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ABSTRACT

Foetal Origin of Adult Discases (FOAD) are chronic discases which occur later in future due
o deficiencies of micronutrients bike folate. ferrous, zine and vitamin Biz during the first
triinester of pregnancy. There is increasing incidence of chronic discases not linked to
hereditary or other environmental {actors, but (raccable to deficiency of nutrients in utero.
Previous studies hase shown that many pregnant women had little or no kKnowledge of the
concept of FOAD in relation to essential nutritions in the first trimesier. Hence, this study

was designed o dctcrmine pregnant women's knowledge and practice on the prevention of
FOAD in Olorunde L.ocal Government Arca, Osogbo.

A descriptive, crosssectional design was adopted using a two-stage random sampling
technique to select Wards, Primary Health Centres, and 422 consenling respondents. A semi-
structured intcrviewer-administered questionnaire was used 1o elicit information on socio-
demogiaphic characicristics,knowlcdge and prevention of FOAD. Knowledge of FOAD was
measured on a 29-point scale; scores of <10, 210-20, and >25 were categorised as poor, fair,
ond good, respectively. Practice was measuted on a F4-point scalc: scores of <7 and >7 werce
calegorised as poor and good, respectively, Three Focus Group Discussion sessions (FGDs)
compnising of 10 tespondents cach were conducted. Qunntitalive data were analysed using

descriptive statistics, Chi-square test and logistic regression models at p=0.05 while
qualitative daia werc analysed thematically.

Age of respondents was 10.916.8 years and 32.0% had no formal cducation. Respondents®
knowledge score was It.4 434, Those with poor, fair and good knowledge were
48.3%,44.1% ond 7.6%, respeclively. About lifly six percent wrongly reported that third
trimester i the most sensitive-of ofl triinesters. Seventy one percent ieported that deficiency
of folate could only cause jaundice. malaria and ricket in children while 69.7 %, 71.6 % and
74.6 % rcporied that intake of folatc containing dicts in the [irst trimester cannot prevent
hypertension, diabetes and obesily, respectively. Seventy percent said the deficiency of
ferrous could rather fead to joundice, malaria and ricket while only about 25.0% percentage
rightly 1epoited thot its deliciency could cause chronic discases. Practicc score on the
prevention of FOAD was 6.241.8 with 77.0% having poor practice. Antenatal clinic

attendance was related with the knowledge of FOAD. Respondents who atiended all antenatal

]
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visits were more likely 10 have good knowledge of FOAD (81.0%) than those who did not
attend (17.8%) (OR=3.7: C1=3.4.7.5). Knowlcdge was signilicantly related with practice on
the prevention of FOAD. A higher pioportion of respondents with poor practice (48.3%)
were less likely to have good knowledge (OR=0.4: C1=0.3.0.6). Mojority ol the focus group
discussion parlicipanis also opined that the chronic discases are never of foctal origin but
rather hereditary. However, exccipts from the discussions showed that the participants had
poor knowledge and practice in relation Lo the prevention of FOAD.

Majority of the respondents had poor knowledge and practice of preveation of FOAD

Therefore, strotegies like hcalth cducation and use ol information ecducation and

communication media (radio, posters) should be promoted 1o improve the knowledge and
praclice.

Kcywords:  Micronutrients deficiency, Pregnant women, Foelal Origin of Adult discases,
Primory health Centres.
\Word count: 493
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CHAPTER ONE

INTRODUCTION

1.1 Backpround of the Study

As a Chinese ancient philosopher’s saying goes, **it is formidably difficult, if not impossible,
to recover any birth deficits in posinatal life'* (Hales and Barker,1991). 1t appears thal
humans have recognized the importance of intrauterine lifc cnvironments for health in later
lifc since antiquity. Yet it is only umil the last two decades that the causal rclationships
between early life experience and later risk of discase have come into light. Too small birth
size (due to poor foetal growth and/or pretcrm delivery) has been consistently associated with
subsiantiatly clevated risks of ccrtain chronic disorders such as the mctabolic syndrome

(distipidemia, insulin resistance, hypertension),type 2 diabetes and cardiovascuhir disease.
(Hales, Basker, Clark.Cox. Fall 1991; Singhal, Cole, Fewtreli and Lucas, 2004).

Similar to other factors like lifestyle, genctics, cic. nutrition during pregnancy also plays a
key 10le in the well-being of the mother and the newbom infant and funther influences health
duing childhood and aduhthood. Thus in the course of pregnancy, the quantity and quality of
nourishment is of paiticular importance. Evidence suggests that inadequate nutrition during
pregnancy, leads to spontancous aborlion, impaired foetal giowth, learning impakment and

behaviorsl problems of the ofTspring as well as poor weight gain in pregnancy (Harding,
2001).

The foetal origins hypothesis, developed by David Barker and collecagues, proposes that when
nutritional in1ake of a foetus is limited, the body's physiology and metabolism are changed
fundamentally, and some-of the consequences of these changes would become visible much
later in life. The hypothesis of in utcro “programming’™ posits that under-nutrition in utero
leads to adaptive changes in growth and development that inay be beneflicial in the short-run,

but produces susceptibility to coronary heant discase and the related disoiders hypentension,
stroke, and diabetes later in life.

Proffesor. David Barker described in his work the “thrifty phenotype™ as a tenin used 10
cxplain d the hypothesis that insulin resistance and type 2 diabetes originate ftom under-

nulrition in the womb. The hypothesis proposes that an undemourished baby' becomes thrilty.
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1t maintains high levels of sugar in the bloodstream that benefits the brain, but less sugar is

stored in muscles. Muscle growth may be **iraded ofT™* 1o protect the brain. Once adopted, this

thrifty behaviour becomes permanent and, combined wiith adiposity in later life, leads to type
2 diabetes.

During the first 2 months of pregnancy, the embryo and placenta undergo processes of rapid
cell diflerentiation ond division and orc patticularly sensitive lo excesses and differcnees in
micro nutricnts (Godfrey and Barker, 2000). They observed that inadequatc levels of
molemol nutrients during this crucial period may lead 1o reprogramming within the foewul
tissues that exposes the infants 1o chronic iilncss or malformation in adulthood. Thetefore an

appropsiate coting pattern is cssentinl throughout picgnancy o ensure o healthy pregnancy
and baby (Pickel, Pinheiro and Senbrn, 2005).

Higgins (2003), identified dictaty foctors, overall diet quality and food habits as independent
variables in determining pregnancy outcome and motemol weight gain, Assessment of dictary
intake during pregnoncy is itnportant because it is well established that both nutrient
deficiencies and excesses can have adversc eflects on pregnancy outcome. (\Worthington-
Robeits et al. 1996).The type of foed taken by women during pregnancy influences the health
of pregnant women and foetal development. [t has impacts on the development of the

placental and matemal state of health or wellbeing (Cormichael and Abrams 1997: Siega-Riz,
Adair and lHobel 1996; Smith, 2004).

Physical disoiders have not_only been linked with poor nutrition bcfore and during
pregnancy, but neurological discrders and hondicaps ore a risk that is run by mothers, who
arc matnourished, a condition which can also lead to the child bcecoming more susceptible to
latcr degencrative discase, Lack of dictary knowledge and the knowledge about consequences
of malnutrition among futurc mothers may result in a lot of dictary indiscretions (Lingen.
2006). Accoidingly, matemal dictary habits, poor dictaty pottern ond poor nulsilional status
of women before ond during pregnancy are onc of the major causes of malnutrition which is

usually also responsible for chronic illnesses in adulthood (Andeison, 2008).

Periconceptual folate status is important since necutal tube closure occurs carly in gestation,
and severe deliciency is associated with neurol tube defects. Sustained folatc intoke is necded
in order for cell replication 10 be normal, since there is no long-term store of folatc, James

(1997) postulated that seasonal cycles of folate intakes may be rclevant to cyclical changes in

2
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bitth wcight as observed in tropical countiies. and thal lower fofate intokes in lower
socioeconomic groups may be related (o lower birth weight (James. 1997), Low [Olate is
associated with low birth weight, (LB\W); it is also associated with high serum
homocysteinemia. which is associated with CVD risk (Vollset et al.. 2000).

The incidence of dictary inadequacies as a result of dietary habits and pattcms in pregnancy
is higher during pregnancy than at any oticr stage of the life cycle (Rao et al., 2001). In light

of this. a satisiactoiy nutritional stalus os a result of optimal focd intake. before and during
pregnancy is important for a successfitl pregnancy.

1.2  Statemeot of the psollem

In 1965, a World Health Organization (WHQO) Expert commitlee on nulrilion in pregnancy
ond Lactation observed that next © young children, prepnant ond lactating women arc
nutritionally the mos! vulnerable group especially in the developing regions of the world.
Regictiably the situation deeply offects developing nation like Nigeria, majority of women
are in constani state of nutritional stress (WHO,1965). This in fact has been accountable for

premature death, chronic protcin-enctgy malnutrition, iron deficiency anaemia and a host of

olher deficiencies. Houschold or pregnant women's nutritional status depends on

socioeconomie and socio-cultural factors such as income, literacy or traditionzl belie(s
(WHO,1965).

The incidence of dietary inadequacies as o rcsuh of dietary habits and pattcms in pregnancy
is higlter during pregnancy than at any other stage of the life cycle (Rao etal., 2001).

The burden of chronic diseases. is ropidly increasing worldwide, It has been calculated that, in
2001, chronic diseases contributed approximalcly 46% of the global burden of disease (\WHO
Report. 2002). About halfof these deaths are oltributable 10 cardiovascular diseases; obesity
and diabeles arc also showing woirying trends, not only because they already affect a large
proportion of the population, but also because they have staried to appear corlier in life.
Based on current estimales, the pioporiion of lhe burden of chronic discases is expecied (o
increase to 57% by the year 2020, a1 enormous healthcare and other costs for socicties and
govermments (Muitay, Lopez,1996, Epping et al 2001)). Already, 79% of deaths attributable

to chronic; non communicable, discases arc occumng in developing countries, predominantly
in middie-aged men (WHO 2002).

3
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According to the Foetal Origin of Adult Diseeses (FOAD) hypothcsis, increasing child and
adult obesity in conbination with persistently poor foctal growth creates a high risk for adult
CVD and diabeles more so because of undergoing rapid economic development and
modernization (Reddy. 2002). Also, according to Dunger. Ong, Huxtablc, ef al. (1998). dcath
rales in babies in the §900s showed thet the usual cause of certified death was low birth
weight usually as a result of matcrnal under nutrition, and both men ond women who were
small at birth were o1 increased risk of coronmy ascty disease and stroke.

King (1990), has predicted that the prevalence of type 2 diabeles will rise by 30% worldwide,
from 4.0% to 5.1% by 2025, and thni the proportional rise will be greatcst in developing
countries. Accordingly, matemal dJictary habits, poor dietory pattemn and poor nutritional
siatus of women before and during pregnancy is one of the mojor causes of malnutrition viz

low birth weight which is usually responsible for chronic illnesses in adulthood (Anderson,
2008),

In a similar study in Nigeria, Ojofeitimi, Ogunjuyibo, Saausi, Orji ¢t al. (2008) rcported that
more than 60% of their sample did not meet the requirement for energy due to lack of
nutritional knowledge. Mean energy intake for this study gioup was 2 146.6Kcaf compated lo
the RNI[ of 2400kcal.This finding is in line with Huybregs, Roberfriod, Kolsicren and
Vancamp (2009) in Burkina Faso where mean encrgy and nutrient intakes were found 1o be
insuflicient compared with the recommended daily allowanccs, especially for pregnant
women, and as a result of food aversion due to inndequate nutritional knowledge. the mean
intake of folate was alatmingly low, similar to studies in Sweden by Andersen, Compbell and

Shepherd (2008). The tower intake of folate in the study was probably due to low intake of
vegeiables.

Generally, low bitth weight infants account for large public health expenditures —studies
show thatmore than onc third ofthe total doller amount speat in the US on health care duning
the first year of life can be attinbuted to low birth weight. (Levitt et al, 1995).The lincar and
gaded trends in- CVYD mortality with birth weight suggest thot mojority of the world's
population experience sub-optimal foctal growth being highest in developing countries. A
high propoition of infanis and children in the developing counuy are still undemourished, but
with economic progress, childhood and adult obesily is an emerging problem, especially in
citics (Lucas, Fewtiell and Cole .1999).

q
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1t is however becoming clear that, while the number of people dying from hennt discase
continues o fall each year in countries such as the UK, the number of people suffering from
this disease is rising. in part thisis due 10 the age structure o f developed socictics. but it also
cmphasizes that wc are still far [rom undcrstanding the causses of heant discasc and until we
do, prevention will be difficull. (Www.heagtstats.ore retrieved fune 6, 2013). Begley, (2002)
found out there is a lack o fconsistent education on nutrition for pregnant women and there is

a necd todesign and implement nciw mote effcctive nutrition prograrsnmes.

1.3 Juslification of the study

Biological detemminism and fatalism easily springs 10 mind with thc notion that adult disease
originates in the (octal stage (Taylor, 2004), If inereased risk for adult diseasc is a direct
conscquence of irreversible structural and functional changes occuiring during gestation, it
has implications for public health initiatives in which this study is set to be part of.

Begley (2002), found out there is a lack of consistent education on nutrition for pregnant
women and there is o need 10 design and implement new and morc effective nutrition
programmes. Howcever, with this study, the level of knowledge posscssed by pregnant women
on the prevention of foctal origin of ndult discases will be known. The study provides
boseline data for further rcscarches and thus create rooms for researchers o initinte
intervention progammes towards correcling certoin misconceptions/beliel about some foods
especinlly in the first trimester and also crenmting nutritional nwareness for women of
reproduclive ages, because a woman knowing that her own diels and body cotnposition

before and during pregnancy.play a mojor role in programming the future health of her
children will encourage/motivate her to know what she can do lo oplimize the intmuterine
environment she provides for her babics.

Nonetheless, this study. buttressed all other previous report findings on foetal origin of adult
discases and thus feinforced the need for the inclusion of nutrittonal programmes in women
preventive health.

Most physicians and their patients understand that proper nutrition and supplements during
pregnancy is important, but many arc not aware of specific tecommendations and how
to achieve. lhese behaviouts. In many cases. healthcare providess simply tell women 1o cat a
healthy diet; take drugs and gain appropriate weight during pregnancy. However, 10 achieve

this, healihcare providers need to be knowledgeable to give women the 100ls and direction o

S
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do so properly (Vouse, Martz, Richard, & Gralich, 2006). Therefore, conducting this study ol
the Primory Health Core Centre provided an oppoitunity to know the kind of nutritionai

informotion /educetion reccived ond also to know cenain nutritional/suppiements taboos,
belief and resiciclions at the grass root level.

14

Definitlon of terms.

This phase deals with definition of tcrms relotcd 1o this study in an operational ond a
conceptual way;

Foetal Origin of Adult Discases: The “foetnl origins of Adult discases hypothesis",
proposes that non-communiceble discases including coronary heert diseasc, type 2
diobetes and hypeitension originate through the responses of o foctus 10 under

nutrition, thet pcrmonently chenge the structure and function of the body
(Batker, 1993).

Programntiog

This term has been used 10 describe the process whereby o stimulus or insult at o

“sensilive" or “criticol™ period of development has lasting clfccts on thie structure or
functionofthe body (Barkcr ,1998).

Thrifty Phenoty pe

A term thet was coined to describe the hypothesis that insulin resistance ond Lype 2
diobetes oiiginote from under-nutrition in the womb. The hypothesis proposes thet an
undemourished baby becomes thrifly. It mointains high levels of sugar in the
bloodstream that benefits the brain, but less sugor is stored tn muscles. Muscle growth

maoy be “traded oY to protect the bmin. Once adopted, this thrifly behaviour becomes
pcrmanent and,  combined Wwith adiposity in loter life,
diabetes(Barkcr, 1995).

fcads to type 2

Micronulricnts: iron, folate, zine ond vitamin B ;; These are essential elements thot

arc needed by the foetus especially in the first trimester for prowth and development
ond 10 prevent chronic discases like diobctes, obesity ond cardlovascular discases in
the child in future.

6
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1.5 Research qucestions

o) What is the knowledge of prcgnant women on  micronuirients essential in the first
trimester to prevent foetal origin of adult diseascs?

b) What ore the (actors that influence the nutritional knowledge of pregnent women towards
the prevention of foetal origin of adult diseascs?

c) What is the practice of pregnant women towards the consumption of the nutsients essential
in the prevention of foctal origin of adult diseases?

1.6  Objective of the study

To investigate the knowledge ond practice of pregnant women in relation to the nutrients

essentinl in the {irst trimesterin the prevention of foela! origin of adult discase.
1.7 Sihwcific vbhjectives

» To assess level of nutritional knowledge of pregnant women on the prevention of

foetal origin of adult disease.

To assess the preventive pructice of pregnant wonien on micronutsients essential
towards prevention of of foetnl origin of adult discases.

To determine the (actors that influence the nutritional knowledge of pregnant \women
on foetal origin of adult diseases.

1.8 Recsenrch hypotheses
The following Null Hypotheses was tested:

Hel: There is no significant dilTcrence belwecn the antenatal attendnnce of the pregnant
women and their nutritional knowledge ofthe prevention of foetal origin of adult diseases.
He2: There is no significant difference between the pregnant women's level of education
arxl their nutritionnl knoiwledge of the prevention of foetal origin of adult diseases.

blo3: ‘Ihere is no sighificant diflereice hetween parity of the pregnant women and their
nutritional knowledge of prevention of foctal origin of adult disease.

HaA: There is no signiticant difference betwecen the nutritionat knowledge of the pregnant

women and their practices relating to the prevention of foctnl origin of adult disease.

7
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CHAPTER TWO

2.0 LITERATURE REVIEW

1t is now widcly accepted that the risks of a number of chronic distases in adu!thood such as
insulin dependent diabetes mellitus, hyperiension and coronary heart disease may have their
origins before birth. Professor David Barker and colleagues in Southamplon have produced a
large proporiion of the data in this field over the last decade, although the relationship
between carly lile events and adult Jiscases had been rised many years carlicr (Backer 1998,

Forsdahl 1977). He also proposed that poor nutrition during foetal (and early postnatal) life
was a strong factor responsible for increased vulnerability to chronic disease. Measurcments

matde on babies at biith, including biith-weight, length, body propoitions and placental
weight, are strongly related to either later disease incidence (coronaty heait disease inostality,
noninsulin- dependent diabetes) or risk factors for those discases (hypeitension, glucose
intolemnce, hyperlipidemia) (Barker 1998,8arker 1994).

21 Origin of foetal origin of adult diseases

Historical overvicw

The relationship betwcen infant montality and subsequent ischacmic hcant discase in
survivors from the same gencration was lirst demonstrated in Norway (Forsdahl, §977).
Ne¢onatal montality was found to be more strongly associated with cardiovascular discases
than post-nconatal mortality, swhich pointed to the importance of prenatal life. The same type
of ccological correlation \vas repoited in 1986 by Barker & Osmond in England and Wales, It
was observed that Coronaiy Heart Disease (CHID) was most commmon in the poorest parts of
the UK (Martyn, 1994). Areas of the countiy that had high rates of infant mostality in the
past, now have high rotes of heart disease. [n contrast, those sith iow infant moitality now
have relatively lower rates of C1{D. 1 igh infant mortality occurs in places with high rates of
LBW, reduced infant growth, and poor nutrition and health of pregnant women. As LB\ and
reduced infant growth reflect adverse environmental influences during pregnancy or infancy,

W was hypothesized that these influences initiated patho-physiological mechanisms that
ultimatcly lead 1o CHD.

A major difTiculty has been the availability of dala on birth weight and other relcvant

obstetric and neonatal information in order 10 substantlate the hypothesls
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Barkcr however began by documenting CHD events in population groups where he could -
find well-kept records on births. This is how he studied the relationship of early events (birth
weight and status at birth, weight gain, feeding in infancy, elc.) and disease patiems in lacpe
cohorts of adults bom in the '20s and’30s in Henfordshire, Preston and Sheffield. Be
developed his “carly origins™ hypothesis based on these retrospectlive studies showing an
inverse association of binth weights and CHD mo:tality and morbidity rates. Epidemiological
datw from Usitain and other ports of Lurope, Austmlin, Asiu, the Caribbean and l.atin
Amctica, the USA, and even Afvica, have since comoborated and extended the initial
obsecrvations of increased risk of CI'1D, lype-2 diabetes, and other components of the insulin
resistance {ormetabolic) syndrome with decrcasing birth weiglits.

Consensus was rcached in an intemational nutrition coordinoting body repgarding the
existence of associations between foetal growth as evidenced by anthropomelric indicators
and adult discase, in particular high blood pressure, ischacmic heant discase, and 1ype-2
diabeles, although areas of unccrtainty were underlined (Grivetti ct al., 1998).

Many of the conditions which have been diversely linked to size or proportions at birth asa -
reflection of foetal giowth often cocxist os part of syndrome X or metabolic syndrome
(Recaven 1988), thai is, hypeniension, dyslipoprotcinemin, and other CVD risk markers such
as obesity, in addition ta insulin resistance or impaired glucose tolerance or type2 diabetes.
Darker et o] (1993) even coined the name “small baby syndrome” for syndrome X. Yet,
chronic disease risk markers associatcd with suboptimum foetal growth have been usually
considercd individually, particularly in earlier studics. This is the reason for scparately

reviewing cpidemiological - findings on CIlID, high blood pressure,
resistance/diabetes.

ond insulin

The foetal origin, hypothesis was developed by linking records of births in the early 20th
century with health in later life from the Hcnfordshire records ( Barker , 1989). The proposal
that events in childhood influenced adult disease was not new. However, the unique featuie
of the hypothesis proposed by Barker was the suggestion that intrauterine evenls influenced
adult disease, The notion that chronic adult diseases, such as coronary arely disease, might
be influcnced by events occurring in the foetus,due to undemutrition was proposed by
Barker and colleagues approximately 10 ycars ago. In carly studies investigating the origins
of heait diseasc, Darker ond colleagues linked the swandardized moritality satios for

cardiovascular discase for 16,000 individuals, bomn in llertfordshire ffom 1911-1930, 10 birth
data for these individuals (Rerker, 2001).
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The dota suggested that low weight, small head circumference and low ponderal index
(mnss!height’) al birth was associated with an increased risk for coronery heart disease in
adulthood (Osmond, Batker, 2000). Thesc findings were considered the (irst evidence that an
adverse intiauterine environment, as measured by individual enthropometric measurements al
birth, had longstanding cffects on the development of adult disease. Elevated biood pressure,
high serum cholesterol and diabetes mellitus are considered some of the major risk (octots for
coronary hean discase (Grundy, et al. 1999), nnd was therefore studied as possible mediotors
of the low birth weight-FOAD link. In 1989, the first repoit of an inverse retationship
between birth weight and blood pressure was published (Barker et al. 1989).

In a secondary analysis of the link between binth weight snd blood pressure, the authois
concluded that the elevated blood pressure conlinued (o increase throughout the lifetime
(Lawet al.1993). Around the same time, nn inverse relationship between binh weight and
scrum cholesterol was published (Barker et al.1993) Among men and women bar during the
Duich famine of 1944-45, lote gestotion exposure to (amine was associated wilh glucose
intolerance, insulin resistance, and a (smoll) increase in type 2 diabetes. Carly pestation
exposure was associated with higher LDL/HDL cholesterol concentrations end (in women)
higher BMI and waist circumference. Three recent studies suggested that the balence of
malernal protein and casbohydrale intakes during pregnancy is related to blood pressure in
the offspring (Baiker et al. 1993).

The concept of a foctal origin of edult discase have been extended well beyond coronary
heait disease and being a risk “faclor for coronary heart disease, and now includes
investigations of the development of the central ncrvous systetn, early origins of adult mentol

healih(Alati Lawlor , Mamun et al, 2007), ond cognitive function.( Jefleris, Power,
tlertzman ,2002).

2.2  The Conecepl of Foctal Orlgin of Adult Discase

Epidemiologic tesearch is the key to ldentifylng detenninents of disease. Over the last
cenluy, epidemiologic rescarch in westem socielies has steadily tumed its focus from
eommunicable 10 non-communicable disorders, such as coronary heart diseasc, non-insulin
dependent diabetes, asthma and chronic obstructive pulmonary disease, and a strengthened
interest in lifestyle and social factors as determinants {or disease (Backer 2001). According lo
Kricger, 1994, the shift has also incrensed the focus on more diswal factors, bolh socio-
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culturally (i.e. sociocconomic region) and temporally (i.e. events during earlier stages of life
¢.g nutrition).

The classical observations on the associalions betwcen early growth and later risk of discase
came from Drs. Barker and Hales group’s retrospective cohoit studies on feetsl growth (biith
weight as a surrogate) and infant growth (weight at 1 year) in relation to loter 1isk of impaired
glucose tolerance,the metabolic syndrome and cardiovascular risk in adulthoods

(Hales et al 1991, Barker et al ,1993 :1995).

Low birth weight (< 2500 g,) was associaled with subsiantially increased risks of impaired
glucose tolerance, the metabolic syndrome, and coronary hesit disease in later life.

Subsequent epidemiological studies in various populations have largely confirmed this
**loctal wiigins"* phenomenon.

2.2.1 The ' Thrifty Phenotype’® {ypothesis

Ors Derker and Hales proposed the ““thrifty phenotype’* (Hales, Barker 1992, Flolcs. Barker
2001). The hypothesis suggests that foetal malnutriion may induce physiological and/or
metabolic adaplations (o ensure nulrient supply to the most vitol organs (e.8., brain) at the
expenscs of other less vital oigans (e.g.. pancieas). Such odoptations during critical periods
may permanently reset (e.g.. reduced b-ccll mass) or programme the metabolic system, which
increases the foetus' chance of survival in poor nutritional environments. but results in
difficulty in coping with nutritional abundance in later life (**mismatch'’) with deleterious
long-term consequences. The hypothesis olso speculates thot malnutrition in infancy moy

contribute to reduced b-cell functional capacity impairment. The thrilty phenotype hypothesis
emphasizes the aetiologic role of poor foctol nutrition.

Foctal malnutrition (c.g. ‘protein restriction) manipulations in animal inodels have
demonstrated some**pjogramming’* changes in pancreatic islets, liver and muscle, and adult
onset of metabolic syndrome in olfspring. The thrilty phenolype seems L0 be the most widcly
accepled hypothesis to explain developmental origins of disease. The hypothesis implicitly
advocates promoting foetal and infent nutrition and growth (Bctram, |lanson 2001) It has
been suggested that a growing foetus feced with adverse conditions, responds with endocrine,

metabolic and vascular or other structural adagtatlons (Barker,1990, Godfrey and Darker
2000, Frankel et al 1996).
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Lhe conmnonest adversily for the foctus may be *malnutrition’. ‘The first priosity for a
developing foctus is survival, and during the ‘Ican’ periods this is achieved by reduced rate of
growth (intrautcrine growth retardation, IUGR). The time duting intrauterine life when this
occurs determines the systems affected. ‘The ‘foctal origins’ hypothesis suggests that these

adjusiments are ‘imprinted’. affecting the responsc of thc systein in future life
(‘proBamming’).

The increasing prevalence of the metabolic syndrome with the increasing bitth weights in
many developed countries raises fusther concem as (0 whether poor foetal nuttition itself is

an imporiant driver of adverse programming. Barker hypothesized that the associations
between small size a1 birth or during infancy and later CVD rcflect permanent elfects of
foctal under nutrition. The foclus is dependent on the nuttients from the mother and adapts (o
en inadequale nutrient supply in a number of ways: priotitization of brain growth at the
expense of other tissues such oas the abdominal viscem, reduced secretion o f/sensitivity (o the
foetal growth hormones insulin and IGF-l, and up<regulation of the hypothalamo-pitutary
adrenal (HPA) axis. The FOAD hypothesis proposes that although occurring in response (o o

transicnt phenomenon (foctal under-nutsition) these adaptations become permanent or

‘progiammed® because they' occur during critical periods of early development

(Barker,1995). The hypothesis is suppotied by examples in experimental animals of
permanent structural and metadbolic changes resulting from transient nutritional insults in
utero. It is a well-establishcd biological phenomenon and there are many well-known
examples. In rals, matemal protein. restriction in pregnancy leads 1o higher blood pressure, .
impaired glucose tolerance, insulin resistance and alteced hepatic architecture and function in
the adult ofspring. The framework originally 1abeled ‘the Barker hypothesis® (Barker,1995)
has become among the. more impottant frameworks on distai temporal determinants,
suggesting that cheonic illness is initiated by processes at prenatal stages (Barker, 2001). The
main feature of the model is that inlrauterine environmentai exposures and events ailect the

foetus’ developenent, and thereby increases the risk of specific diseases in ndult life (Barker,
1997).
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Fig 2.1 (Nair et al .Indian pediatrics, volume 46 supplement, January,2009)
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The core of the theary of foetal origins of discase is that nutritional deprivation of the foclus

during critical periods of development forces the baby to resoit 10 adoptive survival
strtcgics, which entail a resciting of the normal course of metabolic, physiological, and
onotomical development (Baiker,1995). These adaplations become moledaptive if the
orgonism encounters conbasting nutritional circumstances in later life. The “foenl origins
hypothesis”, pioposes that non-communicable dlseases including coronary hieait disease, lype
2 diabetes and hypcricnsion originate through the responses of a foclus 10 under nulrition,

thal permanently change the structure and function of the body. 3arker hypothcsized that the

associations betwecn small size a1 bitth or during infancy and later CVD reflect permanent

cilccts of foetal under nuttition especially during the critical periods of development.

in the cpidcmiological literature, the foetal origins hypothesis associatcd with David J. Basker
posits that chronic, degenerative conditions of adult health, including heart discase and type 2
diabetes, may be triggered by circumstance decades earlier, in utero nutrition in particular.
Economists havc expanded on this hypothesis, invcstigating a broader range of foctal shocks

and circumstances and have found a wealth of Inter-life impacts on outcomes including test
scores, cducational nitainment, and incoine, nlong with health.

Also acconding 10 David J. Barker, a British physician and epidemiologist, he argued that
inadequale nutrition in utero programs” the foctus (o havic mclabolic characteristics that can
lead 10 future discase (Borkcr, 1992). For example, Qarker argued that individuals starved in
utero arc more likely to become ovenweight as adults, and that they are more likely to suffer

from diseases associated wilh obesity including cardiovascular problems and diabetes.

2.2.2 Prograinming und the “Foetal Origins” Ilypothesls

The “foctal origins” hypothesis proposes that alierations in foctal nutrition and endoctine

status result in developmental adaptations that permanently change structure, physiology, and

metabolism, thereby predisposing Individuals 10 cardlovascular, metabollc, and endocrine
disease in adult life (Backer, 1995). The process whereby a stimulus or insult at a sensitive or

crilical period-of development has long-terin efYects Is termed programming. In evolutionasy
termts, the phenontenon is likely to reflect the benefits of plasticity during carly development.
Consistent with this, il is thought tint coronary heart disease may be o conscquerke of foetal
adaptatlons to under nutrition thet are bencficisl for shottictm survival, even though they are

detrimental to health In post reproductive life (Barker, 1998)
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Experimental studies in animals have documented many examples of foetal programming,
with recent studies showing that alterations in matemal nutrition can have long-lefrn effects
on the uttspring thut ure relevant 10 human canliovascular discase. For example, feeding
pregnant mts a low-protein diel results in lifclong elevation of blood pressure in the of¥spring
(Langley, Jackson, 1994). Rats whose mothers had been fed a diet with a low ratio of protein
to energy during pregnency showed a pennanently allered balance between hepntic glucose
production and ulilization: control rais fed the same diet during posinatal life hod no
alterations in hepalic glucosc metabolism (Desai, Crowther, Ozanne, Lucas , Holes, 1995).
Other notable long-term effects of alterations in moternal nutrition include changes in

cholesterol metabolism, insulin secrction, and renal development (Barker, 1998).

2.2.3 Binth Poramclers as Marker of Nutrition in 'regnancy

Empirical studies on birth parameters and adult discascs

Mooce ef af (1999) showed that low birth weight svas negalively associated with the
offspiing's systolic blood pressure at age 20 in both men and women. As would be expected,
this relationship was enhanced with increased sveight and weight for height. Their findings
led them to consider poor infant growth and low birth weight as risk factors for the triad of

discase siales thal are kinown as the metabolic syndrome; type Ll diabetes, in and high blood
pressure.

Death rates in babies in the 1900s shovved that the usual cause of certilied death wos low
birtth weight, and both men snd women who were smail at birth were ot increased risk of
coronary artery disease and stroke (Dunger et al 1998).Measurements mode on babies at
birth, ineluding birth-weight, length, body proportions and placents! weight, are swrongly
relaled to cither later discase incidence (coronaty heert disease mortality, non-insulin-
dependent disbetes) or.aisk faclors for those diseases : hypertension, glucose Intolerance,
hyperlipidemia (Barker 1998; Forsdahl 1977: Baiker 1994).

The epidemlological evidence that pointed to the impartance of low biith weight in the
actiology of coronaiy heart disease was based on the long tenn follow up of men and women
whose mecasurcments at biith had heen recorded rowtinely, Among 10,14) men bom in
llentfordshire between 1911 and 1930, death rates ftom coiOnaty anery disease were (wo
limes {ower in those at the upper end of the distributions of birth weight and weight al | year

of age than in those at the lower end (Darker, Winter, Osmond, 1989). As regards body
Paramelers, the foetal origin hypothesis 1s summarized below
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Four birth phenotypes associated with later discase have been identified; (a) babies who are
thin at birth; (b) babies who are shoit at bisth; (c) babies shoit and fat at birth, and (d) babies
bom with a large placenta(Barker,1998). Babies that are thin tend to be insulin resistant as
children and adults, and nre therelore liable to develop the insulin resisiance syndrome
(Phillips, Barker, 1lales, ilirst, Osmond, 1994).

it could be that the thin baby has adopted to under-nutrition through endocrine and metabolic
changes. 13ubies that are short in rclation to their head circumlerence, and babies that have o
reduced abdominal circumflerence, tend to have persisting abnormalities of liver function,
including mised serum LDL cholestero! and plasma {ibrinogen concentrations (Barker,
Maityn, Osmond, |lales, Fall 1993, Martyn, Meade, Stirling, and Barker, 1993).

Studics in Preston showcd thiat babies whose placentas are disproportionately large in relation
to their own weight (which is usually as a result of malnutrition in pregnancy) tend to have
raised blood pressure (Barker, Bull, Osmond, Simmonds, 1990).A study in Shelfield whcre
detailed obsteiric recoids are available showcd that it was men who were small at birth
because they were growth retarded, rather thiar, premature, who were at increased risk
(Barker, Godfrey, Osmond, 1992).1n both populations, low birth weight was associatcd with
an increcased risk of stroke. (Maityn, Barker, Osmond, 1996). ‘The association between low
bisth weight and coronary artety disease has subsequenily been confirmmed in studies of men
in Uppsala, Sweden; Helsinki, Finland: and Caerphilly, South \Vales: and among 80 000
wonen in llic American nurses study, vwhere there was a similar twolold deciease in relative

risk for non-fatal coronary heart disease across the range of biith weights (Rich-Edwaids,
Stampfer, Manson, 1997).

Similarly in [ndia, among South Indian men and women, the pievalence of coronary mitery
disesse fcll from 18% in those who weighed 2500 g at bitth o 4% in those who weighed
3200 g at birth (Stein, fall and Kumaron, 1996).Bables that have a small abdominal

circumference in relation to their head circumfeicnee can result fiom “bmin spanng”

circulatory adaptations by which cardlac Output is diveited to the brain at the expense of the
trunk (Barker, Martyn, Osmond, tlales, Fall 1993).

‘These findings were similar (0 those scen In Pima Indians and also with observations in
Sheflicld that showed an association between abdominal circumference at bitth and death
from coronary heart discase (McCancc, Petlltt, llanSOn, Jacobsson, Knowler, Bennett, 1994).
Studics in southern india have shown that bahies who are shott and [ut teid (o become insulin
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deficient and have high rates of non-insulin dependent diabetes (Fall, Stein, Kumaran , Cox .
Osmond, Barkcr, et al., 1998).

In 1995, studies in Dritain showed for the first time that low birth weight was associated with

increased risks of coronaiy hcant discase and the disorders related to it stroke, non-insulin

tdependent diubetes, raised blood pressure, and the tetabolic syndrome

The l{ertfordshire study and many of the other studies throughout the world only have data
on the weight of the baby at birth. Clearly, bisth weight is only a summary measure of growih
and development of the foctus in utero. Where data are nvailable on other anthropometric
measurements at birth, including body lenpth and head circumference, they show that
suboptimal foetal growth, as indicated by thinness st birth (that is, a low ponderal index: birth

weight/length3) or stunting, predict atheroscleiotic vascular discase in later life (Forsen.
Eriksson, Tuomilehto, et al. 1997).

The associations between birth size ond cardiovascular disease are paralleled by associations
beiween early growth and many risk factors for cardiovascular discase, in particular type 2
diabetes and hypertension. In Hertfordshice, the prevalence of type 2 diabetes or its precursor,
glucose intolerance, fell ftom 40% among those who weighed <2.5kg at birth (o 1.4% in those
who weiglicd > Jdhg To dute, 70 studies throughout the world have teplicated the association
between birth size paramelers -and hypertension, and 30 studies have shown an association

betwecn these parameters and glucose intolerance. Taken together. these studies have
involved approximately 400 000 individuals (Law, 1999).

Type 2 diabetes and hypeitension {requently occur together in the same patients and this
combination, which is also associated with other disorders such as dyslipidaemin, centrnl
obesity, and insulin. resistance, is known as the metnbolic syndrome, which suongly

predisposes to atherosclerotic vascular disease. Low birth weight is strongly associated with

the metabolic syndrome, and the prevalence of this syndrome fell from 30% among men in

Hestfordshire who were <2.5kg at bisth, 10 6% in those who weighed >4kg (L.aw, de Swilet,
Osmond, et al, 1993).

Although obesity, and in particular cential obesity, predisposc lo the development of the

metbulic syndiome, it seems thot the ellects of low birth weight and aduli obesity asc
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additive. The highest risk of developing the metabolic syndrome is nmong men and women
who were small at birith but who become obese in adult life. Because the metabolic syndrome
ischaracterized by insulin iesistance, this suggested that low birth weiglit might be associated
with insulin resistoncc. Insulin 1esistance was measured using a short insulin tolerance test in
o sample of men and women in the Preston study. The results suggested that men and women
who were thin at birth, as indicated by a low ponderal index, were insulin resistant in ndult
life (Barker, Martyn, Osmond, Hales, Fall, 1993). The association was independent of current
body mass index. The relotion between 1educed foetal growth and insulin rcsistance has now
been conlimied by a variety of techniques including the euglycacinic clainp and the
intravenous glucuse tolerance test with minimal modeling (De Boo, | larding, 2006, Perry,
1996: linles, Bartker 2001, Law, de Swlet, Osmond 1993). Taken together with the data on
the relation between biith weight and the prevalence of the metabolic syndrome, these
tindings suggest that insulin resistance may originate through impaircd development in [oetal

life, and might play an impostant pait in mediating the link between low bitth weight and
caidiovasculoar disease (Alnti, Lawlor and Mamun , 2007).

Poor matemal nutrition during ctucial periods of foetal development might not only impair
foctal growth but might pecomanently affect the structure and physiology of several organs
and tissues. For example, a reduced nutrient supply 1o the foetal guinea pig induced by either
uniloteral uterine artery ligation or a low protein matemnal diet during gestation in rats causes
a lifelong increase in blood pressure.in the oflspring (Law and Shiell, 1996: Valdez, Athens,
Thompson, Bradsshaw, Stem 1994). These results represent examples of programming where
the stimulus applied during development has resulted in lifclong eifects. The data from these
experiments led w the hypothesis that an association between reduced foetnl growth and
diabetes in adult life occurred because of foetal under nutrition. This hypothesis is supported
by a follow up study of babies bom in the “Dutch hunger winter” of 1944, This study of men
and women, aped 50 years, who were bom around the time of the Buich famine shows that
under nutrition particularly during the later stapes of pestation was assoctated with reduced

glucose tolerance in middle age and this clfect. was independent of any influence of adult
obesity (Mc Cance 1994),

Differential nutrition would also affect matemal body composition, which might in tum

influence foetal development, For example, o plentiful food supply would potentially
coproduce ovenvelght mothers who would be more insulin resistiant that lean mothers.
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Matetnal insulin resistance might then have an adverse influence on growth and development
of the foctus during pregnancy. A wide variety of factors. apart from matemo! malnutrition
during pregnancy, can also cause undernourishment in the human foctus. These include poor .
matemel nuwitional reserves, inadequate ulesine blood flow, or defective placental ransfer of

nutiients. As @ consequence of the operation of one or more of these factors, the nutrient
demand of the foetus miglht exceed the nutrient supply, with detrimental consequences for
foetal growth and development foclal exposure (o maternal under nutrition might influence
the growth and differentintion of tissues in the foctus. Recent experiments in a ral model of
altered matemal nutrition show thet a metcmat low protein dict inight pemianently alier the
tunction (and perhaps structure) of the developing focto! liver. The bulk ofevidence suggests
that the pathogenesis of atherosclerotic vascular disease ond related disorders, such as the
melabolic syndtome and/or type 2 diabetes, is influenced by factors occurring in utero.

Animal evidence supports the notion thot matema! nutrition might be able to programme

adult metabolism, although whether uhered motemal nutrition programntes discases such as
Lype 2 tiabetes and atherosclerotic vascular disense is not known.

Low birth weight babies undergo compensatory post-nalal growth, the rapidity of which may
simply indicate the severity of the grow i tetardation. Altematively rapid weight gain may be
disadvantageous in itself, for example because of excess demand on tissues which are not
copable of compensatosy hypetplasia such as the pancreas, or through body composition
(Fall, Yajnik, Rao, Coyaji, Shier, 1999).

Recent evidence from human and animal studies highlight the critical impoitance of early
childhocd for brrin developiient und for setting in place the stractures that will shape future
cognitive, social, emotional, and health ouicomes (ShonkolT and Phillips, 2000).

The seminal epidemiological observations of David Darker demonstrated that birth weight
across the normal range is inversely propostionsl to the risk for hypestension, cardiovascular
disease, and type 2 diabetes in aduhhood (Basker, 1998). Increasing evidence suggests that
either low birth weight or accclcraled postnalal weight galn or a combination of the 2, may
predispose the above discases (Barker, 2005). As a consequence of these observations, David
Batker developed a theory, the now eponymic “‘Barker hypothesis,”” proposing that adverse
events in utero induce compensatoty responses in the foetus that reflect ‘‘developmental
plasticity’’ during this critical period (Bateson, <t al 2004) and persist permanently, thus
defining an altercd phenotype not only a1 blith but also for a lifetime. In other wonrls, altered
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developmental progiamming limils the mnge of postnalal gdapt-ability, creating disease
vulnembility (Bateson, 2007).

Neonntal size is strongly related to matermal BMI, height, hcad circumfercnee and even birth
weight. 'This probably has both genetic and environmental components, but strongly suggests

that the nutrition of a fermale throughout her life (during her own foetal life and childhood) as
well as during pregnancy, influences the growth of her foetts.

2.2.4 The criticism and clarificntions on foetal origin of aduli tlsease

The FOAD-hypothesis has been praised as a paradigmatic shift from proximal factors to
include distal factors as determinants of disease (Robinson, 1992). Some now argue that the
empirical support for the link betwsen an adverse intrauterine environment and later specific
diseasc is so stiong, that our focus should be to search for mechanisms (Pouller, 2001).
Others criticize the hypothesis o a number of accounts, both incthodologically enl
theoreticolly. Susser and collcague, Levin (1999).has argued that the original hypothesis is
too vaguely and broadly defined. According (o them, stating that n foetus' nutritional suntus
during pestation will influence the disease risk in adulthood, allows researchers (o test n near
unlimited matrix of potcntial nutritional measures and any fater discase, Such a setting is
prone to produce ‘Type-I' emors (Giliman, Rich-Cdwards, 2000). Secondly, due 1o the
gencral formulation of the original hypothesis it could not be readily falsified, which is
crucial in scientific theory testing (Pedhazur, Schmelkin ,1991). Rather, as Paneth and Susser

(1995) pul it: ‘example is piled on example, each somewhat consistent with hypothesis bur *
none seriously testing it’

These criticisms have been mel o a certain degree by a further relinement of the basic
hypothesis as well as an elaboration of the hypothesis in relation 1o specilic diseascs (such as
the ‘thrifty phenotype®). Additionnlly, there has been an increased focus on poltential
wicclumising underlying the popesed causal relationship, (Barker, 2001) including rescarch
based on animal models and intervention studies involving human subjects.(Batker,
Bapby.2005;l.ucas , Fewtrell, Cole,1999: Ammitage . Khan , Taylor, Nathanielsz , Poston
.2004). - Thus, through a more clear<ut formulation of the hypolhesis (and diseasc-specliic
sub-hypotheses), development of a theorelical framework, identilication of potential
mechanisms and replicetion in animal models, some of the early criticism regarding the
FOA Dhypothesis have been addressed. (Gillman, Rich-Edwards, 2000).
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The FOA D-hypothesis has also been criticized on account of how one should interpret the
statistical association between anthropometric measures at birth, and outconies in adulthood.
As for any observed association, the rclationship could be a result of chance, bias,
confounders, or it may be a genuine causal effect (Stewart, 2003).

Many of the carly criticisis of the observed association between anthropometiic measures at
birth and later disecase concemned the lock of adjustment for impottant third variables (Susser
and Levin, 1999).For example, socioeconomic status (SES) is associated with birth weight,
coronary heart disease and life-style factors such as diet. cigaretie smoking and physical
exercise. This makes SES a plausible confounder, as it may influence bitth weight and

disease in adult life, but also lifestyle factors associated with adult disease such as smokKing
and physical exercise (James 1997).

Further, critics have urgued that some ot the established associotiuns between early factors
and adult outcomes partly emerge through statistical ovcr-adjustment (Tu ,West, Ellison and
Gilthotpe, 2005) This suwlistical phenomenon is called the ‘reversal paradox’, where a

relationship betwcen two variables becomes distoried when introducing a third variable,

either through adjustments or stratification(Tu . Gunnell and Gilthotpe, 2008). As on

example, it is seen as inappropriate to adjust associations between birth weight and blood
p:essure for adult body weight, since adult body weight in part is a function of bitth weight,

and not necessarily a confounder (Lucas, Cole and Fewirell 2001)

Tu, West . Ellison, Gilthorpe, {2005) have through data simulation provided convincing
evidence that adjusting for adult body size can olter conclusions, regardless of whether the
datasets ttuly contain either no association, a modest inverse association or a8 moiest positive
association. As the impact of over-adjusiment is dilYicult o assess retrospectively, the results
of the simuletion cannot invalidate the FOAD-hypothesis. [t does, however, underline the
impoitance of correct interpretations of statistical modeling and results. A suggested strategy
is Lo specify four regiession models when investigating the early origins hypothesis: (1) the
first should investigate the bivariate assoclatlon between early exposure and adult outcome,
(2) the second should add information on intermedinte exposures (o the first model, (3) the
third should investigate the potential intcraction between early exposure and intermediate

exposures, and (4) the fourth should investigate to which degree Intermediate exposure is
related to the adultoutcome (Lucas, Cole, and Fewtrell, 2001),
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In order 10 claim supporl for the FOAD-hypothesis, the first model should indicale a
signilicant 1clationship between the early exposure and adult outcome before moving to test
regression models (Lucas, Cole, Fewtrell, 2001). Altcmatively, structural equation modeling,
with its synthesis of confirmatory (actor analysis and regression anaiysis, enables
invesligation and estimation of proposed cauanl relationships (Susser and Levin, 1999:Tu,
Gunnell, and Gilthorpe, 2008). Attrition and selection bias has also been a major concern in
relation 10 the FOAD-hypothesis, especially in the early reports, svhere birth records of
cohorts S0 years ago or more were used (Susser and Levin, 1999). Later, studies with high
follow-up rates and information aboul social and economic status have emerged, reducing

crilicism eonceming polential atirition, confounding and selection bias (Gillman,2002).

In 2003, a meta-analysis rcported evidence of publication bias regarding the inverse relation
between birth-weight and blood pressure (Schluchter, 2003). A re-analysis of the data, with
control for the estimated bios, wecokcned the association bul remained in support of the
FOAD-hypothesis. Publication bias was also investigaled in relation to ‘the (thrifly
phenotype® associotion, hut with no strong evidence. Although mcla-analyses have taken
publication bias into consideration, the issue is not altogether resolved. Despile major
objections since the initial rcports, evidence in support of the FOAD-hypothesis kceps
accumulating, with betler study designs and increascd awareness of the possible caveats in
analyzing and interpreting the (indings (Gillman,2000).Much of the criticism has been

resolved or ol least attended to, and the hypothesis maintains credence in the scientilic
community,

2.3  Mailcrnalinflucnces on foetal nuitrition

Size at birth reflects the product of the (octus's trgjectory of growth, set at an early stage in
development, and the matemo-placental capacily to supply sufficient nutrients to maintain
that trajectory. In, Westem communities, il has been thought that regulatory mcchanisms in
the matemal nnd plaecntal systems act (o cnsure that human foelal growth and development is
linle influenced by normal variations in motemal nutrient intake and that there is a simple
relation ‘belwveen n womon's hody composition aod the growth of her foetus. Reocent
experimentel studies in animals and our own observations in humans challenge these
concepls (Barker, 1998). These studies suggest that a mother's own foetal giowth and her
dietary inlakes and body composition cen exert major effiects on the balance between the

(octel demand for nutrients and the matemoplaccninl capacity 10 meet that demand. Failure of
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the matcrmoplacental supply line 10 satisfy foetal nulricn! requitements results in a range of
fuctal aduplations and developimentul changes; uithough these udapiutions nisy be benelicial
for short-tesm survival, they may lead 1o permancnt alterations in the body's structure and
metabolism and thereby to cardiovascular and metabolic disease in adult life (Barker, 1998).

Liinited parental resources (poverty and lack of health insurance) and its attcndant stressors
have the potential 10 shape the neurobiology of the developing child in powerful ways, which

may lead direcily to worsc health latcr in life. Research suggests that many factois

including dietaty knowledgc, discomfoit, and doctor interaction

influence dictary
bchavior during pregnancy

2.3.1 Mlalcrnol Dictary Balance and Body Composition

Neonalal size is strongly related 10 matemal BM|, height, head circumference and even birth
weight. This probably has both genetic and environmental components, but also strongly
suggests that the nutrition of a female throughout her life (duning her own foctal life and
childhood) as well as during pregnancy, influences the growth of her foetus. Nutritional
ellects un loctal growith are also shuwn by the drop in birth weight observed during famines

(Barker et al ,1993). There is soine evidence that improvement in the micronutrient qualityo
mothers’ diets leads to an increase in focial giowth,

Indications that 1the balance of macronuirients in the mother's diet can have impoitant short-
and long-term eflects on the offspring came from a series of experimental studies in pregnant
rals. These studies found that mojemal diets with a low mtio of protein o carbohydraic and
fal oiter foetal and placental growth and result in lifelong elevationsof blood pressure in the
o(Gspring (Langley, Jackson,1994). A follow-up study of 40-year old men and women in
Aberdeen, United Kingdom, suggested thot alierations in the matcmal micronutrient balance
during pregnancy could have similar adverse eflects on the offspring (Campbell, et al,1996) ;
the ielations with matenual diet were, however, complex, and studies to replicale them are in
progress. Among women who repoited animal protein inlokes <50 g/d, a high maternal
catbohydrale inlake was associated with higher adult blood pressure In the ofIspring;: among
thosc who tepoited animal protcin intakes >50 g/d, a low mutemal carbohydrate intake was
associated with higher blood pressure. These increases in blood pressure were associated with
reduced placental size (Campbell et al 1996).Also,Studies in [ndia found that a low matemol

weight in pregnancy is associaled with an increased nisk of coronaiy heait disease in the
offspring in adult life (Stcin,ct al 1996).
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2.3.2 Foelal Nutrition

The finding thot normal variotions in foclal size ot birth have implications for health
throughout life has prompicd a reevaluation of the repulation of foctal growth and
development. Although the foetal genome determines growth potential in uteto, the weight of
evidence suggests that it plays a subordinate role in detesmining the growih that is actually
uchicved (Curr-11ill, Campbell, Hsll, Mcredith, [987). fRother, it seems that the dominant

determinant of foetal growtl: is the nutritional and hormonal milieu in which the foetus

develops, and in patticular, the nulrient and oxypen supply (Qunstesd, 1966).

Evidence supporting the importance of the intrauterine cnvironment comes from animal
cross-breeding experiments(\Walton, HHammond, 1938). from studies of half-siblings relatcd
through either the mother or the father (Morton,t955), and from embsyo transfer studies
(Brooks. Johnson, Steer, Pawson, Abdalla, 1995). For example. among half-siblings, those
with the same mother have similas bitth wcights, the correlation coefYicient being 0.58; the
birth weights of half-siblings with the some father ate, however, dissimilar, the correlntion
coefficient being only 0.1.(Morston 1955). In embiyo transfer studies, it is the recipient
mother rather than the donor mother that more shiongly influences the growth of the foetus; a

foetus transferred 1o o huger uterus will achieve o lorger bitth size .(Brooks ,ct al 1995).

2,3.3 Micronutrients esseatlal in the critical period of developmcent

Vitamin B12- 1t is essentinl for the production of red blood cell, the manufacturing of genetic
materials and healthy functioning of the nervous sysiem. Tle RDA is 2dmicrogram per doy
in non pregnant compared to 2.6microgrant in a pregnant state, Dellcicncy of Vitamin B12 ot
the early siote of pregnancy may increase the risk of birth defect such as neural tube defect,
preterm delivery and cardiovascular discases in future (Molly ct al.,2008).7he only natural
dictary sources are onimal prtoducts including meats, doity products, epg. fish. 11 can afso be
found in commercial dried cereals.

Folate: It is.a vitamin 8 derivetive ond panticularly Important in synthesis DNA in the
cells.The RDA for folic acid in non pregnont state is 400microgram and 600microgiam per
day during pregnancy. Good sources include Banana, orange juice, diy cereals, green lcafy
vepetable, diybeans and peas. Monitoring has shown that fortification has been clfective in

reducing the incidence of neucral tube defecl. Folic acid hins been cffective in reducing

cardiovascular disease in the U.S. During the same period, stroke and siroke death declined
by 15% (Yang ct 0l,2006).
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Iron: ltis atrace clement (or foctal growih and development because it plays a key role as a

cofoctor for enzyme in oxidation reduction reaction which occurs in all cells during

mctabolism. Tron is also necessary as the componcnt that allows red blood cells to cary
oxygen necded throughout the body, perhaps, most importantly, iron is essential for normal
neurodevelopment during foetal and early childhood dcvclopmient. Worldwide inadequate
dictary iron intakc is the most common nutrient deficiency and wotnen are at paiticular high
risk because of o regulor loss of iron during monthly menses. Sourees include red mcat, green
lealy vegetables, organ meats, [oitified cereals.

Zluc: RDA for zinc during pregnancy is 11 microgram per day, Adequate 2inc is exteemely
important during the first tiimester when organs arc formed and may play a role in assisting
in immune system development {Shak and Sachdev, 2006). Zinc deficiency is colinmon

worldwide and supplemcntation within the RDA is odvised during pregnancy.

Acconling to Jerome (2007), the conceptus requires zinc for normal growth and development
and is therefore at heightened risk when the supply of zinc is suboptimal. Matemmal zinc
deficiency cen disrupt the normal (unction of trophoblast, the embtyonic-derived component
of the plocenta responsible for implontation, production and secretion of hormones,
eswablishment of the matcmal-fetal barrier and the mediation of metabolic exchanges ncross
this bairier.. Fetuses in zinc-deflicient mothcrs oftcn show growth ietardation, and a high
frequency of skeletal abnotmalitics. Biochemical and (unctional abnonnalities can be
displayed in the lung and panceeatic systems. Evidence that zinc deficiency is a teratogenic
risk in humans include (i) women with acrodermatitis enteropathica tend to have complicated
pregnancies if thcy do not receive zine supplements; (ii) low plasma zinc levels have been
associated with increascd risk of malformations and low bisth weight: and (iii) seveeral studies
show that zinc supplementalion is associatcd with increased bitth weights and reduced
pregnancy complications, Zinc deficiency in the mother can jcopanlize a child’s health in two
ways. On the one hand, il increases the rale of pregnancy ond the risks of delivery
complications, low birth wcight and olher ndverse birth ouicomes. On the other hand,
maternal 2inc deficiency can lead to adverse post-natal development and latent ef¥ects which
can persist throughout lifetime. Matemal zinc deficieney duting early pregnoncy can
influence the development of epigenetic maiks at the locus in the early embryo thereby
influencing all tissue development and possibly the germ lina. Subsequent incomplete erasure
of the epigenctic alterations Induced by zinc deliciency represents a plausible mechanisn by

which adaptive evolution may oceur In animals. It is increasingly evident that epigenetic
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aiterations al metastable epiallelles may be the mechanistic link bctween carly nutrition and
2inc deliciency and chronic disease susceptibility in adults. Zinc deliciency can be considered
an important contributory factor to the*‘Barker Effect’' which posits that exposures in the
woinb and posinotal enviromwent con predispase one (o the heightened risk of certain
autoimmune diseases such as asthma, diabetcs, hypetension and coronaiy heart disease later

in lifc. In this sense, the eflects of matemal exposure (o zinc deficiency on birth defects inay
be more profound than is generally realized.

2.4 Knowledgc and Practlee Towards the Prevention of Foclat Origin of Adultl Discascs
INFLUENCING FACTORS:

Many chronic disorders that manifest later in life may be related 10 1wo seemingly opposing
factors potentially present carly in life; (i) poverty (i.c. malnourished mothers give birth (o
malnourished infants with low birth weight [LB]), and (ii) prosperily (¢xposure ofan infant
with LB\ phenotype 10 a high caloric diet).Thiese factors contribute to the biological
phenomenon of developmental plasticity, or the ability of a genolype 1o produce muliiple
fonns and behaviors in response to cnvironmental conditioning(Barker ,1998).

l.imited porental resources (including poveny and Iack of hcalth insurance) and its attendant
siressors have the potential to shape the neurobiology of the developing child in powerful
ways, which may lead directly to worse health later in life. Research sugpgests that moay

factors including dictary knoiwledge, discomfor, and doctor interaction influence dietary
behavior during pregnancy.

Begley (2002), suggesied that women feel they are lacking general nutrition knowledge while
Dundas and Yarbro (2000) reported thet low and high levels of caloric consumption may be
aflected by discomfort. Pregnant women have reported ecating small amounts of food
more (requently to counteract the feeling of fullness during their third trimester, and
because many believed that their baby would be healthier il they ate more fiequenily.
Futthcrmorc, physicai sensations associated with food deprivation changed during pregnancy
making them feel hunger more often in some cases and less in others (Fairbum & Welch,
1989).

Excess or inadcquate weight gain may be influcaced by lack of knowledge and understanding
regarding the importance of a nutritious diet or the failure of health professionals to properly
cducate patients on this topic. Begley (2002), suggesis there Is a lack of consistent educalion

on nutrition for pregnant women and there is 8 need to design and implement new more
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cffective nulrilion programs. Most physicians and their patienls undersiond that proper
nutrilion during pregnancy is important, but many arc not aware of specilic
recommendations and how 10 achieve these behaviors. [n many coses, hcalthcare providers

simply tell women to eat a healthy diet and pain appropriate wcight during pregnancy.
However, 10 achieve this, healthcare providers nced to give women the 16ols and direction 10
do so properly (Vause, Martz, Richard, & Gralich, 2006).

According 10 Bada, (2012) in his study, impaci of level of education of pregnant \vomcn on
nulritional adherence, the researchers observed that o lot of school children appear 10 have
problem assimilating, memorizing and even have problem with reading. Most of the pupils
interviewed from lowcer and higher classes, cdicated and illiterute homes, there appeor to be
discrepancies in their study habit, posiure, behaviour and their social interaction. The
rescarcher Lherefore looked at the background of Lthe childten, observed and interacted with
the pregnant women 10 find out if the pregnancy statc have impact on certain allribultes
possessed by the pupils. 11 also appears as if the level of education and their amenability to
counscling impacis on the management of pregiancy through nutrition. Majorily of the
pregnant women arc immature financially and agemaking them unable 10 manage the statc of
pregnancy. The eflect of gender and poveity on nutritional siatus of pregnant women may be
synergistic. Levinson, (1974) in an economic analysis of malnutrition among young children
tn Punjah found that while pender was the most statistically significanl determinanl of
nutritional status, male-female diflerential in nutritional status were especially great among

the lower sociocconomic group. Nuiritional status among the higher and owning caste was
betieron the whole and the pender difTercntials was also smaller.

According to NcNcill (1984), as females grow older, the combined result of socio<ultural,
economic, biological processes, gender dilferences In adult nutiitional status also appear o be
cxacerbated by povesty. The maritgl status, time of morriage and child bearing ofV¥ect
pregnant women nulritional status directly as well as indirectly through associated socio-
cultuial nosms and practices. They also affect pregnant women's education and employment
which exert considerable tnfluence on household nutritlon. Among the correlales of ape al
mairiage, female literacy is paramount, while other factors such as genersl lilcracy, per
capital income level of urbanization, non- agricultural employment and mass media are also
important (Srivastav, 1986). Thus, where women are martied early they are not only deprived

of schooling, the benefits of this may aflect their nutritional awareness, while they are also
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exposed to the double energy demands of grucling agricultural work, early frequent and
prolonged childbearing. Early, frequent and prolonged childbearing are associated with
higher risks of malnourishment and mortality 1o both pregnant mothers and infants.
Accessibility 1o health care also nffects the nutritional status and roles of pregnant women.
According 1o Adincd et al (2008), women, parlicularly in developing countries, are

nutritionally st risk. Gender biases influencc food consumplion and distribution in families
with women being the last recipient of food both in quality and quantity.

One of the mujor faclors detennining dietay proetices in the lirst trimestcr is moming
sickness. During this time, thc body s bombarded with hormonal changes especially in early
pregnancy. Studies in USA have shown that at least 70% of mothess to be experience nausea,
vomiting, fatigue, stress and/or other discomforts in the first irimester limiling diet optlons
and this afYects their eating paticrm (ACOG, 2004).

Tayic ct al (2000) reporied that nausea and vomiting (moming sickness) during pregnancy
are associated with a decrease in matemal nutrition, weight gain and infant birth weight.
Factors contiibuting to dictary changes during pregnancy which is more common are food
craving, aversion and pica praclice. Studics in developed countries have shown that between
76% and 90% of expectant mothers cxperiencc craving forat least one food during pregnancy
and between 50% and 85% have al least one feod aversion (PPickcl <t ol.. 2005). In a cross
seclional study in an antenatal clinic at Killi District Hospilal in Kenya, low iron status and
anaemia were repoited among 56% of pregnant women who praclised pica (Frii and
Lowe.1998). Socio-demogrophics such as age, educetion, socinl class and geogrophical

location have also been found to corrclate signilicantly with dictaiy' habit and hence nutrient
intake especially among pregnantwomen.

Perceptional food taboos ollen Influence food avoidance during pregnancy. Kroskey, (1990)
reported a signilicant positive correlation between food avoidance and lowcer intokes of
nutrients especially micionuttients. Maneethomn et al. (2005) repoited that pregnant women
with higher family income and higher level of forinal education tended to consume a
nulritious diet with greater frequency than pcorer groups. As a result of food aversion, The
mean intake of folalc was alarmingly low, similar to studies in Sweden by Andeisen ct al
(2008), Thie lower intake of folate in the study is probably due 1o low intake of vegetables. In
a stinilar study in Nigctia, Ojofcithnl ¢t al. (2008) reported that more than 60% of their

sanple did not meet the requirement for energy due to lack of nutritionat knowledge. Mean
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energy intake for this study group was 2[46.6Kcal compared 1o the RNI of 2400Kcal.
Dundas and Yarbro (2000) reporied most women secm (0 cither consume too few or oo
many calories with fcw women consuming appropriatc caloric levels for optinial health
during pregnancy. Shoriness and fatness arc thought 10 be the result of matemal
hyperglycaentin, with conscquent imbalance in the supply of glucose and other nutrients to
the foetus. According to Ojoflehintlimi (2007), of all the hurdles to be crossed in maintaining
optima! nutritional status among the pregnant women in the rural ereas, food taboos sland to
be the most important one. Food taboo is the prohibition of certain food items to a particular
group of pecople at one time of their life span. The striking thing about food taboos is that it is
more towards body building and piotective food groups than energy giving food groups.
Others are Food beliel, food restriction, seasonnl variation, family food distribution, food

preflerence, type of food crops grown in an arca, general occupation of the people, trend of

food prices in the community, Current nultritional problems at the family or society level etc.

2.5 Nulritionzl Knewledge and Behaviour

Research suppoits the idea thst knowledpge influences behaviour. Increased nutritional
knowledge has been shown to contribute to increase changes in healthy eating habits as wetl
as healthier lifestyle (Fahlman, Dake, McCoughtty, and Mastin, 2008).

Petrini, Hamner, Flores, and Mulinare (2006), reported that womcen who wcre least likely
to consume adequate amounts of folic acid were those who had the least knowledge about
folic acid and its benefls for pregnancy, and Shanker (2004) found that the second
stonpest indicator of female's fcod choices was nutritional knowledge. Itis imponant for
a person to have a basic threshold of knowledge in order to make mtlonal behavioral altering

choices (Sapp, 2002). In addition to cducation, O'Brien and Davis, (2007) repoited that

knowledge is more solient.when tmnsmiticd in the context of specific behavior and

suggcstcd the integmtlon of nutrition educaion into behaviorm! proprammes largeting
clietary behaviorchange.

2.5.1 Nutritional Recommendatlon

Dundas and Yarbro (2000), supges! physicians, dietitions, and other health care providers
should discuss appropriate weight pain with pregnant women catly in pregnancy so thal
women can make efforts during the first trimester 10 overcome poor eating habits and
reach specific weight goals. Dlount (2005), doubtlessly eXpressed that nutrition, well-
balanced eating adherence Is one of the greatest glfts a pregnant woman can give to her soon
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(o'be-bom baby. Adopting a healthy nutrition adherence before pregnancy is ideal.
According to him eating and supplying one’s body with a tasty blend of nutritious food can
improve fertility, and pave the way for an ecasier labour. This cen also heip 10 establish

essential building blocks of growth and overall hcalth for the expected child even in the
future.

The (00d one ecats on a doaily basis oftects how ones bodies work, how one heals and grovws,
how she maintains energy and strength for yeass. it determines the basic nutritional heslhh
that children are bom with and provides model for their cating habits during childhood and
beyond. Pregnancy is the one time in one's life when one’s enting habits aflect another
person. The pregnont women's decision to incorporate delicious vegetablces, whbolc grains and
legumes, lean proteins and food choices into their eating adherence before and during

riegnancy will give the baby a strong start in life.

In aoddition to cxescise, the Amcrican Congitss of Obstetricians and Gynaecolopgists

provides guidelines for dietasy behavioss throughout the pregnancy process. Foods

consumed by women during pregnancy are lhe primaiy source of nutrients for a
developing foctus. The ACOG recommends woinen carefully plan meals to ensure o

balanced diet, consume additional tion and folic acid., nnd become oware of foods and
substances (o avoid.

According 1o Ojofehintimi (2007), primarily, nutrition education endcavours (o promole and
maintain overtl healthful food habils among pregnant women. However, in an nitempt to
achieve health for all by the ycar 2015, pcople’s unhealthful food habits must be modified or
changed graduelly nad permancntly. Nutrition education is the pivot to achieving this goal,
and this can be achieved through the following means:

a) Nutrition informatlon: Is the disseminalion of nutritional knowledge on differem type
of foods, their food values, various methods of food preparation s and moking
informed choices as to prevent differences thiough nutrition.

b) Nutrition education; WNutrition education includes nutrition information and the
ultimate positive change in nutritional behavior.

c) Nutritional counseling: This is the process which a client is actively and eflectively

helped by the nuiritionist or a dietitian (o uppreciate the sole which adequate nutrition
plays in wellbeing or in sickness.
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e The can be through

« Anlenatal class

e Mass media

o Group discussion

e Peer nutrition education

¢ Food demonstration

¢ Group leaders nutrition education

» Church, mosque, morkct nutrition cducation
» Role playing

» Stoty telling.

The Goals of Nutrltion Education For I'regnant YWomen

1) To crealc awarcness as well as facilitale the need for healthful nutritional practices

2) To encourage the pregnont women to cat foodsiulT that will promote, sustain ond maintain
her life as well as that of the unbom child

3) To motivate them (o consider home gardening in order to reducc family food expenses

4) To allow the individual 10 make decision about the role food plays in the ottainment of
good health.

5) To encourage clients to undersiand the importance and usefulness of selectling healthy
fe faodSls.

26  Effcct of education and income an Nulritional Knowledge among Pregnont

Woimnea

In a study by Tayic ¢t a/ (2000), in Ghana on dietaty, compares this study, pregnant women
with higher education level consumed higher nmount of protein compared to women with
low und middle level ol education. This might be Jue o access (o nulrition information and
knowledge about. quality sources of Food. Again incfcased foniily income increascd the
intake of protein and zinc. Pregnont women with higher family income had higher protein
intake due 10 affordability. This finding is in line with studies by Mancethom et al. (2005) in
Thailand where pregnant women with higher family income and formal education tended o
consume a nuiritious dlet with greater frequency than poorer group. In addition, studies by

Rogers ot al (1998) reported lower intake of protein, iion and zinc among pregnant women of

a
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low sociocconomic status. By statlstical evidence investing in education and increasing
economic power would be of much importance.

The mechanisms where women's educatlon resulis in lower child mortality have been the
subject of some speculations. Children health and survival appears 10 be enhanced by better
hygiene, improved nutrition and feeding practices of the child and the mother and timely
mcdtcol intervention- IFducation may enable women 10 lake independent decisions and act on
them. Educated women appear o have greater roles in houschold decision making and be
pcomilted by other household members 10 pursue appropriotc. strategies. The effect of

women's education on their own nultritional status and on their children is exeried through
their roles as providers of household healih and nutrition care. (Rogers et al,1998).

Bairagi, (1980) studied the rclationship betwecn child autrition and [actors such as family
income, matemal education and birth order. He found thatincome was nol the only constraint
on nutrilional status, even in the lowest income group. Malemal education had a significant
influcnce on nutritional status as did the child’s sex and birth order .A liternte mother used
scarce resources betler for her child’'s welfare than did an illitesate mother with higher
income. Sen & Sengupta (1983} studied two villages in \Vest Bengal, it was revealed that
children with literote mothers fared betier than those with illiterate mothers in lerms of
nourishment .It shows that literacy and pivsperity went hand in hend.

The wonon is the firnt heahh care provider within the household. A woman's knowledge of
good health and nutrition praclices is crucial. This knowledge may be gleoned from school,
older fTamily membess or othér informal nciworks. Pregnant mothers should have the
preventive knowledge of health. This will enable them to carry out their preventive multiple
roles as producers, mothers and child minders. Antenatal, intrannial and posinatal care sfYect

the viability of Infants and ‘the survival of mothers nulritionsl case, protect growth and
development and ensure better health for pregnant and lactating women.

According to the American Congzess of Obstetricians and Gynecologlsts {ACOG), pregnant
women should have a diet that consists of variety foods including proteins, carbohydmtes,
vilamins, minerals and fats, Nutritional effects on foctal growth are also shown by the drop in
birth weight observed during famines {Barker. Osmond, Winter, Morgctts, and Simmonds,
1989), There is some evidence that impiovement in the micronutrient quality ol mothers’
diets leads 10 an increase In foctal growth. A balanced diet is the best wa) lo receive

nuirsents but vitamin supplements can also be beneticlal. 'regnant women sliould only take
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vitamin supplements on a health care provider's recoinmendation. Suppiements do not
reploce a healthy diet but rather ensure that a woman is receiving enough daily nutrients.
Vilamin supplements work best when taken as part of 8 healthy diet and not as n substitute
for a healthy diel.

However, improving pregnant women nutritional knowledge on various food sources

according to nutritional content especially at the critical period of development will be
helpful.

2.7 Limitations of revicwed literatures

As important as the concept of Foetal Origin of Adult Disease is, and ns cost clfective its
prevention could be, there is limited [indings/rescaich into the knowledge and practice of
pregnant women lowards the prevention of Foctal origin of adult diseases. Apart from the
follow up conducted to detemiine the outcome of the children bomn during the famine period,
there has been no other evidence of such follow ups whether through descriptive or
cxpetimentel means. There is also no other research that probes into the knowledge of
pregnant women in relation to Foetal Origin of Adull Disease (FOAD). Likewise, the study
that probed into the pre-gravid nutritional siatus of pregnant woinen in relation (o the
ptevention of Foelal origin of edult disecases was not also found, meanwhile, not only the
nutritional status of pregnant women in the critical period contributes 1o FOAD, but also the
pre-gravid nutritional status. Some of the studies reviewed only focused on the nutritional
state of pregnant women during the famine period but not at any other usual period and
conditions, meanwhile mainutrition could also be inherent and practiced at some other times

other than the famine period, and  also did not statc majority of reasons responsible for
malnutrion in relation to FOAD.

In most literatures revicwed, it was discovered that the deliciencies of the micro nutrients
rclated to FOAD is only limited (o these three chronic discases viz Diabetes, hypertension
and obesity, meanwhile, deticiency of some of these micronulricnts like folate, zine, vitamin
B12, and iron can also lead to other diseascs like mental retardation, immunodeliciency
disease, dermalitis and so on. And also, mos! rescarchers only focused on the eflect of
defliciencies of micronulrients and meny did not talk about the eflect of  micionutiient
excesses in relation to the prevention of FOAD.

There was nowhere in the literature reviewed, where the knowledge of the health care

providers was asscssed in relation to FOAD, meanwhile, it is this people's know ledge and
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understanding on this that can delermine and further influence the knowledge and practice of
pregnant women .Howevcr, the eflorts and the contcibutions of the govermment towards the

prevention of Foetal Origin of Adult Disesses via health education of the health care

providers and the women in genenal was not found in any reviewed literature

2.8 Conceptunl Framework of Preccde Model

Councentual fenme work of “IPRECEDFE for Knowledge nmd practice of pregnant womnich
J on prevention of FOAD
The acronym “PRECEDE" stands for predisposing, reinforcing and enabling factors. The
mode! was developed by Green, Kreuter, Pariridge and others. It is sn imporinnt conceptual
fiamework in health education, planning aimed ot diagnosing the health problems of o
community, understanding the factors that influence the people’s behaviour and developing
intervention lo promote heallhy behavior or change such behavior to positive ones (Green
and Kreuter, 1999). The model consists of three antecedent factors name which are;
predisposing, reinforcing and enabling factors that influcnce human behavior positively or
negatively. The conceplual (rome wosk ore designed and adopted for use as they allow
viewers to instantly visualize and prabs relationship. The model will be applied 10 the
knowledge of pregnant women on prevention o [ foetal origin of adult disease

2.8.1 Predisbosing (actors

‘The predisposing laclors sre behavivnrul antecedent Jactors that motivate or provide a reason
for behaviour. These are (actors which must be present before a decision con take place about
behavior. They include Knowledge, readiness (o change, Awareness, Allitude, perceplions
and belief of pregnant womcn towards the prevention of foetal origin of adult disease.

Nnowledge as a foctor will be used in assessing what paegnant women know about the
prevention of foetal origin of adult diseases.

2.8.2 Enabling factors
These are factors thaot make any health related behavior more or less likely 10 oecur. These

are factors which are presented before the behaviom| decision takes place. These factors

include cost of seeking health, flexibility, availability and aecessibility of nutritional
information to prevent Foctal Origin Of Adult Discases.
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2.83 Reinforcing factors

Thesc arce factors related to the influcnce of significant others such as inlluence of friends,

Mass niedia (Newspaper and magazinc), fomily incmbers, peer group and superlor in work
place/boss,

These faclors can influcnce the knowledge that pregnont women has towards the picvention
of Foetal Origin of Adult Discase.
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2.9 Application of PRECEDE Model to knowledge nnd praclice of pregnant women
towards the prevention of FOAD in Olorunda L.GA Osogbo
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2.9 Application of PRECEDE Modcl to knowledge and practice of pregnant women
{owards the prevention of FOAD in Otorunda L.GA Osogbo
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CHAPTER THREE

METHIODOLOGY
3.1 Suwudy Desipa

This study was descriptive cross - sectional in design. Il nllowed data 10 be collected at one
point in time on several variables such as age, education and income. It aiso gave a snapshot

of the situntion at a given time on the knowledge and practice of pregnant women on the
prevention of Foclal Origin of Adult Discases in Olorunda L.G.A. Osogbo.

3.2 Scope of the study

Thc scope of the study was limited to the knowledge and practice of pregnant women on
prevention of Foetal origin of adult diseases in Olorunda LGA Osogbo, Osun State. This
local govermnmem was selected beeause it was gathered from the record of birth that majority
of the baby bom in each of the primary health cenicrs were low at binth (38 precursor (or
chronic diseases in future), which could have been prevented if mothers have sufticient

knowledge of nutrition during pregnancy, and the choice of this locol govemment also arose
from the fact that such research like this has never been conducted there before.

33 Study Aren

Olorunda Local Government, Osogbo was used for the study, it is located at the nosth east of
Osogbo and has an area of 97km®. It has a population of 135.240 as ot the 2006 census.
Olorunda Local govermment is largely made up of people {rom the same ethnic group . They
are predominanily Yoruba speaking people. However, due 10 the high degree of hospitality of
the natives, people from dilferent ethnic groups in Nigeria scttle and live happily in the local
govermment arca.The local govermment is made up of 11 wards and there are 11 primary

health centers in each ward in the local povemment with n high proportion of male to female
residents.

3.4 Target Population

This encompassed pregnant women that were receiving antenatal care in the primarfy health

caré centers in Olorunde Local Govemment, Osogbo al the timeofl conduct of the research,
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3.5 Determination of sample sjze

le «i : .
The samp'c si2¢ (n) Was determined by using Lcs“c Kish's samplc size dcle:tninnlion
forntula:

8
Where n = minimum samplc size required

Z= The standard normal devinlion scf al 196 (which correspond to the 95%
conlidence interval),

P= the proportion of target population estimated 1o have a paniculor phenomenon of interest

in the study. Since there was no literature which quantify thc prevalence of knowledge of

pregnant women on FOAD, a significant value for p was assumed to be 50% i.c 0.5.
d= the degree of accusacy sct at 0.05

n=}.96% x 0.5 x0.5 =384
0.05°

Adjusting for anticipaled 10% non response rate;

10% of 384 = 3I84x10.= 138
100

This was added to sample size calculated 1o moke 422 in order lo address any possible casc of

non- response. incomplcte questionnaire ctc and increase the generalizability of the data
collecicd.

3.6 Sampliag technique
Two stage stamplingg mcthodl
Olorunda LGA was selecled using purposive sampling meihod, and convenience ssmpling

method was used (o select ejght wards out of the eleven waids in Olorunda Local
Govermnment Arza( Seetadle 3. 1)

* Systematic mandom sampling method was used (0 select pregnant women that

participated in (his research, on calculation, with k=2

« Simple random sampling as used to select the respondent within therange of
estimated” k" Upon setection of the first respondent, for examnple if respondent with
tallying number 2 was selected, the next respondent k + 2 also was selected, that was

the respondent. This procedure was repeated until $3 respondents iom each unit of
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PHC was selected and this was done for the 8 PHC's equally to aitain the 422 number
of respondents required for the study.,

3.7 I[ncluslon Criteria

The respondents were

1) Pregnant women attending antenatal clinic at the time of conduct of the study.

2) Pregnant women who consented to participation in the study.
Exclusion Criferia:

1) Pregnant women who did nol consent 1o participating in the study.

Mcthods for Data Collection

Development of Instrumcnts and Mcthods for Dala Colicction

Both qualitative and quantilntive methods were nsed in collccting the data,

Qualitative Methad: The qualitative mcthod used was the Focus group discussion (FGD). A
Focus group Discussion guide was developed which explored issues relating to Foetal origin
of adult discascs, nutrition wise. Thrce {(3) Focus Gronp Discussion were conducted. Group
one was 1made up of piegnant women in their first trimester (either primip or multips), Group
two was made up of people In their second trimesicr, group three was made up of pregnant
women in their third trimester. A group made up 9-12 members. The information obtained
from the clients was collected with ihe use of a tape recorder which the clients consented 10

beforc the use and also with note -taking, and it was uscd to redefine /modify

the
questionainre administered.

The Questionnaire and the Focus Group Discussion Guide were translated 10 Yoruba
I anguage and back transloted .The FGD was also be transcribed into English language
Quantitative method: The dato were collected using o validaled semi-structured interviewer
administered questionnalre. The questionnaire was developed based on the objectives, short
review of the liteiature-and also based on the tindings/ excerpl modifications from the 3
focus group discussion sessions. Section A focused on the socio-demographic data of the
respondents and-contained eight questions. Section B focused on the Knowledge of pregnant
women o Foctsl Origin of Adull Discases. Knnwledge of FOAD was mnecasured on a 29-
point scale; scores of < 10, = 10-20, and > 25 were categorized as poor, fair and good.
respectively. Scction C focused on the praetices of pregnant women which was measured on
8 14.point scale: scores of <7 and 27 werc categotized as poor and good, respectively,
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PHC was selected and this was done for the § PIIC’

ol respondents 1equired for the study.
3.7 I[oclusion Criteria

s cqually Lo atinin the 422 number

The respondents were

1) Pregnant women attending antenata! clinic at the time of conduct ofthe study.

2) Pregnanl women who consented (o participation in the study.
Exclusion Criteria:

1) Pregnant women who did not consent to participating in the study.

Methods for Data Collection

Development of Instrunients and Methods for Data Colleciion

Both qualitative and quantitative methods were used in collecling the dat.

Qualitative Afethod: The qualitative method used was the Focus group discussion (FGD). A
Focus group Discussion guide was developed which explored issues relating lo Foetal origin
of ndult diseases. nuirition wise. Three (3) Focus Group Discussion were conductled. Group
one was inade up of pregnant women in their first icimester (either primip or multips), Group
two was made up of people in their second trimester, gtoup three was made up of pregnant
women in their third trimester. A group made up 9-12 members. The information obtained
from the clients was collected with the use of a tape reeorder which the clients consented o

before the use and also with note -taking, and it was uscd to rcdefine /modify the

questionairre administered.
The Questionnaire and the Foeus Group Discussion Guide were translated to Yoruba
1L anguage and back tianslhited .The FGD was also be trnscribed into English language
Quantitative method: The data were collecled using o validated semi-steuctured interviewer
administered questlonnaire. The questionnaire was developed based on the objeclives, shost
review of the litefature and also based on the findings/ excerpt modifications from the 3
focus group discussion sessions. Section A focused on the socio-demographic data of the
respondents and contained eight questions, Section B focused on the Knowledge of pregnant
womcn uit Foetal Origin of Adult [liscascs Knowledge of FOAL was measuied on a 29-
point scale; scores of < 10, 2 10-20, and > 25 were coicgorized as poor, fair and good,
respsctively. Section C focused 0o the practices of pregnant women which was measured on
8 [4-point scale; scores of <7 and 27 were catcgorized as poor and good, resPectively.
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3.8 Validity of instruments,

Validity is the ability of an instrument 10 measure whal the invesligator set 1o measure and

was censured by the following steps:

-

»

>

"

The two instruments viz 42 questionnaire and 2 focus group discussions were Pre-
lested al a Primary Healthcare Center in Osogbo Local Govemment.

The (wo instruments were pre-lested in Osogbo LGA 10 ascestain suitability and

appropridteness 10 field sitalions, determine whether the questions \were clear and

simple enough for poarticipants comprehension and determine the trend in the response
of participanis and the amount of time it took Io aedminister the questionnaire. Two
Focus Group Discussions was conducted, comprising of 10 respondents each of
different parity and trimesters, and 42 piegnant wvomen representing (0% of the
samplesize lor this study were interviewed with the questionnaire,

Content validity of the questionnoire wns (usther cnsured through the incorporation of
the preliminary pretested Focus Group Discussion resull,

The drafl instrument went through an independent review (rom peers and experts in

thefield of public henlth (H{ealth promotion and Education end Enviroamenial
Health).

Reliability of Instrument

» Cronbach Alpha technique was used 10 determine the reliability co-efficient of the

»

questionnaire .The reliability co-efficient of 0.7 or more {(maximum of ) was used to
adjudge the questionnairc as being reliable.

Al the end of the exercise, ilems thal were not easily understood were reflramed; those
that were found 10 be irrelevant were rcmoved. The preiestcd questionnaire was
analy2ed using the SPSS package version 18.

3.8.1 Dala Collection Procedure
The Instruments were modified and standardized after which three research assistanls were

tuined (or data collection, They were student nurses who were presently in trainlng. They were

l fuent in English and Yoruba language. The rescarch assisiants were rained for 1WO days. A (ime

table was drawn for this period, 100k them 3 hours 9a.m. 12 noon dally. The rescarch assistants

were trained in the foliowing asess; the objectives of the study, basic facts on sampling

procedure gs well as a review of the instruments item by ilem in order o ensure sdequate

undecstanding of the instruments, sppropriaic recording of responses and seeking clasif icatlon
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in cise of unclear responses and cornmunication skills. 1s addition, cthical issues such as

oblaining informed consent. respect for privacy and confidentiality of information were
explained (0 the research assistants. A manual of field operation were prepared (0 explain

how entrics would be made, the number of questionnaires to be adminisicred and how
vanables would be coded.

The research assistanis with the researcher swerc involved in the collection of the datn. Data

collection took place mostly in the morning when it was easier 1o gelt the participants at the

antenatal clinics. Short debricfing sessions was also held at the end of each day where the

day's work was reviewed and the next plan of action disscminated to the research assistants.

3.82 Data Management and Anolysis

®

The questionnaires were checked for completeness, collated, sorted and edited.

The questionnaires were hand coded with the use of a coding guide and a template
was designed on the SPSS (or entering of the coded dnta into the computer.
1he data collectcd were kept safe. The questionnaires were stored in 8 place that will

be sale from destruction of waler or fire or where an unauthorized peison could not
have access to.

Quantilative data werc analyzed using descriptive statisties, Chi-square and lopistic
regression lests al p=0.05 level of significance while qualitative focus pgroup
discussion (FGD) data which were used to fine tune or modify the questionnairc were
analysed thematically.

The tape — recorded responses from the FGDs was (rnscribed verbatim and used to
update the write up of the recorder. The FGD report was analyzed manually by the
rescarcher. Conteni and context analysis using a thematic approach involving the

grouping together of similar themes in cach tanscript was done followed by

identifying emerging trends and diffcrences across transcripls.

In respect 1o duic analysis from the questionuaire the following were dune,

Quantitative datn were entered into the computer and enalysis wos done using descriptive
siatistics of Mean Median, Sisndard Deviation and Chl-Square and Inferential statistics of 1-

lest and lopistic regression multivatiste analysis was used for the analysis. Findings were

summarized and presentcd in 1ables and chests.
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3.9 Ethical Coasideration

Reseaich piotocol was submitted 10 the Osun state ethics review commitiee for ethical
approval .Informed conscnt fonn was given to the panticipants which were both in verbal or a
written form. Participation in the study was voluntary. The naturc of the study, benefits and
objectives erce explained to the participant and were also assured that the information given
will be treated with utmost confidentiality.

However, participants were given equal opportunities to withdiaw their consent freely during
the study. Confidentiality of each participant was maximally maintained during and after the
collcction of his or het infonmation. Information gathered from the respondent was stored in

the computer for analysis by the researcher while the questionaaire filled by the respondem

will be kept for maximum of ten years aRer the purpose of the siudy had been accomplished
Finally, pasticipants’ right of confidentiality ond the right of resporsibilities of the
respondents was maintained throughout the course of ihe study.
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CIIAPTER FOUR

RESULTS

The results are presented under the following sections. Section one depicts the demographic
characteristics of the pregnant women. Section two sought to know the leve!l of knowledge of
the pregnant women on the esscntial micronutrients - conlaining diet thal they consume
during first trimester of pregnancy. Section three depicts practices of the prcgnant women
lowards prevention of foetal origin of adult discase considering their nutrition in the first

‘q teimester and section four sought thefactors influencing nutritional knowledge and pructice of

pregnant in the first trimester in relation 10 the prevention of future diseases .

4.1 Socio-Demographic Characterislics of Respondents

A complele response rate of 100% (422 out of 422) was oblained with the questionnaire
among pregnant \wwomen selected for the study, the ages of the pregnant women ranged from
| 16 10 49 ycars and the wmean uge of 30.9:.6.8 respectively with few (28.2%) of the
respondents wilhin 25-30ycars age bracket. (foble 4.1) shows the distribution sge of the
pregrant women. Majority (94.3%) of the respondents were Married, and 5.7% were not
matied. Some (59.2%) of the respondents were sell-employed, 25.4% were civil servants,
and | ).8% wcre unemployed while 3.6% of the respondents were students. The distribution
of 1espondents by religion showed thal some (53.8%) were Musliins, 34.6% were Christians
while 11.6% of the respondents were praclicing Afiican religions.
Few (26.2%) of the respondents said they had two children, 24.2% claimed they had no child,
possible becausc they were carrying their first “viable™ pregnancy while 19.7% had three
children. 14.5% of the respondents had one child, 11.8% had four children while 3.3% hed
five children. Few (27.7%) of the respondents was carying their fith or more psegnancy.
23.9Y. were on their first pregnancy, 23.9% were on their third pregnancy, 12.6% were on
their second- pregnancy while 11.9% were on their fourth pregnancy., The educational
qualification_showed that few (32.04) had no formal education, 272% had Primary
cducation, und 21.1% ol 'lhe tespondents lad lentiy cducation while 19.7% had Secondary
| education (see table 4.1). Few (44.8%) of the respondents were in their third trimester,
followed by 33.8% in second trimesler and 16.4% in first trimester.
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le 4.1 SOCIODgMOG RAPIIC paC ITORS

;l.‘ﬁ.mom Response Percentage(%)
| <25 18 ~

25-30 28
31.3§ 27
3640 19
4145 6

| _ >45 2

Marital Status Yes 398(94.3)

: No 24(5.7

Occupation Student ] St 3.53
Civil servant 107(25.4)
Self employed 250(59.2)
Unemployed S0(11.8)

Highest level of cducation Tertiary 136(34.6)
Secondary 83(19.7)
Primary 115(27.2)
No formal education 135(32.8)

Religion Christianity 146(34.6)
Islam 22.7(53.8)
Traditional 39(11.8)

Number of Children 0 (first vioble pregnancy) 102(24.2)
1 61(14.5)
? 112(36.5)
3 83(19.7)
a4 50(11.8)
S or more 14(3.3)

Cuirent Titmester First 69(16.4)
Second 142(33.8)
Thind 211(.19.8)

ANC  attendonce  during | Yes 3.12(81.0)

previous pregnancy No 80(19.0)
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4.2 Respondcnts Knowledge of micronutricnts csscntial In the first trimestcr

Respondents’ mcan knowledge score was 11.4£5.3. ‘1he respondents score ronged between 4
10 25. 0 to 10 represenied poor knowledge, 11 to 20 represented average knowledge and 21
to 29 represented good knowledge. The knowledge made of the respondenls is shown in table
4.5 below. Only few (23.7%) of the respondents were able to define cotrectly the meaning of
the growth of fetus during the lirst 1rimester as the critical period when most organs aore
formed and the period when essential micronutrients are required to prevent chronic discases
in future . When asked about when pregnant women should register at the antenatal clinic;
some (39.6%) said it should be the lirst trimester. Forty-one per cent of the espondenis
claimed that it is important 10 start taking folale containing diets like orenge and spinach
during the first trimester 35.1% of the respondents claimed that it is important to start taking

iron containing nultrients like {iver, meat, bone marrow, organ meat and egg yolk during the
nutrients like milk, fish and egg during the third trimester.

‘The respondents mentioned fish {262%) and liver (22.0%) respectively as the two major
leod sources of lron. The respondents mcniioned animal prolein (26.2%) and groundnul
(22.0%%) rcspectively as the two major food souvrees of Zinc. The respondents mentioned

muscle meat (25.9%) and milk (16.8%) respectively as the two major food sources of
Vitamin B12.

Moreover, majority (64.2%) of the respondents claimed they didn"t kriow that folate can be
found in green leafy vepelables like spinach while almost sevenly-one per cent of the
respondents said they didn*t.know that folaic can be found in oranges.

Also, majorily 69.7%, 74.2% , and 71.6% of the respondents claimed they didn't know that
intake of folatc containing food like spinach and orange in the first three months by the
mother can prevent hypertension,diabetes and obesity respectively in the baby in the future,
Some 72% , 68.5%, and 76.1% of the respondents claimed they didn’tknow that deficiency
of Tron in-the first trimester by the mother can lead hypertension, diabetes and Obesity
respective ly:-Majority (71 3%. 65296, 702% and 68.7%) af the rcsMondents respeclively
wrongly.claimed that Jaundice, Molarin and Rickets are the noncommunicable diseases that
can be iraced to Inckideficiency of folate, vitamin D12, iron, and zin¢ during the first

irimester.
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Findings from focus group Discussion were in support that most respondents did not hove

knowliedge of FOAD ond !ts prevention , The foilowing quotes reflected some of their
comments:

When asked whether they have heard abaut the concept of FOETAL ORIGIN OF ADULT
DISEASES (FOAD) and their positions abaut it as regards the chronic diseases caused by
the deficiencles of some micronutrients In utero which manifests later in future

8 people o1t of 1 0 claimed that they have only lieard before that deficiency of some
micronutricnts in utero can cause some discases in the child like neural tube defect but not

chronic diseases in fiture as il relates to FOAD, while 2 ather people were not sure whetler
they have heord of it or not

One of the 8 pcople said this: Me I don’t belicve that lyperiension, Diobetes and Obesity ca?
be caused by deficiency of some mic:onuiricits when pregrans. It could rother be hereclitary
/genetically deiermined or due to some unpleasant lifesiyles iu pregnancy.

Aematlier respotklent out of tie efore mentinnwed 8 suid wiki | know about diabetes is that it is

caused by consumptian of escess sugor, Iy pertension is caused by excess salt while obesity
is caused by the cousumiptian of excess fotty foodls.

IVhen asked about the micronmrients that are essential for the gaod health of bables and
mothers and their functlons

Y only mentianed folate and siated that it only prevents spinal bifida amd provides blood for

mother and child 3 mentiatied folate mui ferrous and also stated that they prevents anaemia
in mother andjaundice in the chiid loter.

3 gave no response

While no body mentioned zinc or vitamin Bl2 as they cloimed they were uually being told
oboui folate and ferrois in antenotol clinic and nothing more

Accord ingly, when askedwhether the respondeits belief or know that in additlon to neurol
tuhe defect, some chronic diseases may generafe loter in fulure due to inddegnacies of folate,
ferrous, vitamin 812 and zinc ,abaut 7 resporclenss out of 10 sald they don't know or

belleve,2 reluctantly saidyes and 1 respondent gave no respoinse
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Findings from fotus group Discussion were in support thor most respondents did not hove

knowledge of FOAD ond ils prevention . The following quotes reflected some of their
comments;

When asked whether they have heord about the concept of FOETAL ORIGIN OF ADULT
DISEASES (FOAD) and their positions about it os regards the chronic diseases caused by
the deficiencles of some micronutrients in uteco which manifests loter in future

8 people ot of 10 claimed that they have only heard béfare that deficlency of some
micronutrienis in utero can cause some diseases in the child like neural tube defect but not

chronic diseases in finure as it relates o FOAD, while 2 other peaple were not sure swhether
they have heard of it or not.

One of the 8 pcople said this: AMe I don’t belleve that hypertension, Diabetes and Obesity con
be caused by deficiency of some micronuirles when pregnant. It could rather be hereditary

/genetically determined or due to sonie mipleasaunt lifestyles (n pregnancy.

Another respondent ont of the ufure mentioned. 8 suicd what I know about diabetes is that it is

caused by consumption of excess sugar, yperiension is cansed by excess salt while obesity
is caused by the consumption of excess faity foodh.

YWhen asked about the micromtrients that ore essemint for the good health af babjes and
miothers and thelr functions

4 only mentioncdfolate and stated that it only prevents spinal b{fida and provides biood for

mother and child 3 mentiosedfolate and ferrous and also stated that they prevents anaemia
in mother and jaundice in the child later.

3 gave no response

While no body mentioned zinc or vitamin BI2 as they cloimed they were usually being toid
aboutfolate and ferrous in antenatal clinic and nothing niore.

Accordingly, when asked whether tie respondeins belief or know thet in addition 1o nesral
tube defect, some chronic diseases maygenerate later in fidure tue to inadequacies of folate,
Jerrous, vitarin 812 il zhic , ubout 7 resporklents o of 10 said they don’t know or

believe,2 reluctanily said)es and [ respordent gave no respotise
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Table 4.2: Some
| ¥ samples of respondents’ nnswer to knowledge questlons on nutrients
essentlal in the first trimesler tg prevent FOAD

Kn nrowleepde Sinteyen e

‘ ® -
How many trimesters are in o term pregnancy? Ireq. (%)
o) One (Correct)
12 (2.8)
b) Two
¢) Three 98 (23.3)
312 (73.9)

What ri 0 iS il |
1 trunester 15 it inponont to stan aking tolate containing dicts like
orange, spinach?

a) Before and during the first trimester(Correct)

b) Second trimester 173 (41.0)
¢) Third trimester 152 (36.0)
97 (22.8)

When is it important to start faking iron containing nutrients tike liver, meat
bone, marrow. organ meat in pregrnancy?
a) Before and during the first imester(Correct)

143 (33.9)
b) ico.:o:d .trimcstcr 92 (21.8)
c) Third uimester 187 (44.3)

When is it important to start taking vitamin B 12 containing nutrients like
milk, fish, egg in pregnancy?

8) Before and during the (irst trimester(Correct)

115 (27.2)
b) Second rimester 75(17.8)
¢) Third trimester 232 ($5)
Can [olate be found in green leafy vegetables like spinach?
a) Yes (Cosrect) 151 (35.8)
b) No 271 (64.2)
Con intake of folate containing food like spinach , orange In the first tuee
months by the mother prevent hypeitension in the baby in adulthood?
0) Y es(Corrcct) 128 (30.3)
b) No 294 (69.7)

AFRICAN DIGITAL HEALTH Q;OSITORY PROJECT



Can the inlake of folate

containing diets like mushroom

b 1) » Orange spinach in
the first irimester by tlc mother preveni obesity in the bab ! .

a) Yes(Correct) f o
B 109 (25.8)
| | 3 313 (74.2)
0
Do you know i deficiency of fojate conlaining foods like spinach, orange in
the first irimester can cguse diabetesin the baby in adulthoml?
a) Yes(Cotizcet)
120 (28.4)
b) No
. | | 302 (71.6)
Can deficiency of iron In the (isst trimesver by the mother Icad 1o
hypertension in the baby in (uture ?
a)Yes(correet) 118(28.0)
b)No |
304(72.0)

Can del.ciency of i1on in the first trimester by the mother lead 10 diabetes in
the baby in adulthoody?
1) Yes(Correct) 133 (31.5)
b) No -

. 289 (68.5)
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Table 4.3:

Grading of Knowledge score of prevention of FOAD
Knowledge score Freq. (%)
Poor Knowledge (0-10 points) 204 (48.3)
Average Knowledge (>10-20points) 186 (44.1)
Good Knowledge (>20 points) 32(7.6)
Total 122 (100.0)

— —
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43:  Respondents’
Respondents’ mean

Praclice on micronutrients consumption in the lirst trimester

practice score was 6.2:1.8. ‘The respondents praclice score ranged
between 2 10 9. 0to 7 representing poor practice,

i 8 to 14 representing good practice. The
practice grade of the respondents

is shown in table 4.6 below.Some (51.7%) of the

fespundents cleimed they they do not usually k0 {or anicnatal care in the fiest three months

of pregnancy while some (58.1%) said they usually take oranges (folate) regularly in the first

Mbjority (66.4%) said they do not take spinach regularly in the
first thtec months of regnancy, slightly half (53.6%) of the respondenis claimed they do take

egg (zinc) regularly in the first three months of pregnancy while ity-four per cent of the

respondents said they do take liver (iron) regularly in the first three months of pregnancy.

three months of pregnancy.

Exccrpts from the Focus group discussion further revealed that most people do not go for
antenatal in the {irst trimester and mos! do not believe that first trimester is the ideal time for
consumption of micronutrients nceded (0 prevent FOAD
When nsked about the trimester important and sensitive to prevent future disease, these are
some of their responses
Respondent 1: As for me, ail irimesters are important and sensitive. I can attend antenatal
clinic arytime. If n person did not take the nutrients in the first trimester whether dne 10 lack
o) Muwledye of pregnancy or nauseous feelings, she nuty start taking it in the second or third
trimester and there will be nothing wrong with the baby In futire
Anolher respondent said this: To me, I can say it is first trimester because I was told that
antenatal drugs should be commenced as carly as first trimester 1o prevet spinal bifida in
children, even though i don tusvolly go during this period ond 1 think in the like vein with
the prevention of FOAD, the fivst trimesicr is fmportant to consume this micromutrients rich
diet, although I om fust hearing about it navw(he fiure discases)
3™ respondent.: 1 don 't know: arpthing about FOAD. but | believe third t1imesicr is the masi
imporiant 10 atrend ANC and consume the micronutrients you just mentianed to prevent any
kind of disease whether in recent times or in futnre
o respandeni: f alsodon’s know about the concept of FOAD. but I think the 2 trimester is
the mast imporiant to atterd ANC and consume the micronutrients you discussed about

Reasont (s 1hiat inany pregnont women usuolly feel nauseoted io take food in the first trimester,

al ke me mowy afso [ecl 100 heavy' in the third trimester to consuree diels, €ven those thas

can beneflt the mother and babdy, therefore , 1 think the 7 irimester Is a kired of relief period

when advantage can be taken fo eaf such nutritious diet
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Table 4.4:

[Prev o
Question on pPrgetices Preveation of foetal origin of adulf diseases
Do you register nnd Freq. (%)
8o for ante.na :

pregnancy? ol care in the first thres months of

8) Yes

b) No 204 (48.3)
(| 1)o you take oranpes repularly ; . 218 (51.7)

s gularly in the firse three months of pregnancy?

b) No 245 (58.1)
Do )’OU ConSidCl' [nking spinach 177 (4|-9’
pregnancy? ’ regularly in the first three months of
a)Yes
b) No 142 (33.6)

. ‘ 280 (66.4
DO you include cgg regularly in your diet in the fisy three months of |
pregnancy?
1) Yes
b) No 226 (53.6)
Isli 196 (46.4)
S hiver regularly consumed in the first thyee months of pregnancy?
a) Yes %
b) No 229 (54.3)

193 (45.7)
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Table 4.5 Respoagents prevepiiye

r
Wise of nutrition in the f;,sy practice grade of the prevention of FOAD in the

- teimester
Praclice Score
: Freg. (%
Poor Practice (0-7 points) EA. ()
: 23 (77.
Good Practice (>7points) e Z0)
97 (23.0)
Total
422 (100.0)

b
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4.4 Facrorsaf [ecilog respondents autritional knowledge and prevesnilve
Practlce in the first trimester.

Marity of the respondents both in the FGD sessions and from Interviewer adminisicred
questionairrc claimed that cither their low / nil level of their education might be a

contributory factor from understanding and acccpting that essential nutrients are required in
the lirst tthmestes 10 prevent chionic discases in adulthood.

Only those with nil or low educational background were gathered to be influenced by food
1aboos, restricting them from cating certain diets in the fiyst trimester .most of which are
cssential io prevent future diseases in the child. The maintainance cost for buying most of
these rcquired diets regularly is also another factor affeciing the preventive practice of
pregnant women.and this may be inverscly related to their knowledge,because a pregnant

women ‘ith a8 sound nutritional knowledge will make use of scarce resources to find good
health for hersell and the unbom baby,

The Geographical location of some respondents also influence their nutritional knowledge
snd proctice.ln this wise, ANC attendance was not regular.limiting their information ability
and olso most of these nutrienis e.g animal protein and some other ones arc found in the
town(a location far from them) at a relatively cheap rate because of its abundance. Other
factors like vnawnreness of pregnancy-at the catly stage,moming sickness and occupation

alfect pregnant woman in nutritional practices during the [irst rimester.

The Table below shows the influencing factors and frequency of pregnant women alfected.
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le 4.6 Factors affecting respondents nutritional knowledge and prevenfive practice
le the first trimester

FACTORS TOTAL NUMBER PERCENTAGE
‘Food 1abooos 180/422 431%
\ (207422 19%
[ Higher education 300/422 7%
Occupation 215/422 S1%
Unavailability of the escential | 267/422 61%
diets needed
Moming sickness 2971422 70%
L\znnwmncss of pregnancy 2481422 59%
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4.8: Testof llypotheses
Iiypotheses One

There is no significanl relationship between respoodemis’outritiopal knowledge of
Prcvention of foetal origin of adalt diseases and antenatal atiendaoce

The first null hypothesis which stated that there is no significant relationship between
respondents’ knowledge on Prevention of foetal origin of adult diseases and antenatal
aliendance was tested. Table 1.18 shows the ¢joss lebulation ot respondents’ knowledge on
Prevention of foctal origin of aduli diseases with respondents® ontenatal attendance using Chi
Square siatistic. There was a significant relationship between respondents® knowledge on

Prevention of foetal origin of adult diseases and their antenatal attendance at 95 per cent

confidence interval (p<0.05). Respondents’ antenatal attendance has a role (o play in their

knowledge on Prevention of focial origin of adult diseases. The null hypothesis was therefore
rejected.
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Table4.7:  Relatlonshlp between respondents’previcus antematal atiendamce and
knowledge
- Respondents’ Kmowledge of Prevention of foeta! origlm of
aduit discases
Toor Average Good Total
Antcnaltn) Yes 129 (30.6) 182 (43.1)  31(7.3)  342(81.0)
Attendance
No 75(17.8) 4 {1.0) ! (0.2) 80 (19.0)
Total 204 (48.3) 186 (44.1) 32 (1.6) 422(100.0)
x = 81.524
di =2
r=0000
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Hypotheses Two

Therc Is no sigalficant relatlonship between respondents® level of cducation and
putritionsl knowledge of Preveatlon of foctal origia of adult diseasecs
The second null hypothesis which stated that there is no significant 1elationship between
tespondents’ knowledge on Prevention of foete! origin of adult diseases ond level of
education was tested. Tablc 4.11 shaws the cross tabulation of respondents’ knowledge on
Prevention of foctal origin of adult discases with respondents’ level of cducation using Chi
Square stetistic. There was a significant relationship between cespondents® knowledge on
Prevention of foctal origin of adult diseases and their level of education at 95 per cent
confidence interval (p<0.05). Respondents’ level of educstion has o 10le to play in their

knowledge on Prevention of foetal origin of adult discases. The null hypothesis was thegefore
rejected.,

S7
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Relll"onslllp between resPondents’ |oy ol
eve

ol cducatipn gnd knowledge

Respondents’
know|edge
olacielus €CE€ of Prevenlion of focral origin
Poor
Average Good Total
Freq. (%
Level T 172 Freq. (%a) i'req. (%) Freq. (%)
0! Teit et
Edu w17 @) Hd(0a
cation ( 28(6.6) g9(210)
Secondy; y 36 (8.5)
' 7
School 70k 0(0.0) 83 (19.7)
' 47 (1}
School (L1 300 115 (27.3)
No (onnal 86
Educotion ! 1(0.2) 135(32.0)
Tolal
- 32(7.6) 422 ¢100.
L =1157 £ (100.0)

df=6, p=0.0000
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Hypotheses Three

There is no siganificant relationship tetween respondents’ nunber of children and

nutritional knowledge of prevention of foetal origin of aduit diseases.

The third null hypothesis which stated that there is no Significant relationship between
respondents’ knowledge on Prevention of foetal origin of adult diseases and number of
children was tested. Table 4.20 shows the cross tabulation of respondenis® knowlcdge on
Prevention of focinl origin of adult diseases with respondents’ number of children using Chi
Squate slalistic. There was a sigaificam relationship between respondents’ knowledge eon

Prevention of foetal otigin of adult diseases and their number of childien at 95 per cent
confidence interval (p<0.05). Respondentis' number of children has a iote to play in their

knowlcdge on Prevention of foceial origin o fadult diseases. Thic null hypothesis was therclore
rejecied.
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Table 4.9
e F z f_"_"o_nslllp befween reshomlens®

—

numbep Ofch"tlrcn aml knmvlu!gt

_Rc-’l)-oub;;;fs‘_- ‘nowlen,
Knowlgd4 rev
.du"d"“’“ €OEC of Prevention or foctal origin of
Poor Average Good Total
F
req (%) Freq. (%) Freq). Fren). ('/')
No of Chiildren 0 Vi
1 4(152) 3738 (0.2) 102 292)
: : '8) (4.5) 27 (6.4) 15(3.6)  61(14.5)
: g (1149) 50118 4 (3:3)  112(26.5)
; 2 :::; 9(11.6)  1(0.2) 83(19.7)
) : 17 (4.0) 1(02)  50(1].8)

g 8(1.9) 6 (1.6) 0 (0.0) 14 (3.3)
204 (48.3) 186 “4.1) 32 (7.6) 422 (100.0)

x* =59.89
df=10
p-0.000

60
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Hypotheses Four

There is no signlficant rclationshlp between respondents’ preventive practice and theic
nutritlonal kmowlcdge of Preventlon of foetal origin of adult diseases.

The fourth null hypothesis which stated that there is no significant relationship beiween
respondents” knowledge on Prevcntion of foetal origin of adult diseases and iespondents’
practice on Prevention of foctal origin of adult discases was tested. Table 4.21 shows the
eross tabulation of respondents’ knowledge on Prcvention of foetal origin of adult discases
with respondents’ practice on Prevention of foetal origin of adult discases using Chi Square
stutistic. 1here was a signilicant relationship between respondents’ knowledge on Prevention
of foetal origin of adult diseases 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
foctal origin of adult discases hos a tole to play in their knowledge on Prevention of foctal
origin o adult diseases. The null hypothesis was thetefore rejected,
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' ﬁypothues Four

There s 20 significant rclationship Letween respondeants’ preventive practice and thelr
pulritional knowledge of Preveation of foetal origla of adult discases.

The foutth nuli hypothesis which siated that ihere is no Signilicant relationship belween
respondents’ knowledge on Peevention of foetal origin of adult diseases and respondents’
practice on Prevention of foetal origin of adult discases was teslcd. Table 4.21 shows the
cross 1abulation of respondents’ knowlsdge on Prevention of foclal origin of adult discascs
with respondcnis’ proclice on Prevention of foetal ongin of adult diseases using Chi Square
statistic. 1hicre was a signiticant iclationship between respolents’ kniowledge on Prevention
of foetal origin of adult discases and their practice on Prevention of foelal onigin of adult
diseases at 95 per cent confidence interval (p<0.05). Respondents® practice on Prevention of

foetal origin of adult discases has a role o piay in their knowledge on Prevention of foctal
origin of adull diseases. The null hypothesis was therefore rejected.
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Table 4.10:  Relutionship betwern respoadeats® practice and knowledge

Respondents' Practice of Preveation of foctat
origin of adult discascs

Poor Good Tota!
Freq. (%) Freq, (%) Freg. (%)
Knowledge Score  Poor 165 (39.1) 39(9.2) 204 (48.3)
Average 1SS (36.7) 31 (7.3) 186 (44.1)
Good 5 (1.2) 27 (6.4) 32 (7.6)
Total 325 (77.0) 97 (23.0) 422 (100.0)
£ =74.044
dr=2
P = 0.000
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CHAPTER PIVE

DISCUSSION OF FINDINGS, CONCLUSION AND RECOMMENDATIONS

Discussion of findings

5.1 Respondents Knowlcdge on Prevention of foetal origin of aduls discascs

From this study, majority (69.7%. 71.6% gnd 74.2%) of the respondents wrongly claimed

they didn't know that intake of folate containing food like spinach and orange in the first

three months by the muther can prevent hyjwitension. diabeles and obesity resPeclively in the
baby in the future.This is in line with the

Stalement from. Petrini, {{amner, Floftcs, and
Mulinare (2006),

who reported that women who were Jeast likely to consume adequate
amounts of folic acid were those who had the Icast knowledge about folic acid and its benefts

for pregnancy. and Shanker (2004) found that the second strongest indicator of female’s
food choices was nutritional knowledge. It is imporlant.for o person o have a basic threshold
of knowledge in order to make mtional behaviorl altering choices (Sapp. 2002). In addition
o education, O'Brien and Davis.(2007) rcporied that knowledge is more selient when
transmitted in the context of specific behavior and suggested the integration of nutrition
cducation into behavioral programmes targeting dictary behavior change. This however
corrclates with the study camed oul by Schmidt and his leam in 2012. The study found that
women who each day eonsumed the cecommended amount of folic acid (600 micrograms, or
6 milligrams) during the (irst month of pregnancy had good knowledge on nutritional intake
at this time and thus they experienced a reduced risk of having o child with autism spectrum
disurder in addition w all the vthes (Schmdt clal. 2012). 10w tolate 1s associated with LBW;
it is also associated with high serum homocysteinemia, which is associaled with CVD risk
(Vollsct et al,, 2000).

Folic acid supplements consumed before and dusing pregnancy may ieduce the risk of heant
delects in infants if women had knowledge on the essential supplements and nutrients to
consume to prevent or reduee this, (Bazzano, 2009) Howevcr, two separete studies also
found that the Fisk of neural tube defccts 1s sighificantly reduced when supplemental folic
acid is consumed in addition to a healthy diet beforc conception and during the first three
months nfter conception (Milunsky ct.al. 1989 and Mulinare ct.al, 1988). Supplementation
with folic acid and folate dicts has also been shown to reduce the risk of congenitzl hean
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efects,

cleft lips, (Wilcox et.ai, 2007) limb defects. and urinary (ract anomalics (Goh and
-lsonn. 2008).

In 1lus study 72.0%, 68.5% and 76.1% of the respondcnts claimed they didn‘t know that

in the first trimester by the mother cay lead to hypertension, diabetes and

obesity respectively in the baby in the future. Evidence shows that deficiency of iton in
pregnancy increascs the risk of sevcre angemi

deliciency of lron

end increascd matemal morbidity and
mortality (Khan et ai., 2006). Iron deliciency in pregnancy, is also asociated with matemal

and infant complications such as low binh wcight (LBW), premalurity, perinatal mortality,
increased nisk of matemal infections and lowered tolerance to blood loss and infection

(Murray Kolb and Beard 2009). In infants and young children, lron deficiency is associsled
with delayed mcntal, motor, and emotional maturation (Beard 2008).

From this study, 65.2% of the rcspondents claimed that Jaundice, Malaria and Rickets arc the
non-communicablc diseases thnt can be traced to lack/deficiency of Vitamin B12 during the
fust trimester. Thisis in contrast 1o Molly et al .2008 study that delicicncy of Vitamin B12 at
the early state of pregnancy may ncrease the risk of birth defect such ns neura! wbe defect,
pretem delivery and cardiovascular diseases in futuie (Molly et al.,2008) Vitamins play
imporbnl roics in cellular metabolism, maintenance and giowth 1o such an cxtent that even
before clinical symptoms are apparent; marginal deficiencies may be manifested as impaired
fentifity or reduced foetal and neonatal viability (llusley and Doane, 1989). Lack of matemal

vitamin Bl12 during pregrancy retards myelination of the foetal nervous sysicm, posing
health problems for the child in future (Lovblad, 1997).

From this study, 70.2% of/the respondents claimed that Jaundice, Malaiia and Rickels are the
non-communicable discases that can be traced to lack/deficiency of lron/Ferrous during the
[irst rimester rather than the chronic diszases of FOAD. This is in contast to Barker's groug
linding where they have found that low iron status during pregnancy Icads to an increased
placenta foetal ratio, in tum a good predicior of cardiovescular disease later in life (Barker
eLol, 1989). Anemia (defined as blood hemoglobin concentmtion fess than 11.0 g/dI) is fairly
comnol in women, especiglly in those from a poor sccioeconomic hackground. 1t is
commonly assumed that it is as a result of ison deficiency (Alnwick. 1998).

From this study, 68.7% of the respoadents claimed that Jaundice, Malasia and Rickels are the
can be traced lo lack/deficiency of Zinc during the first
relatesto FOAD

non.communicable diseases thal | |
Wimester jnstead of hypertension, diabees and obcsity as i
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éwj:vcr this is in suppon of the fact that, Zinc deficiency can be considercd an important
~ contributofy factor to the'*Barker Effect

which posits that exposures in the womb and
postnatal environment can predispose one to the heightened risk of certain auloimmune

discascs such as asthma, diabetes, hyperiension and coronary heart discase later in life. In this

sense, the cffects of maternal exposure 1o zinc deficiency on birth defecis may be more
profound than is generally realized.

Diabetes mellitus is one of the most common chronie discases of FOAD,and according to
WHO, estimate nearly 300 million individuals are atlected by this disorder, Diabeles is one
of the major couses Of blindness, increased sk of canliovascular disorder, cnd-stage renal
dsaase, and non traumatic limb amputation (Chimienti , Rutier . Wheeler , Wijecekam |
2011).
Zinc is crucial for the pancreas and the regulation olblood glucose. Insulin is stored in a
crystallinc form as a zinc insulin complex. lience, the zinc concentration of the pancreatic b
cells is among the highest in the body. Additlion of zinc to insulin in vitro extended the
duration of insulin action. In the 1930s, zinc ions were added in vitro (o produce protamine
zinc insulin to contro! the blood sugar in diabetic patients. In the presence of zinc ions, both
insulin and proinsulin duners aggregate into hexamers containing bound zinc (Chimienti ,
Rutter , Wheeler, Wijesekara ,2011) . ZaT8 mRNA and protein has been shown (o be aimost
exclusively confined to pancreatic islels and to participate in the regulotion of insulin
secretion( Chimienti , Ruiter, Wheeler , Wljesekors ,2011). ZnT8 is believed to be crucial for
both zinc transport in the insulin granules and insulin erysiallization, which could not occur
unless zine is present. Zinc isa polent physiological regulator of insulin signal transduetion,
mainly through the inhibitory efTect un protein tyrusine phosphotasc 1b, the key phosphatase
that dephosphoryiates the insulin receplor. An adcquate supply of zinc is crucial for insulin
biosynihesis and storage, especially when there is hyperglycemia. Jn zinc-deficicnt stales.
there isa clear decrease in islet cell insulin conlent (Chimienti , Rutter , Wheeler , Wijesekara
2011 ; Sakurai $4,2005) .

Recent studics by Jansen ct al. (2012) showed thot 2inc supplementotion moy be a potential
trestment adjunct in type 2 diabetes because 2ine also promotes insulin signaling. |

In a recent review, Caulfield and colleagues clearly showed that zinc supplementation of
pre®@iant women has inolernal and foctal benetits. Most of the untQuivocal data come from

animal experiments, but there arc also human studies thal show supplementation increasing
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station length, decreasing 1isk of PROM and decreases in vaginal bleeding (Kynast and
aling, 1986).

Some (57.1%) claimed that a pregnant woman should visit the clinic for chicck-up up to 3

times for effective education sessions.This is also corroborated by Fagbamigbe ef.al. (2013)
study, where they reported in their study that majority (73.7%) of their respondents atended

clinic upto four times for check-up based on earller imformation they had on importance of
ANC’

5.2 Respondents’ Nutritional Praclice on PPrevention of foetai origin of adult diseases

Though, over half of the respondents either from the FGD or the interviewer ndministered
questionnaire elaimed that they consume most of these nutrients (Zn,Vit Bt2.fe and Fo)
containing diets e.g orange, spinach because the family members and health workers advised
them to, but not in the proportion and manner at which it could prevent FOAD, this mighty
be becausc they were only told these diet ae good for development of baby and mostly
stessed on the health of the mother and not because of the prevention of FOAD, in which if
told would have increased their knowledge about it and consequently improve their practice
in a manner that these essential diets would be consumes religiously to prevent FOAD most
of them are not practicing it for the prevention of foctal origin of aduit diseases. From the
study, above half (58.1%4) of the respondents claimed they do takc oranges regularly in the
first three months of pregnaney, 53.6% of the respondents claimed they do take egg regutarly
but 33 6% said they do take spinoch but not for the prevention of Foetal Origin of Adult
diseases.Overall, they have poor practice on prevention of foctal origin of adult discases.

5.3: Pactors influencing respondents nutritional knowledge and practice in the

prevention ol chronic diseases in adulthoodd.

Excerps from the Focus group discussion and the responses of some respondents showed that
the nutritona! knowledge and the preventive practice of the pregnant women especially
during the fiegst  uimester is  influenced by foclors such as  Food
taboos,occupation,inoccesibility 1o heoith centersilevel of cducation, Economy/poveny,
unawareness of pregnancy carly enough.

Some respondents claimed that they would almost be entering into the thitd month of
pregnancy before discovering they are pregnant.Some even said thal moming sicknesses do
not allow them to eat nutritious diet while some said may be their level of education had

hindered them from having sufficient nutritional knowledge.Other factors such as f00d 1aboos

66

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



they are usually forbiddden by their culture 10 eat
ly animal products so as 1o prevent the child from
factor mentioned by some people as ihey claimed
the chance 1o prepare some of these dicis which are

listed to be essential in the fiest tri mester of pregnancy for the prevention of Foctal Origin of

Adult diseases.

5.4 Conclusion

The result of the current Study on knowledge and practice on prevention of foctal origin of

adult discases revcaled that, some of the Socio demographic factors (marital status and

other foclors. ‘Ihese were: fke: occupation. parity, and niimber of children (P - values were <

0.05). Also, only one of the socio-demogmphic loctots (religion) of the respondents was not

associoted with practice (P values ranged from 0.821). However, there was significant

association between practice (the outcome) and other factors. These were; age, marital status,

occupation, parity and number ofchildren (P~ values were <0.05).

The level of knowledge of Pregnant womicn on the prevention of foeis| ongin of adult disease
in terms of micronutrients was assessed and it can be concluded that the pregnant women in
the study ares had Jow knowledge on the prevention of foctal origin of adult disease as many
rather knew much about spinal-bifido end jaundice which folatc deficiency in the first
trimesler could cause. Only few of the respondents were able to define correctly the meaning
of the growth of foctys during the (irst trimester 8s many claimed the foetus is just in bloody
fofm at this time arid little ‘or no serious attention as regards the prevention of FOAD is
considered . The practice of pregnant women on the prevention of foetal origin of adul
discase was also determined anil it can be concluded that the pregnant women in the stugy
area were on the average practicing prevention of foctal origin of adult discase unknowingly
8 they claim they consume most of the diets rich in the micronutrients but for other purposes
other than ihe preventjon of FOAD. Also, almost half of the respondents claimed not to go
for ante-notai core service for the first three month of their pregnancy, but they were nking

the necessary food although not in a bid to pievent FOAD, but 10 prevent other common

acute diseases like maoloria, neurn ! tube defect, jaundice, pollo etc in the chlid .
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Faeto(s inllucncin nutry iona now vere sought Lo .
i g nutnin Ik ledgc ond practicc of the pregnant wOmen \wer gntt
includ IbOd i ] c {

udc taboos du““g Pfem'lcy. conomic factors. occupation.moming SiCkﬂCSS.th

of awareness of pregnancy atthe early sqage, inacceesibility 1o health centers.

5.5 Implication of Flndings for Health Promotlon and Education

Health education is any combination of leaming experiences designed to help individuals
snd conimunilies improve their health by increusis g

tieir knowledge or influencing their
altitude ( WHO, 2015).

Findings from this work has a great impact on heolth promotion and education in that it
determined the educational need of health care providers. With this siudy, the knowledge of
the health care providers was indirectly known as pregnant women claimed that health care
providers simply tell them lo eal good food and do not most of the times specify what Lo take

and in what propottion to take them. As found out in the study, many health carc provider do
not know that fruits and vegelables arc replacement for most routine drugs. However, with

this finding,a reference 1o base health education and promotion upon is estublished.

These findings have implications for nuttition education and designing progroms aimed at
changing pregnants women diclary patiem positively, therefore targeted interventions such as
encouraging \wvomen likely 1o have low binth weight babies have been suggesied, although
only for those at risk in affluenec area (0 avoid increasing nsk such as those outlined in the
thai lly: plicnontype model. By extension, it has also been suggested o circumvent the focus

on fetal development aliogether ‘and rather focus on univetsal intervention such as
encournging breastfeeding.

The findings of this work enabled one to know the nutrients thal are good for fetal
development but yel are (orbidden by culture and als0 the nutrient thal misconception has
denicd pregnant womien nccess to, However, the finding of this study is relevant to health
Prfomotion and education because it will focus on these weaknessess lo biing out a posjive

attilude towards dictary pattem in pregnant women. ; |
Likewise. an individual knowing that he/she is at increased risk of developing adult discases

of foeial origin and laking strict measures fo prevent it or reduce the risk is an implicalion for

Health education and promotion.
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Bascd on the lindings from the study,

Recoinmendation

the fellowing recommendations are hereby made;
Helping women deal with unpleasant side effects of pregnancy as well as more
serious ones should be a focus of prenatal support. This can be done by encouraging
healthful nutritious diet rather than bombarding and scarring mothers away ‘ith
ermomous nausen aggravating antenatal drugs.

Because of the likely high global prevalence of zine deliciency nnd the serious range
of complications that can be induced by this conditlon, public health programs are
urgently needed to prevent low zinc Intake and poor absoiption of zinc.

It is recommended that pregnant women should be screened whenever they go for
antenatal clinic for micionutrient deficiency. Knowing the high risk seasonal periods
for maternal micronutrient deficiencies can aid in developing and (aigeling
interventions (or their control.

Health carc personnel involved in antenatal class coaching should be well trained end
screcned on their knowledge on the prevention of foetal origin of adult diseases.

Biuth weights of children should be taken at binh and eloscly monitored so as to
reduce the incidence of chronic diseases because knowing the consequencies ol low
birth weight will enable an individua! ot risk ©0 live a precautlous lifestyle that would
not (urther aggmvaltc the occurvence of these chronic discases in luture-

Husbands and other significant others should also be cartied along in the ante natal
education so s 0 Bive necessay assistance /push to their pregnant wives when
needed.

A collaborative process to develop and disseminate necessary guidelines outlining key
reproductive nnd child health activities is rccommended. This is usefisl especially in
the arca o[ nutrition requirement in pregnancy.

Capacity building which includes development of educational materials, posters and
handbills should be iecominended. And most of it should be in local langusge that the

pregnant women can unterstom.
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APPENDICES

APPENDIX 1
DR;[;II::FOCUS CRrRoOUP DISCUSSION GuIDE ON KNOVWLEDGE AND PRACTICE
OF GNANT WOMEN ON TilE PREVENTION OF FOETAL OKIGIN OF

ADULT DISEASE IN OLORUNDA LOCAL GOVERNMENT AREA
0SOGBO,0SUN STATE

Dear respondent,

I'am 2 post groduaic student in the department of health promotion and education in the
faculty of Public health, University of Ibadan. | am peesently conducting a research titled
“KNOWLEDGE AND PRACTICE OF PREGNANT WOMEN ON THE PREVENTION OF

FOETAL ORIGIN OF ADULT DISEASE IN OLORUNDA LOCAL GOVERNMENT
AREA.OSOGBO.OSUN STATE. | assure you that all the responses provided will be handled

with utmos! conlidentiality. There are no wrong or right answers, honest and sincerc answers
would be appreciated. A tape recorder witl be used for this exercise (0 cnhance recall of our

oconversations.
Thank you for your cooperation
Investigators signature:

Date ;
Mobile no: 08032416867
E.mail: ronkicojo@yahoo.co.uk

FOLLOW UP QULSTIONS
Probe for “YES” as an answer

MAIN QUESTIONS

1) There are some discases which occur in

adulihiood and are traceable to lack of

esseatial nuiricnts in pregnancy. Arc you

aware of 1his?

HEJ Name 3 diseascs thal nrccfiused asa
result of lack of essential nuirients like
folate calcium, Ferrous in pregnaney? |

Probe: lypesiension. Diabetes, Obesity
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-? '-_\_Vlml are the nutrients required 16 tokc
during pregnoncy (o prevent these
diseases?

Probe: Folate, Caictum, Ferrous sulfate

4) Nome the dicts where Folates can be
| found

Probe; Oranges, Green leafy Vegetables

| $)Name the diets where calcium can be
found

Probe: Done, Milk

6)Name the diet where blood supplements
(Ferrous ) can be {found

Organ meal, Ugu leaves

7) What are the factors that con prevent

you Irom taking either or all of these e.g

oranges, milk, vegetables, organ meats in
nregnancy?

Probe: Poverty, Culture, food taboo, Inadequate
information, Inadequate Knowledge

you have received on the prevention of
foctal origin ofadult discascs?

'ﬁTthat arc the sourcesof information that |

| Probe :Antenatal class, Significant otheis,
chuech, mosque, Radio, Television, postals
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APPENDIX 1T
VORUBA FOCUS GROUP DISCUSSION GUIDE FOR PREGNANT WOMEN
INTRODUCTION

Mo je omo ilc iwe giga unifasiti Ibadan. Mo n se iwadi lori awon earun olojo pipe ti aironje
li 0 ni craja 1i 0 se koko je ninu oyun nfa fiuin awon omo ni ojo iwaju. Hlo nilo ifosowopo in,
mo Sin fo Yin ki edahun awon ibcere ti a 0 ma bi yin gege bi o se wa lokan Yin, a sin seleri
wipe oun kohun ti ¢ ba so koni tu sitako si ni je akoba fuun yin. A 0 me lo cro agbohunsile lati

sanwalowo gba oun Yin sile ki o 1c ranwa leti gbogbo oro ti 8 0 ma so nihin. E seun pupo

Koko inu ibcere

Idahun amugbaiegbe
I)Nje e mo nipa nwon aarn olojo pipe i a)Beeni
aifonje asaraloore je ninu oyun afa lojo
iwaju? b)Becko
2) E daruko koko aarun meta ti ei lo ogun Aarun ejeriru, Alogbe, Isanraju

ejc. ogun amegunle,ogun ofefe/foliki nfa lojo
iwaju fun omo

3)Ogun li oloyun nlo gbodo ni cioja Ounje ti | Foliki,0guncie,0gunamegunle
o nsaraloore ninu bii.......

4) lnu ounje won i atileri Ogun ofefe/foliki | Osan, ewebe
li alaboyun nio

5) Inu Ounje woni a ti le ri ogun amegunle ti | Ecgunesan, Miliki

Alaboyunnlo !

6 )Inu ounje woni n ti le ri ogun oje ti Nkon inu eran ,Ugu

alaboyun nlo . —— :

DKIni awon ountl o le dena yin [ati ma je Esin, Asa, @iniimo (0 ,aisowo

awon ounje wonyii? _—— ‘ : -
B)Niboni ¢ 1i gba idanilcko rii lori asrun Telitision, redio, lic iwosan, Ebi/ara,
ojoiwaju ti aironje asaralooieje ninuoyun | iveilewoiile Hosin

nfa?

€ s¢ pupo fun ifarabale yin
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APPENDIX 1))

QUESTIONNAIRE FOR SURVEY ON THE TOPIC
KNWOLEDGE AND PRACTICE OF PREGNANT WOMEN IN RELATION TO TUE

PREVENTION OF FOETAL ORIGIN OF ApuULT DISEASES IN OLORUNDA
LOCAL GOVERNMENT, 0SOGBRO, OSUN STATE.

INTRODUCTION

Dcar Sir/Mg,

| am a student of Universily of Ibadan, Depattment of {lealth Promotion and Education. | am

carTying outa research on the Knowledge and Practice of pregnant women on the prevention
of Foetal Otigin of Adult Disesses.

The increasing number of cases of chronic discase /have now been traced and conlirmed to
have originated from foctal life during the critical petiod of development olher than through
genelic and environmental causes ,which could have been prevented if wwomen had sound
nutritional knowledge and practice.

[ hereby crave your indulgence to provide answers to the questions filed below inorderto
provide baseline data for the propagstion of future nutritional progranuncs to prevent such

occurence.

You are cnlitled to your own opinioiis and | promise 1o Ireat all provided information with
utmost confidentiality.

Are you willing to participate?

Name Of PHC:...cceiiaineiacboraioiccvarssacsenes

Ojo Oyeronke Ofanrewaju: roaKicojo@ynhoo.co.uk 08163471528

—————————————————
Fe—— e —
For official use only. W

Serial Number___ s .
Interviewer’'s Name: ———
Date . i =g

N
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f _.u 4 '--A.

SURSE S | QUESTIONS OPTIONS RESPONSE
I8t ~ | How old sre you now =
| 'l Are you married? Yes
Jll— 2)No/l do not know
| What is your )Student
I Occupetion? 2)Civil servant
1 J)Antisan
J)Housewilc
| Syrading
4 Whatis your religion? | YChristianity
i 2) Islam
3) raditional
4) Others .
How many children do -
you have?
|
7 ~ | Doyou autcnd antc naal | [}Yes
ciinic previously 2)No
| whancver you ate
peegnant?
2 Where do you previously | 1) Health centers
attend the clink? 2) Mission houses
3) Tradowmnedical houses
4)Homes
Whai is highed 1) Tentiary
f kevei of ::::uim‘! 2) wexandery school
3) priraasy school
4)No formal education
: 1)Fiest rimoRey
10 m Urimesia e YOU - "
31T0ind bimaali?
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SECTION B

OMENON THE IMPORT ANCE OF FIRST
IN RELATION TO FOAD

RESPONSE

CODE

‘| How mony trimesler is a term pregnancy?

1)1
2)2
J)3

0
0
|

Which trimester is the most critical one?
1) First trimesler

2)Second trimester

NThird trimester

13)

OO -

| WWhatdo you understand about the growth in the foctus
during the first irimester?

2)Critical period when most organs are formed
blAnything other than A

14)

\Vhen should a pregnant woman register al the ante
natal clinic?

1) First trimester

2)Second (rimesler

N Third trimester

©C 0O -

15)

At whoal trimester is it important o start taking folale
containing diets like orange,spinach,?

1) First trithester

2) Second trivnesier

3) Third trismester

16)

Among these trimesters, when is it important 10 stant
taking iron conltaining nulrients like liver, meat bone
mariow,organmeast,egg yolk?

1) Fiest trimesler

2) Second trimester
3) Third trimester

17)

Among these triniesters, when is it impoitant © stmt
taking Zinc containing nutrients like oyste!s, crab,
soybeans?

1) First trimester

2) Sccond trimester

3) Third trimester

18)

i< 11 iImporant 1O Siat
Among thesc trimesters, when 1S i lmpor.afll *
lakinggVilamin [312 containing nutrients like milk, (ish,

cgg?
1) Fiest trimester
2) Second trimesier

e ———

3) Third trimester sl e
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'!.fst two importance o folic ac

id inpregna 7 -
, I,AI;:y of the following is correct FE L3 ;"Y 2 points
| )For nonnal red and white blood gorypats
fma
2)Cnhances cell division iy correct(1/2mar
3)For cell growth and reproduction k each)
4)Prevents neural wube defect
an folatc be found in green leafy vegelables like
spinnach ? I
1) Yes 5
2)No/t do not know
Can folate be found in oranges 7
1) Yes
2)No/1 do not know '
0
Can inlake of folate containing food like spinach, +
orangc in the first thirce montiis by the inothes prevent
hypertension in the baby in future? |
1) Yes 0
2)No/l do not know
Can deliciency of folstc conlaining foods tike +
spinach,orange in the lirst trimester couse disbetes in
the baby in future? Any 2 points
1)Yes is corree(1/2
2)No/l1 do not know mark cach)
0
24) | Can intake of folate containing dicts like
spinacb,mushroom,orange in the [irst trimester by the
mother prevent obesity. in the baby in future?
1) Yes
2)No/l do not know :)
25) | List2 importance of iron supplement in piegnancy ::ny 2 poinis
a)Building of ited blood cell
b)As a part of'cnzymes résponsible for breaking down ;omcmbl)( |2mar
fat carbohydmie and protein .
c)It helps in the conversionof hydrogen pe1oxide 10
oxygen and waler e =7 vl =
26) | Can deliciency of iron in first timestef by the mother
lead to hypertention in the baby In fulure.?
1) Yes J |
2)No/] do not ¥now
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| Can deficiency of iron inthe

rst rimester by the

mother lcad to diabetes in baby in future?

1) Yes
2)NoNl do not know

Do yuu think nut aking iron dicts in first imnester by

the mother can lead 1o obesity in (he baby in future.?
DYes |

2)No/1 do not know

—

Mention 2 food sousces of iron

Any 2 of the following lisi{] mark each)

Liver, Qyster, Fish, Eggyolk, Kidney, Meat
bonemarrow, dark green leafy vegelables, wholegrain,
diied beans and dried lruils

|

List two importance of zinc in pregnancy?

Any 2 of the following point

For rapid wound healing, 11 promotes growth, [t
improves appetite, It improves immune defensc
mechanism, It assisis in sexual maiuration, It assists in
Carbohydrate protein digestion and melabolism, It
enhances insulin and otlier enzynics sclivilies

Any 2 poinls
is

correct(]2mar
k each)

J

Any 2 poinls

31 | Mention 2 food sources of Zinc
Oysters,Crabs anima Iprolein,gruundnul, wholegrain,dryb 1s correc(1/2
eans,soya beans. mark cach)
32 List 2 imponance of Vitamin B12 in pregnancy? .Any 2 polnts
a)lt is important in the synthesis of genetic maierials is corvect(1/2
b)It aids in normal red-blood formation mark cach)
c)For beticr concentsation and memeory
d)Helps in the utilisstion of protein,Carbohydratc and
fat
e)lt is a past 0 co eazymes that helpsn the meuwbolism
of body cells pasticularjy bone manow and gr Ay 3 voinEs
33 | List two vitamin B12 food sources that you Mnow *
Any 2 Iscorrect(] mark each) i —y
Cheese,Milk,m usclemeatliverk idney.cB8.fish X each)

lcablc Jiseasey Ut canbe |

E——

Whai are the noncommMunicablc
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| truced o luck of folale during the fiss

e nhncy? three nonthis of

I) Hypertension, diabetes, obesity

' 2) Joundice, malario Ricket

H 3) Pellogra, meaosles, polio

Whot are the non-communicable diseases that can be
[raced to lack/deficiency of Ferraus,during the lirst
truncster

1)Hypcrtension, diabetes, obesity
2) Joundice, molaria Ricket
3) Pellogro, measles, polio

OO —

\What are tlie non<<communicable diseases that can be
traced o lack /deliciency of Zinc during the first
trimesicr

I)tlypcrtension, diabeles, obesity

2) Jaundice, malaria Ricke:

J) I’cllagra, measles, polio

O o

What are the noncommunicable discases that can be
traced to lack of Vitamin B12 during the fust trimesicr
1) llypcitension, dinbetes, obesity

2) Joundice, malario Ricket

3) Pellogta, measles, polio

(=)

18)

How many times should a pregnont woman attend
ontenalal care during the course of pregnancy

39)

Give 2 dangcrs associated with lack of complete
ontenatal care attendance.Any 2 is correct except for the

last oplion

a)Poor felal development

b)Poor knowledge on safe pregnancy tips
c)Poor maternal heolth

d)Foetal origin of odult diseases

¢)None

Any 2 points
is correct( 172
mark each)

10)

Totul scores obtained:

41)

Code:
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SECTION C

PRACTICE OF PRECNANT WOMEN ON NUTRITION IN THE FIRST
RIMESTER IN RELATION TO FOAD,

Do you go for antcnatal care in the first three
months of pregnancy?

1)Yes

2)No

)

Do you take oranges regularly in the first three
months of pregnancy?

)Yes
2)No

Do you 1uke spinach regularly in the first threc
inonths of pregnancy?

1)Yes I
2)No 0

15) Do you take cgg regularly inthe first theee
nyonthsof pregnancy?

1)Yes i
2)No 0

146) | Do you take liver regularly in the first 3 months
of pregnancy?

1)Yes

2)No 0

47) Please state the food you

take regularly in the first trimester
(Zinc)Oyster, crab, groundnut,

cgg. wwhoicgnain, soyabeans, drybeans
VitB12:Liver,Kidney,milk.fish,
cheese, musclemeat

Folate: Spinach,

orange, mushtoom, oat,

Jren: fish. cggyolk, meat boncmarrow.0rgan
incal

More than 2 [olate diet=0

More than 2 2inc containing dict=0
More than 2 Vit B12 dict=0

More than 2/ iron containing diet=0 =

48) Total score obtained:

49) | Code: — -
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2) | Do you go for antenntal core in the first
months of pregnancy?

;' | )YCS

|.2)No

three

43) ?_Do you take oranges regularly in the f;
months ol pregnancy?

1Yes

2)No

rst three |

d—

44) | Do you luke spinech regularty in ihe first three
months ol pregnancy?

NYes

2)No

45) Do you 1ake cgg regularly in the first three
months of pregnoncy?
NYes

2)No
Do you take liver regulorly in the first 3 months h
of pregnancy? T

Yes
2)No

. 47) Please stnie the food you
take regularly in the first trimester
(Zinc)Oystcr, crab, groundnut,

cgg. wholegmin, soyabeans, drybeans
VitBI12:Liver,Kidney,milk, fish,

cheese, musclemeat

Folate: Spinach,

oronge, mushroom, oat,

Iron: fish, eggyolk, mcal bonemarrow,organ

necat

More than 2 folate diet=0

More than 2 zine containing diet=0

More than 2 Vil B2 dict<0

More than 2 iron containing dict=0

48) Tolal score abtained:

49) Code:
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Please tick where oppropriate

Morning sickness
Pacrty
_()Tcupnllou —
LFI::&‘ of higher education
Uoaccessitllltly to heaith
cenlers

Unawarencss of pregnancy
carly

Food taboos

YORURBA BPRAFT OF QUESTIONAIRRE FOR PREGINANT WONMLEN

Oro Isartu

Mo je omo ile iwve unifasiti Ibadan, mo si n se iwadi lori imo ati isesi awon oloyun wa nipa
80run 0jo ivaaju olojo pipe ti ai ri awon erajo ounje kan jc ninu osu mcto akoko ninu oyun
nfa,

Eri ti 0 doju lihan pc opolopo awon aarun olojo pipe ni ibasepo pelu aije ounje asoruloore
ninu oyun eleyi ti o se dena bi opolopo obirin ba ni imo ti 0 fo nipa ounjc 1i 0 se koko ninu
oyun papa julo ninu osu meta akoko, 1i o si n je won.

Mo nilo irpnlowo yin nipa {i [i idahun li 0 ye si awon ibcere ti a fe bi yin yii. mo si fi n dayin

loju wipe ohunkohun ti e bs ko tabi ami idanimo yin ko ni tu sita. Ese pupo

Nje o wu yin lali kopa?
APA KINI:

Nomba | Ibeerc Idahun Aayo koodu
1 Omo Odun mclo ni yin
bayii?

A Nje ¢ wu nile oko bayii? ) Becni '
2)Besko 2
.._————-——-——'.—"—'_‘ e l

3 Ise wo ni e n se? [)Omo ile we 9
2)Onise Osu 3
3)Onjse owo 4

[40luwase | ——
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SECTIOND

FAC:[‘ORS INFLUENCING TIHE NUTIITIONAL MNOWLEDGE AND PRACTICE
OF PREGNANT WOMEN DURING FIRST TRIMESTER

Pleasc tick where appropriate

Moraing sickness

Poverty

Occupalion

Lack of higher cducation

" Unaceessibllity to health
cenlcrs

‘Unawarcencss of pregnancy
carly

TFood Iaboos

—

| YORUBA DRAFT OF QUESTIONAIRRE FOR PREGNANT WOMEN

Oro Isanju

| Mo je omo ile iwe unifasiti Ibadan, mo sin se iwadi lori imo ati iscsi awon ofoyun wo nipa
aorun ojo iwasju olojo pipe ti ai ri awon croja ounje kan je ninu osu melos akoko niau oyun

| nfo.
Eri ti 0 daju iihan pe opolopo awon aanin olojo pipc ni ibasepo pelu aije ounjc osaraloore
ninu oyun eleyi ti o s¢ dena bi opolopo obirin ba ni ima ti o to nipa ounjc ti 0 s¢ koko ninu

oyun papa julo ninu osumcia akoko, ti 0 si njc won. | .
Mo nilo iranlowo yin nipa fi fi idshun lioye si awon ibeere ti a fe bi yin yii, mo si fi n dayin

loju wipe ohunkohun (i ¢ ba ko tabi ami idanimo yin Ko ni tu sita. Ese pupo

Njc o wu yin lati kopa?

APA KINI: —
Nomba [ Ibeerc v, tdalun Aayo
] Omo Odun melo ni yin
bayii? i & li<
2 Nje @ wa nilc oko bayii? | 1) Beenl
2
2)Becko
| —— — I
i 1}Omo ile 1we :
3 Ise wo ni ¢ n s¢? Z;Onisc 5 E
3)Onise owo 3 |

A
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Elesin wo ni yin? 1)Onigbagbo ’
2)Musulumi ?
3YAwon gmi

O toomo melo ti ¢ bi? Lt Tomia 3

Oyun elckelo ni eyi?

|
Nje ¢ maa nlo fun 1)Beeni
idonilcko Kankoan ni !
bakugba li ¢ boa loyun? | 2yBecko 2
F&.bo ni ¢ 1i ma ngba 1)lle iwosan ]
idonileko nigbakugbatie |2)ile ljosin 2
La loynn? 3)lle agbebi 3
4)Abeile 4
Kini ipelceko yintioga | |)unifasiti |
julo? 2)ii cko girama 2
3)ile eko 3
alakobere 4
4)Nko kawe
10) Kini ipcle oyun tic wa
bavii?

APA KEJI: IMO AVWON OLOYUN NI"A PATAKI OUNJE ATI OYUN NI OSU
META AKOKO.

11) | Ipele melo ni igba iloyun pin si?
1Okasi 0
2)Meji (2)
3)Meta
4)Meto si oke e B 0
12) | Ninu awon ipele oyun yil,ewo nio s clege julo ? ,
1)Alakoko | -
2)Elckeji v
| 3)Eleketn :
4)Clcketa sioke )
13) | Kini o ye yin nipa bi omo inu sc ndogba ninu Osu
meta akoko? SR .
1) Igba yi seclege ti awon c:n Pataki sra nli 7
2)Oroti o ysto si idahun akoko . ’
14) éwo ninu)z,nwon ipele yiinio s koko lali lo foruko |
sile fun ayewo ninu oyun? -
1)Alakoko 0
2)Elekeji 0
3)Elcketa 0
| | DElcketa sioke
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Ewo ninu won ni o s¢ koko 1ati bere sijnf je ounje ti o
| ni croja ogun adens anun aluyin ninu bij
e | 0san,ugu,olu?

b)tieke)i
l c)Elekela
d)Elekets si oke

CooOonN

Ewo ninu awon ipcle ¥iiniio se koko lati berr sii nl

je ounjeli o ni eroja ogun eje ninu bii ¢do,bogo.inu
eyin?

a)Alokoko
b)Elcke;ji
c)Eleketa
d)Elckela si oke

oo oON

17)

Ewo ninu won ni o se koko lati bere sii ni jc ounje ti 0
ni croja ogun idagbe omode ninu bii
soya,alakanwara?

a)Alakoko

b)LClekeji

c)Cleketla

d)Clekela si oke

C o oOoON

18)

w0 ninu won ni o sc koko lati bere sil ni Jeounye tt o
| ni eroja Gitomin 812 ninu biii eyin,miliki,cja?
a)Alakoko
b)Elekeji
c)Elckela
d)Cickela si oke

QO ON

19)

L daruko meji lara iwulo ogun ofefe ti e mo.
1)Fun sisun cje pupa ali ¢je adenoa carun
2)fun idagbosoke opolopo eya amn

3)Fun ibisi ninu eya am

d4)Lali deno corun atuyin

20)

N)c a le ri er0jo ogun azlena arun aluyin ninu twon
clo aloawo ewe dudu biiiugu?
1)Beeni

2)Becko

IS

21)

Njc a le ri eroja ogun adena arun aluyin ninu osen?

)Beeni
2)Beeko

N

22)

Nje jije ounjc li 0 1 ogun adenn arunuluyin ni.uu :itri‘ ;
osan,ugy niosu meta okoko le dena Aorun cje Moy
omo niojo iwaju?
1)Beeni
2)Becko
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| Nije oije ounje ti o ni ogun adena arun

. aluyin ninu bii
0san,ugu ni osu mela akoko le fa i1o i i
B, Suga ninu omo nj

1)Beent
2)Beeko

"~

T R # L 2 H o
24) | NJ© )y ounje ti 0 ni erojaogun adena arun aluyin bii

osan,ugu ninu osu meta akoko niny oyunlecdena
Darun isanraju ninu omo?

1)Beeni
2)Uecko

~N

25) | E doruko iwulo ogun alawopupa mejf i1 ¢ mo
Maoki kookon {un ayo kookan

a)Fun ipcse ¢j¢ ninu oo

b)oluranlowo nipa wiwo ounje afunilokun,
amunidagba ati o paole

¢)On sisc ipese omi lango are

'2—6)_T Nje oij¢c ounje ti 0 ni croja ogun cjc ninu bit cdo.inu
cyin,bogo obbl ni osu meta akoko le fa aarun cje riru
ninu omo niojo iwaju? })O<eni

2)Beeko

27) | Nje aije ounvje i o ni crojn ogun eje ninuoyun ni osu
metn nkoko le fa worin ito suga ni 0jo iwaju fun oino?
1 )ldccni

2)8Beeko

o W

28) | Nic aije ounje ti o ni enaja ogun cje ninu oyun niosu
meta akoka le fa aorun isanreju ninu omo ni jo
iwaju? :
})Beeni 3
2)Becko

39) | E daruko inu ounje meji ti a ti be ri croja ogun
alawopupa.

Edo,cja,bogo,ugu. kidirin,

30) | E daruko iwulo ogun idagbe omode meji ninu oyun
(maaki kookan ) | o e
Fun jijina-egbo ni kiakia, fun idagbosoke, 1un|dsd;nn
sarun, fun ritan apaadun nfi amuscyd 480 e ?):n'e
ninu isc won, Fun sisi enu fun ounjg.fun ":nﬂ Ia:f
afunijokun,odena arun,ors.ati amunidagbo 10w0

ETTR 15 e U d
31) | E cluruko orisi ounje meji tig it e ri ogun idagbe

omode —
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| Maaki kookan fun eayo kayn

-A!nbn,cnn.epl.soya.ewa

| E daruko iwulo vitamin 312 meji tie mo
Any 2 points is correct() mark cach)

a)fun cjc sisun

b)¥ un opoloti o ji pepe ati irant; 1 oye koro

¢)un amulo afaralookun,protein atj (oL

d)On ran ¢ya ara lowo papajulo orisun eje ninu isc
won

33)

E daruko orisi ounje meji Ui a ti le rf vitamin BT2
‘W ara,miliki,cian,edo,kidlrin,eyin,cjo

7 34) | Xini orisi aarun olojo pipe ti alri ounje elecrojo adenn
nrun aluyin je ninu osu meta akoko oyun le fa ninu

omo i 00 iwnjul

|) Eje riru,itosuga, isansaju

| 2) Aarun ponju ponto,iba,roniolecgun

A unmigbai,iumolspa.romolesc,iclagunle

o

35) | Kini orisi anrisn olojo pipe Ul alrl ounje elecroja ofefe
je ninu osu meta akoko oyun le fa ninu omo ni ojo
Hwaju

1) Eje riru,ilosuga, isanraju

2) Aarun ponju ponto,ibajomolecgun

3) Aaruigbona,romolapa,romolese,idagunle

(=

36) | Kiniorisi aarun olojo pipe ti airi ounje elecroja ogun
alawopupa je ninu osu meta akoko oyun le fa ninu
omo ni 0jo iwaju |)Eje riru,itosuga, isaitaju
2)Aarun ponju ponlo,iba,somoleegun
3)Aarunigbona,romolspa.romolesc.idagunic

o o

| 37) [ Kinl orisi asrun olojo pipe ti airi ounje elecrnjo ogun
idogbe omode je ninu osu meia akoko oyun le fo fun
Omo Ni 0j0 iwaju

Eje riru,itosugn, isansaju
2)Aarun ponjponlo,iba,romoleegun

S o

38) | 1gha scto ni o fo fun aleboyun lati lo fun ayewo ninu
oyun?

3)acrunigbana romola pa.omolese.idogunle

39) | E daruko ewu meji ti o ro mo ailo fiu ayewo ninu
oyun |
Any 2 is correet except for the last Option

a)Aisedcede omo ninu oyun o
b)Ainimo ti oye koro lori 0un jije ninu OYn papajul

osu meta akoko
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_' ‘e)kosi

APA KETA:
NINU OYUN

142)

ISEES] A\WWON OLOYUN LORI OUNJE NI OSU META AKOKO

Nje e ma nlo fun ayewo ni osu mets akoko G
loyun? aakoko ti ¢ ba

1)Beeni
2)Becko ‘

4}) Nje € ma nmu osan lorekoore ninu osu meto -

akoko ti ¢ ba loyun?
1)Beeni !
2)Beeko

44) Nje ¢ ma njc efo ugu dcede ninu osu meta akoko
ti ¢ ba loyun?

1)Beeni 1
NDecko

15) Nje e mu nje eyin deede ni 0su mety akoko ti e ba
loyun

{)Beeni
2)1Becko
46) Njc e ma nje ounje cleroja ogun ¢je/alowopupa
ninu osu meta akoko (i e ba loyun?

1)Beeni |
2)Beeko 0
47) E falo si idi ounje ti ema n je deede ninu osu meta
akoko ninu oyun
(Zinc)alakan.cpa,

Eyin jero,babn,soya,cwa,

VitB 12:Edo,Kidirin,miliki,cja,warn.eran
Folate:Ugu,0san,olu,0at ,

Iron:,inu eyin,edo,bogo,inu c1an

2 [olate dict=2

2 zinc containing dict=2

2 Vit D12 diet=2

2 iron containing dicl=2

48)
Scores
oblain
ed

49)
Code
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Awon koko 1l o nfa idena lafi niimg ay|

je _'n'n tl o peye nl usu metaakoky ufy
Ea @ltfa'nnl latl mu ju m@yo kan lo.

APA KERIN

Iseesl ti o yc kooru nipa awon aarun ojo twaju i
fun awonm omo gj 0jo iwaju.

‘Eewo ounje

——

“Aisan owwuro/olosu mcia
' Ekibko

|

| Ise

'r ‘Aikawe pupo

| Ainimo oyun lakoko

[Owo

1 Jijina ile iwosan s ibugbe.

E SEUN PUPO
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APPENDIX v

am OJo Oycionke Olanrewaju, o post-
promolion &nd Education, college
rescarch study on knowledge and
Toet eigi r i 3 .

ol uritin of wlilt discscs i some. pimary fialh care centers . Olorund

g.rl.lduaic student of the Department of Health
BFﬂedmmc—unwcrsity of Ibadan. | am conducting a

praclice of pregnant women in relation to the prevention of

Title of the rescarch: knowledge and practice of pregnant women in relation to the

prevention of foctal ongin o Fadult discases In some primaty health cere centers In Olosunda
[..G,0sogbo.Osun siate

Names nnd Affilialions of rescarcher: This siudy is been conducted by Ojo Oyeronke

Olanrewaju of the departinient of health proinotion and Education College of Medicine,
Faculty of Public Heailh, University of Ibadan Oyo State, Nigeria

Purpose of Research: The purpose of this study is 1o investigale knowledge and practice of
pregnant women in tclation 10 the prevenlion of foetal origin of adull diseases in some
primary health care cenlers in Olorunda L.G, Osogbo, Osun state

Procedure of the research: | will be recruiling 422 pasticipants into the study and | invite
you 1o take pait in this rcscasch project. If you accepl, you will be asked to pasticipate in the
filling of the questionnaire which will be given to you. No one else other than the rescorcher
or rescarch assistant wili be present. The infonnation that will be Biven is considercd

conlidcntial and only Ojo Oyeronke O. and her colleagues will have access 10 the information
during the rescarch.

Expected duration of resecarch and parilcipant involveincnt: The duration of 1he dotn
collection for this research, which you are being requested to pasticipate in is 1wo weeks and
each respondent will spend-absut 15 minules 10 20 minutes in filling the queslionnaire.

Risk and Discomforts: There ase no physica] risks asso<iated with patticipation in this sluc.l)’.
However. if you fecl uncomfoitable wilh some of the questions being asked, you may decide
not lo answer such questions.

Cosl 10 15i¢ participatlon: Your paticipation in the research will not cost you anything,

Conlidentiali ) y - 3
Privn:‘.)'c: :'":)t:::licipnnls was ensurcd by using 8 seria} number on the information collected.

rather than a name. Only the rescarchee knew the identilication, ond this information was kept
a name.

seerci. The dala was not disclosed lo anyonc
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Traaslation

The informed consent form, questionnaire and focus group discussion guide was translated to

Yoruba language, this was achieved by colleague who specialise in spegking and writing
Yoruba langunge.

lieneflcente: The resuils of the rescorch would be made avaliable to the study participants

und Wseful for progrums like counsclling, hcalth talk that wifl help to improve the know!ledge
of pregnant women on pre-cclampsia and its preventive siralegics.

Noo-Malclicence
This research was relatively risk [ree.

Voluantariness

Pasticipation in the study was conipletely voluntary, and based on inforrmed conscnt oblained

(rom the respondent. Participants wwere made (o understand that they can withdraw fiom this
study at any time.

Permission

Petmission was obtained from each PHC Management Board, before the research was

conducted. ‘The findings of this will be made available to the Osun state Ministry of Health
and other policy makers for planning purpose.

Etliical considerntion

Approval lor the study was obtained from Oyo state Ethics Review Committee ot the state
Ministry of Health. Should you have any yuestion about your panticipation in this reseaich,
you may contact the principal investigator;

Ojo Oyecronke Olanrewaju

Address: Department of heaith promotion and Education, Faculty of Public health.University
college llospital, Ibadan.

Telcplionc: 08032416867.

E-muil:ronkicojo@yalico.co.uk

Or the supcrvisor of this Research;

Dr O.E Oycwole

Aldress: Department of Health promotion snd Education, Faculty of public Health,
University College hospital, Ibadan.

Telephoae: 08023259403
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ransiotion

The informed consent form, questionnaire and focus group discussion guide wvas transhited to

Yoruba language, thi$ was achieved by collcague who specialise in speaking and wriling
Yoiuba language.

Bencficence: The resulls of the research would be mode available 10 the study participants

ond useful for progrumis iike counselling, health talk that will help to improve the knowledge
of pregnant wwomen on pre-cclompsio and its preventive strategies.

Noo-Malelicence
~ This 1esearch was relatively risk free.

Voluntariness

Pasticipation in the study was completely voluntaiy, and based on informed consent oblained
from the respondent. Participants were made to understond thal they can withdrmw from this
study ot any time.

Permisston

Perinission was obtnined from each PHC Manogement Board, before the research was
conducled. The findings of this will be made available to the Osun state Ministry of Health
and other policy mnkers for planning puipose.

Ethlcal consideration
Approval for the study was oblained from Oyo state Cthics Review Commiltee at the state

Ministry of 1lealth. Should you have any question about your participation in this research,
you may contact the principai invesligalor;
Ojo Oycronke Olanrewaju

Address: Department of liealtls promotion and Edueation, Facully of Public health.University
college 1ospital, Ibadan.

Teleplione: 08032416867,
E-mail:ronkicojo@yahoo.co.uk

Or the supervisor of this Research;
Dr O.E Oyewole ; :
Address: Depaitment of Heaith promoiion and Education. Faculty of public Health,

University College hospital, tbadan.
Telephone: 08023259403
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APPENDIX V]

Statement of person @btlaining informed consent:

l { have fully exploined this research to and have given
sullicient information, including about risks and benefils, to make an informed decision.
DATE: SIGNATURE: i
NAME:

Statemeal of person given coasenl

Now Lhat the study has been well explained to me and fully understand the consen! of the
sludy process, I hereby agree (o be past of the study.

DATE: - SIGNATURE:
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APPENDIX VI

List of wurds in Olorunda 1.C, Osun State

Namecsof Wards Names of 'HC In each Average numbers of pregnant women
ward that visit on uw monthly Lasts
o Akogun Akogun Matemity centre 150

e OkeOnitea Oke Onitea matemity {00
cennie

e Oto Efun Ot Efun Matemily centre 100

« llic llie primary health cenite 80
e Obaile Oba {ic maternity centre in 100
Oba lle
e Oba Oke Oba Oke malernity centic 70
e Atelewo Atclcwo matemity centre 130
e Sabo Sabo dispensary 140
e Kolawole Enikan o yun dispensary 100
o Oba ile Oba dispensary 80
« Dagboiu Dagbulu Dispensary 100
Totol 11 Total 1 Tota] 1070

*¢* Eight waords ond eight PHC centers were selected for the study
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