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Abstract 

Bac kground: Weight at birth is the most important factor determ ining neonatal survival and wellbeing 

both duri ng early life and in adulthood. Globa lly, about 17% of infants are born wi th small weight for 

their age. The incidence is particularly higher in developing nat ions. Weight at bi rth is determined by 

several factors including li fe style of the mother, physical condi tion, and weight gain during pregnancy. In 

add it ion, mi cronutri ent de fi ciency, nutri tion of the mother affects bi lth weight and bi lth outcomes in 

genera l. 

Methodology: In a prospect ive cohort des ign 341 pregnant women (a ll at first trimester) palticipated in 

the study and fo llowed until del ivery. Socio-demographic, dietary pattern, maternal morbidi ty, and 

anthropometry character ist ics were assessed. In addition, intake of Iron folic acid supplementat ion was 

captured. Hemoglobi n concentration of participati ng women was measured at first and th ird trimester. 

Moreover, serulll zinc concentration was determined at first trimester. Birth weight of new born were 

meas ured at del ivery 

Result: Respondents were in the age range o f 17-40 with mean 26±4.S years and The mean weight of 

study palticipants were 56.9 ±9.9, 59.9± 9.8 and 62 .5± 10.0 kg at first , second and third trimester, 

respect ively. One in ten ( 10.9%) of women were underweight (BM I < IS.5 kg/m') and 11.7 % of women 

were MUAC <2lcm at first trimester. Majority of the women (69.8%) had meal three times per day. Only 

10.3% of women had snack eat ing habit. The present study subjects were characterized by intake of 

starchy staples (100%) fol lowed by fruits and vegetables, and organ meat were the least food groups 

taken by the study su bject. Co ffee was the most common beverage cons umed by 90% of the participants 

and 55.8% women took coffee immed iate ly afte r meal. Majority (57.5%) of women were multiparous. 

Only 12% of the women were taking IFA before starti ng the antenatal care follow up. Iron fo lic acid drop 
out were IS.5% and 14.3% at second and third tr imester, respectively, 55 (16 .0%) of women were anemic 
(Hemoglobi n < I 1.0g/dl) at first tri mester and 56( 16.70%) at third trimester. Among 329 newborn weight 

measured immediately after de livery 46 ( 14.0%) were under weight «2.50kg). Associated Factors of 

LBW includes, IFA supplementation (OR:0.20, P~O.OO I ), Age of pmticipant (OR : 3.469,p~0.02 S) , 

Weight at fi rst trimester (OR: 7.S , P~0.053), weight gain throughout pregnancy (OR:O. O I ,P<O.OO I ),d inner 

eating habit (OR:3.14, P~0.04), MUAC (O R: 2.53,P~0.03), BMI of First tr imester (OR: 2.53, 

P~0.02),Employmen t status of the husband (OR:O.I OS, P~0.03) ,Hemoglobi n at third trimester 

(OR :0.03,P~0.05), serum Zinc Deficient women (O R: 0.012, P <O.OOI),Taking milk and Milk product 

during pregnancy (OR:7.6S, P~0 .002) and Snack eating habit (OR:0.2 1 ,p~0.04 ) . 

Conclusion and recommendation: Almost 14.0% of new born were low birth weight, associated factors 

that affect birth weight are: Age of parti cipants (age <20 years), The dietary pattern (snack and dinner 

eati ng habit), nutritional status (taking mil k and milk product), Mothers BMI« IS.5kg/m2), 

MUAC«2 Icm) , IFA supplementation at second trimester, hemoglobin level, weight at firs t trimester 

«50.0 kg), Inadequate weight gain and participants husband employment status. Health education about 

micronutrient supplementation and optimal nutri tion during pregnancy is needed. 

Key words : - low birth weight, pregnancy, ri sk factors, preva lence o f Low birth we ight, hemoglobin 

concentrat ions, serum Z inc. 
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Chaptcr One -Introduction 

1.1. Background 

Weight at birth is an im portant determinant factor fo r growth and development of in fants (Tema 

et al 2006). Low birth we ight (LBW) defined by WHO as birth weight <2500g, is associated to 

in fa nt morbidity and mortal ity (Jean et al 1978). In addition, it is assoc iated to lim itations in 

attaining optimal physica l and mental growth consequently associated benefits during the later 

life. Moreover, adults born with low birth weight fo r age or smal l size for gestational age are at 

higher risk of deve lopment of chroni c di seases (Jm·vier et al 2004). LBW infants had 40 times 

greater ris k of dying in the neonatal period, a 50 % greater chance of series development 

problems, e.g. learning disabilities, and mental retardation , IQ point decrease of 5 to 10 po int, 

long term disabi li ties and premature death (UNICEF 2002,Shrestha et al 20 I 0 ). 

Low birth weight assoc iated to, 40%-80% of neonatal deaths, 98% of which occur in developing 

countries (B hu tta el 012005). LBW is strongly associated to peri nata l morbidity , increased ri sk 

of long term di sabi lity(Goldenberg el 01 2007), Increase neonatal hospitalization costs (Petru el 

01 2003), risk of child growth and deve lopment disruption (e.g. neurologic disorders, learning 

disabi li ti es, child hood psychi atric di sord ers, mental retardat ion) (Kathleen et 01 20 I 0, 

,Goldenberg el 012007) . 

The global prevalence of LBW is around 17%. However, estimates vary from 19% 111 the 

deve loping countri es to 5-7% in the developed countri es Ouvier el 012004). 

Materna l weight during pregnancy, maternal dietary intake, micronutrient status, maternal 

height, hemoglobin leve l, maternal age, was considered as major determinants of LBW. Example 

according to Meyer et ai, women <158 cm has hi gh risk of deli ver ing a LBW infant compared to 

women of average height (158 cm-In cm). Pre-pregnancy weight reflects nutritiona l stores 

potentially ava il able to the growing fetu s. Sunman (Suman et 01 20 16) repOlted that maternal 

nutr ition has direct effect on birth weight of new born thus less nourished mother deli ver hi gher 

percentage of low birth weight babies compared to well -nou rished mothers (Suman et al 20 16, 

Amosu el 01 2014). In addit ion another study looking at the relationship between maternal 

hemoglob in and child birth we ight reported that mothers with very low concentrati on of 

hemoglobin «7.0 g/dl) had baby weight <2.00kg, whereas babies with weight above 3.00kg 
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were delivered from mothers with hemoglobin above 10g/d l % (Suman et a120 16, Gurangai el af 

2004) . Maternal age, accord ing to M.ferguson MS et a l those mothers aged < 17 and >35 years the 

incidence of LB W is hi gh (Ferguse e/ al 1988, Astha el al20 17). 

Few studies are ava ilable in Ethiopia focusing on determi ning the prevalence of LBW. For 

example, in Gonder town,Edri s And Eraki reported 17.8% of LBW among 393 singleton live 

b irths. The authors a lso reported th at materna l age, fam il y income, being single mother were risk 

factors associated sign ifi cantl y to LBW infant delivery (Edri s e/ al 1996). In add ition, in Kersa 

town of l imma Zone, a 28.3% of LBW de li very was repo rted and factors such as maternal mid 

upper ann c ircumference (MUAC) be ing less than 23 cm and not attending ANC were 

significant determinants for LBW(Asefa e/ al20 12). 

In lima ( in selected hea lth centers) 22.5% and moth ers resid in g in the urban area had higher risk, 

mu lt iple gestation and those de li vered before 37 weeks as determ inants of LBW ( Aseffa e/ al 

2004) . In lima hospital (2005), 11 .02% and those mothers youn ger than 20 years and 2:35 years, 

short stature mothers (:0 150cm), late first ANC vis it and compli cation dur in g pregnancy were 

the preva lence and assoc iat ion factors of LB W respectively (Gebremariam 2005). The stud y 

conducted in Addi s Ababa used retrospecti ve data from tertiary teaching hospital (preva lence 

8.8%). C li ents who v isited such hosp ita l are referred from other hospital and both fi·om urban 

and rural area, whi ch cannot be representative of other c lients as they may have different 

complications .Therefore they are not true refl ect ion of birth weight (Aseffa et al 2004). 

In Ethi opia there is limited in format ion on birth weight, especia ll y there is no adeq uate 

inform ation on the prevalence and determ inants of LBW in the study area. Thus it is fou nd 

usefiil to conduct a study in selected hea lth center, in Add is Ababa, Ethiopia. In Add ition, the 

ri sk fa ctors are not well identified. The a im of th is study was to determine prevalence of LBW 

and associated factors. Identi fy in g determin ants of LBW and preventin g them helps in red ucing 

earl y childhood morbidity and morta lity resulting from LBW. Therefore address in g factors 

affect ing th e birth weight of bab ies contribute to the ach ievement of decreas in g maternal and 

child mortality rate . 
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1.2 Statement of the problem 

According to WHO report global incidence of LBW is around 17%. Those babies that born 

be low their expected we ight «2500g) are at high risk of disorders Id isruption of chi ld growth 

and development, increase neonatal hospita lizati on cost ,neurologic disorders, learning 

disabi lities mental retardation (Kathlen e! al 20 I 0, Goldenberg e! al 2007). They can suffer 

from extremely high rates of morbidity and morta lity from infectious disease, and are under 

we ight, stunted or wasted beginning in the neonata l period throu gh ch ild hood. In fants we igh ing 

2000-2499g at bi rth are four times more like ly to die du ring their first 28 days of life than 

infants who weigh 2500-2999g,and ten times more like ly to die than infants weigh ing 3000-

3499g (Javier e! a12004, Pojda e! aI2000). 

LBW become major pub lic health prob lems in most develop ing countries, being associated with 

a high inc idence of neonatal mortal ity (Tema 2006, Amosu el at 20 14). In which 19% of 

incidence of LBW occurs in developing countries (Jav ier el aI2004). Thus, birth weight has long 

been a subj ect of clinical and epidemiolog ica l in vestigati ons and target for publ ic health 

intervention. In particular, considerable attention has been focused on the causa l determinants of 

birth wei ght, and especiall y of low birth we ight (LBW), in order to identify potentially 

modifiab le factors (Tema 2006). 

Although few studies were conducted in Eth iop ia, There is limitation of literature rev iew and 

inadequate information re lated with Prevalence and associated factors on LBW (Edris el al 

1996), especially in the study area and poor availab ili ty of data and evidence fo r de livering 

successful intervention to reduce LBW. Takemoto Recommends that fu rther study must be 

carried to accurately identify potentia l risk factors that exp la in the increase in LBW (Takemato e/ 

at 20 16). Therefore th is study determi nes prevalence of LBW and associated factors, from 

selected hea lth centers, in Addis Ababa, Ethi op ia. 
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1.3 Signifi cance of the study 

The study generates information on preva lence of LBW and how materna l anthropometry, 

gestational weight gain , height, maternal nutritional status, soc io-economic and demographic, 

zinc and hemoglob in level assoc iated to LBW. This can be usefu l in formu lating strategic 

policies to address LBW incidence of maternal child nutrition and health education. The finding 

from thi s study can contribute knowledge on maternal and child health care. The knowledge also 

use fu l in the ministry of health and any organizat ion intended to design intervention program in 

Ethiopia and worl dwide. 
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1.4 Objectives 

General objective 

~ To assess the prevalence of LB Wand ident ify assoc iated risk factors, in se lected antenatal 

care units in Add is Ababa. 

Specific objectives 

~ To determine preva lence of low birth weight 111 se lected antenata l care units in Addi s 

Ababa. 

~ To identi fy factors associated with LBW in selected antenatal care uni ts in Add is Ababa. 
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Chapter Two- Literature review 

2.1 Epidemiology of Low birth weight 

Weight at birth is an important determinant of growth and development to new born (Tema et al 

2006) .Low birth we ight (LBW) is defined by WHO as birth we ight less than 2.500Kg (world 

hea lth organ izati on 2004). 

The global incidence of LBW is around 17%, although estimates vary from 19% in the 

developing countr ies to 5-7% in the deve loped countri es (Javier et al 2004). According to 

UN ICEF in south Asia and Nepal, each year between 15 to 30 million infants i.e. Up to 20 % of 

a ll infants are born with a low birth weight (UN ICEF 2002 ). 

Studies done in Japan, Takemoto et al shows The prevalence of pre-term LBW infants 

increased from 4.5% in 1979 to 8.3% in 20 I 0 and the prevalence of term LBW infants increased 

from 2.7% in 1979 to 5.3% in 2010 whi ch may be ind icate that pretenn births can increase LBW 

(Takemoto et al 2016). 

In Eth iopia, estimate (Tema 2006) shows that the prevalence of low birth weight is I I % and 

ranges high up to 28.3% in some areas (Aseffa et al 2004 and 20 I 0) . A hosp ital based stud y in 

North Ethiopia, Go ndar (Edris et al 1996), found that 17.8% of babies were born with LBW, 

whi le a similar study in Southwest Ethi opia (Jimma) showed a higher (22.5%) preva lence. The 

other prospective community based stud y from Eastern (Kersa-Jima) Ethiopia estimated as high 

as (28.3%) LBW babies (Aseffa et a l 2012). 

2.2 Consequences of Low birth weight 

Birth weight is most important factor that affects neonatal morta lity. In addition to be ing a 

Significant determinants of post-neonatal infant mortality and infant and ch ildhood morbidi ty 

(Tema 2006). Is associated to infant mortality (Jean et al 1978) and a baby birth weight is an 

important indicator of health. 

Hence LBW infants are at risk of 40 fold greater chance of dying in the neonatal period, a 50 % 

greater chance of series development prob lems, e.g. learni ng di sabilities, and mental retardation, 
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IQ point decrease of 5 to 10 point, long term disabilities and premature death (UNICEF 2002. 

Sresha et al 2010,). Infants weighi ng 2.00kg-2.499kg at birth are four times more li kely to die 

dur ing their first 28 days of life than infants who we igh 2.500-2.999kg,and ten times more likely 

to die than infants weighing 3.00-3.499kg (Javier et a l 2004, Pojda et al 2000). It is also known 

to cause cerebral pa lsy, more frequent hosp itali zation for all illness, more heari ng and visual 

d isabil ity and more behavioral disorders (Aseffa et a12004, World hea lth organ ization 2004). 

Globa ll y over the last twenty years the wo rld made extensive progress in reducing mortal ity 

among less than 28 days aged ch ildren. Desp ite progress over the past two decades, in 2017 

alone, 2.5 mi ll ions of neonates died, due to LBW, prematurity and other preventable causes of 

neonatal death (Aseffa et al 2004, UN ICEF 1992).The prevalence of LBW in any popu lation 

reflects its socio-economic development and it is a good proxy to gauge the deve lopmental status 

of the country (Rackfard et al 2007). Many of those infants who survive suffer cognitive and 

neuro logica l impairment, increased ri sk of high blood pressure, obstructive lung disease, 

cho lesterol, renal damage, acute diarrhea, impaired immune funct ion, poor cognitive 

development (Fonseca et a l 1996), increase the risk adu lt onset of disease li ke type 2 diabetes 

and ischemic heart disease (Shresta et a l 20 I 0). The increase in surviva l rates of LBW infants 

leads to increasing hea lth care costs due to extens ive hospital stays. It is estimated that extremely 

LBW babies are up to six times as costly as normal weight babies (Chang et aI2003). 

2.3 Factors associated to Low birth weight 

In developing cou ntries, major determinants for LBW are poor maternal nutrition status at 

conception(Suman et al 2016, Guarengia et al 2004, Dharmalingam et al 20 I 0) , low gestationa l 

weight gain(Laopaibon et al 20 14, Freweini et al 2019) ,low short maternal stature (Tema 

2006,Jean et a l J 978,Rajacfard et al 2007), materna l pre-pregnancy weight(Murai et al 20 17), 

maternal age(Takemato et al 20 16,Rajacfard et al 2007) ,hemoglob in level of the mother 

(Suman et al 2016,Amosu et al 2014) . Known factors for pre-term de livery and fetal growth 

retardat ion which associated with LBW also includes low maternal food intake and illness 

specia ll y infection (Gebremariam 2005). 
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Study done in Ji ma hospital in 2005 also lists mothers younger than 20 years and >35 years, 

short stature mother < 150cm, late fi rst antenata l vis it and compl ications during pregnancy as 

factors pred ispos ing to LBW (Gebramari am 2005). According to research done in united states 

in 1995 c igarette smok in g is the largest known risk factor for low birth weight, approximate ly 

20% of all LBW could be avoided if women d id not smoke during pregnancy (V ill ar et a l 

2003).women who had low mid upper arm circum fere nce (MUAC) meas ure and low body mass 

index (B M!) are more likely to give birth to LBW babies than the ir counterparts (Aseffa et al 

201 2) . Takemoto Y.recommends that further study must be carried to accuratel y identi fy 

potentia l ri sk factors that ex plain the increase in LB W (Takemato et al 20 16). 

2.3 .1 M ate rnal condition and birth outcomes 

I. Ma terna l height 

Matern al height influences offspring li near growth over the growi ng period. These influcnccs 

likely inc lude genetic and non-genetic factors, inc luding nutriti on-related intergenerational 

influences on growth that prevent the atta inment of genet ic height potentia l in low- and mi ddle­

income countries . 

Ad ul t height is the cumulative result of the interacti on between environment and genetics over 

the growing period. In developi ng countries, growth fa ilure in the first 1000 days (conception to 

2 years) of li fe is a strong determ in ant of fina l adult height. Among adu lts, short adult is 

assoc iated with reduced human capita l. Short materna l height is associated with low offspring 

birth size, childhood stu nting, and reduced hum an capita l, likely in part due to maternal ph ys ical 

constraints on offs pring growth in uterus. Shorter women may have reduced prote in and energy 

stores, small er reprodu cti ve organ sizes, and limited room for feta l deve lopment. T hese influence 

feta l growth via the pl acenta and infant growth through breast mil k quantity and quali ty. Beyond 

thi s peri od, correlations between maternal and child he ights are expected to be strongly 

influenced by geneti cs (Astha et a l 201 7). 
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According to Meyer et al .women < 158 cm has high risk for de livering a LBW infant compared 

with women of average he ight ( 158 cm-In cm) (Tema 2006, Jean et al 1978). Dr.astha also said 

that mothers 145cm- 154cm are high risk of giving LBW than those mothers 155cm-l64cm. 

11. Maternal pre-p regnancy weight 

Materna l weight pnor to conception reflects nutr itiona l stores potentially ava ilable to the 

growi ng fetus (Tema 2006, Jean et a l 1978). Pre-pregnancy weight «54 kg) appears to affect 

gestational age, or the risk of prematurity can in crease; gestat ional age shou ld be contro lled in 

assess in g any effect on birth we ight (Tema 2006). Studies done in Japan in 20 17 shows that 

among 4.2% preva lence o f LBW 6. 1 % of LBW is from under weight (BM I< 18.5 kg/m2) 

mothers and 3.5% is among normal weight mothers (BMI 18.5-22.9 kglm2) (Murai 20 17). study 

in India also says undernourished mother «50kg) can give babies that is under we ight(Tai lor et 

al 2004).As Gourangie et al pre-pregnant wcight had direct positive linear relationsh ip with the 

birth weight, among 120 subj ects of the study popu lation 88% mothers had pre-pregnant weight 

of <45kg, and 61 % bab ies had birth weight <2.50kg(Gourang ie et a l 2004). 

III. Maternal Age 

Accordi ng to M.ferguson MS et al those mothers aged< 17 and >35 years the incidence of LBW 

is high (Fergusen et al 1988, Astha et a l 20 17) . A study done in Japan from 1979 to 20 I 0 also 

shows that the prevalence of LBW infants exh ibited a 91 .5% increase among 25-34 years old 

women (from4. 14% in 1979 to 7.93% in20 I 0). A re latively smaller increase (27.8%) was 

observed in the preva lence of LBW in fa nts among mothers 2:35 years old (7.44% in 1979 to 

9.54% in 20 10) (Takemoto et al 20 16). study done in In dia in 20 17 also support th is fi nd ing 

wh ich said that LBW bab ies with increased freq uency was fo und among mothers below 20years 

and more than 35 years age group (Ta il or et a l 2004). 
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IV . Gestational weight gain 

Pregnancy weight ga in, irrespective o f pre-pregnancy body mass index (BMI), is an independent 

predi ctor and fo und to have a s ignificant effect on feta l growth. A des irable gestationa l we ight 

ga in (GWG) is essenti al fo r a balanced optima l out come fo r both mother and her infant .it 

su pport th e growth and development of the fetus (Fekede et a l 20 16 land reduces the likelihood 

of morb idity and morta lity( Fekede et a l 201 6). In contrast, in adequate or excessive weight ga in 

may pose hea lth ri sks on the mother and or the fetus (Frewe ini et a l 20(9 ) . Tn Japan pregnant 

women with BMI from I8.5-25kg/m2 are recommended to li mit the ir we ight gain to 7-1 2kg 

during pregnancy (Rasmussen et a l 2009). In contrast the recommended weight gain in the US is 

11.3 - 15.9kg for women in the same BMI group (Laopaibon et al 20 14) . More over the 

recommended we ight ga in is 9- 12kg fo r Japanese women with BM! of 18.5 kg/m2
, compared to 

12.7-1 8. 1 kg for the same group in the US . Acco rdin g to Insti tute of medicine (lOM), a normal 

we ight mother wi th 8MI( 18.5-24 .99 kg/m2) shoul d ga in 11 .5- 16.0 kg, the other non-norm al 

we ight women: under we ight (BM1 < 18.5kg/m\ over weight (BMT 25 .0-29.9 kgim2),and obese 

(BM 1 > 30 kg/m2) are adv ised to gain between 12.5- 18.0 kg, 7- 11 .5 kg, 5-9 kg with advisab le 

rate of weight gains respectively. 

V. Hemoglo bi n level 

Most mother hemoglob in leve l <7.0g/d l had baby weight < 2.00kg, whereas bab ies with weight 

above 3.00kg, were deli vered from mother with hemoglob in above 10.0g/d l (S uman et al 2016, 

Amosu et al 20 14). 

VI. Physical activi ty and birth outcome 

A few studies have shown associati on of work in the third trimester and preteI'm bi rths and low 

birth weight. In one study, a 150-400 g decrease in birth weight occurred in women who 

cont in ued to wo rk outside the home duri ng the third tr imester compa red with those who 

rema ined at home du ring pregnancy (Dwarkanat et aI 2007) . A similar decrease of 181 g in birth 

weight for bab ies of women who worked in a heavy mode outside the home during the third 

tr imester was observed by US (Rao et a l 2003) . Reports from Afri ca show that hard ph ys ical 

work by women during pregnancy can retard foetal growth and increase foetal neonata l mortality 

(Naeye et a l 1982) .ln Ind ia, studi es have demonstrated an inverse relat ionshi p between dai ly 
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phys ical acti vity and birth weight in a cohort of rura l women, the majority of whom had high 

levels of ph ys ica l activity re lated to agri cultural ancl domestic acti vi ti es (Rao et al 2003). 

2.3.2 Nutritional requirements during pregnancy ancl birth out comes 

Pregnancy is a period o f rap id fetal growth and ce ll differentiation for both the mother and the 

deve lop ing fetus, Consequentl y, it is a period at which the mother is at an increased risk of 

nutriti onal de ficiency that can have serious consequence to the development of the fetu s (B lack 

et al 200 I) is a lso associated with increased demand of all the nutri ents li ke iron, copper, zinc 

etc, a nd deficiency of any of these could affect pregnancy, delivery and outcomes of the 

pregnancy. Pregnant women had significantl y lower iron and zinc levels wh ile copper were 

s ignifi ca ntl y hi gher (S hah et al 200 1). A research co nducted in Ethiop ia among pregnant women 

revea led that the preva lence of mi cronutrient intake inadequacy was very high. It was ind icated 

that the preva lence of z in c intake inadequacy was 99%, whereas iron intake inadequacy was 

surpri s ingly low 4% (Abebe et a l 2009). Low materna l zinc nutr itional statu s has been associated 

with a wide range of comp lications incl uding low birth we ight (LBW), labor and delivery 

compli cations, congenital anomalies etc (S hah et al 200 1). It was indicated that such dietary 

deficit s cou ld be overcome by regular consumpti on of cellular animal prote in (A bebe et a I 2009). 

Nutrition plays a major role in maternal and child hea lth .Poor maternal nutrition status has been 

related to adverse birth outcomes: however the assoc iation between maternal nutrition and bilth 

outcome is complex and is influenced by many biologic, soc ioeconomic, demographi c factors, 

which vary widely in d ifferent populat ions (Wu G et a l 2004). Understanding the re lation 

between maternal nutriti on and birth outcomes may provide a bas is for deve loping nutritional 

interventi ons that will improve birth outcomes and long term quality of life and reduce mortality, 

morb idity a nd hea lth care costs (Kathleen et a l 20 I 0). Optimal materna l and fetal pregnancy 

outcomes are dependent upon the intake of suffi c ient nutrients to meet maternal and feta l 

requirements (Ramachandrian 2002). 

Maternal mal nutrition is caused by inadequate dietary intake (calories, proteins, micronutri ents,) . 

A mother chroni ca ll y undernouri shed will like ly g ive birth to an underwe ight baby. During 

pregnancy there is increase in nutri ents req uirement to take care offetal , placenta and increase in 
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materna l we ight. The impact of micronutrient deficiency on pregnancy and birth outcome is 

assoc iated increased maternal morb idity and mortality, abortion ,low birth weight(LBW), 

premature birth, congeni ta l abnorm alities and mental defi c iency in earl y childhood (Horntra et a l 

2004). 

According to Kramer and hi s co ll eagues materna l nutrition has direct effect on birth weight of 

new born, as less nourished mother are fou nd to de li ver hi gher percentage of low birth babies as 

compared to mother who are well nourished, they a lso concluded that nutritional status (calories 

, prote in ,and hemoglobin level) of mother can s ignifi cantl y in fluence the weight o f the new born 

baby and may lead to LBW .women who is we ll nouri shed during her pregnancy can eas ily fulfi ll 

the demand of growing fetus. Well nourished fetu s w ill result into a healthy baby with optimum 

body we ight (A mosu et al 2014). It was subsequ ent ly recognized that poor growth results not 

only fro m a defi c iency of prote in and energy but also from inadeq uate intake of micronutrients 

that are vita l during rap id growth phases (Ramachand rian et a12002, Rao et a I 200 1). 

I. Protein 

Proteins are macromolecules consisting of long chains of amino ac id molecu les. During 

pregnancy the mother must consum e adeq uate protein to meet the needs of her growi ng fetus in 

addition to meeti ng her own increased needs as she physica ll y grows in size to carry her baby. It 

is al so use ful for accreti on in maternal tissues like the heart, bl ood, breast, and uterus and feta l 

support tissues includ ing the placenta and extra-embryonic membranes (Blumfie ld et a l .20 12) . 

vegetarian and vegan women are at high risk fo r protein defi ciency both before and durin g 

pregnancy. They need to compensate the lost nutri ents by consuming all essential amino acids 

from plant so urces to create the prote in s necessary fo r the fetus's growth. Although it is poss ible 

for such mothers to have a healthy pregnancy, care ful planning and monitori ng to ensure the 

in creased prote in demands is essentia l (kri stinseen et al 20 15). Matern al protein intake 

(spec ifi ca lly that from dai ry sources) was foun d to be associated with increased birth weight 

(S loan et a l 200 1). In study in US women, it is fo und that both low and high protein intakes in 

the second and third trim esters to be associated with decreased bi rth weight. 
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2. Iron 

Nutri tiona l iron deficiency is hi ghest in segments of the population that are exper ienc ing peak 

growth rates, such as infants, young children, and pregnant women (Scholl 2005).The ri sk of 

develop ing iron de fi c iency is greatest during pregnan cy, since maternal iron requirements are 

substantia ll y hi gher than average absorbable iron intakes (A llen 2000). ).Jf a woman's di et does 

not contain enough iron to meet these needs; the body can meet fetal req uirements onl y by 

drawing upon maternal iron stores. The demands of the developing fetus may cause the mother 

to develop iron-de fi ciency anemia if she had inadequate iron stores at the beginning of the 

pregnancy. Estimates from the World Health Organization indicate that, on average, 56% of 

pregnant women in developing co untri es are anem ic, as are 18% of pregnant women in 

deve loped countri es (Ster 2000). 

There is substantial observationa l evidence showing that maternal iron-deficiency anemia prior 

to and in early pregnancy places the mother at increased ri sk of preterm birth or low-birth-weight 

deli very (A ll en 2000, Ster 2000). Severe anemia (hemoglobin level <80 gIL) is associated w ith 

the bi rth of sma ll babies, as a conseq uence of both pretenn labor and growth restriction. The 

minimum in cidence of low birth weight and preterm birth is found when hemoglobin 

concentrati ons are 95- 105 gIL (Scholl et al 2000). 

3. Folate 

Folate is criti cal to fetal deve lopment because it is a cofactor for many essentia l cellular 

reactions, inc luding DNA and nucl eic acid synthes is. In suffic ient maternal folate intake has been 

linked to low birth we ight, IUGR, and preterm birth (Scho ll et a l 1996). In several studies low 

folate intake assessed peri-conceptiona ll y through mid-pregnancy was assoc iated with a more 

than 2- to 4-fold increase in risk o f infant low birth weight andlor pretenn birth, part icularl y in 

low- income popu lations (Neggers.et a l 1976). 

Suppl ementat ion with iron foli c ac id during pregnancy in add ition to improves maternal iron 

status, ant-partum, it also continues to sign ifi cantl y improve post partum (Chri stian et al 2009). 

Furthermore respective of matern a l iron store, the fetus manages to obtai n and store norm al 

amounts of iron even when the mother is iron deficient. 
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A placebo-contro lled study from Nepal with a high preva lence of iron deficiency demonstrated 

that a supplement of 60 mg of fe rrous iron and 0.4 mg of fo lic ac id da ily from II wk gestat ion 

signifi cantly increased the birth we ight (Cogswe ll et al 2003). A placebo-contro lled stu dy fro m 

Cleveland demonstrated that 30 mg of ferrous iron dai ly in pregnancy, started before 20 wk of 

gestation, gave a signifi cantly higher birth weight compared with the placebo group (Rasmussen 

et al 200 1). The resul ts of these studies suggest that to obtain a maximum effect on birth weight, 

iron fo lic acid supplements should be started in ea rly pregnancy (Chri stian et al 2009, Cogswell 

et al 2003). 

4. Zinc 

Low maternal zinc nutr ition status has been assoc iated with a wide range of comp li cation 

includi ng low birth we ight (LBW),labor and delivery compl icat ion, congen ita l anomal ies, 

hypertension, placental abruption, premature delivery , increased neonata l morbid ity, intra 

uterine growth retardation, and poor neurobehav iora l development(Abebe et al. (2008). In 2004 

international zinc nutr ition consu ltative groups estimated that 21. 1 % of Ethiop ian popu lations 

were at risk of inadequate dietary zinc intake. Study in southern Eth iopia reported that 54% zinc 

defi ciency prevalence among pregnant women was associated to dietary, socio-demograph ic, 

socio-economic (Dardenae 2002). Pregnant women are fac ing zinc deficiency more than the 

other groups, due to hav ing fetus wh ich need zinc fo r proper fu nction. If pregnant woman are 

zi nc defic ient, the fetus can experience growth retardation in uterus adverse ly affecting th e child 

lo ng term imm une fu nctions and neuro logica l and behavioral deve lopment (B lack 200 1). 

2.3 .3 Environmental and lifestyle 

Studies indicates that ni trogen monoxide (NO), Ozone and nitrogen diox ide(N02) concentrati on 

had adverse birth out comes and LBW(Dadvand et al 20 14 ).Furthermore, studies indicate that it 

is not on ly trad itional chemica l po llutants present in an urban atmosphere whi ch can infl uence 

these adverse birth outcomes, but that other environmenta l vari ab les, such as traffic noise 

(Dadvand et al 201 4, Arroyo et al 20 16) and temperature in heat and co ld waves (A rroyo et al 

2016, Ngo et al 20 16), may also be related to both PTB and LBW. Although the respective 
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biological mechanisms whereby traffic noi se and ambient temperature increase the impact on 

LBW are not clea r, there is ep idemi olog ical evidence to lin k them to LBW in the short term 

(Ngo NS et al 20 16). With regard to noise leve ls, li tt le is known about the associati on between 

traffi c noise and pregnancy outcomes. It has been hypothesized that stress may affect fetal 

growth through the endocrine system (Arroyo V et al 20 16, Ngo NS et al 20 16). Moreover, there 

is evidence to show increased risk of hypeltension among subjects exposed to noise, someth in g 

that could in turn increase the ri sk of adverse pregnancy outcomes (Oadvand et al 201 4, Arroyo 

et a l 20 16). An integrated model has rece ntly been publi shed whi ch seeks to explain the short­

term effects of traffi c noise on various di seases: it inc ludes chronic and acute stress responses 

which could account for the assoc iati on between traffi c noise and LBW (A rroyo V et al 201 6, 

Ngo NS et al 20 16) . 

A case-contro l stud y cond ucted in Ba le Zone of Oromi a regional state revealed uSll1g 

fi rewood!kerosene! for cooking, Wash hands with water on ly and not having separate kitchen 

room were ri sk factors for LB W(Oeme lash et a l 20 IS) mothers experi ence of phys ical violence 

or in timate partner violence duri ng pregnancy had LB W newborns(Oemelash et al 20 15). Lack 

of socia l support during pregnancy was a lso assoc iated with LBW (wado YO et al 20 14), history 

of khat chew in g was associated with LBW (Demel ash et a120 15) 

Use of psychoactive substance (smok ing) during pregnancy is also associated with increased 

sma ll size fo r gestationa l as we ll as increased prematurity rate (Jufar et aI2014). 
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Chapter Three 

Materials and Methods 

3.1 Study s ite and period 

The study was conducted in selected antenata l care unit in Add is Ababa, Ethiopia for one year 

from January 2018 to December 20 18. 

The study was conducted in Addis ketema, woreda 9 (Koasmeda), and woreda 3 health centers 

of Addis Ababa. Addis Ababa was founded during reign of Emperor Menelik II in 1886. In 2003; 

th e adm inistrati ons were changed in to ten sub c iti es. It li es on the average at 2,3 55 meters above 

sea level and over 3,627,934 as 2007, population reside in thi s adm in istrative c ity. The city is 

home of 23 .8% of all urban residents in Eth iopia, and estimated population density of 5936.2 per 

square kilometer. Economic activities in Addis Ababa are diverse. In 2007, the majority of the 

populations engage in to trades, manufactures and homemakers activ ities. Most of the Ethi op ia 

ethn ic groups are li ving in Add is Ababa due to its locat ion as a cap ital c ity of the country. The 

health centers were found in Addi s ketema sub-city, wh ich provide health service over 327,000 

populations. These populations were to Addis ketema, woreda 9 and woreda 3 health centers 

around 41,000, 35,600 and 31,200 served populat ions respectively. 

3.2 Study design: prospective Cohort fo llow-up. 

3.3 Source population 

All pregnant women in Addis ketema sub c ity, Addis Ababa, attending antenatal care. 

3.4 Study population 

All first trimester pregnant women attend ing ANC in Add is ketema kealth center, woreda 9 

(Koasmeda) and Woreda-3 health center at Add is ketema subcity, Addis Ababa. 

3.5 Exclusion criteria 

Sever sickness, psych iat ric di sorder and mothers with phys ica l conditions 
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3.6 Sample size and sam pling tcchniquc 

Three health centers in Add is Ketema sub-c ity providing ANC service were se lected randoml y. 

The sub-city was also se lected randomly. A s ingle popu lation proportion formula considering 

95% confidence leve l (z= I .96), 5% margin of error, 28.3% expected prevalence of LBW (Aseffa 

et al (20 12) and 10% contingency (non respondent) and lost from foll ow up was used. A total of 

341 (see samp le size calculation below) first tr imester pregnant women visiting the ANC units 

were invited to partic ipate in the study. 

n= (Z' p.q)/d' 

n= ( 1.96),(0.28) (0.72)/(0.05)' )=(3 10) 

n=3 10 

n= (3 10) +3 I ( 10% contingency) = 34 1 (numbers of parti cipants stu died) 

n=minimum sample size required for the study. 

Z= standard normal distribution (Z= I.96) with confidence in terval of95% and a =0.05 

p= the preval ence o f low bilih weight (28.3%) (Aseffa et a l (201 2) . 

d= Abso lute precision or tolerabl e margin o f error =5%. 

The cal culated sample size 34 1 was proportionall y all ocated to the numbers of ANC attends 

among the se lected health centers. 

3.7 Study variablcs 

lndcpendent variablcs 

Socio-demograph y 

Dietary characteristi cs 

Anthropometric condi tion of the mother 

Hemoglobin statu s of th e mother 

Serum zinc concentration 

Depcndant variable 

Birth weight of newborn 
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3.8 Data collection 

Variab les such as soc io-demographic characteri sti cs o f the participating women and dietary 

informati on were gathered us ing interview technique with the adm in istrat ion of a pretested 

structured questi onnai re. In addit ion, BM I and MUAC of the women were measured. 

Hemoglobin concentrati on and serum z inc were a lso determined . 

All the study subj ects were fo llowed from the first trimester till de livery, by measuring their 

weight, MUAC, BM I, their Iron fo lic acid taking experience (any drop or continue to take), any 

illness durin g pregnancy were recorded , These act ivi ties were perfo rmed at ANC and up on 

co mpleti on o f the gestation , the pregnant women were transferred to labor room for delivery. 

Thereby, a ll the vital s igns, gestational age, c lini ca l examinations and laboratory resul ts were 

assessed befo re starting the delivery procedure. T he gestationa l at birth were calculated fro m last 

mi ssed menstrual pried (LMP) manuall y. 

3.8.1 Socio-demographic 

A structured qu estionnaire (See Annex C) was prepared in Engli sh and translated into Amhar ic 

and pretested to capture socio-demographic characteri stics of study participants. Variables such 

as but not limited to Age, re ligion, marita l status, ed ucation level, j ob of respondents, month ly 

income and total amount of money the househo lds spend on food per month were co llected. In 

addit ion, obstetri c materna l history such as parity, trimester and number of children in the fam ily 

were co llected. 

3.8.2. Dietary characteristics 

Dietary characteri sti cs of participating mothers were co ll ected using a 24 hou r reca ll meth od 

(Rosalind S. Gibson (2005). All foods and drinks that can be consumed by the women were 

I isted and the parti cipants were asked if they consum ed th e food among the li st 24 hI's precedin g 

the survey. Women dietary diversity score (WDDS) and food variety score (FVS) of the 
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participati ng women was derived based the 24 hour dietary reca ll data. A DDS va lue <3 is 

considered low and 2: 6 is high. The study part ic ipants were also asked about the ir usual meal 

freq uency per day. In addit ion, household food security ind icators were co llected. 

Tab le I . Aggregat ion of food groups to create WDDS ( Arimod et al 20 10) 

s. no Food groups 
I Starchy stables(cereals and wh ite tubers and tubers) 
2 Dark green leafy vegetab les 
3 Other vitam in A ri ch fruits and vegetables 
4 Other fr uits and vegetab les 
5 Organ meat 
6 Meat and fi sh 
7 Eggs 
8 Legumes ,nuts and seeds 
9 Milk and milk products 

3.8.3. Anthropom etry parameters 

We ight, hei ght, MUAC was measured th ree times (a ll trimesters) conseq uently BM! was 

calcu lated . Weight of the participating women was measured us ing digital balances 

(JHU/MED/2393), Height was measured us ing measuring board attached with a measurin g tape 

(JHU/MED/2393), A Oexible measuring tape was used determine MUAC. 

3.8.4 Biochemical analysis 

1. Determination of hemoglobin 

Hemog lobin concentration was determin ed from a who le blood using Chemistry machine 

(M indray BS-200E) Hemoglobin was adjusted for pregnancy and altitude usin g hemoglob in 

level less than II.0g/di (during I " or 3rd tr imester) and less than 10.5g/dl (2"d trimester) is 

defi ned as anem ia. 

II . Serum Zinc 

Venous blood was drawn from the upper ann of mothers using a stainless steel needl e 

(C hangzhou Jinl ong Medica lplast ic App li ance Co.,Ltd). The whole blood was centrifuged, 

serum separated, transferred into a via l and stored in -80°C freezer until analys is. Z in c 
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concentration was determi ned lI Slllg Atom ic Emission Spectroscopy (MP-AES, Agilent 

techno logies 4200) at Addi s Ababa University, after di luting with butanol (n-butanol for 

synth esis,LOBAL Chemie, 7 1-36-3), 

Principle 

Standard so lutions were prepared in glass bott les, prev iously washed with dil uted ni tri c acid 

( 10%) and rinsed with de-ionized water, Pipettes and other material s used for reagent preparation 

and sample di lution had been previous ly nitr ic acid soaked overn ight, then rinsed with de-ion ized 

water and dr ied in an oven, 

A graded series of mixed ca li brat ion standards were prepared by diluting stock standards with 

de-ionized water and 6% butano l (60 ml aqueous Butanol and de-ion ized water to make 1000mi 

of so lution), 

Four mill il iters of (4 ml) of aqueous butanol with de-ion ized water mi xed to 200ppm of serum , 

The test tube was pl aced in the auto sampler after mild shaking by using vo rtex, The 

measurement is automatically carried out accord ing to the standard ca li bration method and 

resul ts are average of two repli cates , The in strum ent was calibrated with blank and a standard, 

After the initial ca librat ion sam ples were measured and va lues reported by the system were the 

concentrati on so the final calculation was onl y for di lu tion factor. 

3.8.5 Regarding follow up 

Al l the stud y subj ects were fo llowed from th e first trim ester til l de li very, by measurin g their 

we ight, MUAC, the ir iron fo li c acid takin g experience (any drop or continue to take), any illness 

during pregnancy were recorded, These acti viti es were performed at ANC and up on completion 

of the gestati on, the pregnant women were transferred to labor room for delivery, Thereby, al l 

the vital s igns, gestationa l age, cl in ica l examinations and laboratory results were assessed before 

startin g the delivery procedure, The gestati ona l at birth were calculated from last mi ssed 

menstrual pried (LMP), 
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3.8.6 Birth weight 

Midw ives and nurses measured the birth weights of new born immed iately after del ivery and the 

weights were reg istered in de li very registrat ion book and a lso recorded to the format prepared for 

the purpose of this research. Similarl y, for study participants referred to hospita ls, the birth 

weight was obta ined from de livery registrat ion book. 

Fig I : measurin g weight of new born at de li very wa rd in wo reda 3 health center. 

3.9 Data quality assurance 

Rev ision of the data co ll ected was conducted dur in g the pre analysis of the research. The 

completion and responses to each questionnaire and the laboratory resu lts were checked and the 

resu lts were reg istered in the appropriate format. Final ly the data were analyzed and interpreted 

accordi ngly. 
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3.10 Statistical analysis 

After completi on of the data collection, laboratory investigation and ca reful data quality 

assurance the information obtained from each c li e nt were entered into SPSS (statistica l package 

for soc ia l science student) versio n 20. The stat isti ca l anal ys is was performed using param etric 

tests. 

Descripti ve statisti cs was used to present the percentage, frequency, mean, and standard 

deviat ion of the occurrence of events for soc io-demographic characteri stics, anthropometric 

parameters, dietary pattern , serum zi nc concentrati on, low birth weight prevalence and birth 

weight(n=329) of newborn . 

Bi-variate logistic analys is was done at the first step (Taking each independent variab le with the 

dependent vari abl e at a tim e). Then the va ri ab les which were s ignificant at .25 p-va lues were 

taken in th e mul tiva riab le logistic regression. 

3.11 E thical considerations 

An ethi ca l approva l was obta ined from Institutional Rev iew Board of Addis Ababa Univers ity at 

College orNatural and Computati onal Sc iences. A support letter was also obtained from Addi s 

Ababa City admin istrat ion Health Bureau. T he benefit and risk of the study was explained to 

participating women and a written consent was obta ined. 
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Chapter Four 

Results 

The socio-dem ographic characterist ics of the pregnant women (n=34 1) is indicated in table 2. 

Respondents were in the age range of 17-40 with mean 26±4.8 years. More than half of the 

women were unemployed (54.8%) . Most of the House hold income per month were low, the 

minimum income of house ho ld were 500.00 birr and maximum 15,000.00 birr. 

Table2. Socio-demographic character istics of first trimester pregnant women (n =34J) at 

Antenatal c lin ic of Addis Ababa Ethiop ia. 

Variable 11 (%) 

Age (years) 
~ 20 44 ( 12.9) 

2 1-34 266 (78.0) 

> 35 31 (9.1) 
Religion 

orthodox 194 (56.9) 
muslim 109 (32.0) 
protestant 37 (10.9) 
others I (0.3) 

Ethn icity 
Oromo 78 (22.9) 
Amhara 78 (22.9) 
Tigre 14 (4 .1 ) 
Gurage 128 (37.5) 
Silte 35 (10.3) 
others 8 (2.3) 

Educational level 
Illiterate 69 (20.2) 
Primary 133 (39.0) 
Secondary 90 (26.4) 
Diploma, fi rst degree, second degree 49 (14.4) 

Marital status 
Married 338 (99.1) 
Unmarried 2 (0.6) 
Divorce I (0.3) 
Widow 0 (0.0) 

occupation 
Governmental 26 (7.6) 
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Non·governmental 
Daily laborer 

Trader 
Other 

55 (16.1 
29 (8.5) 

37( 10.9) 
7(2. 1 

Four weeks preceding the survey; almost one third (32.8%) of the present study women 

borrowed money to buy food , 22.0% reduced meal size due to lack of food in the household, 

12.9% skip their meal due to lack of food in the house, and 12.6% of women were hungry due to 

lack of food in the house, in last four weeks. 

Majority of the women (69.8%) had meal three times per day. On ly, 15.5% of women ate meals 

four times per day. Snack eating hab it of the wo men was poor ( 10.3%). More than hal f of the 

women take co ffee immediate ly after mea ls (55 .1 %) and take tea with mea l (5 1.3%). Others 

food securi ty ind icating elements in the present study women is ind icated in table (3). 

Table 3. Information related food eating habit and lifestyle characteri stics of first trimester 

pregnant wome n at antenatal clinic of Add is Ababa Ethiopia. 

variable Frequency (%) 
Breakfast eating habit 

Da ily 
Sometimes 263(77. 1 ) 

Not eat 64( 18.8) 
14(4. 1 ) 

Lunch eating habit 
Daily 
Sometimes 3 11 (9 1.2) 

Not eat 29(8.5) 
1(0.3) 

Dinner eating habit 
Daily 
Somet imes 27 1 (79.5) 

Not eat 63(18.5) 
7 (2. 1) 

Snack eating hab it 
Daily 35 ( 10.3) 
Sometimes 165(48.4) 
Not eat 141 (4 1.3) 
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Timing of Coffee intake 
Before meals 7 (2.1) 

With meal s 30 (8.8) 

Immed iately after mea l 188(55.1) 

Approx imately I hr after meal 82 (24.0) 

Timing of tea intake 

Before meals 20 (5.9) 

With meals 175 (51.3) 

Immediately after meal 94(27.6) 

Approx imately I hour after meal 18 (5.3) 

The dietary pattern of the present study women in the 24 hours preced ing the interview is 

dominated by starchy stab les (100%), fo ll owed by other fruits and vegetab les (76 .2%), and 

legumes ,nu ts and seeds (69.8%), (table 4). Considerable percent of study populations consumed 

other vitam in A rich fr uits and vegetables (64%). However, organ meat was not taken by the 

study palticipants (0.0%). The women's dietary diversity score (WDDS) in the present study 

were medium 4-5 food groups (48.7%) and few women had hi gh DDS 2:6 (15.2%). 

Tab le 4. Dietary pattern of pregnant women attending antenata l c li nics in hea lth centers of Addis 

Ababa, Ethi opia 20 19. 

5.110 Food groups 11 (%) 

I Starchy stables(cerea ls and white tubers and tubers) 341 (100) 
2 Dark green leafv vegetables 78 (22.9 
3 Other vitam in A rich fru its and vegetabl es 221 (64.8 
4 Other fruits and vegetables 260 (76.2 
5 Organ meat 0.0 (0%) 
6 Meat and fish 90 (264) 
7 Eggs 63 ( 18.5) 
8 Legumes ,nuts and seeds 238 (69.8) 
9 Mil k and mi lk products 98(28.7) 

Mo re than half of the women were mU ltiparous (57.5%). A quarter of women experienced 

sickness two weeks precedi ng the in terv iew. 

25 



On ly about 12% of the study participants were tak ing their iron fo lic acid supplementation 

during ea rly pregnancy prior to visiting the hea lth centers for ANC fo ll ow up. Ha lfofthe women 

had no information to take iron folic acid before starting ANC fo llow up (55 .7%). About 18 .5% 

and 14.3% partici pating women dropped iron and fo lic acid tab let intake at second and third 

trimester, respectively. The preva lence ofLB W «2.5 kg) was 14.0%. 

The info rmation regard ing we ight, height, body mass index, midd le upper arm circumstance 

(MUAC) is ind icated in tab le (5). The average MUAC of the part icipants was 24.5±3 .6 cm. 

About I 1.7% of women had lower MUAC measurement «2 1 cm) in the first trimester and one in 

ten (10.9%) women were under we ight BM! « 18.5kg/m2) in the first tr imester. And the average 

Gestational weight gain (GWG) was 5.7±2 .59. 

Table 5, information regarding Anthropometry, hemoglobin and serum at all trimesters of 

pregnant women attending antenatal clinics in health centers of Add is Ababa, Eth iop ia 20 19 

first Second Third 
mi max Mean(sd) Min Max Mean(sd) Min max Mean(sd) 
n 

Height( cm) 14 178. 1.58(5.64) 
2.0 0 

Weight(kg) 38. 95.0 56.93(9.9 39.0 95.0 59.9(9.86) 39.0 97.0 62.5( I 0.0) 
0 3) 

MUAC(cm) 18. 34 .0 24.5(2.85) 20.0 36.0 25.9(2.89) 20.0 37.0 27.06(2.9 
5 8) 

BM I (kg/m' 14. 35.9 22.5(3.64) 15.4 35.7 23.6(3.62) 16.0 36.5 24.7(3.7) 
8 6 

Weight gain -0.5 IS 3.0(1.7) -3 9.0 2.67( I.S5) 
Hemoglobin 7.0 16.2 12.92( 1.5 7.6 16.4 12.83( 1.5 
va lue(g/dl) 0 7) 7 
Serulll 21 254 66.9( 1.21) 
Zinc(~gfd l ) 

Most of the mothers complete their ANC fol low up (97.9%); onl y (2 .1 %) lost from follow up. 

Most babies born at term (93%) foll owed by 2.3% of preterm , 1.2% post term, 0.9% abortion 

and (0.6%) of still birth. 

Relationships between potent ial ri sk factors to low birth we ight in the present study are indicated 

in tab le 6, 7, 8. Age, employment status of the husband, we ight, weight gain during pregnancy, 
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MUAC, BMI, IFA supplementation , hemoglobin and zinc status, eating habit (snack and 

Dinner), taking Milk and Mi lk product were facto rs significantly affects bi rth weight. 

Those partic ipants age < 20 had three times risk of givi ng low birth we ight baby, when 

compared to 21-34 year age group (OR:3.469,p=0.028),fu rther more Participants whose 

husbands were employed reduce the ri sk of low birth Weight by about 90% when compared 

with participants whose husband were unemployed (OR:O.I 08 , p=0.03). 

Table 6.relationsh ips between soc io-demograph ic and birth weight. 

Items Variables coruco P-V AOR(Cn P-V 
Age (in year) :::: 20 2.365(0.687-8.14) 0.054* 3.469 (1.57-4.33) 0.028* 

21-34 2.382(0.985-5 .76) 0.045 1.96(0.12-6.76) 0.273 

>35 I I 
Level of Il literate I I 0.4 11 (0.06-2.74) 0.359 
education Primary 2.02(0.95-4.32) 0.06* 

Secondary 2.92( 1.16-7.32) 
higher 2.64(0.89-7.8 1 ) 
education 

Employment Not employed 0.12(0.35-0.411 ) <0.00 I * 0.108(0.015-0.76) 0.026* 
status of 
husband Employed I I 

Parity Primi-parous 0.67(0.36-1.26) 0.217* 0.591(0.18-1.92) 0.383 

Multi -parous I I 

The likelihood of low birth we ight is reduced by about more than two times for those participants 

who have MUAC greater than 21 cm when compared to those participants who have less than 

2 1 cm MUAC in the fi rst trimester. (OR: 2.53, p= 0.028), in addition hav ing we ight less th an 50.0 

kg had almost seven times risk of giving low birth weight newborn in comparing with we ight 

50.0-69.9.0 kg(OR: 7.8, p=0.053), fu rther more gai ning we ight greater than 6.0 kg th roughout 
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the pregnancy can reduce the risk of giving low bi rth weight baby (OR:O.O I, p< 0.00 I). taking 

IFA supplementation reduce the ri sk of low birth We ight by about 80% when compared with 

partic ipants who didn ' t ta ke iron folic acid (OR:0 .207, p=O.OO I) suppl ementation at second 

trim ester where oth er factors are kept constant. Other factors like: BMI < 18.5kgitn 2
, hemoglob in 

< 11.0 mg/d l (OR: 0.03 , p=0.05) and serum z inc < 56 mg/dl (OR: 0.0 12, p=O.OO I) were also 

identifi ed factors affects birth we ight. 

Table7 . Associat ion of A nthropometry and birth we ight. 

Items Variables COR(C I) P-v AOR(CI) P-v 
Weight (kg) <50.00 0.350(0 . t t 3- t .086) 0.016' 7.89(0.469- 0.053' 

50.00-69.90 0.867(0.280-2.67) 133.17) 

> 70.00 I I I 
Weight gain(kg) <6.0 kg I I 0.01(0.021- 0.001 ' 

6-9.0 kg 2.488( 1.112-5.566) 0.026 ' 1.22) 
9. 12.5 kg 2.445( 1.23-6.55) 0.043' 0.001(0.03 -
>12.5 kg 0.46) 

BMI at fi rst <18.50 I I 
trimester (kglrn2 18.5-24.99 5 .043( 1. 804- 14.09) 0.002' 2.533( 1.426- 0.0 17' 

25.00-29.9 0.00 I (000) 000 4.500) 
:>30.00 0.000 I (000) 000 0.0 I (0.03-

3.45) 
MUAC of fi rst <2 1 em 0.246(0.115-0.527) 0.001' 2.533(0.195 - 0.028' 
trimester 3.294) 

>2 1 Gm I I I 
Second trimester <2 1 Gill 0. 147(0.041-0.532) 0.003' 0.133(0.01 2- 0.098 
MUAC 1.448) 

>21 em I I 
Th ird trimester <2 1 em 0.075(0.013-0.44 ) 0.003' 0.786(0 .027- 0.88 
MUAC 22.5 1) 

>2 1 CIll I I 
IFA No I I 
supplementation 
at first trim ester Yes 1.579(0.535 -4.66) 0.408 
IFA No I I 
supplementation 
at second Yes 5.1 33(2.58- 10.21 ) <000 1 ' 0.207(0.035 - <0.00 1 ' 
trimester 0.380) 
IFA No I I 
supplementation 
at th ird trimester Yes 0.435(0 .1 29- 1.4 70) 0. 180' 1. 51 (0.240- 0.66 1 

9.5 15) 
First tri rn ester < 11.0 I I 
hemoglobi n 
(g/dl) > 11.0 2.398(0.612-9.39) 0.209' 38.10(0.597- 0.086 

2.433 
Thi rd trimester <11.0 I I 
hemoglobin 
(mo/dl) > 11 .0 3. 755( 1.05-1 3.38) 0.041 ' 0.03(0.001- 0.054 ' 
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1.06) 

Serum zinc < 56.0 0.009(0.001-0.65) 0.001 * 0.012(0.001- 0.001' 
(~g1d l ) 0.1 01) 

:0: 56.0 I I 

Assoc iation of house hold food secu rity parti cipants eatll1g habit and dietary diversity is 

indicated in table 8. Study participants that someti mes ate dinner had three times likely to give 

birth to a low we ight chil d compa red to women with the habit of eatin g dinner often (OR: 3, 14, 

p=0 ,04), s imilarl y those ate the ir snack everyday reduce risk of giving low birth weight by 

almost 80%, when compared to those who didn't eat the ir snack daily (OR: 0,21 , p=0,04), 

Part ic ipants those didn't take milk and mil k product duri ng pregnancy has seven times chance 

of giving low birth weight when compared to those who use milk and mi lk product during 

pregnancy (OR:7,68,p=0,002) where other factors are kept constant. 

Table 8, Association of house hold food security, pregnant moth ers eati ng habit and birth weight. 

Items Variables COReCll P-V AOR(CI) P-v 
Number of mea ls :0;3 times 0,207(0,049-0,881 ) 0,033* 0,183(0,013- 0,225 
per day 4-5 times I 2,83) 

I 
Dinner eating Always I I 
Habit Sometimes 0.422(0,21 1-0,84) 0,05** 3, 14(1.305- 0,038** 

Not eat 7,559) 

Snack eating Always 2,827(0,807-9.90) 0, 104* 0,2 17(0,017- 0,045*' 
habit Sometimes 2,85( 1.43-5.66) 0.003* 2.542) 

Not eat I I 

No 2,706(0,625-11.71) 0. 183* 7.46(2,56-
Coffee drinking 22,02) 0,077 
habit Yes I 1 

Red uce food No 2.069( 1.05-4.05) 0.034* 0.288(0,06- 0.11 7 
intake in the last 1.36) 
4 weeks Yes 1 I 
Skip mea ls due to No 3 .58( 1.69-7.60) 0.001 * 2.4 11 (0.52- 0.257 
lack of food 111 11.02) 
the house Yes I I 
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Hungry because No 2.65( 1.22-5.75) 0.01 ' 0.58(0.134- 0.46 
of food not 2.51 ) 
avai lable In the Yes I I 
house. 
Milk and milk No 1.427(0.737-2.7630 0.29' 7.68(2.056- 0.002* 
product 28.6) 

Yes I I 
Meat and fi sh No 0.6 17(0.285-1.337) 0.22 1 ' 0.767(0. 199- 0.699 

I 2.95) 
Yes I 

Others vitamin A No 1.43(0.720-2.841 ) 0.306' 2.03(0.658- 0.217 
ri ch fru its and I 6.28) 
vegetables Yes I 
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Chapte,' Five 

5.1 Discussion 

Pregnancy is a period of rapid fetal growth and cell differentiation for both the mother and the 

deve lop ing fetus. Co nsequently, it is a period at which the mother is at an increased risk of 

nu trit iona l defic iency that can have serious consequence to the development of the fetus. Low 

bi rth weight is attr ibuted to several hea lth compli catio ns and significantly limi ts productivity in 

humans. An overwhelming number of infants are born be in g low weight ann ua ll y. People in poor 

resource sett ings are especially affected . The present study determined prevalence of low birth 

we ight in selected hea lth centers at ANC in Add is Ababa. In additi on, factors associated to low 

birth weight has been identi fied. A Longitudina l (prospective cohort fo ll ow up) was used and 

three hea lth centers in Add is Ketema su b-c ity providing ANC service were selected randoml y. A 

tota l of 341 first trim ester pregnant women visit ing the ANC units were invited to part icipate in 

the study, soc ia-demographic characteristics of the partic ipat ing women a nd dietary information 

were gathered usin g interview techni que with the ad min istrat ion of a pretested structured 

quest ionnai re. Part ic ipa nts were followed ti ll de li very by checking the ir Anth ropometry, 

hemog lob in status and serum zinc and 329 new born wei ghts was taken at delivery room. 

In current study, the average MUAC of the participa nts was 24.5±3.6 cm. About 11.7% of 

women had lower MUAC measurement «2 Icm) and abo ut one in ten ( 10.9%) women were 

under we ight BM I «18.5kg/m 2
) in the first tri mester. The women's d ietary d ivers ity score 

(WOOS) in the present study were med iu m 4-5 food groups (48.7%), and few women had high 

DDS ( 15.2%). Most of the mothers comp lete their ANC fo ll ow up (97.9%); only (2.1 %) lost 

fro m fo ll ow up. Most bab ies born at term (93%) fo llowed by 2.3% of preteI'm , 1.2% post term , 

0.9% abortion and (0.6%) of still birth. T he prevalence o f LBW in current study was 14.0%. 

Age, employment status of the husband, weight, we ight ga in duri ng pregnancy, MUAC, BMI, 

IFA supp lementat ion, hemoglob in and zinc statu s, dinner and snack eating habit and taking m ilk 

and m ilk product duri ng pregnancy were facto r s ign ifi cantly affect birth weight. 

Opt ima l maternal and feta l pregnancy outcomes are dependent upon the intake of sufficie nt 

nutrients to meet materna l and feta l requirements (Ramachandr ian et al (2002). Maternal 

31 



malnutrit ion is caused by inadeq uate dietary intake (ca lories, proteins, micronutri ents,) . A 

mother chronica ll y undernourished will li ke ly give birth to an underweight baby. During 

pregnancy there is increase in nutr ients requirement to take ca re of fetal , placenta and increase in 

maternal weight (Ed ri s et al 1996, Astha et al 2017). [n the current study Low birth weight were 

significantl y associated with low materna l body mass index (BM [ < [ 8.S kg/m2) as a result of low 

body we ight in relation to height. Th is could be attributed to limited maternal we ight ga in 

particularly at first trimester and other factors that can be associated with decrease in we ight. 

Th is find ing were al so similar with the study done in Japan in 20 [7 shows that among 4.2% 

prevalence of LBW ,6.[% of LBW is from under weight (B MJ< [8.S kg/m2) mothers 

(Laopaiboon et a[ 20 [4). Si milarly, Women who had low mid upper ann ci rcum fere nce (MUAC) 

measure «2Icm) were more like ly to give bi rth to LBW babies than their counterparts. 

Add itiona l[y, Mellese S.et al (20 [9) also identified that MUAC less than 22omm, lack of 

nutr itional counse ling are factors associated with LBW from Hawasa (Melese et al 2019 ). In 

add ition stud y done in Jima ,kersa also reported that being poor and having MUAC less than 

23cm we re determinan ts of LBW(Aseffa et al 20 12), th is findi ng al igns also with a studies 

based on the Ethiopian demographic hea lth survey analysis, wh ich concluded that maternal 

nutrit ional status is sign ificantly associated with low birth weight(Betew et al 2014). Therefore, 

nutritional in tervention, health education about adeq uate nutrition throughout pregnancy is 

needed. 

Materna l we ight pri or to conception refl ects nutrit iona l stores potential ly ava ilable to the 

growing fetus (Tema 2006, Jean et al 1978). Pre-pregnancy weight «S4 kg) appears to affect 

gestational age, or the risk of prematurity can increase (Tema 2006). [n current study, pregnant 

mothers whose weight less than SO.Okg had seven times risk of giving low birth weight newborn 

in compari ng with weight SO.Okg-69.9.0 kg. This fi nding suppo rted by Study in India indicate 

that underno uri shed mother «SOkg) can give babies that is under we ight (Ta i[or et al 2004). 

Simi larly As Gourangie et al pre-pregnant weight had direct pos itive linear relationship with the 

birth weight, among 120 subjects of the stud y popu lation 88% mothers had pre-pregnant weight 

of <4Skg, and 61 % babies had birth we ight <2S00gm (Guarangie et al 2004). 

Pregnancy weight gain, irrespective of pre-pregnancy body mass index (BM[), is an independent 

pred ictor and fou nd to have a signifi cant effect on fetal growth. A desirab le gestationa l weight 
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ga in (GWG) is essenti al for a ba lanced opt imal out come for both mother and her in fant .it 

support the growth and deve lopment of the fetus (Fekede et al 2016 land red uces the li ke lihood 

of morbidity and mortal ity( Fekede et al 2016). Tn contrast, in adequate or excessive weight ga in 

may pose health ri sks on the mother and or the fetus. In The current study more than 63% of 

women gain inadeq uate Gestational we ight gain Accord ing to the united states Institute of 

Medicine (10M) thi s leads to ri sk o f giving LBW. This resu lt were also sim ilar with Fekede et al 

, 69.3% women gai ned inadequate weight ga in in Eastern Ethiopia Harar i (Fekade et al 20 16). 

Similarly Freweini (Freweini et al 20 19) from Mekele also reported that weight ga in has 

signifi cant effect on infant birth we ight. Addit ionall y Amosu from Ind ia also reported that 

Weight ga in of7kg and below was assoc iated with 12. 12% LBW incidence, while mothers who 

ga ined 9kg and above, recorded the lowest LBW inc idence o f0 .39%(Amosu et al 20 14) . 

Thi s study also revealed that the age of the mother was significant ly associated (p<0.05) with 

low birth weight. Stud y done in India in 20 17 also support this find ing In wh ich LBW babies 

with increased freq uency was found among mothers be low 20years and more than 35 years age 

group (Ta ilor et al 2004). Similarly Accord ing to Ferguson and hi s co lleges in South Africa those 

mothers aged<17 and >35 years the incidence of LBW is high (Ferguson et al 1988, Astha et al 

20 17). Additionally study done in Jimma also support thi s finding in which mothers age less than 

20 years and greater than 35 years had high risk of givi ng LBW(Seid et al 20 19). 

Iron requirement during pregnancy signifi cantly increases, Associated with ma intenance of 

normal matern al metabolic process and ensuring iron store to the develop ing fetus. Th is 

condition leads pregnant women at spec ial ri sk of anemi a. Thus, iron supplementation tn 

add ition to intake of hi gh iron diets is im portant. Low hemoglobin duri ng pregnancy is 

assoc iated to birth of small babies, as a consequence of both preterm labor and growth restriction 

and also cause maternal death (Ster et aI2000). In the present stu dy 16.7% pregnant women were 

anemic (hemoglobi n < 11.0 gfdl), Simila rly Melaku U. et al (2008) reported 17.1 % of anem ia 

preva lence among women of reproductive age from nine di str ict regional of Ethi opia (Melaku et 

al 2008). In add ition, study conducted in Add is Ababa, Tikur Anbessa spec iali zed hosp ital al so 

reported 21.3% of anem ia prevalence (J ufar et a l 2014). The later is higher than the current 

finding. The difference may be due to the study site, Tikur Anbessa hospital is terti ary referral 
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hospital in which patients comes with referral from other health centers, and also can be from out 

of Add is Ababa with different complications. Nationall y also reported that anemic mothers 

whose hemoglobin level less than « I l.Og/dl) during pregnancy had 15% more risk of giv ing 

sma ll sized baby than non-anemic mothers (Tad esse et al 20 16). Anemia is associated with 

multiple poor out comes. It overstresses the moth er by causing medi ca l prob lems like 

palpitations, tachycardi a, breath lessness, increased cardiac output leading on to card iac stress 

which can cause de-compensati on and cardi ac fa ilure which may be fata l. 11 also leads to several 

adverse peri-natal outcomes in the form of preterm and small for gestational age babies and 

increased peri-natal mortality rates (Scholl 2005, Allen 2000). Also affect fetal mean birth 

weight, Apga r score at birth, mean length and hemoglobi n levels. The results of these studies 

suggest that to obtain a maximum effect on birth weight, iron supplements should be started in 

earl y pregnancy (Chri stian et al 2003 , Cogswe ll et al 2003, Rasmussen et al 200 I). 

Fo liate is critica l to fetal development because it is a cofactor for many essenti al ce llu lar 

reactions, including DNA and nucleic ac id synthesis. Insuffi cient maternal foliate intake has 

been lin ked to low birth weight, IUGR, and preteI'm birth (Scholl et al 1996). In several studies 

low foliate intake assessed peri-conceptiona ll y through mid-pregnancy was associated with a 

more than 2- to 4- fo ld increase in ri sk of infant low birth weight and/or preterm birth, 

particularl y in low-income popu lations (Neggers et al 1997, Aseffa et al 20 12). Supplementation 

with iron foli c ac id (l FA) during pregnancy in addition to improves maternal iron statu s, ante 

partum, it also contin ues to significantl y im prove post partum(Chri stian et al 2009). Furthermore 

respective of maternal iron store, the fetus manages to obtain and store normal amounts of iron 

even when the mother is iron deficient. The current study also indicates that IFA 

supplementation during pregnancy reduce ri sk of giving LBW by about 80%. Simi lar evidence 

reported in studies conducted in Addis Ababa (Enqusi ll asse et al 2000) where iron utili zati on 

during pregnancy was found to be protective for LBW. It was also supported by double blind 

randomized community trial study undergone in Nepal whi ch show that Iron supplementation 

du ring pregnancy increased birth weight by 37 gram on average(Chri stian et al 2009). 

The impact of micronutrient defi ciency on pregnancy and birth outcome is assoc iated increased 

maternal morbidity and morta lity, aborti on ,low birth weight(LBW), premature birth, congenita l 
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abnorma lit ies and mental deficiency in early ch i[dhood(Horntra et a[ 2004). Low maternal z inc 

nutriti ona l statu s has been assoc iated with a wide ran ge of compl ications including [ow birth 

weight (LBW), labor and de livery compl ications, congenita l anomal ies etc (S hah et a[ 200 [) . 

Pregnant women are fac ing zinc defic iency more than the other groups, due to hav ing fetu s 

wh ich need z inc for proper fu nction. [f pregnant woman are z inc deficient, the fetus can 

ex pe rience growth retardation in uterus adversely affecting the child long term immune fun ctions 

and neurological and behavioral development (B [ack 200[) . Zinc defic iency among study 

partic ipants in current study was 33 .9 %, and it was significantly affects the birth weight of new 

born . It was indicated that such dietary de fi cits cou ld be overcome by regular consumption of 

ce llu [ar an im a l prote in (Abebe et a[ 2009). 

The preva lence o f Low Birth Weight ( LBW) among the new-born de livered in current study 

was [4.0%. This finding was in li ne with the study done in hospita l based study in Gonder north 

Ethi opia ,(Edr is et a [ [996), found th at [7 .8% of babies were born with LBW and in south west 

Ethiopia J ima hospita l also reported [ [.0% of LBW , while a simi lar study in Southwest Ethi opia 

( se lected health centers in Jima) showed a hi gher (22 .5%) preva lence. The other prospective 

com munity based stud y fro m south west (Kersa-Jima) Ethiopia esti mated as hi gh as (28 .3%) 

LB W babies (Aseffa et a[ 2004). The nati onal prevalence of LBW bab ies, as reported sma ll size 

(29.3%), is high and co mparab le to findings of loca l studi es. Promisingly, it has also showed a 

dec lin ing trend between2000-20 [ [, (33.4% to 27 .9% and 29.3%) respective ly. Yet, huge 

d iscrepancy between find ings of institution based studies . T hese d iffe rence cou ld be due to study 

s ite, sample size and study methods as the later was conducted at a [[ nin e regions of Ethiopia 

both in. rural and urban, and it was conducted by in-depth analysis of the Ethi opian demographic 

and hea lth su rvey dataset using representative data co ll ected from all reg ions in the cou ntry. 

T here can be a diffe rence in Ed ucationa[ status, inco me and dieta ry habi t among the rural and 

urban. 
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5.2 Limitation of the study 

Due to inconvenience of taking data pre-pregnan cy weight of the women were not known. Also 

few women blood sample was not co ll ected for Serum Zinc. Pri vate c linics were not in cluded in 

the study. 
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Chapter Six Conclusion and Recommendation 

6.1 Conclusion 

Among 329 birth we ights measured a lmost 14.0% were born with LBW and the LBW is 

associated with different factors like d ieta ry pattern of mothers duri ng pregnancy, Age of 

part ic ipants «20 years), underwei ght mothers (having BM I< 18.5 kg/m2, MUAC <2 1 cm) and 

weight < 50.0kg, inadequate weight ga in during pregnancy, being anemic (hemoglobin < 11.0 

g/dl), z inc defic iency «56 il g/dl), not tak ing iron fo lic ac id suppl ementati on properly and timel y. 

Employment status of the mothers' husband a lso affects birth weight of the newborn, in which 

those moth ers husband who had job has low chance of giving low birth weight when compared 

to those who didn ' t have job. Even thou gh, most mothers have ANC fo ll ow up onl y few starts 

IFA supplementat ion at early pregnancy (12.0%) due to lack of information and Fear of 

Epigastria Burning. More than half women had inadequate weight gain throughout pregnancy 

(63.9%), the mean weight ga in was 5.7(2.59) . 

6.2 Recommendation 

Optimal materna l and fetal pregnancy outcomes are dependent upon the intake o f suffi cient 

nutri ents to meet materna l and fetal requirements. Pregnant women should increase adequate 

nu trient dense food frequently and always to gai n recommended gestational weight gain . Women 

should seek ANC as soon as they fe lt pregnant or intended that they are pregnant and shou ld 

ad he re to recommended supp lements li ke IFA to prevent congenital abn orm al ities(i .e. neural 

tube defect), both mother and neonata l anemi a and hence prevent associated adverse effects on 

child development and cogniti on. It is a lso vita l fo r ANC attendants to fo llow up the proper 

supplementat ion and adherence. The hea lth ed ucators must also teach the mothers about 

adeq uate nutriti on throughout pregnancy. Further research is needed to identify and investi gate 

why mothers not start IFA supplementation earl y at pregnancy and factors affecting GWG. 
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Annex A: Informed consent to participant 

Date: 

T itle: Low birth Weight prevalence and associated factors. 

Name of resea rcher: Bi rtu kan Alemu 

I am writing to invi te you to part icipate in an in depth intervi ew and clin ical specimen co ll ect ion 

that I am conducting to determine how d ifferent factors can affect the weight of new born . The 

research has several objecti ves: 1. Determines preva lence of low birth weight, 2. Identify factors 

associated with LB Wand eval uates relation between risk factors (socio-demography, socio­

economi c, dietary, materna l hemoglob in level) and LBW. 

Participation is voluntary: right to withdraw without negative consequences 

You are going to be a prospective research partic ipant and you are not under any obligation to 

parti c ipate in thi s research project: there is no negative consequence to deciding not to 

participate. 

If you agree to partic ipate, you are not ob li gate to answer specific questions or to prov ide 

information you do not wish to give. You have the right to not answer specific questions but 

continue as a partic ipant. I f you choose to participate and have agreed to have the interviews: yet, 

yo u can withdraw from the interview by stating that you have decided to withdraw. 

In addition , you can withdraw from the project up until the point when prov ide the summ ary 

report of the intervi ews. There will be no negati ve consequences to withdrawing from the 

resea rch project. You can state your in tention to withdraw from the project by contacting me, 

Birtu kan A lemu (the researcher), whose contact informati on is prov ided at the end of th is form. 

I f you choose to withdraw from the project please indicate whether you want the previously 

co llected data to be destroyed or return ed to yo u. 

Procedure 

If you agree to participate, we will be ask in g you so me bas ic information, collect data on the 

type and amount of foo d you consum e during the day, and co llect blood (5 ml) by health 
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professiona ls and you are go ing to fol lowed till your delivery and you r new born will also 

measured. 

Potential harms 

There are no harms assoc iated with participating in thi s resea rch. Indeed, any potential ri sks that 

may ari se will be considered and treated by seeking app ropri ate measures to reduce the leve l of 

harm. 

Potential benefits 

This research may help any authorized body understand more about nutrit ion in pregnancy and 

its effects on neonatal birth we ight to foster an intervention which might be very important to 

promote maternal hea lth and child surviva l. 

Confidentiality 

Your palticipation in thi s research wi ll be kept in confidence. Confidentia li ty of your data is 

assured. All data wi ll be transcribed by me and or a research assistant and we will both be bound 

by confident iality. We wil l keep data in a secure and locked place until the project is complete. 

No identifyin g information wi ll be included in any document result ing from this study. All the 

data obtained will remai n confidential even after completion and dissemination of the finding of 

thi s study. Do not hesitate to ask us any questions regard ing the objectives or the process of the 

in vesti gation . 

Contact inform ation 

Birtukan Alemu 

Ce ll phone: +2519229585 12 

e-mail : birtalex99@gmail.com 

T hank you for considering this request!!!! 
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Annex B: consent from participant 

I agree to participate in thi s research project, understanding that I am doing so vo luntaril y, that 

confident iality will be maintained, and that 1 have the ri ght to with draw from the study at any 

point using the means outlined in the invitation to participate. 

I would li ke to have a copy of the summary report from the research data (p lease put a check 

mark here) ------------

Signature ---------

[)ate ------------
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Annex C. Questionnaire 

ADDIS ABABA UNIVERSITY COLLEGE OF NATURAL AND COM]>UT A TIONAL 

SCIENCE 

CENTER FOR FOOD SCIENCE AND NUTRITION 

Questionnaire for low birth weight preva lence and assoc iated factors among selected health 

center in Add is Ababa, Ethiop ia 

Name of respondent. ..... , .... ,., .... , .... , .. , .... , .. , ." ., ..... . . ,., ... . 

Card number. ....... ,., .. ,., .... , ... . ,., .... , .. , .... , .. , .. , ., ....... ,., .... , .... . 

Mob ile number. . .......... , ...... . . , ....... . .... , .. , .. . ........ , .. , ...... , gestationa l age (in weeks 

ultrasound) ................ , .... , .... .. 

Name of interviewer ...... . . , .... . . , ....... , ....... code no .. .. . , .. ,.,., .... , 

Respondent residence .... . ,., ........ . 

Date of interview ............ . , .... . .. time ~tarted ....... time finished .......... ,. 

Questionnaire checked ..... .. , . . . .. . 

No questions choices 

101 Age in years ........ 

102 Religion I Orthodox 

2. Muslim 

3. Protestant 

4. Other, specity 

103 Ethnicity I Oroma 

2. Amhara 

" Tigrian\ J. 

4. Gu rage 

5. Silte 

6. Others specity 
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104 Educational status I. Illiterate 

2. In formal education 

3. Formal Educations 

(grades completed) 

.......... 

105 Marital status I. married 

2. si ngle 

3. widow 

4. divorced 

106 Parity ........ 

107 Trimester I. I" 

2. 2nd 

3. ",' j 

108 Do you have job O.no 

I. yes 

109 If yes I.governmental employee 

2. non-govern mental 

organizalion 

3 .sel f employed 

4.daily laborer 

5. trader/merchant 

110 How Illllch do you ....... .. 

approx imately earn per Etb 

month in birr 

III Do your husba nd has job O. No 

I. Yes 

11 2 If yes to II I , how much did ........ ... .in birr 

he earn per month 

113 Approximately , how l11uch .. . . . . . . . . . . . . . ..... .in bi rr 

money do you spend on food 

per month 

114 Have you ever suffered any O. No 
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illness during your pregnancy I. Yes 

I 15 If yes specify the illness 

(probe) .. 

11 6 Have you had any abortion O. No 

I. Yes 

11 7 In the past four weeks, did O. No 

you have reduced meal size I. Yes 

because of lack of food in the 

hOllse? 

11 8 In the past four weeks, did O. No 

you have skip mea ls because I. Yes 

of lack of food in the house? 

11 9 In the past four weeks were O. No 

you hungry because oflack of I. Yes 

food in the house? 

11 9 In the past four weeks did you O. No 

borrow money to buy food to I. Yes 

your house? 

120 Are you tak ing zinc 0.110 

s upplementati on? I. yes 

12 1 If yes, how often did you I. one tablet daily 

take? 2.two tabl ets daily 

3.one tablet three times per 

week 

4. Three tablets per week 

5. if other pl ease speci fy 

122 Are taking iron /folic acid O.no 

supplemen tat i on? I. yes 

123 If yes, how often do you take I.one tablet daily 

it? 2.two tablets daily 

3.one tablet th ree ti mes per 

week 

4. Three tablets per week 
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5. if other please specify 

124 If yes for how long did you For .... .. weeks/month 

taking and continue to take 

iron/ folic acid 

125 Number ormeals per day ------------------

126 How often do/did you eat the 

fol lowing meals? 

A. breakfast I.Always 

2.sometimes 

3.do not eat 

B. lunch I.Always 

2.sometimes 

3.donot eat 

C. dinner I.Always 

2.sometimes 

3.dollot eat 

D. snack I.Always 

2.someti mes 

3.donot eat 

Are you smoking? o. no 
127 

I. yes 

Have chew chat o. no 
128 

(Khat)? I. yes 

127 Food item Have you ever eaten food Have you eat in the last 24-hours foods 

prepared from? Prepared from? 

O.no O. no 

I.yes I. yes 

Teff 

Sorghum 

Millet 

Ma ize 
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Wheat 

Rice 

Sarley 

Cassava 

Sweet potato 

potato 

Sean 

Pea 

Lenti ls 

Ground nut 

Carrot 

tomato 

Onion 

Leafy vegetab les 

Spinach 

Cabbage 

Eggs 

Seef 

Sheep 

Goat 

ox/cow 

Chicken 

Liver 

Kidney 

Heart 

Fish 

Mi lk! milk product 

Oils 

Fats / butter 

Papaya 

Mango 

Lemon 

Orange 
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Banana 

Avocado 

Honey 

Sugar 

Beverages 

Beer 

li quor 

Loca l liquor? 

larekel 

Tella 

Win e 

128 Drink Coffee 

How often? 

A.Before meal 

B.with meal 

C .immediately after meal 

d.approximately I hou r after 

meal 

129 Drink tea 

How often? 

A .before mea l 

b. with meal 

c. immediately after mea l 

d .approximately I hou r after 

meal 

e. do not know 
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Anthropometric and hemoglobin follow 

No. 1st trim ester 2"" tr imester 3'" trimester Remark 

134 Age 

135 Weight in kg 

136 Height in cm 

137 MUAC (cm) 

138 BMI (kg/m') 

139 Hemoglobin 

(gldl ) 

140 [ron / folic Acid Start tak in g Continue Cont inue Reason not 

supplementat ion O.no taking ta king tak in g/ drop 

I. yes O. no O. no out [ron/fo lic 

I. yes I. yes acid 

. " . , ...... ...... 
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Biochemical Ana lysis 

Respondent name ........ . . 

Card number ...... .... .. .... Mobile no .... .... ...... .. . 

Name of the interviewer ... ........ . ... .. .. ....... ... .... CodeNo . . .... . ........ . . .. . . Age ...... . . .. . .. . .. 

Date of sampling ...... .. ... .... . ...... Time of sampl ing ........ . ...... . ...... Temperature 

Name of laboratory technician .. .. .................. .. .. . ................. Signature .. .. ...... . .. ... . . 

Sample code Serum zinc (Jl /dl) remark 
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Ncw born baby weight record form 

Mothers code Neonate code no Place of delivery Weight in Kg remark 

no 

I 
1 
( 
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