun l)Bccni
ldnnilcko Konknn ni 1 

i!!boku!!bo Ii c bn lovun? 2)8ccko 2 
8 Nibo ni c Ii mo ngb.1 l)llc hvoson I idonlleko nigbakugba 1i e 2)11c ljosln 2 

bo loy11n? J)lle asbcbi 3 
4)Abc ilc 4 

9 Kini ipclc eko yin Ii o go l)unifasill
julo? 2)11 cko gin1ma 2 

3)11c cko 3 

al11kobcrc 4 
4)Nko k11\\-e

10) Kini ipclc oyun Ii c w11
bavii?

APA KEJl: [l\10 A\VON OLOYUN NlPA PATAKJ OUNJEATI OYUN N1 OSU 

MET1\ AKOKO. 

11) 

12) 

13) 

14) 

lpclc melo ni  igbn iloyun pin si? 
l)Oluul
2)Mcjl
J)Mcta
4)l'-1cln si okc
Ninu u,vo11 i(lClc O)'Ull yii,c,,o nl oscclcgejulo?
l)Alakoko
2)Elckcjl
3)Elckcto
4)Elckcto si  oke
Kini o ye yin nipa bi omo inu se ndllgbll ninu osu

meta okoko? 
1) lgba y i  se clcgc Ii 11,von eya Pa1aki ora nfidl mule

l)Oro ti o yolo si idahun okoko
. .. · se koko l111i lo foruko

E,vo ninu a,von 1pele y11 n1 o 
silc fun oyc,vo ninu oyun? 
l)Alnkoko
2)Elckcji
3)Elckcta
4)Elcketa si okc
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IS) 

16) 

17) 

18) 

19) 

Ewo ninu ,von ni o sc koko lnti be .. . . . • re su n1 JC ounJe 1i 0n, croJII ogun odeno arun aluyln ninu br 
n)Aluknl,.o

I osan,ugu,olu?

b)Elckcji

c)ElckcLD

d)Elckcu1 sl okc

E,vo ninu o,von ipcle .. 

YII nii  o sc  koko Ioli berc sil nl
jc ounjc 11 o ni crojo ogun eje ninu bii cdo bog 

. 7 
, o,1nu 

ey,n 

o)Alokoko

b)Elckcji
c)ElckcUl
d)ElckclO s i  okc

E,vo ninu ,von ni o se koko lot! berc sii ni jc ounjc Ii o 
ni crojo ogun idogbc omodc ninu bii 
soyo,oloklln, worn? 

n)Alokoko

b)Elckcji
c)Glckclo
d)Elckcto si okc
e,,o ninu ,von ni o sc koko Intl bcrc sil nljcounjc II o

n1 crojo litnmin O 12 nlnu blii cyin,mlliki,cjo?

o)Alokoko
b)Blckcji

c)Blckctn
d)Elckcto si okc
E dnruko 111cji lorn hvulo ogun ofcfc ti c n10.
I )Fun sisun cje pupa oti cjc odcno oorun
2)fun idngbosoke opolopo cyo nm
3)Fun ibisi ninu eyn nm
4)1..nti dcno oorun nluyin

20) Nje n le rl crojo ogun odcno orun oluyin ninu 11won

21) 

22) 

cfo olo,vo e,ve dudu blii ugu?

l)Becni
2)Becko

Njc o le ri erojo ogun odcno orun oluyin ninu o.son?

l)Dccni
2)0ceko . . b""

. J run ulu)'IO nmu 11 

Njt jijc: ounj.: ti o 111 ogun ° cnll O • • 1 1 d G11run cJC nru n nu
oson,ugu n i  osu mcto okoko e eno 

omo ni ojo i\vaju? 

l)Bceni
2)Beeko

100 

2 
0 

0 

0 

2 
0 

0 

2 
0 

0 

0 

2 
0 
0 
0 

2 

0 

2 

0 

2 
0 
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23) Nje nije ounje Ii o ni ogun ade1U1 arun nlu I I .., Y n n nu bnosan,ugu n, osu mctn nkoko le fi . · · • 0 110 ruga ninu omo nlOJO IWOJU 
I )Been! 

2)Beeko

24) 
. 10 I 

Nje jijc ounjc Ii o ni eroja ogun ndcna arun oluy· b"ioson,ugu n1nu osu meta akoko ninu oyu I d • . . n c cna

25) 

26) 

27) 

28) 

29) 

30) 

narun 1snnraJu n1nu omo? 
I )Occni 

2)0ecko

E tloruko hvulo ogun ahl\\OpUJlD mcjl 1i c mo 
Manki kookon fun ayo kookan 
a)run ipesc cje ninu oro
b)oluranlo,vo nipa ,vhvo ounjc arunllokun,
nmunidogbo oli oro pale
c)On sisc ipcsc omi loago ora
Njc oijc ounjc Ii o ni croja ogun cjc ninu bii cdo.inu
cyin,bogo obbl ni osu mclll nkoko le r11 urun cjc riru
ninu omo n i  ojo hvaju? l)Occni
2)Bccko

Njc aijc ou1\Jc Ii o ni crojn ogun cjc ninu oyun ni osu 
1ne111 nkoko le: ra oon1n ito suga ni ojo iwaju run 01110? 
I )lic:c:ni 
2)Bceko

Njc nije ounjc Ii o ni crojn ogun cjc ninu oyun nl osu 
. . . . � 

meta akoko le ro oon1n 1snnn1JU nmu omo n1 OJO

hvnju? 
l)Becni
2)Bceko
E dlll"Uko iru ounje mejl Ii a Ii le ri crojn ogun 
DIII\VOpupo. 
Edo,cja,bogo,ugu,kidirin, 
E daruko hvulo ogun idagbc omodc mcji ninu oyun

(manki kooknn ) 
Ii d"d 

Fun Jijina cgbo ni kiokia, fun idagbosoke. un , ena

aarun, run riran apaadun all amuscya ago� low�
. . . fi ounje run nran ounJC

ninu 1sc ,von Fun s1s1 enu un , 
' • · dogbo lowo loll 

ofunilokun,odcno orun,om,oll amuni 

SISC 

31) 
• •1 • 1· le ri ogun tdogbc

E tl11ruko orisi ou1uc n1eJ II O 1 

omode 

01 

• 

2 
0 

2 
0 

• 

2 
0 

2 

0 

2 
0 
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32) 

33) 

34) 

JS) 

36) 

Moaki kookon fun oayo kiln
AlakAn,cron,cpa,soya,c,va
E doruko lwulo vhomln 012 mcji ti c moAny 2 poinlS is corrcc1(l mark each)
o)fun cjc sisun
b)Fun opolo1i o Ji pcpc oil lron1i II o ye koro
c)fun omulo ofnrolookun,proicin oli fol
d)On ran cyo oro 10,vo popojulo orisun cjc ninu isc
\\/On 

E dnruko orisl ounjc mcji Ii a Ii le ri vitAmin B 12 
; \V nro,m iliki ,cron,cdo,kidlrin,cyin,cjo 

Kini orlsl oarun olojo pipe 1i alri ounjc clccrojo odcnn 
nrun oluyin jc ninu osu meta akoko oyun le fo ninu 

. . . . omo 01 OJO I\YfUU

I) Ejc riru,ltosuga, isanroju
2)  Aun1n ponju ponlo,iba,ron1olccgun
J)A11n111iguo111J,1u111olopa.run10IQC,i\logunlc
Kini orisi onrun olojo pipe tl olrl ounje clecrojo ofefc
je nlnu osu meta okoko oyun le: fa nlnu omo ni ojo
• • 

I\V8JU 

I) Ejc rin1,ilosugo, lsnnraju
2) Aorun ponju ponlo,ib;i.romolccgun
3) Anruigbo11n,ron1olap3,romolcsc,idagunlc
Kini orisi oorun olojo pipe Ii alri ounjc elccroja ogun
olo,vopup11 je nlnu osu mcln akoko o)'lln le: fn ninu
omo nl ojo hvoju I )Eje riru,itosuga, isnnraju
2)Aorun ponju ponto,iba,romolec:gun
J)Anrunigbono,romolop:1,romolesc.idngunle

37) Kini orisi oorun olojo pipe Ii niri ounjc clccroja ogun
idngbc omodc jc ninu osu meta akoko oyun le fa fun
omo ni ojo hvoju
l)Eje riru,itosusn, isnnroju

2)Anrun ponjponto,ibo,romolc:cgun
3)non1nigbonn,romolnp:1,ron1olcsc,idogunle

. 
38) lgl>a n1c::lo ni o to fun nloboyun lnti lo fw1 D)CWO ninu

oyun? 
39) E dnruko c,vu meji Ii o ro mo nilo fun ayewo n1nu

oyun 
Any 2 is correct except for the Inst option

a)Aiscdccde omo nlnu oyun ... . 
11 

·
u1o 

b)Ainimo Ii oyc koro lori ounJUC ninu oyun p paJ 

osu meta okoko 

102 

2 
0 

0 

2 
0 

0 

2 

0 

0 

2 
0 

0 
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c)Aileru iyo oti 01no
c)kosi 

40) Totol Scores obtained:
41) Code:

APA KETA: ISEESl A \VON OLOYlJN LORJ OUNJE N1 OSU 1\-rETA AKOKO
NINUOYUN 

4 2) Njc c mo nlo fun aye,vo ni osu me111 akoko ti c bttloyun? 
l)Beeni 

I 2)Becko 
0 

43) Nje e mn nmu osnn lorekoore ninu osu mcto
t\koko ti c bo loyun? 
l)Bccni I 
2)Beeko 0 

44) Njc c 1110 njc cfo ugu dcedc ninu osu n1cto okoko 
ti c bo loyun? 

I l)Bceni 

0 2)Dc:cko 
45) Nje e n1u nje eyin c.le.:dc ni osn 111c:1u 111..oko 1i e ba

loyun
I I )Bc:cni
0 2)Bccko

46) Njc e ma nje ounje clc
.
roja ogun cjc/i1lowopup3

ninu osu mcto okoko II e ba loyun?
I I )Bccni
0 2)Bceko

47) E fnlo si idi ounjc tl e m11 n jc deedc ninu osu n1c111
okoko ninu oyun
(Zinc)alokan,cpa,
Eyin jcro,bobo,soyo,c,v?,

. VitB 12:Edo,Kidirin,mlhki,cJo, ,vt11U,crnn
Folate:Ugu,oson,olu,ont

lron:,inu cyin,cdo,bogo,inu cran
2 fol11tc dici-2 
2 zinc cont.nining dict=2 
2 Vil D12 dicr-2 

2 iron contnininn dict-'2 
48) 

Scores 
obtain 
cd 
49) •

• 

Code 

103 

•

• 
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APA KERIN

Awon koko tl o nfa ldcna latl nl Imo atl lucsl II o ye kooro nlpa a"'on anrun ojo hvaju IIalje oun II o 11cy1: nl osu mcla akoko nrii run awoa omo ni ojo lwaju.Eal 1nf1anl lall mu ju aayo kan lo .

• 

Ec\YOOURJC 

Aisan o,vuro/olosu meta 
akoko 
lsc 
Aika,ve pupo 
Alnimo oyun lokoko 
0\YO 

Jijinn Uc hvosnn sl ibugbc. 

ESEUN PUPO 

104 

•
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APPENDIX V

I am Ojo Oyeronkc Olanrewaju O st 
promolion 11nd Educalion, collcg� o�c��

duale • 5tud�nt or 1he Dcpa11mcnt or Health

research study on knowledge and 1 
· ,nc un,vcrs,ty of lb:idan. I nm conduc.ting a 

foc1ol ori .. in of udull di 
p�ct cc of pregnant ,vomcn In n:lation to the pn:vcn1ion or

o sca�s ,n some primnn1 I ltl 
L.O,Osogbo,Osun SIDie

-, ,co 1 care ccnlcrs '" Olorundo

TIiie of the research: kno,vledgc and practice of · · 
• f Ii 

. . pregnant women 1 n  relot,on to the
prevention o octol on111n of  oduh diSCllSCs In some ri h Ith 
L O O bo O 

P mory ell c41'C ccn1crs In Oloruntlo
. , sog , sun SIDie 

Names nnd Affiliolions of rcsc11rchtr: This study is been contlucted by Ojo Oycronke
Olonrewnju of  the dcprutment or health promotion nnd Educ111ion College of Medicine,
Fnculty of  Public Hcnllh, University of lbndan Oyo State, Nigeria

Pur(loSe oC Research: The purpose of this study is to invcstigole kno,vlcdse and practice of 
pregnant ,vomen in relation to the prevcn1ion of foetal orisin of adult diseDScs in some
primary henlth core ccnlers in Olorunda L.G, Osogbo, Osun slllle

Procedure of the research: I ,viii be recruiting 422 p:1J1icip.1ntS into the study and I invite
you 10 take port in this rcscorch project. I r you accept, you will be asked 10 portieipatc in the
filling of the questionnaire ,vhich ,viii be given 10 you. No ont else other than the resClln:her
or n:scnrch n:.sistunt ,viii be present. 1 he infonnation thnl ,viii be given is con1idcn:d
oonfidcntial nnd only Ojo Oyeronke 0. o.nd her colleagues ,viii hove access to the information
during the rc5cnrch.

Expccled duration of research ond pt1r1lclponl io,•olvc,ncol: The dunuion of the datn
collection for this research, ,vhich you ore being rcqucstcd to p3rticip:11c in is l\vo weeks lllld
each respondent ,viii spend about I 5 n1inutes to 20 minutcJ in filling the questionnaire.

Risk and Discomforts: There ore no physical risks o.ssociatcd with particip;it ion in this study.

Ho,vcver, if you feel uncomfortable ,vith some of 1he questions beins asked, you moy decide

not to nns,ver such questions.

Cost to the portlclpatlon: Your particip:uion in the research ,viii not cost you 1111ything.

Confidentiality . tl · � • II d · . . c urcd b using o senaJ number on ,e 1n,ormo11on co cctc ,
Pnvocy or  poJ11c1pnnlS ,vas ns 

he; knew the idcntllication, ond this informntion was t..ep1
rather thon a nomc. Only the rcseorc 
seen:!. The doto ,vos not disclosed to anyone
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Tnanslatlon 

The informed consent form, qucstion1U1irc 1111d focus group discussion guide ,vo.s translored 10
Yoruba longungc, this wn.s achieved by colleague \\•ho specialise in spell.king nnd ,vriring
Yoruba lnnguogc. 

Ucncnccnrc: The results of the rcscorch would be mode ovolloble 10 rhe study paniciponts 

untl uscrul for rro11rnn1s like coun)Cllin11. health talk that ,viii help 10 hnprovc 1hc kno,vlcdgc 

of pregnant \\'Omen on prc-cclompsio and its pn:ven1ive slrntegics. 

Noo-M1lcficcncc 

This research ,vos rclotivcly risk free. 

Volunlarinc.u 
roniciporion in the study ,v� con1plc1cly voluntory, nod bnscd on inrormcd consent obtoincd 
rrom the respondent. Participants ,vcre mndc 10 understand 1h01 rhcy can ,vithdm,v from this 
study ot ony time. 

Permission 
Pennission ,vns oblllined from each PHC Monngemenr Board, berorc the research ,vns

conducted. 111c findings of this ,viii be mode available 10 rhe Osun stote Ministry or Health 
Md other policy mnkers for plnnnlng purpose. 

Ethlcol consldcrntlon 
Approvt1I ror the study ,vos obrnincd from Oyo stale Ethics Rcvie,v Committee 01 the stnte 
l'.1inbtry of I l\!uhh. Should you hove: ony question obout your porticipotion in this research, 
you mny contoct the principal investigator: 
Ojo Oycronke Olonre,voju 

Address: Deportment of health promotion ond Educorion, f'oculty orr>ublic hcnlth.University 
college llospital, lbadon. 
Tclrpbonc: 08032416867.

E-mnit:ronkicojo@yohoo.co.uk
Or the supervisor of this Research;
Dr 0.E Oye,vole
Address: Deportment or Health promotion nnd Education, Poeulty or public Health,

University College hospital, lbadnn. 
TclcplJone: 08023259403

•
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Tninslallon 

The infonncd consent fonn, questionnaire nod focus group discussion guide ,vos trnnshucd 10

Yoruba language, this ,vos achieved by collcaguc ,vho specialise in speaking nod ,vriting
Yorubll language. 

ncncnccncc: The results of the l'C$carch ,vould be n,ode ovolloble to the study pllnicipants 

ond useful for prOW'Un1s like coun!lelllng. heahh rulk that ,viii help 10 improve the kno,,1tedge 
of pregnant ,vomen on prc-cclompsio and its preventive strategies. 

Noa-Malcncence 

This rcseorch ,vos relatively risk free. 

Volunforlncs., 

PIU1icipation in the study ,vos completely volunuiry, and hosed on informed conscnl obtnincd 
from the respondent. Ponicipnnts ,verc mode to understood that they con ,vithdra,v from this 
study 01 any time. 

Pcnnlsslon 
Pcnnlssion ,vas obtnincd from each PHC Mnnogcmcnt Bonn!, before the research was 
conducted. 111c findings of this \\•ill be mode nvolloble to the Osun stntc Ministry of Hcnlth 
Md other policy makers for plnnning pull)Osc. 

Ethical consldcr11tlon 
Approval for the study ,vns obtained from Oyo slate Ethics Revie\v Comminee 01 rhe state 
�Hnbtry of I h:ahh. Should you have: any question nbou1 your participation in I.his research, 
you moy contact lhc principal investigator; 
Ojo Oycronke Olruuc,voju 

Addrcs,: Ocportmcnl of hcnhJ1 promotion and Educorlon, Focuhy of Public hcnhh.Univcrsity 
college Hospital, lbadan. 
Ttlcphonc: 08032416867. 
E-mall:ronkicojo@ynhoo.co.uk
Or tJ1c supervisor or thl.s Research;
Dr 0.E Oye\vole
Addrcs,: Department or Health promorion ond Educntion, Faculty or public Hcnlth,

University College hospital, lbadon. 
Telephone: 08023259403 

•

• 
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APPENDIX VJ 

Statement of person Obtaining lnforn,cd consent: 

I hove fully exploined this research 10 _____________ ond hove given 

sufficient informo1ion, including oboul risks and bencfilS, 10 make an informed decision. 

DATE: __________ SIGNATURE:. _______ _ 

NAME: _______________ _ 

Stntcmcnt of person given consent 

No,v that the study hos been ,vcll explained to me ond fully undcrstond the consent of the 

study process, I hereby agree to be port of the study. 

DATE:_____ SIGNATURE:. _____ _
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APPENDIX Vil 

Lbt or n·unls In Olorunlln l..G, Osun Slate 

Nan,csor \Vartls Names or PIIC In cac:h Average nun1bers o( pregnant n1omcn 

that visit on 11 ,nonthly b11J1b ward 

• Akogun Akogun Maternity centre ISO 

• Oke Onitco Okc Onhc3 maternity 100 
centre 

• Oto Efun

• Ilic

• Ob.i ile

• OboOkc

• Atc\C\VO

• Sabo

• Kolnwole

• Obn llc

• Ungbolu

Totol 11 

Oto Efun Maternity centre 100 

Ilic primary health centre 80 

Oba Uc maternity centre in 100 

Oba lie 
Obo Okc maternity centre 70 

Alclcwo maternity centre 130 

Sobo dispensary 140 

Eniknn o yun dispensary 100 

Obn dispensary 80 

Da&bolu Dispcn!>llry 100 

Total I I Toltll 1070

•• • l:ight \vortls nod eight PHC centcrs were selected for the study
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