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Abstract

Background; Low birth weight which is associated with a wide range of both short- and long-term
consequences remains a formidable public health challenge for the 21st century. Despite the presence of
different prevention options and efforts it is estimated that 15% to 20% of all births worldwide are low
birth weight. Although several studies have been conducted in different countries including Ethiopia, most
of the studies conducted didn’t considered the food security status, environmental related and maternal
dietary diversity related factors.

Objective: - To identify determinant factors of low birth weight among newborns.

Method; Facility based unmatched case control study was employed from March 15, 2020 to June 16,
2020 among 84 cases and 168 controls in selected public health facilities of Silte zone. Cases were
newborns with birth weight less than 2500gm and controls were newborns with birth weight greater than
2500gm. The data were collected using semi structured, pretested interviewer administered
questionnaire. Multivariable logistic regression analysis was carried out to identify independent
determinants of Low birth weight, and variables with a p-value <0.05 were considered to be statistically
significant.

Results: The mean birth weight was 2154.94gm * 233.43 gm SD for cases and 3022.92gm + 311.88 gm

for controls.not iron and folate supplementation during pregnancy(AOR=4.175, 95%CI;(1.437,12.300),
not taking additional meal(AOR=3.096, 95%CI(1.278,7.502)), maternal hemoglobin level <11g/dl, (AOR

=5.213, 95% CI (1.923,14.130), house hold food insecurity (AOR= 6.853, 95%ClI;(3.008, 15.613))and

inadequate minimum dietary diversity of women(AOR=4.131(1.403,12.158)were found to be
independent determinants of low birth weight.

Conclusion and recommendations: Lack of iron and folate supplementation during pregnancy, maternal
meal frequency during pregnancy, maternal hemoglobin level, Food insecurity and inadequate Minimum
dietary diversity of women were significant determinants of Low birth weight. The importance of
additional food and iron and folate supplementation during pregnancy, and proper identification of high
risk mother needs to be strengthened effort to reduce incidence of Low birth weight infants. In addition,
working with agricultural sector, Women affairs targeting pregnant women in improving women dietary
diversity. Health extension workers and health professionals in each health facility working at ANC clinic
should give advice pregnant mothers about use and adherence of iron folate, additional meal, and dietary
diversity.
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CHAPTER ONE

1 INTRODUCTION

Birth weight is the first weight of the fetus or newborn measured soon after the birth. Measurement
should ideally be done within the first hour of life to avoid significant postnatal weight loss (1): Based on
this new born is classified as large for gestational age normal for gestational age and small for gestational
age(2). World health organization (WHO) defines Low birth weight (LBW) as weight at birth of less than
2500 gram. The more severe form of it is very low birth weight (VLBW) which is birth weight of less than
1500 grams, and the worst is extremely very low birth weight that is birth weight of <1000 gram. It is the
type of small for gestational age (SGA) which lowers survival status of new born and increase risk of
perinatal death and severe disability (3,4).

Duration of gestation and intrauterine growth rate determines birth weight. Low birth weight is thus caused
by either a short gestation period or retarded intrauterine growth or a combination of both. Prematurity is
a gestational age of less than 37 weeks. Whereas intrauterine growth restriction (IUGR) is defined as: birth
weight less than 10th percentile for gestational age; birth weight less than 2500 g and gestational age
greater than or equal to 37 weeks; and birth weight less than 2 standard deviations below the mean value
for gestational age(5) In turn Intrauterine growth restriction and Prematurity results from complex and
multiple factors. While Intrauterine growth restriction is the result of poor maternal nutritional status at
conception, low gestational weight gain, short maternal height and infectious diseases during pregnancy,
prematurity is caused by maternal high blood pressure, acute infections, hard physical work, multiparty,
and psychological factors(6).

Globally, Low birthweight has long been used as a good summary measure of public health problem that
includes long-term maternal malnutrition, ill health, hard work and poor pregnancy health care
Individually it is also a critical determinant for survival in the neonatal period and for future growth and
development of the new born, since new born with the low birth weight starts life with a handicap and this
may persist in future(7)Birth weight is a powerful predictor of infant growth and survival. Infants born
with low birth weights begin life immediately disadvantaged and face extremely poor survival rates.,(8)
Malnourished mothers are at increased risk for complications and death during pregnancy and childbirth
and their infants are more likely to have low birth weight, fail to grow at a normal rate, and have higher

rates of disease and death. (9) Being low birth weight during early development have a profound impact



on one’s risk for development of future adult disease. It is, a surrogate marker of poor fetal growth and

nutrition, is linked to coronary artery disease, hypertension, obesity, and insulin resistance(10).

Low birth weight is a global challenging public health problem. It is a most significant risk factor for
adverse health outcomes including common childhood diseases. The UNICEF-WHO low birthweight
estimates indicate that one in seven livebirths — 20.5 million babies globally suffered from low birth weight
in 2015(1). Similarly 6.9% from UK and 7% from Germany are born either premature or small for
gestational age (SGA)(11).

Low and middle income countries account for a disproportionate burden of Low birth weight in which
over 91% of the world’s LBW infants are born in Low and middle income countries from this 9.3 million
of them in South Asia and 3.1million in sub-Saharan Africa(12).Africa was home to about one quarter of
all low birthweight newborns, with the majority born in Eastern and Western Africa, 11 % and 14%
respectively (13).

According to Ethiopian demographic health survey(EDHS) 2016 estimates, 13% of them weighed less
than 2.5kg at birth.The previous DHS survey revealed that 14% LBW in 2005, 11% in 2011 ,according to
mother’s report, 16% of births are very small, 10% are smaller than average (14-16).

Low birth weight is the major predictor of infant morbidity and that it contributes substantially to
the overall burden of childhood mortality. Being born with LBW is generally recognized as a
disadvantage for the infant. Globally Low birth weight contributes to 60% to 80% of all neonatal
deaths(17) . In both developed and developing countries, LBW is an important cause of perinatal mortality
and both short- and long-term infant and childhood morbidity, Deaths of LBW infants are 30 times more
frequent than deaths of newborns of normal birth weight and they are many times more likely to end up
with long-term handicapping conditions (18). They are also at higher risk of perinatal death, adulthood
stunting that in turn leading to the intergenerational effect of malnutrition in the affected community
(29).

In Ethiopia, the prevalence of under-five mortality ranges from 53 to 169 per 1000 live births out of this
neonatal mortality which is mainly attributed by LBW accounts the largest portion. In Ethiopia, in 2014,
there were 27,243 deaths due to low birth weight accounting 4.53% of the total deaths (20)

Low birth weight has a significant economic burden for the health system and families. It is one of the
most important factors for perinatal mortality and morbidity in both developing and developed countries
and contributes to several poor health outcomes It is associated with poor neurological and cognitive



development (LBW individuals had lower 1Qs compared with the normal birth weight group)(21)
childhood morbidity, growth impairment, a range of poor health outcomes, and chronic diseases later in
life. It is a cause of both short-term and long-term consequences leading to adverse social and economic
impacts (22).

According to different studies in different parts of developing and developed countries: socio
demographic medical and obstetric factors, nutritional related factors, behavioral related factors, infant
and environmental related factors are potential risk factors for occurrence of low birth weight(18-20,23—
25).

World Health Assembly set a policy target to reduce LBW by 30% by the end of 2025with given emphasis
on the packages of care provided at the prenatal, ante-natal, intra-natal, and post-natal period interventions
to prevent low birth weight, its components(preterm birth and small for gestational age) and their
associated morbidity and mortality, with emphasis on community settings.(26)

Similarly, Ethiopia has adopted the WHO recommendations similar strategies have been implementing.
Additional to the comprehensive care that is provided for women and newborns from pregnancy to the
postnatal period there is also information that provides insights into the health workforce, health policies,
health information and community mobilization relevant to preterm birth and low birth weight Support
for adequate feeding with breast milk, continuous skin to skin contact, antibiotics, and antenatal
corticosteroids(27).

Despite the enormous prevention options and efforts, LBW still remains a formidable public health
challenge for the 21st century and more detailed research is needed to illuminate factors affecting LBW.
However as far as my knowledge is considered still a little is known about this paradox, only scanty studies
have been conducted regarding the maternal nutritional status, food insecurity, dietary practices and the
environmental related factors with regard to as a risk with for low birth weight in Ethiopia(25). Therefore
The aim of this study is to identify contextual factors associated with food insecurity, maternal nutritional

status, MDDS and environmental factors.



CHAPTER TWO
2; LITERATURE REVIEW

LBW is a multifaceted public health problem and a major determinant of mortality, morbidity and
disability in neonatal period, infancy and child hood. LBW has a long term impact on health outcomes of
adult life with a substantial cost to the health sector and imposes a significant burden on the society due
to non-communicable diseases. Further it is an intergenerational problem in which infants with low birth
weight, if not interfere adequately, grow up to be undernourished and stunted as children and adolescents
and, ultimately, undernourished women of child bearing age who will be undernourished during pregnancy
and then will deliver LBW infants. Hence, birth weight is an essential element in the success of national
and global efforts to improve child health, and a major target for public health intervention. AS a result,
birth weight-especially low birth weight and its determinants have become a focal area for clinical
and epidemiological investigations worldwide((13). Identifying the determinants of low birth weight is
important because of the health risks associated with low birth weight. These factors are related to the
infant, the mother or the physical environment and play an important role in determining the infants birth
weight and future health (1).The following are some factors found to be determinant of LBW broadly falls
into four categories: socio-demographic and socioeconomic factors, medical and obstetric, and food

security and dietary factors, behavioral factors and environmental factors.
Socio demographic and socioeconomic determinants of low birth weight

Socio demographic characteristics such as age of the mother, socio economic status, and educational status
of mothers are determinants of low birth weight(13,30).In addition, in most of the countries, increased
risk of LBW in newborns born to mothers with certain specific characteristics, such as residing in rural
communities, as well as lower wealth status of households in comparison with the rich group(31).

Case control Study conducted in in Germany showed that women with a lower secondary school
certificate were 2.6 times more likely to have a child with LBW than those with university/ technological
college entrance certificate (32).

Systemic review done on risk factors associated with low birth weight in America show Sociodemographic
conditions were predictors of LBW. Maternal age as a predisposing factor, since LBW as an outcome is
higher in mothers older than 35 and under 20 years of age.. Another factor is regional inequalities in living

conditions, especially in access to maternal and child health, contribute to LBW(33).



Study in India demonstrated that age less than 20 year mothers were 3 times LBW than age 20-29 (34)
But, maternal baseline characteristics such as level of education, monthly household income, did not have
an association with adverse pregnancy outcomes(24).

Case control study in Iran show that sex, living location and mother's age did not differ between the LBW
and the control groups (35)Case control Study in Nepal showed that mothers whose age less than 20 years
of age were nearly two times more likely to deliver LBW babies compared to mothers of 20-30 age
categories. (36).

Matched case control Study conducted in Malaysia Younger mothers had nearly three times the odds to
have LBW baby as compared to older mothers (28).

Systemic review of LBW show that the following factors were shown to have a significant association
with the risk of having an LBW infant in developing countries: maternal age of 35 to 49 years. Illiteracy,
and being in the poorest socioeconomic stratum. Mothers with advanced age (35 to 49 years) had a
significantly greater risk of delivering LBW babies than younger mothers Illiterate mothers (no formal
education) had a higher risk of delivering LBW babies than more highly educated mothers in Armenia,
Indonesia, Jordan, Nepal), Pakistan and Uganda (31).

Study conducted in sub-Saharan countries Mothers aged <16 years showed higher risk for the delivery of
a low birth weight infant. In a sub analysis restricted to prim parous women, preterm delivery: low birth
weight at delivery very young maternal age (<16 years) was the variable with the highest risk for the
delivery of a low birth weight infant, 16%)compared to adult mothers aged 20 to 30 years, 9% (37).
Study in morocco statistical association between the LBW and maternal age (35 years and over). In

contrast to other studies Standard of living of families did not have any effect on the LBW.(38).

A review of low birth weight in Ethiopia, Socio-demographic (maternal education level, occupation,
income and place of residence are the common risk factors for low birth weight in Ethiopia. Deprived
socio-economic status can increase the incidence of LBW. Maternal literacy level, paternal educational
status and presence/absence of radio/television in the household were predictors of LBW. low birth weight
was more common among children of the youngest mothers, age less than 20 and older mothers, age 35-
49 and monthly income <26 United States Dollar (USD), lack of formal education and being merchant
were associated with LBW/(29)(39).

In contrast to other studies unmatched case control Study in Amhara regional state revealed socio
demographic characteristics of the mothers not determinants of LBW. Such as, place of residence,

educational status of the mothers have not significantly associated with low birth weight.(40),



Another Facility-based unmatched case-control study conducted among deliveries that took place at
Debreberhan Referral Hospital show, mothers of age 15-24 significantly determinant of LBW (41).
Case control study in debremarkos referral hospital shows that monthly income of less than 1500ETB
determinant of LBW(42). Similar Studies in Tigray shows Mothers who delivered at the hospital at the
age of less than 20 years were 1.7 more likely to deliver LBW babies than mothers aged 20-34 years is
significantly associated with LBW (43).
Another study in wolaita sodo revealed that Women who were, housewives had a higher risk of having
term low birth weight newborns. In contrast to other studies there is a lesser odds of those from rural
settings to have low birth weight newborns as compared to their counter urban equivalents(44).
Recent study in north showa zone, central Ethiopia Mothers with no formal education had two times
increased odds of delivering LBW babies than women with formal education. Non-married women had
higher odds of giving LBW newborns as compared to married ones(45).
Study in Jimma show that 65 percent of the mothers attending the maternity facilities to be of rural
residence. Those mothers residing in urban areas had high proportion of delivering LBW babies compared
to rural mothers and the differences were statistically significant. (46).
Case control study in kembata public health facilities this area shows that factors such as urban rural
difference, maternal occupational and educational status; religion and marital status of the mothers, were
not found statistically associated with term low birth weight. (47).

Medical and obstetric factors
Case control study conducted in Nepal revealed that mothers who had history of premature delivery were
five times more likely to deliver as compared to those who do not have history of premature delivery (36).
Matched case control design conducted in Malaysia showed that mother with previous history of LBW
infants were 3.7 times more likely to deliver LBW infant as compared to their counterparts and mothers
who had current hypertension were 4.5 times more likely to deliver LBW baby as compared to those
mother who don’t have current hypertension(28).
Another Study in china LBW was found to be associated with previous histories of adverse pregnancies,
and with pregnancy comorbidities and complications, such as hypertensive disorders during pregnancy,
anemia, and gestational diabetes.(48).
Study in India history of previous preterm delivery, gestational hypertension, with LBW. But, other
maternal baseline characteristics such as, parity index did not have an association with adverse pregnancy
outcomes(LBW)(24).



study in Denmark shows hypertension in LBW mothers was 1.24 compared to those with birth weight
>2500 g neonate’s mothers.(49).

Systemic review show that factors association with the risk of having a LBW infant in developing
countries inadequate antenatal care (ANC), delayed conception, are determinants of LBW. delayed
conception (over 48 months) had significant relationship with LBW in Armenia, Cambodia, Colombia,
Jordan, Tanzania, and Uganda, In all countries, ANC visits were associated with significant reductions in
LBW, while receiving inadequate ANC was associated with an elevated risk of LBW (50).

Study in sub-Saharan countries factors significantly associated with increased risk for low birth weight
were country, trimester of first antenatal visit, parity(37).

Study in morocco shows that the risk of LBW was high among women who had over three pregnancies.
The maternal morbidities during pregnancy are undeniably associated with LBW (Hypertensive
Pregnancy: HP, Anemia). The findings show that the number of the antenatal consultation (ANC) reduces
the risk of having LBW. Finally, unwanted pregnancies are significantly associated with LBW.
Morbidities during pregnancy, the relationship between spouses contribute to LBW. The number of ANC
is a protective factor(38).

Review maternal/obstetric (antenatal care visit, and parity), obstetric and medical disorders during
pregnancy (hypertensive disorders of pregnancy,) are the common risk factors for low birth weight in
Ethiopia. LBW is highly associated with hypertensive disorders of pregnancy (HDP) because these multi
organ disorders can cause intrauterine growth restriction (IUGR). Presence of any medical illnesses, being
HIV positive risk factors for LBW. In Ethiopia, different studies showed that, obstetric characteristics of
mothers play a role on occurrence of LBW. Prim parity, and lack/infrequent of antenatal care follow-up
were factors associated with LBW. Other maternal factors inter-pregnancy interval <2 years were
predictors of LBW. Unwanted pregnancy as risk factor for LBW(39).

Case control study conducted Amhara regional state shows that the odds of low birth weight was also
higher among mothers who didn’t attend ANC as compared to mothers who attended ANC follow up
during pregnancy (40).

Facility based case control Study in debretabor shows hospital mode of delivery, maternal history of
chronic diabetes mellitus, was found to be independent predictors of low birth weight. On the other hand
maternal history of chronic diabetes had preventive effect of low birth weight(41).

Case control study in debremarkos referral hospital shows that Primigavida mothers were about five

times more likely to give low LBW than multi parous mothers., Mothers who have hypertensive disorder



during pregnancy were about six times more likely to give LBW baby than those who have no hypertensive
disorder of pregnancy Mothers who had three or less visit were about five times more likely to give LBW
than who had four and more visits(42).

Study in Dangla shows that women who had previous history of low birth weight had 3.2 times higher
odds ratio of delivered low birth weight baby than their counterparts, ,So Previous history of low birth
weight was independent predictors of low birth weight (51).another Study conducted in Adwa Mothers
who wanted the pregnancy were 97% less likely to have LBW babies when compared to those mothers
who had unwanted pregnancy. Mothers who had history of abortion were 2.4 times more likely to have
LBW babies than those with no history of abortion. Mothers who were reactive for HIV were seven times
more likely to have LBW babies than nonreactive mothers(43).

Study in kersa woreda LBW is significantly associated with not attending ANC, (52).

Unmatched case control study in north showa zone show that mothers who had the recommended four or
more antenatal care (ANC) visits, those who were not booked had three times increased odds of giving to
LBW baby(45).

Nutritional related factors

Case control study conducted in Nepal revealed that mothers lack of consumption of nutritious food during
pregnancy increases the risk of delivering low birth baby as compared to those who ate nutritious food
during pregnancy (36).

Study in sub-Saharan countries factors significantly associated with increased risk for low birth weight
was MUAC(37).

Study in morocco shows that the risk of LBW was high among women with stature less than 150 cm give
birth to LBW neonates significantly associated with LBW(38).

Systemic Review about low birth weight in Ethiopia shows that maternal weight and stature, are the
common risk factors for low birth weight in Ethiopia. LBW is highly associated with short maternal
stature, maternal thinness, Maternal Mid Upper Arm Circumference (MUAC) were factors associated with
LBW. Additionally, LBW was significantly associated with anemia during pregnancy Micronutrient and
folic acid supplementation during pregnancy were associated with increased birth weight(39).

Case control study conducted Amhara regional state shows The odds of low birth weight was higher
among mothers who did not take iron supplementation as compared to mothers who took iron

supplementation during the current pregnancy. Mothers who had MUAC below 23 cm(40).



Case control study Debretabour show that hemoglobin levels were found to be the significant predictors
of low birth weight. The odds of giving birth of LBW baby were found to be 10 times higher among
women with hemoglobin level of < 11 mg/dl compared with counterparts(53).

Case control study in debremarkos referral hospital shows that the proportion of Hgb <11 mg/dl was higher
among cases than controls. Mothers with Hgb <11 mg/dl were about three times more likely to give LBW
baby than their counter parts and Mothers who had three or less times a day meal were about two and half
times more likely to deliver LBW baby than those who had four and above meals per day(40).

Case control Study Dangla shows that women who did not have additional food intake had 5.0 times higher
odds ratio of delivered low birth weight neonates than those who had additional food intake during the
current pregnancy, additional food intake during the last pregnancy were independent predictors of low
birth weight (51).

Study conducted in Adwa revealed that Mothers who had normal hemoglobin status were 98% less likely
to give birth to LBW babies than those who had abnormal hemoglobin status and Mothers who took iron
with folic acid were 99% less likely to have LBW babies than those who did not take iron and folic acid
(43).

Facility based case control study in nekemtie town showed that lack of maternal iron and folic acid
supplementation during pregnancy, lack of nutritional counselling during the current pregnancy, not taking
snacks, maternal under nutrition(MUAC less than 23cm) and maternal anemia were positively associated
with low birthweight.(54).

Study in kersa woreda show that LBW was significantly associated with poverty ,maternal Mid Upper
Arm Circumference (MUAC) less than 23 cm., longer time to walk to health facility are determinants of
low birth weight(52).

study in wolaita shows that not frequently consuming fruits during had a higher risk of having term low
birth weight newborns (44).

Unmatched case control study in north showa zone Mothers with no history of nutrition counseling during
pregnancy had three times increased odds of giving LBW babies than those who were counseled and
Mothers from food insecure households had about four times higher odds of LBW as compared to food
secure mothers(45).

Case control study in kembata tembaro zone public health facility shows that those neonates whose
mothers didn’t have additional food were more than 5 times more likely at risk for term LBW than those

neonates’ mothers who had additional food during the pregnancy. Regarding iron folate supplementation



during pregnancy, shows that neonates’ mothers who didn’t receive iron folate were more than eight times
at higher risk for term LBW than neonates’ mothers who had received iron folate. Mothers from Household
food insecurity, Neonates from food insecure households had more than six times higher risk of LBW at
term than neonates from food secured households.The mothers who have anemia were more than three

times more likely to give low birth weight than non-anemic mothers(47).

Maternal Behavioral related factors

The adverse effects of maternal smoking for human pregnancy are well known. Use of smoking during
pregnancy is associated with pregnancy complication and Low birth weight. Maternal smoking reduces
mean birth weight by about 150-200 gm and doubles the risk of LBW associated with restriction of intra
uterine growth (16).
A systemic review of determinants of LBW highlighted cigarette smoking, alcohol consumption, tobacco
chewing were as predictors of LBW in developing countries(55).
Frequency of intake of alcoholic beverages seemed to influence birth weight only in pregnant women
who took the drinks on regular basis(56).
Systemic Review about low birth weight in Ethiopia shows that maternal History of khat chewing was
associated with low birth weight.(39).
A study conducted in Bale zone Hospitals showed that mothers who had history of Khat chewing were statistically
higher at risk to deliver LBW as compared to mothers who didn’t chew Khat(57).

Infant related factors
Determinants of LBW in 10 developing countries Female babies were more prone to have a LBW than
male babies in Armenia Cambodia ,Colombia Indonesia ,Jordan and Tanzania as well as in all countries
overall.(31).
In contrast to other Study in morocco The proportion of LBW in boys (12.37%) and girls (12.21%)

showed no significant differences(38).

Fetal factors like infant sex are the common risk factors for low birth weight in Ethiopia. Female sex of a
newborn as risk factor for LBW.(39).similarly Unmatched case control study in Amhara regional state the
odds of low birth weight was higher among female neonates as compared to their male counterparts.(40).
In contrast to other studies, study conducted in debretabor show that there is no significant association
between sex of the new born and LBW (53).
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Study conducted in Debreberhan show that Preterm birth) Babies who were born preterm (premature
babies)were five times more likely to have low birth weight as compared to those born at their full term
(41)another Study conducted in Dangla also shows that pregnant women who delivered before 37 weeks
of gestational age had 2.14 times higher odds ratio of delivered LBW neonates than those delivered at
term (51).

Study in kembata tembaro public health facilities show that the sex of a newborn being female is more

than two times more likely to cause LBW than being male.(58).
Environmental related factors

Various household environmental factors have been implicated in adverse pregnancy out comes, such as
LBW. case control study conducted in bale showed that mothers who use kerosene for cooking were 9
times had low birth weight than mothers who had not use kerosene and mothers who wash hands with
water only had 2 times LBW baby than mothers who wash hands with water and soap and mothers who
had not having separate kitchen room were 2.6 times had low birth baby than mothers who had separate
kitchen(29).
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Birth weight is a good summary measure of multifaceted public health problems that include long-term
maternal malnutrition, ill health, and a poor health care during pregnancy and low birth weight. Maternal
nutrition has a critical role in the reduction of both maternal morbidity and mortality as well as the
new born health status. Womens nutritional status is most vulnerable during pregnancy. maternal
malnutrition becomes a cycle when malnourished mothers give birth to low birth weight infants who
in turn become malnourished mothers themselves(28). Inspite of the fact that there were many studies on
determinants of low birth weight in developing countries, Few studies have been conducted regarding the
maternal nutritional status and maternal dietary diversity, the environmental related factors with regard to the
incidence of low birth weight in Ethiopia(29) no study is done in the study area to the knowledge of the
investigator about determinants of low birth weight .therefore this study aims to fulfill this gaps by assessing
determinants of low birth weight by using unmatched case control study design, so the finding of this study
can help as an input to policy makers (program planner) at different level and NGO working on maternal and
child health as well as for health care providers to design appropriate interventions, for ongoing monitoring
and analysis of the effectiveness of interventions. In addition it may be helpful in providing information as
baseline for future studies. the study may specifically help Silte zone health department , stakeholders and
other concerned organizations in the setting to design and take appropriate measures towards the
initiation of a suitable nutrition and health promotion programs for pregnant women, which contribute

its great share for decreasing the prevalence of LBW neonates.
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CHAPTER

3; THREE OBJECTIVE

To identify determinant factors of low birth weight among children, delivered in silte zone public health

facilities.
Alternative Hypothesis: -

The odds of not taking iron folate supplementation are more likely to be among low birth weight neonates’
mothers as compared to normal birth weight neonates’ mothers.

The odds of house hold food insecurity status are more likely to be among low birth weight neonates’
mothers compared to normal birth weight neonates’ mothers.

The odds of inadequate minimum dietary diversity are more likely to be among low birth weight neonates’

mothers as compared to normal birth weight neonates’ mothers.
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CHAPTER FOUR,;
5; METHODS AND MATERIALS

4.1 Study area and period

Silte zone has total population of 1,731,806 from which 949753 females. The reproductive age group
were 256721, Expected pregnancies were 76924, under five children 171992.The zone has 224858
households, there are 34 urban and 142 rural health posts with 82 and 163 health extension workers
respectively, 37 health centers all gives delivery services and four public hospitals all have Neonatal
intensive care unit which admits and treats LBW newborns. The average time takes to reach the health
facility is 1 hour and 30 minute. The zone has 30 functional. Regarding to delivery services the zone
has achieved 81% skill attendant delivery services (Zone achievements report 2019). The study period
was from March 15 to June 16, 2020.

4.2 Study design
Facility based unmatched case control study design was employed

4.3 Source population
All neonates delivered in public health facilities of Silte zone.

4.4 Study population and study unit
Cases: Neonates delivered with low birth weight of <2500gm in Silte zone public health facilities during

the study period.

Controls: Neonates delivered with normal birth weight of >2500mg in Silte zone public health facilities
during the study period.

4.5 Eligibility criteria for cases and controls

4.5.1 Inclusion criteria for cases

For cases: live born singleton baby with birth weight less than 2500gm at birth during the study period
For control: live born, singleton baby with birth weight 2500gm or more at birth during the study period
4.5.2 Exclusion criteria for both cases and controls

Neonates whose mother mentally ill, critically ill/ unable to communicate, placenta previa, abruptio

placenta were excluded.
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The sample size was determined considering a proportional difference approach for case-control study
using Epilnfo version 7 statistical software package taking into account the following exposure variables
for low birth weight; maternal height, no dietary counseling, no additional food, food insecurity, birth

interval, no iron tab given and maternal nutritional status as determined by MUAC.

By using a formula for two population proportions and calculate by Epi info version 7 statistical
software package by considering that the percent of controls exposed Height < 1.5M among the controls
is 6%(main exposure variable)(59). Assuming a 13.1% difference in cases, proportion of cases with
exposure becomes 19.1%. Adjusted Odds Ratio of 4.12 to be detected. By considering 95% confidence
level , 80% power of the study and control to case ratio of 2:1 is assumed to estimate a required

sample size.

Accordingly, after adding 5% for non-response rate 85 cases and 170 controls (a total sample size of 255)

were involved in the study.
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Table 1Sample size determination using different exposure variables to study predictors of low birth
weight in silte zone public health facilities, southern Ethiopia, 2020

Proportion of| Proportion | Case | Control | N | Reference

exposure of exposure total
Predictors among case | among

Cl OR Power | (P1) control
(Po)

No iron tab
given 95% |2.82 |[80% |34 15 70 139 209 (40)
No dietary
counseling 95% | 237 [80% |74 45 73 146 218| (59)
Food
insecurity 95% |6.74 |80% |84 38 19 37 56 | (47)
No Additional
food 95% |549 [80% |75 27 21 42 63 | (47)
Height <1.5m | 95% | 4.12 | 80% | 15 6 81 161 242| (60)
Birth interval
<=2 %% | 3.2 80% | 49 25 43 86 129 (29)
MUAC<22cm| 95% | 2.9 80% | 32 12 76 152 228 (59)

4.7 Sampling procedure
Totally there are 41 Public health facilities 4 hospitals and 37 health centers are found in Silte zone which

gives delivery service. By taking 30% of the 41 health facilities by simple random sampling technique, 3
hospitals and 10 health centers were selected. Then proportional allocation of newborns to each hospital
and health center determined based on the proportion of number of deliveries of one month data
last year (data from Megabit 21 to Miazia 20, 2011) in each selected health facilities. The cases and
controls were defined according to the birth weight in the labor rooms of the facilities. Consecutive live
births of less than 2500 grams in each hospitals and health centers were selected as cases and two normal

birth weight babies succeeding each case were selected as controls during the study period.
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Low birth weight

Socio demographic and socio-economic factors: maternal age, wealth index, residence, occupation,
marital status, education level, religion, house hold size.

Medical and obstetrics factors: Gravidity, Parity, Birth interval, pregnancy desire, number of ANC follow
up during current pregnancy, history of maternal illness ( HIV/AIDS, . hypertension) , bad obstetric
history( previous history of low birth weight , history of abortion).

Nutritional factors: maternal dietary diversity, food insecurity, maternal MUAC, maternal height, iron and
folate supplementation, hemoglobin level, counseling about diet, maternal dietary habit: food preference
and food taboo in pregnancy, additional food intake.

Behavioral factors: alcohol consumption, khat chewing habit and smoking during pregnancy.
Environmental factors: drinking water source, latrine availability, using of kerosene/wood (method of
cooking), separate kitchen.

Infant factor: infant sex
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Low birth weight: - neonate birth weight less than 2,500 gm (up to and including 2,499 gm )(61)

Case: those newborns who have birth weight less than 2500 gm at birth
Control: those newborns whose birth weight greater than or equal to 2500 gm at birth

Gravidity: number of pregnancy (62)

Parity: number of live births (62)

Term baby: a baby delivered after 37 completed weeks and before 42 weeks(62)

Pre term baby: a baby delivered after 28 completed weeks and before 37weeks(62)

Intrauterine growth restriction (IUGR): describe a fetus that has not reached its growth potential
because of genetic or environmental factor (63)

Abortion: a fetus born before 28 week of gestation (64)

Alcohol use: those mothers who were drank any type of alcohol at least once per week during the
index pregnancy. (61)

Previous history of delivery of LBW: babies were only subjectively assessed from the mothers
speaking of “small or very small baby”.

Multiple births: It refers when more than one fetus is carried to term in a single pregnancy (65)
Adequate Minimum Dietary Diversity-Women: - proportion of women who received foods from five
or more food groups of the ten food groups(66)

Inadequate Minimum Dietary Diversity-Women: - proportion of women who received foods from five
or more food groups of the ten food group). (66)

Additional food: having at least one additional meal than regular due to pregnancy.

Khat use — Khat chewer pregnant woman was defined as pregnant women who chew Khat at least twice
a week, for at least one year including the time of current pregnancy(67).

The Wealth Index- is a composite measure of the cumulative living standard of a household. The wealth
index was calculated using easy-to-collect data on a household’s ownership of selected assets, such as
ownership of television, radio, and materials used for housing construction and types of water access and
sanitation facilities. It was generated with a statistical procedure known as principal components analysis;
the Wealth Index places individual households on a continuous scale of relative wealth which was
categorized in to 3 wealth quintiles(14).
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Household food security: exists when all households did not have anxiety and uncertainty about the
household’s food supply or worried rarely and no problem of insufficient quality and insufficient food
intake and its physical consequences(68)

Mild food insecurity: worries about not having enough food sometimes or often, and/or is unable to eat
preferred foods, and/or eats a more monotonous Diet than desired and/or some foods considered
undesirable, but only rarely(68).

Moderate food insecurity: household sacrifices quality more frequently, by eating a monotonous diet or
undesirable foods sometimes or often, and/or has started to cut back on quantity by reducing the size of
meals or number of meals, rarely or sometimes(68).

Severe food insecurity: households has graduated to cutting back on meal size or number of meals
often, and/or experiences any of the three most severe conditions (running out of food, going to bed
hungry, or going a whole day and night without eating), even as infrequently as rarely(68).

Household food insecurity: having anxiety and uncertainty about the household’s food supply or worried
sometimes or often or households experience problems of insufficient quality of food or insufficient food

intake or its physical consequences (68)
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Interviewer administered semi structured and pretested questionnaire adapted from different related
literatures were used to collect data by face to face interview. The questionnaire was designed to capture
the dietary, food security related, iron -folate, behavioral, socioeconomic, environmental, medical and
obstetric and infant related factors associated with low birth weight from the participant. Iron and folate
supplementation along with history of ANC were asked for each mother. In addition to the questionnaire,
hemoglobin level of each mother were taken from the card as hemoglobin is routinely done for each mother
receiving delivery service in each public service to determine anemia.

Data were collected by 13 midwiferies and supervised by four health Officers.

Food insecurity

The HFIAS questions were used which is validated for developing country Questions relate to three different
domains of food insecurity. i. Anxiety and uncertainty about the household food supply ii. Insufficient quality
(includes variety and preferences of the type of food) iii Insufficient food intake and its physical consequences.
Each question was asked with a recall period of four weeks (30 days). The respondent were first asked an occurrence
guestion that is, whether the condition in the question happened at all in the past four weeks (yes or no). If the
respondent answers “yes” to an occurrence question, a frequency-of-occurrence question were asked to determine
whether the condition happened rarely (once or twice), sometimes (three to ten times) or often (more than ten times)

in the past four weeks.

Anthropometric Measurements

Anthropometric measurements were done using standardized techniques. Before the real anthropometric
data collection, (we took four (4) mothers height and MUAC,four(4)newborn weight and then
calculated coefficient variation of height, MUAC and weight were 1.6%,2.7% and 1% respectively) a
standardization exercise was performed during the training to capture technical error of measurement
(TEM).

The weight of the newborns was measured within one hour upon delivery using a salter scale (Germany
brand). Weight scale was calibrated at 0 with no object on it and placed on level surface before
measurement carry out. Every morning and when the instruments move apart, calibration and validation

were checked the scales by 2kg metal iron sheet to keep their reliability. The height of mother was
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measured using a height board. The height of the mother was measured using standard procedure (bare
foot, Frankfurt position, ankle, buttock and shoulder touching the height board) in standing position using
height measuring board Stadiometer to the nearest 0.1 cm. The mid-upper arm circumference (MUAC) of
the mother was measured right after delivery using flexible non-stretchable standard tape measure in cm.
The circumference was measured at the mid-point between the tip of the acromion process of the scapula
and olecranon process of the ulna. For left-handed women, the right arm was used instead. Measurement

was taken while the arm was hanging down at the side and relaxed to the nearest 0.1cm.

. Dietary Assessment

MDD-W were collected using 24-hour recall method by MDD-W (66). Briefly, the pregnant women were
asked to recall the foods they had consumed in the previous 24 h(sunrise to sunrise), first spontaneously
followed by probes to ascertain that no meal or snack were left out. A detailed list of all the ingredients of
the dishes, snacks, or other foods consumed were generated to enable better classification of mixed dishes.
The foods were then categorized into 10 food groups.

Before data collection the questionnaire was translated by language expert from English version to
Amharic language and siltigna language and back translated to English language by different translators
to keep the consistency of the questionnaire. Two day training were given prior to actual data collection
by the principal investigator to supervisors and data collectors about the objective of the study, how to
supervise and collect anthropometric measurement data and the interview questionnaire. The instrument
was pretested on 5% of the actual sample in non selected hospital (tora primary hospital) with similar
socioeconomic status with the study population before actual data collection and correction were taken
accordingly. Weight scale was placed in level surface before measurement was carried out. Every morning
and when the instruments move apart, calibration and validation were checked the scales by 2kg metal
iron sheet. During data collection questionnaires were checked for completeness on daily basis by data

collectors and supervisors.
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After the data collection, the data were checked manually for its completeness every day, edited, coded,
entered in to Epi data version 3.1 and finally exported to SPSS version 20 and checked for missing values
before analysis. A pregnant women was assigned in the inadequate minimum dietary diversity if the score
is <5 and adequate if the score is >=5. Principal Component Analysis was employed for wealth index and all
assumptions like sample size, ratio of variables to cases, the variables included were dichotomous, measure of
sampling adequacy (KMO and Anti-Image >0.5), Bartlett test of sphericity is statistically significant(P<0.05), and
no complex structure were seen and explained variation also satisfied.. Frequency distribution were done to
check for outliers, inconsistencies and to identify missing values. Descriptive statistics such as frequencies,
percentage, summary measures, tables and graphs were used to describe the results of the respondents.
Bivariate logistic regression analysis was fitted for each exposure variable with the dependent variable to
identify candidates for multivariate logistic regression. Variables with p -value < 0.25 were entered to the
multivariate logistic regression. Adjusted odds ratio (AOR) with 95% CI and p value were used to measure
strength of association with low birth weight. Variables with P value <0.05 were declared significant.

Moreover, presence of multicollinearity was checked by employing parameter of variance inflation factor

(VIF) > 10. Finally, Model fitness was checked by using Hosmer Lemshow test with p value = 0.518.

Ethical clearance was obtained from research and ethics committee of Jimma university institute of health
ethics review board. A support letter was obtained from Silte zone health department. The necessary
permission was obtained from each woreda health office, Hospital and health center authorities. Informed
verbal consent was obtained from the study participants after explaining the purpose of the study. Coding
and aggregate reporting were used to eliminate names and other personal identification of respondents

throughout the study process to ensure anonymity, private and confidentiality.

The finding of the study may be presented to Jimma University, institute of health, faculty of public health,
department of Nutrition and Dietetics. Furthermore, the finding of the study may disseminated for the Silte
zone health department, respective woreda health office and respective hospitals and health centers. The
findings may also be disseminated to different stakeholders that have a contribution to improve low birth

weight. Finally, it may be presented in different symposium & published in reputable journals
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Chapter five
Result

5.1 Sociodemographic characteristics

From a total of 255 sample size, 252 mothers of (84 cases and 168 controls) were included in the interviews
which made the response rate of 98.8% for both cases and controls. The mean + sd of birth weight was
2154.94gm + 233.43 for cases and 3022.92gm + 311.88 for controls. A higher proportion of newborns
were females both in cases and controls that account for 57.1% and 54.8%, respectively. The mean + sd
of maternal age among the cases was 28.4 + 8.6 years and it was27.72 + 6.403 years among controls. The
majority, 72.6%, of mothers among the controls and 67.9% among cases were in the age group of 21-35
years. The largest proportion, 96.4% vs. 92.9%, of mothers among cases and controls were Silte, while
98.8% of mothers among cases and 94% among controls were Muslim in religion. About 79.8% of mothers
of LBW babies had not formal education and 61.3 % among the mothers of normal birth weight (NBW)
babies are not formal education. Overall, most of the mothers in both cases and control groups were
married (96.4% and 94.6%, respectively). Moreover, 71.4% of mothers among cases and 69.6% among
controls were living in rural setting. The higher number of mothers in both case and control group were
housewife, (76.2% and 65.5%, respectively) followed by merchant (11.9% and 20.2%, respectively)
.regarding to household family size 33.3% among cases and 25.6% among controls have family size of

>=5. A detail of socio-economic and demographic characteristics is presented below in table2

Table 2;Distribution of socio-economic and demographic characteristics among mothers of LBW case and
NBW controls in Silte zone public health facilities, southern Ethiopia, 2020

Variables Cases no. Controls no. Total N (%)
(%) (%)
Infant sex Male 36(42.9) 76 (45.2) 112 (55.6)
Female 48(57.1) 92 (54.8) 140 (44.4)
Maternal age <=20 15(17.9)  22(13.1) 37(14.7)
5;35 57(67.9)  122(72.6) 179(71)
29(14.3)  24(14.3) 36(14.3)
Religion Muslim 83(98.8)  158(94) 241(95.6)
Orthodox 1(1.2) 6(3.6) 7(2.8)
Protestant - 2(1.2) 2(0.8)
Others - 2(1.2) 2(0.8)
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Ethnicity Silte 81(96.4)  156(92.9) 237(94)

Gurage 3(3.6) 7(4.2) 10(4)
Hadiya - 2(1.2) 2(0.8)
Amhara - 2(1.2) 2(0.8)
Oromo - 1(0.6) 1(0.4)
Residence Rural 60(71.4)  117(69.6) 177(70.2)
Urban 24(28.6)  51(30.4) 75(29.8)
Marital status Married 81(96.4)  159(94.6) 240(95.2)
Divorced 1(1.2) 4(2.4) 5(2)
Widowed 2(2.4) 5(3) 7(2.8)
Educational Not formal education 67(79.8)  103(61.3) 170(67.5)
status Formal education 17(20.2)  65(38.7) 82(32.5)
Occupation of Government employed  5(6) 12(7.1) 17(6.7)
the mothers Private employed 4(4.8) 11(6.5) 15(6)
Merchant 10(11.9)  34(20.2) 44(17.5)
Housewife 64(76.2)  110(65.5) 174(69)
Other 1(1.2) 1(0.6) 2(0.8)
HH family size >=5 28(33.3) 43(25.6) 71(28.2)
<5 56(66.7)  125(74.4) 181(71.8)
Wealth index Lower 45(53.6)  96(57.1) 141(56)
Middle
Upper 31(35.7)  51(30.4) 81(32.1)
9(10.7) 21(12.5) 30(11.9)

Medical, obstetric and infant related characteristics

Proportions of antenatal care follow up among cases and controls were 61.9% and 92.3%respectively and
43.1%among cases and 10.6% among control had ANC follow up of <4 times. Mothers who described
their pregnancy as unplanned but wanted were 26.2 % and 20.8% among cases and controls, respectively.
Maternal chronic hypertensive disease among cases was 2.4%while controls had 3%. Few mothers among
cases and controls, reactive for HIV test. History abortion was observed among 20.2%% of mothers in
cases and 23.8% of mothers in controls. Majority of mothers both in cases and controls were multigravida
(73.8% and 69%) respectively. pre term delivery was observed among 13.1% of mothers in cases and
9.5% of controls. Majority of mothers in both cases and controls were multipara which accounts 67.1%
and 60.3%respectively.regarding to birth interval 30.6% among cases and 28.4% among controls had
birth interval of <=2 years. Mother who chew khat always, usually, sometimes among cases were

9.5%,15.5%,6% respectively and 3.6%,12%, 4% respectively among controls while few mothers both
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among cases and control were sometimes drunk alcohol. The distribution of infant, medical and obstetrics

characteristics presented in table 3 below.

Table 3; Distribution of infant, medical and obstetrics characteristics among mothers, of LBW cases and
NBW controls in Silte zone public health facilities, southern Ethiopia, 2020

Variables Category Cases no. (%) Controls Total N (%)
no. (%)
Gravidity Primigavida 22(26.2) 52(31) 74(29.4)
multigravida 62(73.8) 116(69) 178(70.6)
Parity Primipara 24(32.9) 46(39.7) 70(37)
Multipara 49(67.1) 70(60.3) 119(63)
Hx abortion Yes 17(20.2) 40(23.8) 57(22.6)
No 67(79.8) 128(76.2)  195(77.4)
Hx Pre term delivery Yes 11(13.1) 16(9.5) 27(10.7)
No 73(86.9) 152(90.5)  225(89.3)
Birth interval <=2years 19(30.6) 33(28.4) 52(29.2)
>2years 43(69.4) 83(71.6)  126(70.8)
Type of pregnancy Planned 62(73.8) 133(79.2) 195(77.4)
Unplanned 22(26.2) 35(20.8)  57(22.6)
Attend ANC Yes 52(61.9) 155(92.3) 207(82.1)
No 32(38.1) 13(7.7) 45(17.9)
Frequency ANC >=4times 37(56.9) 135(89.4)  172(79.6)
<4times 28(43.1) 16(10.6) 44(20.4)
Chronic HTN Yes 2(2.4) 5(3) 7(2.8)
No 82(92.9) 163(98.8)  245(97.2)
HIV status Reactive 2(2.4) 6(3.6) 8(3.2)
Non-reactive 82(97.6) 162(96.4)  244(96.8)
chew khat No 58(69) 135(80.4) 193(76.6)
Always 8(9.5) 6(3.6) 14(5.6)
Usually 13(15.5) 20(12) 33(13.1)
Sometimes 5(6) 7(4) 12(4.7)
drink alcohol No 83(98.8) 164(97.6)  247(98)
Sometimes 1(1.2) 4(2.4) 5(2)
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Nutritional and Anthropometric Related Factors
The mean + SD of maternal height for cases and controls was 1.588(0.09), 1.63(0.07) meters respectively.
Proportion of mothers who did not take additional food in cases were 79.8% while, 38.7% among controls
were did not take additional foods during pregnancy. Mothers with a height of less than 150cm were 25%
among cases and 4.8% among controls. Undernutrition in mothers as defined by MUAC < 23cm was
26.2% and 10.7% among cases and controls respectively. Mothers who had not received iron and folate
supplementation during pregnancy were 36.9% and 9.5% among cases and controls respectively. Mothers
who did not counseling about diet were 76.2% and 39.3% among cases and controls respectively.
Proportion of maternal hemoglobin <11mgdl among cases were 33.3% while in controls it was 7.7% The
largest proportion of mothers 92.9% among cases and 62.5% of mothers among controls had inadequate

MDD-W. A detail of Nutritional and Anthropometric characteristics is presented below in table 4.

Table 4: Nutritional and anthropometric characteristics among mothers, of LBW cases and NBW controls
in Silte zone public health facilities, southern Ethiopia, 2020

Variables catagory Cases no. (%) Controls no. (%) Total N (%)
Additional food  Yes 17(20.2) 103(61.3) 120(47.6)
No 67(79.8) 65(38.7) 132(52.4)
Food avoidance Yes 21(25) 39(23.2) 60(23.8)
No 63(75) 129(76.8) 192(76.2)
Fasting Yes 21(25) 39(23.2) 60(23.8)
No 63(75) 129(76.8) 192(76.2)
MDD W Inadequate 78(92.9) 105(62.5) 183(72.6)
Adequate 6(7.1) 63(37.5) 69(27.4)
Eating out of Yes 12(14.3) 22(13.1) 34(13.5)
home No 72(85.7) 146(86.9) 218(86.5)
Food insecurity Yes 68(81) 61(36.3) 129(51.2)
No 16(19) 107(63.7) 123(48.2)
Counseling about  Yes 20(23.8) 102(60.7) 122(48.4)
diet No 64(76.2) 66(39.3) 130(51.6)
Maternal <11 28(33.3) 11(7.7) 39(15.5)
hemoglobin >=11 56(66.7) 157(92.3) 213(84.4)
Maternal height <=1.5m 23(27.4) 8(4.8) 31(12.3)
>1.5m 61(72.6) 160(95.2) 221(87.7)
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Maternal MUAC  <23cm 22(26.2) 18(10.7) 40(15.9)
>=23cm 62(73.8) 150(89.3) 212(84.1)

Iron folate Yes 53(63.1) 157(93.5) 210(83.3)
No 31(36.9) 11(6.5) 42(16.7)

Environmental related factors

Mothers who delivered low birth weight baby had not separate Kitchen, it was around 40.5% and
mothers who had not separate kitchen among controls was 44%. Most of the mothers were using
firewood for cooking among both cases and controls (65.4% and 60.7%) respectively. Detail of
environmental characteristics are presented in table 5.

Table 5;Environmental related characteristics among mothers, of LBW cases and NBW controls in Silte

zone public health facilities, southern Ethiopia, 2020.

Variables Cases no. (%) Controls no. (%) Total N (%)
Hand washing Yes 75(89.3) 162(96.4) 237(94)
No 9(10.7) 6(3.6) 15(6)
Source of Protected 77(91.7) 151(89.9) 228(90.5)
drinking water Unprotected 7(8.3) 17(10.1) 24(9.5)
Time take to fetch  Less than an hour 36(42.9) 102(60.7) 138(54.8)
water One hour or more 43(51.2) 55(32.7) 98(38.9)
Water on premises 5(6) 11(6.5) 16(6.3)
Solid waste Collected by municipality 4(4.8) 12(7.1) 16(6.3)
disposal Buried _ _ 1(1.2) 24(14.3) 25(9.9)
Collected by private establishment ) ) )
Dumped in street/open space 17(20'2) 1(0-6) 18(7-1)
Disposed in the compound 60(71-4) 49(29-2) 109(43-3)
Dumped in river 2(2.4) 25(14.9) 27(10.7)
Burned
Other(specify) 0 57(33.9) 57(22.6)
Avgilability of Yes 79(94) 154(91.7) 233(92.5)
latrine No 5(6) 14(8.3) 19(7.5)
Hand washing Water with soap 32(49.2) 110(65.5) 142(60.9)
Water with ash 10(15.4) 26(15.5) 36(15.5)
Water only 23(35.4) 32(19) 55(23.6)
Separate kitchen Yes 50(59.5) 94(56) 144(57.1)
room No 34(40.5) 74(44) 108(42.9)
Source energy for  Electricity 12(14.3) 39(23.2) 51(20.2)
cooking Kerosene 12(14.3) 20(11.9) 32(12.7)
Firewood 55(65.4) 102(60.7) 157(62.3)
other 5(6) 7(4.2) 12(4.8)
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Determinants of low birth weight

In bivariate logistic regression analyses performed to identify candidate variables for multivariable

logistic regression model in identifying determinants of low birth weight, all variables having p-value

less than 0.25 were considered for the final multivariable logistic regression model

Table 6; Bivariate analyses of socio demographic factors to identify candidate variables for
multivariable logistic regression to identify determinants of LBW, Silte zone Southern, Ethiopia, 2020.

Variables Category Cases Control TotalN CORin P Value
no (%) no (%) (%) 95% ClI
Infant sex Male 36(42.9) 76 (45.2) 112 (55.6) 0.908(0.535,1.54) 0.720
Female 48(57.1) 92 (54.8) 140 (44.4) 1
Maternal age <=20 15(17.9) 22(13.1)  37(14.7) 1.459(0.705,3.021) 0.309
21-35 57(67.9) 122(72.6)  179(71) 1
>35 29(14.3) 24(14.3) 36(14.3) 4.547(0.500,2.291) 0.861
Residence Rural 60(71.4) 117(69.6)  177(70.2) 1
Urban 24(28.6) 51(30.4) 75(29.8)  0.667(0.516,1.633) 0.77
Educational status No formal education 67(79.8) 103(61.3) 170(67.5) 2.487(1.343,4.606) 0.004
Formal education 17(20.2) 65(38.7) 82(32.5) 1
Occupation of the mothers  Government employed 5(6) 12(7.1) 17(6.7) 1
Private employed 4(4.8) 11(6.5) 15(6) 0.873(0.186,4.106) 0.863
Merchant 10(11.9) 34(20.2) 44(17.5)  0.706(0.2,2.487) 0.588
Housewife 64(76.2) 110(65.5)  174(69)  1.396(0.471,4.144) 0.547
Other 1(1.2) 1(0.6) 2(0.8) 2.4(0.124,46.391) 0.562
HH family size >=5 28(33.3) 43(25.6) 71(28.2)  0.667(0.376,1.182) 0.199
<5 56(66.7) 125(74.4)  181(71.8) 1
Wealth index Lower 45(53.6) 96(57.1) 141(56)  1.094(0.464,2.578) 0.838
Middle 31(35.7) 51(30.4) 81(32.1)  3.464(0.557,3.382) 0.491
Upper 9(10.7) 21(12.5) 30(11.9) 1
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Table 7; Bivariate analyses of medical, obstetric and behavioural factors to identify candidate variables
for multivariable logistic regression to identify determinants of LBW, Silte zone Southern, Ethiopia,

2020.
Variables Category Cases Control TotalN CORin P Value
no (%) no (%) (%) 95% ClI
Gravidity Primigavida 22(26.2) 52(31) 74(29.4)  0.792(0.44,1.422) 0.434
multigravida 62(73.8) 116(69) 178(70.6) 1
Parity Primipara 24(32.9) 46(39.7) 70(37) 0.745(0.403,1.377) 0.348
Multipara 49(67.1) 70(60.3) 119(63) 1
Hx abortion Yes 17(20.2) 40(23.8) 57(22.6)  0.812(0.428,1.540) 0.523
No 67(79.8) 128(76.2)  195(77.4) 1
Hx Pre term delivery Yes 11(13.1) 16(9.5) 27(10.7)  0.389(0.309,1.587) 0.389
No 73(86.9) 152(90.5)  225(89.3) 1
Birth interval <=2years 19(30.6) 33(28.4) 52(29.2)  1.111(0.566,2.180) 0.759
>2years 43(69.4) 83(71.6) 126(70.8) 1
Type of pregnancy Planned 62(73.8) 133(79.2) 195(77.4) 1
Unplanned 22(26.2) 35(20.8) 57(22.6)  1.348(0.731,2.488) 0.339
Chronic HTN Yes 2(2.4) 5(3) 7(2.8) 0.659(0.13,3.335) 0.614
No 82(92.9) 163(98.8) 245(97.2) 1
HIV status Reactive 2(2.4) 6(3.6) 8(3.2) 0.659(0.130,3.335) 0.614
Non-reactive 82(97.6) 162(96.4) 244(96.8) 1
chew khat No 58(69) 135(80.4) 193(76.6) 1
Always 8(9.5) 6(3.6) 14(5.6) 1.867(0.392,8.894) 0.433
Usually 13(15.5) 20(12) 33(13.1)  0.910(0.237,3.487) 0.891
sometimes 5(6) 7(4) 12(4.7) 0.566(0.127,2.58) 0.491
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Table 8; Bivariate analyses of Nutritional factors to identify candidate variables for multivariable logistic
regression to identify determinants of LBW, Silte zone Southern, Ethiopia, 2020.

Variables Category Cases Control TotalN CORin P Value
no (%) no (%) (%) 95% ClI

Additional food Yes 17(20.2) 103(61.3) 120(47.6) 1
No 67(79.8) 65(38.7) 132(52.4) 6.245(3.372,11.565) <001

Food avoidance Yes 21(25) 39(23.2) 60(23.8)  1.113(0.600,2.029) 0.756
No 63(75) 129(76.8)  192(76.2)

Fasting Yes 21(25) 39(23.2) 60(23.8)  1.103(0.599,2.029) 0.754
No 63(75) 129(76.8)  192(76.2) 1

MDD W Inadequate 78(92.9) 105(62.5) 183(72.6)  7.800(3.212,18.94) <001
adequate 6(7.1) 63(37.5) 69(27.4) 1

Eating out of home Yes 12(14.3) 22(13.1) 34(13.5)  1.106(0.518,2.360) 0.871
No 72(85.7) 146(86.9)  218(86.5) 1

Food insecurity Yes 68(81) 61(36.3) 129(51.2) 7.455(3.975,13.981) <001
No 16(19) 107(63.7)  123(48.2) 1

Counseling about diet Yes 20(23.8) 102(60.7) 122(48.4) 1
No 64(76.2) 66(39.3) 130(51.6) 4.945(2.742,8.920) <001

Maternal hemoglobin <11 28(33.3) 11(7.7) 39(15.5)  7.136(3.333,15.278) <0.001
>=11 56(66.7) 157(92.3)  213(84.4) 1

Maternal height <=15m 23(27.4) 8(4.8) 31(12.3)  7.541(3.201,17.764) <001
>1.5m 61(72.6) 160(95.2)  221(87.7) 1

Maternal MUAC <23cm 22(26.2) 18(10.7) 40(15.9)  2.957(1.484,5.893) 002
>=23cm 62(73.8) 150(89.3)  212(84.1) 1

Iron folate Yes 53(63.1) 157(93.5) 210(83.3) 1
No 31(36.9) 11(6.5) 42(16.7)  8.348(3.924,17.762) <0.001
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Table 9; Bivariate analyses of Environmental factors to identify candidate variables for multivariable
logistic regression to identify determinants of LBW, Silte zone Southern, Ethiopia, 2020.

Variables Category Cases Control TotalN CORin P Value
no (%) no (%) (%) 95% ClI

Separate kitchen room Yes 50(59.5) 94(56) 144(57.1) 0.864(0.508,1.470) 0.589
No 34(40.5) 74(44) 108(42.9) 1

Source energy for cooking Electricity 12(14.3) 39(23.2) 51(20.2) 1
Kerosene 12(14.3) 20(11.9) 32(12.7)  1.95(0.743,5.117) 0.395
Firewood 55(65.4) 102(60.7) 157(62.3) 1.752(0.848,3.620) 0.275
Other 5(6) 7(4.2) 12(4.8) 2.321(0.622,8.668) 0.210

Time take to fetch water Less than an hour 36(42.9) 102(60.7) 138(54.8) 0.776(0.253,2.388) 0.659
One hour or more 43(51.2) 55(32.7) 98(38.9)  1.720(0.556,5.324) 0.347
Water on premises 5(6) 11(6.5) 16(6.3) 1

After entering each explanatory variables in to bivariate analysis, educational status of the mother (not

read and write), Household family size >=5, house hold food in security, Not ANC visits, Not additional

food, MDD-W score <5, Not Iron folate supplementation during pregnancy, Height of the mother

<1.5m, MUAC of the mothers <23cm, Not counseling about diet and hemoglobin <11g/dl become

statically significant with low birth weight at p value <0.25 in 95%ClI.

Multivariate logistic regression

The selected independent covariates with p-value < 0.25 in bivariate logistic regression were

entered into the multivariable logistic regression model to isolate the independent predictors of

LBW using backward elimination stepwise likelihood ratio method. After entering all Candidate variables

in to multivariable analysis only household food insecurity, Hemoglobin of the mother, additional meal

during pregnancy, Minimum dietary diversity score of women, Iron supplementation were significantly
associated with LBW.

When food secured households Compared to food in secured households, Neonates from food in
secured households mother had more than six times at risks of LBW (AOR= 6.853; 95%ClI; (3.008,

15.613) than neonates from food secured women. Also those neonates whose mothers hadn’t additional
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food were more than three times (AOR= 3.096; 95%ClI; (1.278, 7.502) more likely at risk for LBW than
those neonates” mothers who had additional food during pregnancy. When we see iron folate
supplementation during pregnancy neonates Mothers Who didn’t receive Iron folate during pregnancy
were more than four times at risk for term LBW than neonates™ mothers who had received iron folate.
(AOR=4.175; 95%CI (1.437, 12.300). the odds of LBW babies among mothers with inadequate MDD-W
were higher than mothers with adequate MDD-W (AOR=4.131(CI ;( 1.403, 12.158). Mothers whose
hemoglobin less than 11 were 5.213 times more likely to have low birthweight neonate (AOR =5.213 (ClI
;(1.923, 14.130) than mother whose hemoglobin were greater than 11.
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Table 10;Determinants of LBW In multivariable logistic regression analysis for newborns delivered in
Silte zone public health facilities, southern Ethiopia, 2020.

Variables  Category Cases Controls COR(95% CI) AOR(95%CI) P value

Additional Yes 17(20.2) 103(61.3) 1 1
food

No 67(79.8) 65(38.7)  6.245(3.372,11.565) 3.096(1.278,7.502) 0.012
Iron folate 53(63.1) 157(93.5)
received Yes 1 1

No 31(36.9) 11(6.5)  8.348(3.924,17.762) 4.175(1.437,12.130)  0.009
Hemoglobin <11 28(33.3) 11(7.7) 7.136(3.333,15.278)  5.213(1.923,14.130) 0.001

>=11 56(66.7) 157(92.3) 1 1
MDD-W Adequate 6(7.1)  63(37.5) 1 1

Inadequate 78(92.9) 105(62.5) 7.800(3.212,18.94)  4.131(1.403,12.158) 0.01

Food Yes 68(81) 61(36.3)  7.455(3.975,13.981) 6.853(3.008, 15.613) <0.001
insecurity

No 16(19)  107(63.7) 1 1
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Chapter six Discussion

The present study revealed that the risk of low birth weight was higher among mothers who didn’t receive
additional food during current pregnancy as compared to mothers who did receive additional food during
current pregnancy. Nutrition and weight management before and during pregnancy has a profound effect
on development of infants. This is a critical time for healthy fetal development as infants rely heavily on
maternal stores and nutrients for optimal growth and health outcomes in later in life. Mothers should
consumed more food (increased food intake compare to preconception period) during pregnancy period
this findings were consistent with other similar studies done in Jimma, Kembata, Dangla, Amhara regional
state, Nepal.(56,46, 50, 40,36).

Intake of iron and folate supplements during pregnancy had significant association with LBW. Mothers
who did not take iron and folate supplementation were more likely to deliver low birth weight babies than
mothers who did take iron and folate supplementation during pregnancy. Women can develop iron
deficiency anemia from the loss of blood during menstruation and from repeated pregnancies; it can also
be caused by lack of iron in the diet. During pregnancy, women may develop anemia because the growing
fetus draws upon the mother’s iron for the development of red blood cells and other tissues. Intake of iron
supplements during pregnancy was also found to have a protective effect with respect to term LBW.
Randomized controlled trial in USA shows that iron folate supplementation significantly lower incidence
of low-birth-weight infants that is 4% in treatment group 17%; in placebo group, P = 0.003(69). Mothers
who took iron with folic acid were 99% less likely to have LBW babies than those who did not take iron
and folic acid (43). This finding is inline with a study done in Adwa, Amhara regional state, Kembata,
nekemtie (43, 40, 46, and 53).

Mothers having inadequate MDD-W had significantly higher odds of giving birth to LBW babies.
Inadequate women dietary diversity during pregnancy independently and significantly affected low birth weight in
the study. The consequences of inadequate nutritional intake during pregnancy not only directly affects women’s
health status, but may also have a negative impact on birth weight and early development. Mothers having
inadequate MDD-W had significantly higher odds of giving birth to LBW babies. This finding was consistent with
a study done in Oromia region and study done in wolaita, in Ethiopia, in which women in the inadequate MDD-W
group had an increased risk of LBW and PTB compared with women in the adequate MDD-W group (15, 44).
Similarly, a study from Ghana shows that Women dietary diversity score and dietary patterns were found to be
protective against low birth weight (40).However, a recent randomized controlled trial in India reported that an

intervention that increased consumption of dairy, fruits, and green leafy vegetables before and during pregnancy
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through a specially formulated snack had no effect on birth weight (24). This difference might be due to differences

in study population, geographical location and the study design.

The significant association between houses holds food insecurity of the mother was significantly
associated with term low birth weight. The odd of term LBW was 6.853 times higher among mothers from
food insecured households as compared to secured households with corresponding 95% CI of
(3.008,15.613).This finding is in line with a case control study finding in Iran and finding in kembata
tembaro [35, 46]. This finding is further supported by Prospective cohort study in Pakistan which shows food
insecurity in pregnancy is associated with low birth weight in neonates, Food insecured women had a 5.439
times increased risk of delivering a low birth weight neonate (RR=5.439, CI=1.710-17.296,
p=0.002(70).Possible explanation for the significant association between food insecurity and low birth
weight may be food insecurity reduces the quality and quantity of food available to mothers, limited
diversified food, reducing weight gain and impair the nutritional status of the mother which subsequently
reduces weight at birth. Food in secured mothers may often restrict their food and scarify their own
nutrition in order to protect their children from hunger which in turn impairs the nutritional status of the
mother and consequently reduces weight at birth. Other possible explanation may be women from food in
secured households may be at risk of depression and stress which are potential determinants of term LBW

as documented in some studies.

This study showed that mothers who’s hemoglobin <1 1mg/dl were higher odds to deliver LBW neonates compared
to mothers who’s hemoglobin >=11mg/dl. This finding is consistent with other studies done in Nepal, Malaysia,
India (28, 34,36) and studies in Ethiopia Adwa, Debretabor and Debremarkos(40,43,52) Study conducted in Adwa
revealed that Mothers who had normal hemoglobin status were 98% less likely to give birth to LBW babies

than those who had abnormal hemoglobin status.

Socio economic and sociodemographic factors such as urban rural difference, Wealth index, House hold
family size, maternal occupational and educational status; religion and marital status of the mothers were

not found statistically associated with term low birth weight

A finding of this study is also in line with studies India, morocco (24, 38) and different studies Conducted
in Ethiopia (40, and 52). In contrary to this, a study finding in Germany, show that women with a lower
secondary school certificate were 2.6 times more likely to have a child with LBW than those with
university/ technological college entrance certificate (32). Study in Iran Standard of living of families did
not have any effect on the LBW.(38). Study in Adwa general hospital shows Mothers who delivered at the

hospital at the age of less than 20 years were 1.7 more likely to deliver LBW babies than mothers aged
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20-34 years is significantly associated with LBW (43). These differences may be due to sample size,

Geographical location or study methods followed.

In this Study maternal illnesses (HIV/AIDS, hypertension, UTI), maternal behavioral factors were not
significantly associated with term LBW .Which is not in line with different studies. Such as; maternal
exposure to Hypertension, urinary tract infection and HIV/AIDS during pregnancy were also reported as
risk factor for low birth weight (24,28,36,38, 48) This difference may be owing to the fewer number of
cases and controls exposed as observed in the result section. This sample may be insufficient to detect the
existing exposure difference between cases and controls which in turn result insignificant association

between medical factors with term LBW.

Strength and limitation of the study
The present study has strength; taking new born weight within one hour of delivery can be considered as

a major strengths of this study..

However the study has limitations: private health facilities were not included in this study. The completed
gestational age was taken from verbal response of respondents. There might be recall bias as respondents
had to remember their last date of menstruation. There might be chances of recall bias as this study sought
some data based on respondents past history like dietary diversity, number of ANC visit, number of iron
tablet taken.But, efforts were made to minimize these biases by remmemebering mothers to recall last
menstrual period by local calender method.

Chapter seven

Conclusion
Not taking additional diet during pregnancy, no iron folate supplementation, no dietary diversity, house
hold food insecurity and hemoglobin of <11 mg/dl were significantly associated with term Low birth
weight. Therefore, the key elements iron intake, additional food, dietary diversity which are likely to
improve low birth weight need to be addressed in this study setup. It was also found that low birth weight

at term was strongly associated with house hold food insecurity.

Generally, this Implies that low birth weight remains global challenging public health problem.
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7.2: Recommendations

For health facilities
« ldentification of women at risk of malnutrition (such as poor and food in secure women)
Provision of nutritional support (in the form of food supplements, micronutrient Supplements)

during pregnancy.

e Health service providers should focus on health information related to nutrition diversification and
balanced diet.

e Provision of daily iron intake and reinforcing women not to withdraw the recommended
iron intake.

e Regular assessment of Iron-Folate adherence

For government officials and policy makers

« Design strategies to decrease house hold food in security and supplementation of additional food for

food in secured pregnant mothers.
e Strengthening interventions on intergenerational malnutrition

For researchers
% Additional research such as large scale (community based with large sample size), strong designed
study (prospective cohort or experimental study) including depression status of the mother need to be

conducted
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Annexes
Annex1: English Version Questionnaire

Jimma University, Institute Of Health, Faculty of Public Health, Department Of
Nutrition and Dietetics

Hello! My name is................ I am here on behalf of: Shafi Seid student of Jimma University,
Institute of Health, Department of Human Nutrition and Dietetics. he is conducting a research for
the Partial fulfillment of second degree on ,,Determinants of LBW among delivered child in silte
zone public health facilities, southern Ethiopian™ “The information you provide will help to
indicate potential intervention points for stakeholders by identifying major risk factors of
LBW. Your name will not be recorded in any part of the questionnaire in order to ensure
confidentiality of the information you provide. The study doesn’t have any harm to the study
mothers and to their child. You may ask us to clarify questions if you do not understand them or
can stop the interview at any time.

Are you willing to participate in this study? No (say thank you)  Yes (continue interviewing)

To be completed by the interviewer

| certify that | have read the above consent procedure to the participant.

Signed:

Name of health facility.............................

Name of interviewer signature

Name of supervisor signature Date
of interview (Ethiopian calendar) / /
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Part A: Socio-demographic and socio-economic characteristics of the mother
Q.no. | Questions Choices for response Skip
AO01 | Questionnaire with name of health

facility & ID Number of study Name of Health
subjects (to be numbered before Facility
interview) Mather’s full name
ID Number a newborn
Kebele
Zone
Gote
A02 | Age of the mother Age in years
A043 | Religion of the mother 1. Muslim
2. Orthodox
3. Protestant
4. Other
A04 | Ethnicity of the mother 1. Silte
2. Ambhara
3. Oromo
4. Gurage
5. Other
AO05 | Educational status of the mother 1. Not read and write
2. Read and write only
3. Primary education
4. Secondary school
5. Collage and above
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AQ6

Educational status of husband

Not Read and Write
Read and Write only
Primary education
Secondary school
Collage and above

A07

Residence of the mother?

Rural
Urban

A08

Current marital status of the mother

Married
Single
Divorced
Widowed

AQ9

Current occupation of the mother

Student

Government employed
Private employee
Merchant

House wife

Day laborer

Farmer

Others (Specify)

Al10

Current occupation of husband

NogohkrowhkE ONOORALONERONDEINMEOMONDE

Student

Government employed
Private employee
Merchant

Farmer

Day laborer

Others (Specify)

All

Your household family size

Number

Al2

Head of your household

Wife
Husband

Al3

Matrimonial status of husband

Monogamist
Polygamist

Part B: wealth index

Now I will ask you about some fixed assets that your household has.

Q.no.

Questions

Yes

No

Does the household have any of the
following properties? (Circle)

BO1

Has household access to electricity?

B02

Functioning Television

BO3

Watch/clock
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B04 | Refrigerator 1 0
B0O5 | Radio 1 0
BO6 | Mobile telephone 1 0
BO7 | Non-mobile telephone 1 0
BO8 | Table 1 0
B09 | Chair 1 0
B10 | Bed with cotton/sponge/spring mattress | 1 0
B11 | Electric mitad 1 0
B12 | Kerosene lamp/pressure lamp 1 0
B13 | Bicycle 1 0
B14 | Motor cycle/ Bajaj 1 0
B15 | Car 1 0
B16 | Animal-drawn cart 1 0
B17 | Tanker truck 1 0
B18 | Cart with small tank 1 0
B19 | Water pump 1 0
B20 | Piped water 1 0
B21 | Piped into dwelling 1 0
B22 | Piped to yard/plot 1 0
B23 | Public tap/standpipe 1 0
B24 | Borehole 1 0
B25 | Dug well 1 0
B25 | Water from spring 1 0
B27 | Rainfall water 1 0
B28 | Surface water 1 0
B29 | River/Lake/Pond/Stream/Dam 1 0
B30 | Bottled water 1 0
B31 | Has household toilet facility? 1 0
B32 | Do you share this toilet facility with 1 0
other households?
B33 | Does any member of this household 1 0

own any agricultural land?
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B34 | Does any member of this household 1
have a bank or microfinance saving
account?

Does the household have any of the yes No How many?
following animals? (Circle)

B35 | Oxen 1 0

B36 | Cows 1 0

B37 | Horse/mules 1 0

B38 | Goats/Sheep 1 0

B39 | Chickens 1 0

B40 | Donkey 1 0

Part C: New born characteristics
Q.no. | Questions Choices for response
C01 | Sex of the newborn? Male 1
Female 2
C02 | Gestational age of the new born 1, greater than 37 weeks
2, less than 37 weeks

C03 | Birth length of the newborn? Birth length in cm:

L1 L2. L3

C04 | Birth order of the newborn Number

Part D: Maternal medical and obstetrics factors

Q.no. | Questions Choices for response Skip

D01 | What is gravidity of the mother? Gravidity:

D02 | What is parity of the mother? That is | Parity: If she was
any delivery that passed 28 weeks of Gravida-1 skip to
gestation. D03

D03 | Was there any history of abortion? 1. Yes If answer is “No”

2. No skip to
3. Don’t know QD05

D04 | Total number of abortion | ...

D05 | Was there any history of preterm 1. Yes
delivery (<37wk)? 2. No

3. Don’t know

D06 | When did your last menstrual period Gestational age at delivery
starts? (Gestational age) in weeks:

D07 | Birth interval(if any preceding birth) | —====-=-==meemremeee-

D08 | What type of pregnancy is it? 1. Planned and wanted

2. Unplanned but wanted
3. unplanned and unwanted
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D09 | Have you ever attended ANC follow up | 1. Yes
for your current delivery? 2. No
3. Don’t know
D10 | At what months of the current pregnancy | At months
you started ANC?
D11 | How many times did you have ANC In number------
visit for the current pregnancy?
D12 | During this pregnancy, did you receive | 1. Yes
any multivitamin tablets or syrups? 2. No
(Show tablets and syrup). Ask to see the | 3. Don’t know
tablets and syrups.
D13 | During this pregnancy or any time, 1. Yes
were you given an injection in the 2. No
arm to prevent the baby from getting 3. Don’t know
tetanus that is convulsion after birth?
D15 | During this pregnancy, did you take any | 1. Yes
drug for intestinal worms?[show 2. No
mebendazole tablets and syrup] 3. Don’t know
D17 | Do you have any chronic medical 1. Yes
illness?
2. No
3. Don’t know
D18 | Which chronic medical illness (more 1. Chronic hypertension
than one response is possible) 2. Diabetes mellitus
3. Pregnancy induced
hypertension
4. Others (Specify)
D19 | During your current pregnancy, have you| 1. Yes
been told that you have developed 2. No
gestational diabetes mellitus? 3. Don’t know
D20 | During this pregnancy, have you been 1. Yes
told that you have developed pregnancy | 2. No
induced hypertension? 3. Don’t know
D21 | HIV status of the mother(PICT) 1. Reactive
2. Non-reactive
3. Don’t know
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Part E: Minimum Dietary Diversity-Women

READ OUT THE LIST Coding
Circle “1” for mentioned and “0” for not mentioned Food categories

EO1 | Any food made from grains (sorghum, maize, wheat, teff, millet,).......... 1 |0

E02 | Any other food made from roots or tubers? (potato, sweet potato, cassava, or other 1|0
local roots or tubers).......................

EO03 | Any food made from pulses (e.g. lentils, beans, soybeans, or peas)............... 1 |0

EO04 | Any food made from nuts (e.g. peanut better, peanuts)..................... 1 |0

EO5 | Any food made with oil, fat or butter... 110

EO06 | Any dairy product (e.g. milk, cheese or yoghurt).............................. 1 |0

EO7 | Meat (e.g. lamb, beef, veal, goat , liver, brain, all other organ meats like tripe, 1 |0
Offal) ..o

EO8 | Poultry (e.g. chicken, turkey, duck).......... 1 1|0

EO9 | Fish ooeieii 1 |0

E10 | EgES.eeiniiiii i, 1 |0

E11 | Dark green leafy vegetables (Swiss chard, kale, lettuce, 1|0
SPINACH). ... i

E12 | Any food made from pumpkins, carrots, cabbage, red sweet potatoes, mango, papaya, | 1 | 0
bell paper, Sreen ......c.o.vvuiiiieie e
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E13 | Any other fruits? (e.g., bananas, apples, avocados, fig, grapes, guava, orange, 1|0
me. ..o,
E14 | Any other vegetables? (E.g. onion, tomatoes, garlic) ..................c.eveeene 1 |0

Part F: Maternal dietary habit

Know I would like to ask you about the habit of your diet during the current pregnancy

Q.no. | Questions Choices for response Skip
FO1 | During the current pregnancy, how 1. Once
many meals do you usually eat within | 2. Twice
a day? 3. Thrice
4. Four times
5. Five times and above
FO2 | Have you taken additional food than | 1. Yes
usual during the current pregnancy? | 2. No
3. Don’t know
FO3 | During the current pregnancy, what is | 1. Breakfast- lunch- dinner
your most typical meal pattern within | 2. Breakfast-snack - lunch- dinner
a day? 3. Breakfast- lunch-snack- dinner
4. Breakfast-snack- lunch-snack-
dinner
5. Breakfast-snack- lunch-snack-
dinner- late night snack
FO4 | What was your meal frequency within Times.
a day before this pregnancy?
FO5 | During the current pregnancy, did you | 1. Yes If answer is
have any habit of skipping meal? 2. No “No/don’t
3. Don“t know know” skip
t0Q.FO07.
FO6 | If yes to # QO5, what is/are your 1. Tiredness
reason/s to skip your meal? 2. Busy at work so | forget
3. Not to increase weight
4. Other (specify)
FO7 | Do you fast while you are pregnant? | 1. Yes
2. No
3. Don"t know
FO8 | Is there any food item that you 1. Yes If answer is
avoided after you became pregnant 2. No “No/don’t
3. Don“t know know” skip to
part F13
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F09

If yes to # Q09, which food item did
you avoid most?

PN

Coffee

Porridge, “atmit”, bread, linseed
“Shirowot”’(other legumes)

Key sir, tomato, chilly (other
vegetables)

Egg, milk and milk products
Banana or other fruits

Meat

Other(specify)

F10

What is/are your reason/s to avoid the
above mentioned food item/s?

P ow

NMEI©o N O

Personal dislike (aversion)

not allowed to pregnant women
to eat(cultural belief)

Religion

other, specify

F11

If personal dislike, what do you think
for your dislike?

=

Smell/taste of food is/are
the reason/s

Heart burn/discomfort

Feeling of nausea/vomiting

I don’t know the reason

F12

If cultural belief, what cultural
reason/s make the above food items
difficult forbidden to eat?

NE WD

Will make baby big &labour
Will be plastered on fetal head
and body

Fear of abortion

Evil eye

Fetal abnormality

Other, specify

F13

In the last nine months, how often did
you eat meals outside of your home?

SR e R

Per day

Per week

Per month
Never

Other, specify

F14

Did you get Counseling about diet
During ANC follow up?

=

Yes
No

Part G. Behavioral risk factors

Q.no. | Questions Choices for response Skip
GO01 | During your current pregnancy, have 1. Yes
you ever chew Khat? 2. No
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G02 | If yes, how frequently you were 1. Always
chewing Khat? 2. Usually
3. Some times
G03 | During your current pregnancy, have 1. Yes
you ever smoked? 2. No
GO04 | If yes, how frequently you were 1. Always
smoking? 2. Usually
3. Some times
GO05 | During your current pregnancy, have 1. Yes
you ever drunk alcohol? 2. No
GO06 | If yes, how frequently you were 1. Always
drinking alcohol? 2. Usually
3. Some times

Part H. Environmental factors

Know I would like to ask you about the sources of water and availability of latrine for your
household members.

Q.no. | Questions Choices for response Skip

HO1 | What is the main source of Piped into dwelling ............... 01
drinking water for your Public tap/standpipe............... 02
household members? Source of | Tube well/borehole.................03
drinking water Tanker-truck......................... 04

Surface water (river, lake, pond, and
irrigation channel...................... 05
Other (specify) 77

HO02 | How long does it take to fetch | Less than an hour......... .......... 01
water? That means get water One hour ormore.................... 02
and come back to your home? | water on premises................... 03

HO3 | Do you treat your water inany | NoO.........ccovviiiiiiiiiiiiiieeen, 00
way to make it safer to drink? | Yes, always..................ceone.e. 01
(Do not include washing water | Yes, sometimes............cc........ 02
container)

HO4 | What do you usuallydotothe [ No......cooiviiiiiiiiiiiicee e, 00
water to make it safer to drink? | Boil..............ooeviiiiiiiiiiiinein 01
Anything else? (More than one | Add bleach/chlorine/wuha agar.......... 02
answer is possible) Strain it through a cloth....................03

Use water filter (sand, composite, etc).04 Let

it stand and settle...................... 05
Water purifying product....................06
Other (specify).........ccceiiniiinnn... 77
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HO5 | What kind of toilet facility do Flush to piped sewer system.............. 01
members of your household Flush to septic tank ...................... 02
usually use? Flush to pit/latrine.......................... 03

Flush to somewhere else................ 04
Ventilated improved pit/latrine (VIP)...05
Pit/latrine with slap........................ 06
Pit/latrine without slap/open pit ...... 07
Composting toilet........................... 08
No facility/bush (field)..................... 09
Other (specify).... coovviviviiiiiiiennnnn. 77
Don“tknow ............................. 88

HO06 | How does your household Collected by municipality.................... 01
primarily dispose of household | Buried............cccooeeiiiiiiiiiiiniiie, 02
waste? Collected by private establishment........... 03

Dumped in street/open space.................04
Disposed in the compound...................05
Dumped inriver...................................06
Burned............coooiiiiin 07
Other (specify)...... covevivriiiiiininnn, 77

HO7 | Do you wash your hands after | NO ........ccooviiiiiiiiiiiiiaa, 00
coming from the toilet? Yes,usually...........o.oooeennnnn. jerenn01

Yes, Sometimes ....ooovvvvvveeinnnnnnnn. 02

HO8 | If yes, what do you use when S0AP . e 01
you wash your hands after ASh.. o 02
coming from the toilet? (more | Plant.. 03
than one answer is possible) NODE. ...t 04

Other, specify..........cooovviiiiiiiniiian... 77

HO09 | Have you separate kitchen? A 0

YOSt 1
H10 | What do you use for cooking? | 1, Electric

2,kerosene
3,Using fire wood

4 other
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Part | Food insecurity questions

I Food insecurity condition Response code | skip

101 In the past four weeks, did you worry that your If 2
household would not have enough food? Yes 1
Probe: By “houschold” we mean those of you that | NO 2
sleep under the same roof and take meals together
at least four days a week.

102 If yes How often did this happen? Rarely (Once or twice in 1

the past four weeks) 2
Sometimes (3to 10 times | 3
in the past four weeks)

Often (more than 10 times

in the past four weeks)

103 | In the past four weeks, were you or any household | Yes 1 If 2to
member not able to eat the kinds of foods No 2 105
you/he/she preferred because of a lack of
resources? Probe: By “kinds of foods you
preferred” we mean foods that food secure people
eat that food insecure people cannot afford to eat.

E.g. Eggs,

Meat, fish, “Doro wot”, etc. By “lack of
resources” we mean not having money or the
ability to grow or trade for the food
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104 | If yes How often did this happen? Rarely (Once or twice in 1
the past four weeks)
Sometimes (3 to 10 times | 2
in the past four weeks)
Often (more than 10 times
in the past four weeks) 3
105 | In the past four weeks, did you or any household | Yes 1 If 2to
member have to eat a limited variety of foods due | No 2 107
to a lack of resources? Probe: When we say
“limited variety of foods”, we want to mean an
undesired monotonous diet for an extended period
of days
106 | If yes How often did this happen? Rarely (Once or twice in 1
the past four weeks)
Sometimes (3 to 10 times | 2
in the past four weeks)
Often (more than 10 times
in the past four weeks) 3
107 | In the past four weeks, did you or any household | Yes 1 If 2
member have to eat some foods that you really No 2 109
did not want to eat because of a lack of resources
to obtain other types of food?
Probe: Foods that you really did not want to eat
is Food that is considered to be undesirable or
socially unacceptable.
108 | If yes How often did this happen? Rarely (Once or twice in 1
the past four weeks)
Sometimes (3 to 10 times | 2
in the past four weeks)
Often (more than 10 times 3

in the past four weeks)
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109 | In the past four weeks, did you or any household | Yes 1
member have to eat a smaller meal than you felt No 2
you needed because there was not enough food?

Probe:By “meal” we mean the major eating
occasions (not including snacks).

110 If yes How often did this happen? Rarely (Once or twice in 1

the past four weeks)
Sometimes (3to 10 times | 2
in the past four weeks)

Often (more than 10 times

in the past four weeks) 3

111 In the past four weeks, did you or any other Yes 1
household member have to eat fewer meals in a No 2
day because there was not enough food?

Probe: “fewer meals in a day” than the social
norm, eat fewer than three meals in a day.
112 If yes How often did this happen? Rarely 1
Sometimes 2
often 3

113 In the past four weeks, was there ever no food to Yes 1
eat of any kind in your household because of lack | No 2
of resources to get food?

114 If yes How often did this happen? Rarely 1

Sometimes 2
often 3

115 In the past four weeks, did you or any household Yes 1
member go to sleep at night hungry because there | No 2
was not enough food?

116 If yes How often did this happen? Rarely 1

Sometimes 2
often 3
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117 In the past four weeks, did you or any household Yes 1
member go a whole day and night without eating No 2
anything because there was not enough food?
118 If yes How often did this happen? Rarely 1
Sometimes 2
often 3
Part J; Iron folate supplementation questions
Q.no | 6.1ron folate supplementation responses code y
skip
Jo1l During this pregnancy, were you given or did you | Yes 1 If 2
buy any iron tablets No 2
Probe by telling the color of iron or by
showing iron tablet
J02 | When did you receive the first tablets 1% Trimester 1
2" Trimester 2
3" trimester 3
JO3 | For how long did you take the supplement? One month 1
Two months 2
Three months 3
More than three months 4
JO5 | How did you take your supplement? On daily base...... 1
Weekly............ 2
When I think am sick..--- 3
Other(specify 4
JO6 | How many tablets did you collect per visit? 30 table...... 1
60 table...... 2
90 table...., 3
>90 table...... 4
Other (specify)....... 5
JO7 | How many tablets per a week you receive Seven days 1
4-7 days 2
<4 days 3
JO8 | Is there any health education about iron/folate supplement | Yes 1
during collecting your supplement? No 2
J09 If yes ,what was the issue Purpose of supplement........ 1
Duration of the supply 2
Side effect ... 3

Follow up visit......
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Part I1. Maternal and Newborn anthropometric measurement

101 Maternal MUAC in cm In cm----------
102 Maternal Height in meter In meter---------
103 Maternal Hgb before delivery(during labor) In mg/dl---------
104 | Weight of the New born i EE—
Thank you!
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Annex 3: Siltigna version of Version Questionnaire(PhAMT +4AF)
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