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Abstract

Background: Birth weight plays an important role in infant morbidity, mortality, development,
and future health of the child. Weight at birth is directly influenced by general level of health
status of the mother. Maternal environment is the most important determinant of birth weight.
Despite the profusion of many researches there are considerable confusions and controversies
about the factors that have independent effects on low birth weight. Moreover, most of the
studies conducted do not exclude preterm babies who are biologically exposed of being with low
birth weight. Therefore, studying the maternal risk factors for only term low birth weight
neonates will be more helpful in identifying the specific associated modifiable factors.

Objective: The aim of this study was to determine maternal risk factors associated with low birth
weight among term neonates in selected public health facilities of Addis Ababa city government.

Methods: Facility based unmatched case-control study was carried out from April to July 2013.
Mothers’ of 139 low birth weight (<2500gm: cases) and 278 normal birth weight (>2500gm:
controls) neonates were included in the study from randomly selected public health institutions
of Addis Ababa. Information on socio-demographic, nutritional status, obstetric factors, domestic
violence, depression & life style were collected using a pre-tested structured questionnaire
through face to face interview, actual measurements and record review. Data were entered and
analyzed using Epi Info and SPSS statistical packages respectively. Descriptive and analytic
statistical computations were made and P value of less than 0.05 was considered significant.

Results: The Mean birth weight among the cases and controls were 2199.5gm (S.D+252.79) and
3229.98 (S.D+449.73) respectively. In the final model, less than 4 ANC visits (AOR: 2.76,
95%CI 1.32-5.77), not taking iron-folic acid supplementation (AOR: 2.89, 95%CI: 1.32-6.34),
gestational weight gain less than 8.0 Kg (AOR: 7.01, 95%CI: 3.31-14.78), maternal Mid-Upper
Arm Circumference (MUAC) less than 23cm (AOR: 1.94, 95%Cl: 1.01-3.73), maternal height
less than 155cm (AOR: 2.74, 95%CI: 1.32-5.66), antenatal depression of any degree (AOR: 3.45,
95%Cl: 1.29-9.23) and domestic violence of any type (AOR: 6.45, 95%CI 2.41-17.28) were
found to be statistically significant with term low birth weight.

Conclusions and recommendations: With all the strengths and limitations of the study we can
conclude there are factors associated with term low birth weight such as, ANC, iron
supplementation, MUAC, Height depression and violence. It may not be possible to address all
these issues at once, but early and optimum antenatal visits by prospective mothers, conducting
awareness programs through the mass media focusing on proper nutritional care during
pregnancy could alleviate many of these problems.

Key words: LBW, Full term, maternal risk factors, case-control and public health institutions of
Addis Ababa
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DETERMINANT MATERNAL RISK FACTORS ASSOCIATED WITH TERM LOW BIRTH WEIGHT

1. INTRODUCTION:-

1.1. Background information

Low birthweight has been defined by the World Health Organization (WHO) as weight at birth
of less than 2,500 grams irrespective of gestational age. This is based on epidemiological
observations that infants weighing less than 2,500 g are approximately 20 times more likely to
die than heavier babies. More than 20 million infants worldwide, representing 15.5% of all
births, are born with low birthweight, 95.6% of them in developing countries. Birth weight plays
an important role in infant mortality and morbidity, development, and future health of the child.
Low birth weight (LBW) is a significant risk factor for adverse health outcomes including many
childhood diseases. The associations between LBW and a greatly elevated risk of infant
mortality and other physical and neurologic impairments are well established. Thus, prevention

of LBW is a major public health priority.?

Birth weight is governed by two major processes: duration of gestation and intrauterine growth
rate. LBW is thus caused by either a short gestation period or retarded intrauterine growth (or a
combination of both). Prematurity is usually defined as a gestational age of less than 37 weeks.
Although intrauterine growth retardation (IUGR), which is also referred to as "small-for-
gestational-age” or "small-for-dates,” has no generally accepted standard definition, the
following are commonly used: birth weight less than 10" (or 5™) 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. ™

In 1976, the WHO (World Health organization) defined LBW as birth weight less than 2,500
grams. Low birthweight is closely associated with fetal and neonatal mortality and morbidity,
inhibited growth and cognitive development, and chronic diseases later in life. Many factors
affect the duration of gestation and fetal growth, and thus, the birthweight. They relate to the
infant, the mother, or the physical environment and play an important role in determining the
birthweight and the future health of the infant. *°

Mortality among low-birth-weight children contributes to higher rate of overall childhood
mortality especially during the early period of life. Therefore, the purpose of this study was to
identify the maternal risk factors associated with term LBW among women who gave birth in
public institutions of Addis Ababa.
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1.2. Statement of the problem

LBW is an important indicator of reproductive health and general health status of population.
LBW is considered the single most important predictor of infant mortality, especially of deaths
within the first month of life. It continues to remain a major public health problem worldwide

especially in the developing countries. **

There is significant variation in LBW incidence across the main geographic regions, ranging
from 6% to 18%. Nearly 80% of all intrauterine growth retarded newborns who are low
birthweight and full term are born in Asia. About 15% and 11% are born full term with low
birthweight and intrauterine growth retardation in middle and western Africa respectively. Low
birthweight levels in sub-Saharan Africa are around 13% to 15%, with little variation across the

region as a whole.?

In Ethiopia, studies conducted in the year 2000 in Addis Ababa and 2010 in Kersa Demographic
Surveillance and Health Research Centers (KDS-HRC) showed that the prevalence & incidence
of LBW was 8.8% and 28.3%, respectively.’® ?* Similarly according to Ethiopian Demographic
Health Survey (EDHS) 2011 among children born with a reported birth weight, 11.4% weighed
less than 2.5 kilograms which is slightly higher than the national prevalence, 10.8%. Low birth
weight was found with higher proportion among children of the youngest mothers, age less than
20 (13%) and older mothers, age 35-49 (17%), and children of birth order six and above (16
percent). The birth weight of a child also varies by place of residence. 17% of births in rural
areas, compared with 9% in urban areas, have a reported birth weight less than 2,500 grams.*?

The study conducted in Addis Ababa®® used retrospective data from a tertiary teaching hospital.
Clients who visited such hospitals are usually referred by other hospitals or health centers.
Therefore, they are different from those who give birth in the usual clinical setting. The study
conducted around Jimma® used weight measured up to the 7™ day after delivery. The
measurement obtained on the 7" day is different from the measurement that would be obtained

within one hour of birth. Therefore, they are not true reflection of birth weight.

Moreover, premature infants and intrauterine growth retarded infants should be studied as
separate groups because they show different patterns of growth, morbidity and mortality. From a
programmatic viewpoint these differences have enormous implications on intervention strategies

and limitations of the approach of nutritional recovery in early childhood. However, most of the

2
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studies conducted do not exclude preterm deliveries which are biologically exposed to get
delivered being with low birth weight. Therefore, studying the maternal risk factors for only term

low birth weight is more helpful in identifying the specific associated modifiable factors.

1.3. Rationale of the study

LBW is considered the single most important predictor of infant mortality, especially of deaths
within the first month of life. It continues to remain a major public health problem worldwide
and especially in the developing countries. Despite the profusion of studies over the last four
decades that have investigated the causes of LBW world widely, the conclusions are often
controversial. As well as the determinant factors could also vary from country to country and
from region to region. So it is mandatory to identify and localize the determinant factors

associated with term LBW in the specific study area.

The findings of this study could help us to show the modifiable maternal risk factors associated
with term low birth weight in the city and may in general help the health management at higher
levels and in particular those looking after the health institutions in the city. The findings of this
study could enhance the capacity to look for possible alternative solutions after identifying
significant modifiable risk factors for LBW and in turn will help in enhancing primarily the
health of the mother and her baby and alleviating associated factors for term LBW. It may also
contribute to increase in the knowledge about maternal risk factors associated with term LBW in
the areas by concerned bodies including the health institution staffs so as to develop strategies to

alleviate this problem.

Identification of maternal risk factors associated with LBW will also be essential in order to
guide program planning, and organizing care for mothers and their newborns. It is expected that
identifying those risk factors will enable to reverse the increasing trend of LBW in Ethiopia
particularly in Addis Ababa and there by its immediate and long term consequences.

The finding of this study may also provide policy makers and NGOs with relevant information in
developing appropriate strategies to promote and maintain the health of both the mother and her
baby in particular and the family and society in general. Moreover, this study will serve as a

reference for further studies.
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2. LITERATURE REVIEW

2.1. Definition
Birthweight is the first weight of the fetus or newborn obtained after birth. For live births,

birthweight should preferably be measured within the first hour of life, before significant

postnatal weight loss has occurred.

In 1976, the 29™ World Health Assembly agreed on the following definition: “Low birthweight
is a weight at birth of less than 2,500 g (up to and including 2,499 g) irrespective of gestational
age.” This replaced the earlier definition of 2,500 g or less. The WHO definition of low
birthweight mainly serves for comparative health statistics and is not appropriate for clinical

care. For clinical purposes, individual countries may choose alternative cut-off values.

According to international statistical classification of disease and health related problems, tenth

revision LBW can be classified under three categories:-

1. Low birth weight is defined as less than 2500 grams (up to and including 24999)
2. Very low birth weight is less than 1500 g (up to and including 1499q)
3. Extremely low birth weight is less than 1000 g (up to and including 999 g).

The definitions of ‘low’, ‘very low’, and ‘extremely low’ birth weight do not constitute mutually

exclusive categories. 2

2.2. Factors associated with low birth weight
The causes of LBW have been the focus of a vast number of investigations over the last few

decades, and with the general availability of fairly accurate infant weighing devices, birth weight
and its determinants have come under intense global scrutiny. As a result, it is now
acknowledged that many factors can influence the length of gestation or the rate of intrauterine
growth, i.e., that the causality of LBW is multi-factorial. Nonetheless, there is considerable
confusion and controversy about the factors that have independent effects on LBW.™ Some of

the factors are discussed below.
2.2.1. Age of the mother

Pregnancy outcomes, including birth weight and gestational age, are generally less favorable

among adolescents and women over 35 years of age; however, there is considerable controversy

4
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as to whether age itself is an independent determinant of either intrauterine growth or gestational
duration. Age is closely associated with parity, which must therefore be controlled in attempts to
isolate the independent impact of age. Furthermore, young adolescents (those within 1 or 2 years
of menarche) have not completed growing, are likely to have a lower weight-for-height than
older women, and may consume fewer calories and other nutrients. Because their pregnancies
are often unwanted or unplanned, they are often late in seeking antenatal care. Increased cigarette

smoking, alcohol consumption, and drug use among teenagers may also put them at risk. **

The results of studies in maternal age as independent factor are conflicting. According to broad
meta-analysis maternal age does not appear to be an important independent determinant of
intrauterine growth or gestational duration. Although age and particularly a very young age, may
exert indirect effects by influencing height, weight, nutrition, cigarette smoking, as well as
alcohol and drug abuse, no direct causal effect can be demonstrated. Older women may not be at
increased risk because of their age alone, but age >35 years may augment the impact of other risk

factors.!

However, recent studies have showed that there is significant association between maternal age
and LBW. According to a study conducted in Malawi, maternal age was significantly associated
with LBW.2 Similarly according to Ethiopian DHS 2011, LBW was more common among
children of the youngest mothers, age less than 20 (13 percent) and older mothers and age 35-49
(17 percent).'? In Gondar association of LBW with maternal age was shown. The incidence of
LBW was being higher among young mothers (<20). Teenagers have higher rates of adverse
obstetric outcomes, particularly the delivery of low birthweight or preterm infants.® Similarly a
case control study conducted in Tigray region, Ethiopia found the risk of delivering a baby with
LBW was nearly three folds higher for women aged below 18 years of age compared to women
in age group 18-34 years with (Adjusted OR=3.08, CI 1.07, 11.7). On the other hand a mother

above 34 years of age was not found to be statically significant. *’

In summery based on the available data considering maternal age as an independent factor for

LBW is controversial.
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2.2.2. Socioeconomic status of the mother

Socioeconomic status mainly encompasses factors such as education (usually maternal),
occupation (usually paternal), and family income. When making an association there are
important variables that require control. Women of low socioeconomic status in developed
countries are more likely to be members of racial/ ethnic minorities and may be more likely to
smoke cigarettes, have shorter birth intervals, make less use of antenatal care, and have a higher
incidence of systemic and genital tract infection. In developing countries, such women are likely
to be shorter and thinner and to consume fewer calories and other nutrients during pregnancy.
Thus the absence of an independent effect of socioeconomic status does not rule out its role as an

indirect cause of prematurity or [UGR. ™

A broad meta-analysis study had concluded that socioeconomic status has no independent effect
on intrauterine growth. However, in multivariate analysis of a study conducted in Malawi the
significant factors were education and wealth index. Compared to mothers who had attained at
least secondary level of education, mothers who had no formal education were 29% (Adjusted
odds ratio (AOR) = 1.29 [95% CI 1.07, 1.57]) more likely to bear children who had LBW.
Compared to mothers who were in the 5th wealth quintile (the non-poor), mothers who were in
the 1% and 4™ quintiles were 42% (AOR=1.42 [95%CI 1.19, 1.71]) more likely, and 19%
(AOR=0.81 [95% CI (0.66, 0.99)] less likely, respectively, to bear children who had LBW. & !

Similarly a recent prospective study conducted in Kersa, Ethiopia has found that more LBWs
were observed among women who were uneducated, rural resident, and poorer than their
counterparts. LBW was significantly associated with rural residence and poor wealth status (p,
0.05 for both). *° However, regarding the occupational status of mothers the chance of delivering
low birth weight was not different among not employed for cash and unskilled laborer with the
reference category employed for cash with (Crude OR = 1.3, [95% CI: (0.87, 6.9)] and (adjusted
OR =1.24, [95% CI: (0.63, 4.5)] respectively in a recent case control study conducted in Tigray
region, Ethiopia.*’ Depending on the result of different studies it is difficult to conclude that

socioeconomic status as an independent factor especially after controlling confounders.
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2.2.3. Marital status

Marital status or, more broadly, parental cohabitation, is closely linked to socioeconomic status.
Any effect on intrauterine growth or gestational duration thus might operate in the mother
through a psychological mechanism, e.g., stress, independently of her socioeconomic status.
Demonstration of an independent effect depends, therefore, on controlling for the same variables

as for socioeconomic status, in addition to controlling for racial/ ethnic origin. **

Evidence from broad meta-analysis showed that marital status (or cohabitation) is an
independent determinant of either intrauterine growth or gestational duration was inconclusive.
None of the studies that had a bearing on this factor came from developing countries, however,
and no firm conclusions can be drawn about its role there. However, recent studies have showed
contrary results. A hospital based study in northern Tanzania revealed that unmarried women
were almost twice more likely to give birth to LBW neonates than the married ones (OR=1.65;
(95% Cl1=1.25-2.17)) contributing to about 5% of all low birth weights. In the case control study
conducted in Tigray mothers who were currently not married (never married/divorced/widowed)
had over 2 times chance of delivering LBW baby compared to currently married ones. However,
the difference was not statistically significant on the multiple logistic regressions (adjusted OR =
2.22, Cl: 0.69, 11.5). Similarly, a hospital based study conducted in Gondar reported that marital

status was not significantly associated with LBW in its multivariate analysis. *" **

From the available previous and recent studies most of them haven’t found significant

association between marital status and LBW after controlling the potential confounders.
2.2.4. Parity and birth interval

There is general agreement that pregnancy outcomes are more favorable for multiparae than
primiparae; grand multiparity, however, is often believed to constitute a risk. Several factors may
confound the association between parity and intrauterine growth or gestational duration. In
particular, primiparae tend to be younger than multiparae. Grand multiparity may also be
associated with racial/ethnic origin, socioeconomic status, cigarette smoking, alcohol
consumption, and genital infection. In addition, as mothers of high parity are likely to have had
shorter intervals since their previous pregnancy, birth (or pregnancy) interval should also be

controlled.
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A national representative study conducted in Malawi has revealed that mothers who had ever
given birth to 1 child were 80% (AOR=1.80 [95%CI 1.54, 2.10]) more likely to bear children
who had LBW compared to mothers who had ever given birth to 5 or more children. Meanwhile,
mothers who had 3-4 children were 24% (AOR=0.76 [95%CI 0.64, 0.90]) less likely to bear
children who had LBW compared to those who had ever given birth to 5 or more children.?
Similarly, in a hospital based study in Gondar, Ethiopia, compared to parity of 1-4 and 5-6;
primipara and parity of 7* had more LBW babies.® In summery even after controlling the
potential confounders many studies has found significant association between parity and LBW.

A short interval since the previous birth might lead to poor pregnancy outcome. Nutritional
depletion would be the most obvious biological mechanism for such an effect, but inadequate
physiological (e.g., hormonal) recovery could arise for other reasons. In any case, identification
of an independent effect of birth interval on intrauterine growth or gestational duration requires
adequate control for numerous other factors. Short intervals are more likely among grand
multiparae, certain racial or ethnic groups, and the poor; thus parity, racial/ethnic origin, and
either socioeconomic status or its important correlates (especially height, cigarette smoking, and
alcohol consumption) also require adequate control. Accordingly, broad meta-analysis had
revealed that it seems unlikely that short pregnancy intervals are an important cause of IUGR, in

both developed and developing countries. **

However, a recent community based study in rural Karnataka, India had reported that birth
interval, 2 years [OR 2.4], emerged as significant risk factors on multivariate analysis.
Similarly, recent study in Tigray region had reported the mean inter-pregnancy interval <18
months was a significantly related with the chance of having low birth weight babies by two fold
higher than that of inter pregnancy birth interval >18 months with (Crude OR=2.11, CI:1.9,

6.34).” Consequently, findings from previous studies are controversial.
2.2.5. Antenatal care attendance

Antenatal care could have a beneficial impact on intrauterine growth or gestational duration,
either by diagnosis and timely treatment of pregnancy complications (such as toxemia,
gestational hypertension or diabetes, antepartum hemorrhage, or cervical incompetence) or by
eliminating or reducing modifiable risk factors. The results of the assessment indicate that those
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risk factors that seem most amenable to such an impact include caloric intake, cigarette smoking,
alcohol consumption, and malaria prophylaxis or treatment. The stage in pregnancy at which a
woman is first seen for antenatal care, the numbers of visit and the quality of the care might be of
great importance, because the effects of many pregnancy complications and risk factors could
then be substantially mitigated, if attended to early in gestation, adequate number of visits and

quality care are fulfilled. ™

Even though most of the studies found significant association between ANC and LBW there are
studies which found the reverse. Accordingly in the analysis of adequacy and quality of prenatal
care of a study conducted in Brazil showed that a significant difference between groups (p <
0.001) was observed regarding only to the number of adequate prenatal care visits by gestational
age, with a higher frequency of inadequate care related to LBW (31.3%) in relation to the control
group (19.3%). However, in multivariable analysis by logistic regression for evaluation of
prenatal care quality was applied and no associations with low birth weight were found
considering the adjusted and non adjusted models. No influence of prenatal care quality on the

association with other factors and LBW was observed. °

On the other hand a study conducted in Tigray showed that the chance of delivering LBW babies
among mothers with no ANC follow up was about over seven and half times that of mothers who
attended ANC at least once, and this difference was statistically significant (adjusted OR=7.64,
Cl: 2.97, 7.7). Further analysis among mothers who had ANC attendance yielded the number of
ANC visits to be an independent factor associated with birth weight. Mothers who had an ANC
visit of less than four during pregnancy had increased odds of having a LBW baby by three folds
than mothers with four or more ANC visits (adjusted OR=2.88, CI: 1.14, 7.37). Unlike number
of ANC attendance, pregnancy trimester at first ANC visit was not found to be associated with
low birth weight delivery. *’ Similarly a cohort study conducted in Haromaya, Ethiopia has
showed more LBW babies were observed among women who never followed antenatal care than
those who attended one or more times. '° Depending on the result of different studies (local and
international) it is difficult to conclude that antenatal care attendance as an independent factor

especially after controlling confounders.
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2.2.6. Nutritional factors

Maternal nutritional status both before and during pregnancy is a well-recognized determinant of
birth outcomes. Only two indicators, namely maternal pre pregnancy body mass index and
weight gain during pregnancy have shown consistent positive associations with infant birth
weight. Reports from developed and developing countries show that maternal anthropometric

measurements are associated with birth outcome. ’

Maternal weight prior to conception reflects nutritional stores potentially available to the
growing fetus. A study conducted in India had revealed pregnant women who weighed less than
60 kg gave birth to neonates with the mean birth weight of 2.7 kg, while subjects who weighed
more than 75 kg gave birth to heavier neonates (3.6 kg). Similarly, pre pregnancy maternal
weight of <45 Kg was important determinant of low birth weight with OR: 4.41, C195% 2.30-
8.40." Weight gain during pregnancy would be expected to affect intrauterine growth. Studies
from several developing countries report an average weight gain during pregnancy of 6 kg,
compared with 11 kg in developed countries.”* A case-control study which was conducted in
Botucatu city, Brazil showed that inadequate weight gain being less than 5 kg (OR: 2.63,95% ClI
1.35-5.00, p=0.004) was associated with LBW.? Meanwhile, women with normal weight gain
gave birth to babies with the mean birth weight of 3.3 kg, while pregnant women with low
gestational weight gain gave birth to babies with the mean birth weight of 2.5 kg.” Similarly a
cohort study conducted in Kersa-Haromaya, Ethiopia has revealed that LBW was significantly
associated to MUAC less than 23 cm (OR 1.6, 95% CI 1.19, 2.19). 1°

2.2.7. Maternal anemia

Maternal anemia is a common problem in pregnancy, particularly in developing countries.
According to the study conducted in Pakistan the relationship between maternal anemia and
perinatal outcome in a cohort of 629 pregnant women from October 2001 to 2002. Of these, 313
were anemic (hemoglobin < 11 g/L). Perinatal outcomes included preterm delivery, low birth
weight, intrauterine growth retardation, perinatal death, low APGAR scores and intrauterine fetal
death. The risk of preterm delivery and low birth weight among the anemic women was 4 and

1.9 times more respectively than the non-anemic women. The neonates of anemic women also
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had 1.8 times increased risk of having low APGAR scores at 1 minute and there was a 3.7

greater risk of intrauterine fetal death among the anemic women than the non-anemic women. %
2.2.8. Maternal Height

A mother's height during pregnancy is determined by three factors: her genetic potential for
growth; her state of skeletal maturity; and the effect of environmental influences during the
period of skeletal immaturity. These factors differ in their modifiability. Genetic potential is
presumably fixed, but delayed child-bearing among young adolescents and, over the long term,

general improvements in nutrition might be achieved by interventions. ™

Diminished maternal height may well be one of the causes of the increased rate of LBW in many
developing countries, whether caused by a true difference in genetic potential or prior stunting
during the mother's childhood. However, because tall women are heavier and consume more
calories than short women, and because pre-pregnancy weight and gestational nutrition may
independently affect birth weight, these are potential confounders and should be controlled in
assessing the independent effect of height. Another potentially important confounder is age,
since adolescents who have not completed their growth will be shorter, on average, than more
physiologically mature women, and because adolescence may also be independently related to
birth weight or gestational age. Finally, socioeconomic status is another important confounding
variable that should be controlled, because women of lower socioeconomic status tend to be
shorter than those of higher status and may be prone to impaired fetal growth or earlier delivery

independent of their shorter stature.*!

According to a community based study in rural India among the studied risk factors, maternal
height <140cm were significantly associated with birth weight on univariate logistic regression
analysis with crude OR 6.8, (95% Cl 3.5-13.3), p 0.001.° Similarly a study conducted in
Azerbaijan clearly showed that taller pregnant women (more than 155 cm) gave birth to
significantly heavier and normal babies (mean birth weight 3.6 kg) when compared to shorter

women (mean birth weight 2.6 kg).”

As discussed above the maternal height taken as a reference in different studies which were
found to be significantly associated with LBW highly varies. These variable findings make

difficult to conclude that a certain fixed height level is independently related with LBW. There
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are few studies which conclude that short mothers are expected to deliver lighter babies than
their counter parts. However, many of the studies have concluded maternal stature is

independently associated with LBW.

2.2.9. Domestic violence and depression

Low-income women with mental health problems and a history of domestic abuse were 12 times
as likely to give birth to a LBW child, a new U-M and University of Pittsburgh study shows.
While the strongest impact on the child involved both factors, either factor increases the risk
significantly. In this study of Michigan mothers, those who were physically abused had a 10-fold
risk of having low birth weight infants, and the risk was eight-fold if they had mental health
conditions, such as post-traumatic stress disorder or depression. Violence against women occurs
in every socioeconomic level. This study's analysis combined with other research suggests that
violence occurring around the time of pregnancy is a significant predictor of adverse infant
outcomes for women who already are at risk due to the problem of poverty, including food

insufficiency; the researchers say. *°

Findings about risk for low birth weight in relation to intimate partner violence (IPV) have been
mixed, but a recent systematic review revealed an association between IPV with low birth
weight. A meta analysis reviewing concluded the association between abuse during pregnancy
and low birth weight that, overall, women reporting physical, emotional, or sexual violence had
1.4 times greater odds of giving birth to a low birth weight infant than non abused women. *" An
association between physical abuse and adverse pregnancy outcome has been found in some
controlled studies, but not in others. Apart from causing direct physical injury, abuse may affect
the pregnancy indirectly by leading to anxiety, increased stress and increased smoking and

alcohol use in pregnancy. *°

It is well known that battered women and women who were sexually abused in childhood suffer
more often from anxiety, and some studies indicate that psychological distress is associated with

poor pregnancy outcome. 8
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CONCEPTUAL FRAMEWORK

Distal determinant variables:

= Maternal age < Educational level

= Marital status <= Maternal occupation
= Average family monthly income

= Injury history of any source

= Antenatal depression

= Antenatal domestic violence

Intermediate determinant variables:

= ANC visit (Gestation at 1% visit, frequency of visits)
= Number of iron tablets
= Fertility desire

= Gravidity
= Parity
= Hemoglobin level Proximal determinant variables:

= History of anemia
= History of LBW

= Birth interval

= Co-morbidities

* Pre-pregnancy weight

= 3 trimester weight

= Gestational weight gain
= Maternal MUAC

= History of abortion )
= Maternal height

= Antenatal exposure to toxic
substances

\ 4

A 4

FIGURE 1: Conceptual Frame-work on maternal risk factors associated with low birth
weight at full term. (Developed by the authors after reviewing various literatures.)
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3. Objectives and Hypothesis
3.1.  General objective

= The aim of this study was to determine the maternal risk factors associated with low birth
weight among term neonates in selected public health facilities of Addis Ababa city
government from April 2013 to July 2013.

3.2.  Specific objectives

= To identify the socio-demographic factors associated with term low birth weight.

= To determine the current and past obstetric related factors associated with term low birth
weight.

= To identify the association of maternal anthropometry with term low birth weight

= To assess the maternal co-morbidities associated with term low birth weight.

3.3. Hypothesis of the study

The overall null hypothesis of this research was “there is/are no maternal risk factor/s associated
with term low birth weight”; while the overall alternate hypothesis was “there is/are maternal
risk factor/s associated with term low birth weight”. These predictions were then tested by
gathering and analyzing the required data and the hypotheses was either supported or refuted on

the basis of the finding.

Specifically, the null hypotheses of this research were “the socio-demographic factors, birth
interval, pre-pregnancy weight, gestational weight gain, height of the mother, antenatal care
attendance, pregnancy intention, domestic violence, and depression is/are not a risk factor/s for
term low birth weight”; while the alternate hypotheses were “the socio-demographic factors,
birth interval, height of the mother, pre-pregnancy weight, gestational weight gain, antenatal care
attendance, pregnancy intention, domestic violence, and depression is/are risk factor/s for term
low birth weight”.
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4. Methods and materials

4.1. Study area and period
The study was conducted in Addis Ababa city, Ethiopia. Addis Ababa is capital city of Ethiopia.

In the town there are ten administrative sub-cities. According to central statistics agency (CSA)
2007 Addis Ababa has a population of 2,738,248 and of these 1,304,518 (47.6%) were Males
1,433,730 (52.4%) are Females. Addis Ababa has an annual population growth rate of 2.1%."

According to the Addis Ababa city health bureau report Addis Ababa has 10 governmental and
34 private maternity and child hospitals and 37 government health centers. However, only 8
governmental and 19 private maternity and child hospitals were functional in giving delivery
service. Similarly, majority of the government health centers (31) were giving delivery

service.'® The study was conducted from April 2013 to July 2013.

4.2. Study Designs
A facility based unmatched case-control study design was used.

4.3. Population
4.3.1. Inclusion criteria

= Singleton live births

= Term delivery (37-42 weeks of gestation)
4.3.2. Exclusion criteria

= Any form of visible sever birth defect

= Mothers who couldn’t provide verbal consent for participation in the study
4.3.3. Source population
The source population was all women of any age visiting the health facilities for a delivery
service during the study period.
4.3.4. Study population.
The cases were mothers who gave birth to a term LBW (<2500grams) neonate at the randomly
selected health centers and hospitals of Addis Ababa that fulfilled the inclusion criteria. The
controls were consecutive two mothers who gave birth to a term normal birth weight
(>=2500grams) neonate at the randomly selected health centers and hospitals during the same

period and place as the cases.
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4.4. Sample size and sampling technique

4.4.1. Sample size

Maternal age of <18, maternal height, gestational age and maternal weight during pregnancy
were considered in order to calculate the required sample size. To calculate sample size all the
above exposure variables were considered and maternal weight during pregnancy was chosen as
an independent variable since it gave maximum sample size as compared to other exposure

variables.

The sample size was determined using a formula for two population proportions and calculated
by OpenEpi version 2.3 statistical software package by considering that the percent of controls
exposed (>60 Kg) among the controls of 18% (main exposure variable) which is estimated from
other study, 95% CI, 80% power of the study and control to case ratio of 1:2 with 2.06 odds

ratio. 3

BA—B |

7
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Accordingly, after adding 10% for non response rate 147 cases and 294 controls (a total sample
size of 441) were planned to be involved in all study areas. However, in the actual data collection
only 94.6% of the planned total sample size had participated in the actual study. Consequently,
139 cases and 278 controls were involved.

TABLE 1: Sample size calculation scenario

Factors considered for | Assumption of proportion of Power | OR | No of | No of
calculating sample size mothers with LBW cases | contr
Percent of Percent of cases | Confi ols
controls exposed | with exposure dence
(%) (%) level
Maternal age <18 11.0 25.98 95% 80% | 284 | 85 169
Gestational age <37 23.08 53.34 95% 80% | 3.81 34 67
weeks
Maternal Height <150 cm 10.0 22.55 95% 80% | 2.62 | 109 217
Maternal Weight at 18.0 31.14 95% 80% | 2.06 | 134 267
pregnancy <60 Kg
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4.4.2. Sampling procedure:

From the functional (which had been given delivery service) 8 public hospitals and 31 health
centers in Addis Ababa; 4 public hospitals and 4 health centers were selected by sample random
sampling. From the 2011/12 (2004 E.C) annual report of randomly selected health institutions,
74.5% and 26.5% LBW neonate deliveries were attended in hospitals and health centers
respectively. Accordingly, the sample size was proportionally allocated for hospitals and health
centers based on the number of LBW neonates delivered in each health institution. Regarding
hospitals the same trend was used while for health center the same numbers of samples were
allocated for each health center as there was no much difference in the number of LBW neonates
among the institutions. All cases and subsequent two eligible controls in the study sites were
included in the study. Non respondents for controls were replaced by the subsequent controls
delivered to make the case to control ratio even.

TABLE 2: Sampling procedure of hospitals

Institution Number of Proportion Sample Number | Number of
LBWin201112 | = of | BW allocated | of cases controls
Gandhi Hospital 885 38.5% 129 43 86
Black lion Hospital 424 18.5% 60 20 40
St. Paul Hospital 544 24% 78 26 52
Yekatit 12 Hospital 430 19% 63 21 42
Total 2,283 100% 330 110 220
Sampling technique
Public
instituions
1 { 1
Total Total Health
Hospitals: 8 center: 31
] ]
Selected Selected Health
Hospitals: 4 center: 4
] ]
330 mothers 111 mothers
Gandhi Yekatit 12 Nifas silik Kirkos H.C
Hosp.: 129 Hosp.: 63 H.C: 27 130
Black lion St. Paul Selam H.C: | | IKolfie H.C:
Hosp.: 60 Hosp.: 78 27 27

FIGURE 2: Schematic presentation of Sampling technique and procedure
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4.5. Measurement and variables
4.5.1. Study Variables

Dependent variables
= Full term birth weight
Independent variables

= Socio-demographic factors
v’ Socio-economic status (Education, income, & occupation)
v Maternal age
v Marital status
= Maternal obstetric history
v Parity
v’ Birth intervals
v" History of abortion
v Pregnancy intention
= Maternal morbidity during pregnancy
v Pregnancy induced hypertension
v Hyperemesis gravidarum
v Chronic diseases
= Nutritional factors
v" Maternal MUAC
v" Maternal height
v' Pre-pregnancy weight
v Gestational weight gain
v" Anemia
= Toxic exposures during pregnancy
v Alcohol consumption
v' Cigarette smoking
v Khat chewing
ANC visit (gestation at first visit & frequency of visits)
Antenatal maternal Depression
= |Intimate partner violence during pregnancy
4.5.2. Data collection instrument

Data were collected through a face to face maternal interview using structured questionnaire,
medical records review of the mother & her newborn. Birthweight of each child was measured in
grams using pretested and pre-calibrated weight scale within one hour of delivery. Maternal
MUAC and height were also measured with tape measure. 1° Gestational age was calculated from

ultrasound-reading record, if available, or from last menstrual period (LMP) of the mother;
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interviews were made using structured questionnaire, prepared in English and translated in to
Ambharic after mother’s condition was stabilized; which is her vital signs were checked before
the interview. Weight gain during pregnancy was calculated by subtracting weight of the mother
at 12 gestational weeks or before from weight of the mother at term, considering negligible
weight gain up to 12 weeks of gestation. * Mothers® depression status was measured with a
tested scale called “Center for Epidemiologic Studies-Depression Scale”. Information related to
domestic violence was also collected from respondents without any degree of depression based
on the WHO multi-country study domestic violence against woman.

4.5.3. Data collection procedure

The principal investigator had trained data collectors and supervisors for two consecutive days
on how to fill the questionnaire. Study guides, role-plays (demonstration) were used on how to
measure weight of the baby, MUAC & height of the mother and on how to take informed
consent, how to approach participants. Ethical procedures and general information on LBW and

objective of the study were also explained.

We had communicated with the head of the labor ward to facilitate data collection and assist in
the process of patient identification that fulfills the inclusion criteria by requesting the health care

providers (physicians, nurses or any case manager) working in the labor ward.

Eight midwife nurses/data clerks, one data clerk for each health institution, had extracted the
required data from the mother through an interview, from medical record charts and actual
measurements. The principal investigators and two health officers had supervised the data
collection process to check for the daily activities, consistency and completeness of the

questionnaire and gave appropriate support during the data collection process.

4.6. Data quality management

To assure the quality of data, data collectors and supervisors were trained and regular
supervisions and follow-ups were made by supervisors and the principal investigator. In addition,
regular check-up for completeness and consistency of the data was made on every other day
basis. The questionnaire was translated in to Amharic and back translated in to English by

translators who are blind to the original questionnaire.
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Weight of the neonates was measured within one hour after delivery naked or in minimal
clothing using standard, regularly calibrated scales with a measurement accuracy of at least
10gm. '

MUAC and height of the mothers were measured twice by an inelastic tape meter to the nearest
millimeter and the average of the two measurements was taken with 0.5cm and 1cm largest

acceptable difference between repeated measurements for MUAC and height respectively.*’

4.6.1. Pretest

The questionnaire was pre-tested on 5% of total sample size i.e. on 22 newborns for about five
days using Amharic questionnaire in mothers who deliver in health institution other than the
randomly selected health facilities which have similar characteristics with the study subjects.
Consequently, data collection instruments were refined based on the feedbacks obtained from the

pretest.

4.7. Data processing and analysis
Data were entered and analyzed using Epi Info version 7.0 statistical software and SPSS version

17.0 statistical packages respectively. Consequently, data were checked for inconsistencies,
missing values and outliers then analysis was performed using SPSS. The data were summarized
and descriptive statistics were computed for all variables according to their type. Frequency,
mean and standard deviation were obtained for continuous variables while the categorical
variables were assessed by computing frequencies and percentages. Significance was determined

using crude and adjusted odds ratios with 95% confidence intervals.

To assess the association between the different predictor variables with the dependant variable,
first bivariate relationships between each independent and outcome variable was analyzed using
a binary logistic regression model. Those independent variables found to be significant with p-
value less than 0.05 at the bivariate level were further analyzed using three separate regression
models. Variables were categorized into three as proximal determinants, intermediate
determinants and distal determinants based on their causal effect to the outcome variable. At the
end, those variables found to be significant (p <0.05) in the three separate model were further

analyzed in the final model.
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4.8.

4.9.

Operational definition
Gestational weight gain: The weight gain as a result of pregnancy which is calculated by

subtracting the weight prior pregnancy or in the first trimester of pregnancy from the last
weight measured at the 3™ trimester.

Weight prior pregnancy: It is the weight of the mother in Kg before the recent
pregnancy or prior 12 weeks of gestation of the current pregnancy.

Visible sever birth defect: A birth defect which is visible with a naked eye of the
examiner and believed to have a significant direct effect on the weight measurement of
the newborn (either to increase or decrease) such as, anencephaly, hydrocephalus and
amputated limb/s etc...

Educational status: refers to the level of education attended by the respondent during
the time of survey.

Marital status: it was recoded as married or in union for respondents who were living
together and not married or not in union for respondents who were single, divorced or
widowed during the time of survey.

The Center for Epidemiologic Studies Depression Scale

1. If the score is 22 or higher, the patient may be suffering from a major depression.

2. If the score is 15 to 21, the patient may be suffering from mild to moderate
depression.

3. If the score is below 15, this test does not indicate that the patient is depressed.

Standard definition
Preterm: It is when an infant is born before 37 completed weeks of gestational age.

Term: It is when an infant is born in between 37-42 completed weeks of gestational age
Low birth weight: It is a weight of a new born baby measured within one hour of
delivery and is less 2500 grams.

Gestational age: Gestational age of the fetus is the elapsed time since conception and is
measured from the first day of the last menstrual period or using ultra sound.

Parity: The number of full term children previously borne by a woman, excluding
miscarriages or abortions in early pregnancy, but including still births.

Gravidity: The number of pregnancies (completed or incomplete) experience by a

woman.
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4.10. Ethical consideration

Ethical clearances were obtained from the research and ethics committee (REC) of school of
Public Health, Addis Ababa regional health bureau and federal hospitals. Official and support
letters were also produced from federal minster of health and Addis Ababa Regional Health

bureau to respective hospitals and health centers.

The research objective was explained to potential participants by the data collectors; and then when
the potential participant showed interest, informed consent was obtained. For these purposes
information sheet and consent form was attached to each questionnaire and explained for each
study participant that participation is voluntary and confidential. The right of the respondent to
withdraw from the interview or not to participate was respected. Participants were clearly told
about not participating in the study will not have any effect in the different services they would
receive. ldentification of informants was possible only through specific identification numbers.

Study participants with depression of any degree were excluded from evaluation for intimate
partner violence believing that it might exacerbate the situation/depression. Meanwhile, they
were sent to a psychiatric clinic for further evaluation and treatment. Furthermore, women who

faced IPV were counseled & informed that services (medical & legal) are available if needed.

4.11. Dissemination of results
The results of the study will primarily be submitted and presented to the school of public health,

as a partial fulfillment of MPH/RH. Similarly, the results will be shared to federal minster of
health, regional health bureau, each study sites and other responsible bodies. The result will also
be presented in different seminars, meeting, conferences and workshops. Moreover, efforts will
be made to publish the findings of the study in scientific journals.
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5. Results
5.1 Socio-demographic characteristics of respondents

A total of 417 mothers (139 cases and 278 controls) who gave birth to a live baby in randomly
selected public health institution were included in the study yielding 94.6% response rate. The
mean age of all respondents was 26.55 (S.D +5.08) while it was 25.72 (S.D £5.84) and 26.97
(S.D £4.61) for cases and controls respectively. Majority of respondents (233, 55.9%) were in
the age group of 25-34 years followed by the age group 24 years and below (152, 36.5%).
However, majority (66, 47.5%) of the cases were in the age group of 24 years and below.
Regarding educational level of the all mothers, the majority 163 (39.1%) had high school &
above, followed by 156 (37.4%) primary school. The remaining 99 (23.7%) were uneducated.
From the 99 uneducated respondents 60 (21.6%) of them were from the control group while 39
(28.1%) were from the case. (Table 3)

Majority (282, 67.6%) of the overall respondents were an Orthodox Christianity followers
followed by Islam followers (84, 20.1%). Similarly majority of the cases (105, 75.5%) and
controls (177, 63.7%) were Orthodox Christian followers followed by Islam followers
constituting 12.9% (18) and 23.7% (66) of the cases and controls respectively. Regarding marital
status, 369 (88.5%) were married or in union (Cases, 115 (82%) & controls 254 (91.4%)) and 48
(11.5%) were not in union (cases, 24 (17.3%) & controls, 24(8.6%)). (Table 3)

With respect to respondents (mothers) occupation majority of the cases 61 (43.9%) and nearly
half of the controls 136 (48.9%) were house wives followed by employees (Private or
governmental) constituting 43 (30.9%) cases and 91 (32.7%) controls. From the 369 married/in
union women 74 (64.3%) of the cases and 171 (67.3%) of the controls husband were employees
(government or private) while 15 (13%) of the cases and 56 (22%) of the controls were
merchants. The remaining 14.4% were categorized as others which include daily laborer, farmer,

unemployed and student. (Table 3)

The mean average monthly income for the cases and controls was 1710.83 ETB (S.D +1176.02)
and 2488.02 ETB (S.D £1478.99) respectively. Out of 349 (83.7%) respondents who replied to
their average monthly income, 67 (55.8%) of the cases and 78 (34.1%) of the controls had an
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average monthly family income of <1500 ETB while 21 (17.5%) of the cases and 90 (39.3%) of
the controls had an average monthly family income of >2501 ETB. (Table 3)

TABLE 3: Socio-demographic characteristics of the respondents by birth weight,
Addis Ababa, Ethiopia, 2013 (n=417)

Maternal characteristics Birth weight Total (n=417)
<2500gm. (n=139) >2500gm. (n=278)
No % No % No %
Age of the mother
<=24 Years 66 47.5 86 30.9 152 36.4
25-34 Years 58 41.7 175 63.0 233 55.9
>35 Years 15 10.8 17 6.1 32 7.7
Educational status of mother
Uneducated 38 27.3 60 21.6 98 23.5
Primary school 52 37.4 104 37.4 156 37.4
High school & above 49 35.3 114 41.0 163 39.1
Religion of mother
Orthodox Christian 105 75.5 177 63.7 282 67.7
Islam 18 12.9 66 23.7 84 20.1
Protestant 15 10.8 28 10.1 43 10.3
Catholic 1 0.7 7 2.5 8 1.9
Marital status
Married/In union 115 82.7 254 914 369 88.5
Currently not in union 24 17.3 24 8.6 48 115
Mothers’ occupation
House wife 61 43.9 136 48.9 197 47.2
Employee (Private & Gov’t) 43 30.9 91 32.8 134 32.2
Merchant 6 4.3 14 5.0 20 4.8
Unemployed + student 13 9.4 25 9.0 38 9.1
Others (Daily laborer & farmer) 16 115 12 4.3 28 6.7
Husband occupation”
Employee (Private & Gov’t) 74 64.3 171 67.3 245 66.4
Merchant 15 13 56 22.0 71 19.2
Others (Daily laborer & farmer) 26 22.6 27 10.6 53 14.4
Average monthly income™
<1500 Birr 67 55.8 78 34.0 145 41.6
1501-2500 Birr 32 26.7 61 26.7 93 26.6
>2501Birr 21 17.5 90 39.3 111 31.8

N.B: * Husband occupation n=369; ** Average monthly income n=349
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5.2. Past obstetric characteristics of the respondents

Past obstetric history is considered to be related with birth outcome. Some of the past obstetric
factors were assessed in this study. The mean gravidity of all respondents was 2.09 (S.D £1.32),
1.94 (S.D +1.31) for the cases and 2.17 (S.D £1.32) for the controls. Gravidity (occurrences of
all pregnancy) was categorized into three. The index children were their first pregnancy for
majority of the cases, 72 (51.8%) and the controls, 110 (39.6%). The mean parity of the cases
1.58 (S.D £0.96) was slightly lower than the mean parity 1.84 (S.D +1.14) of the controls.
Majority of the cases, 89 (64%) and controls, 142 (51.1%) had gave birth to their first baby
(index child). (Table 4)

Regarding the history of delivering to low birth weight neonate, out of the total 164 respondents,
19 (44.2%) of the cases and 13 (10.7%) of the controls had believed that they had delivered a
low birth weight neonate previously. History of abortion was also assessed for the respondents
who had experienced more than one pregnancy. The mean frequency of abortion in the cases,
1.33 (S.D %0.64) and controls, 1.35 (S.D +0.62) was almost similar. Out of the total 235
respondents, almost half (33 (49.3%)) of the cases and 66 (39.3%) of the controls had history of
abortion in their life time. Out of the 99 respondents who had experienced abortion, majority of
the cases, 25 (75.8%) and the controls, 47 (71.2%) had only one incident of abortion. Birth
interval was also assessed in months for respondents who had two or more live births. The mean
birth interval duration of the cases, 30.5 (S.D +21.75) was lower than that of the controls which
was 37.18 (S.D £25.5). From the total 180 candidate respondents, more than half (24, 52%) of
the cases and nearly quarter (35, 26.1%) of the controls had an interval of less than 24 months.
(Table 4)
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TABLE 4: Past obstetrics characteristics of the respondents by birth weight, Addis
Ababa, Ethiopia, 2013.

Maternal characteristics Birth weight Total (n=417)
<2500gm. (n=139) >2500gm. (n=278)
No % No % No %
Gravidity (n=417)
Gravida 1 72 51.8 110 39.6 182 43.6
Gravida 2-4 61 43.9 156 56.1 217 52.1
Gravida >5 6 4.3 12 4.3 18 4.3
Parity (n=417)
Para 1 89 64.0 142 51.1 231 55.4
Para 2-4 48 34.5 127 45.7 175 42.0
Para >5 2 1.4 9 3.2 11 2.6
History of low birth weight
(n=164)
YES 19 44.2 13 10.7 32 19.5
NO 24 55.8 108 89.3 132 80.5
History abortion (n=235)
YES 33 49.3 66 39.3 99 421
NO 34 50.7 102 60.7 136 57.9
Number of abortion (n=103)
1 25 75.8 47 71.2 72 72.7
>2 8 24.2 19 28.8 27 27.3
Birth interval (n=180)
<24 months 24 52.2 35 26.1 59 32.8
>24 months 22 47.8 99 73.9 121 67.2

5.3. Characteristics of the new born (index child)

In this study 417 term newborns were included. The overall sex distribution of the newborns was
dominated by males, 231 (55.4%). Among the 139 cases the male to female ratio was 1:1.04
while among the 278 controls the male to female ratio was 1:1.36. The mean birth weight was
2199.5gm (S.D+252.79) for the low birth weighed neonates and 3229.98 (S.D+449.73) for the
normal birth weighed neonates. Cognizant to this, the overall birth weight was within the range
of 1200gm to 4600gm. The mean gestational age at delivery was 38.52 (S.D %1.31) for low birth
weight neonates and 39.1 (S.D +1.35) for normal birth weight neonates. Majority of the cases,
110 (79.1%) and the controls, 193 (69.4%) were delivered in less than 40 weeks of gestation (37-
39.99 weeks). The proportion of cases (29 (20.9%)) delivered in gestation of 40 weeks and

above, was lower compare to the controls (85 (30.6%)). With respect to mode of delivery, data
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was retrieved from medical charts. As a result, more than three-fourth (n=109, 78.4%) of the

cases and nearly two-third (n=180, 64.7) of the controls had delivered vaginally. (Table 5)

TABLE 5: Characteristics of the newborns by birth weight, Addis Ababa, Ethiopia,

2013.
Newborn characteristics Birth weight Total (n=417)
<2500gm. (n=139) >2500gm. (n=278)
No % No % No %
Sex of the newborns

Male 71 51.1 160 57.6 231 55.4
Female 68 48.9 118 42.4 186 44.6

Gestational age at delivery
37-39 weeks 110 79.1 193 69.4 303 72.7
>40 weeks 29 20.9 85 30.6 114 27.3

Mode of delivery

Vaginal delivery 109 78.4 180 64.7 289 69.3
Instrumental delivery 10 7.2 42 15.1 52 125
Caesarian section 20 14.4 56 20.1 76 18.2

5.4. Current pregnancy characteristics of respondents

Current pregnancy history is considered among the various factors which could positively or
negatively affect weight at birth. Consequently, some of the factors were assessed in this study.
Antenatal care was one of the factors explored. 381 (91.4%) of the respondents had received
antenatal care (ANC) from skilled provider. The proportion of respondents who had received
antenatal care was higher for controls (95%) compared to cases (84.2%). The mean duration at
first ANC visit in months was 4.03 (S.D +1.54) for cases and 3.9 (S.D £1.43) for controls. Out of
the 381 who had received ANC, majority of the cases, 75 (64.1%) and controls, 153 (58.0%)
made their first visit to health facility for ANC service in their 2" trimester and beyond (>3
gestational months). Beside duration at first visit the issue of frequency of visits also matters.
The mean frequency of visits was 4.08 (S.D £1.41) for cases and 4.53 (S.D +1.43) for controls.
The proportion of respondents who had less than 4 visits was higher for cases (33.3%) compared

to the controls (20.1%). Regarding the intention to get pregnant for the index pregnancy, from
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the total 417 respondents, one-half (n=70, 50.4%) of the cases and one-fourth (n=73, 26.3%) of
the controls revealed that the index pregnancy was conceived unintentionally (either mistimed or
unwanted). (Table 6)

TABLE 6: Characteristics of ANC follow-up among respondents during the index
pregnancy by birth weight, Addis Ababa, Ethiopia, 2013.

Maternal characteristics Birth weight Total (n=417)
<2500gm. (n=139) >2500gm. (n=278)
No % No % No %
ANC attended (n=417)
YES 117 84.2 264 95.0 381 914
NO 22 15.8 14 5.0 36 8.6
Gestation at first visit (n=381)
<3 months 42 35.9 111 42.0 153 40.2
>3 months 75 64.1 153 58.0 228 59.8
Frequency of ANC visits (n=381)
<4 visits 39 33.3 53 20.1 92 24.1
>4 Visits 78 66.7 211 79.9 289 75.9
Pregnancy intended (n=417)
YES 69 49.6 205 73.7 274 65.7
NO 70 50.4 73 26.3 143 34.3

5.4.1. Components of ANC

Measuring the components of antenatal care is essential for assessing the quality of ANC
services. As a result some components ANC were assessed in the study. Among 379 respondents
who had attended ANC, 96 (82.8%) of the cases and 223 (84.8%) of the controls took iron
tablets during the index pregnancy. Respondents were categorized into three depending on the
number of days they took iron. Accordingly, from the total 381 respondents, majority of the
cases, 63 (53.8%) and controls, 169 (64.0%) took iron for more than 30 days. Use of drugs to
control intestinal parasites during pregnancy was not common among the two groups; 8 (7.1%)
of the cases and 10 (3.8%) of the controls took intestinal parasite drugs during the index
pregnancy. Moreover, blood pressure measurement, weight measurement, blood and urine
sample were also assessed among the various ANC components. In both cases and controls,

more than 97% of the respondents had received each of the specified services. (Table 7)
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TABLE 7: Characteristics of ANC components among respondents by birth weight,
Addis Ababa, Ethiopia, 2013

Birth weight
Components of ANC service  <2500gm. (n=117) >2500gm. (n=264) Total (n=381)
No % No % No %
BP measured (n=381)
YES 117 100 263 99.6 380 99.7
NO 0 0.0 1 0.4 1 0.3
Weight measured (n=381)
YES 114 97.4 260 98.5 374 98.2
NO 3 2.6 4 1.5 7 1.8
Blood sample taken (n=381)
YES 117 100 262 99.2 380 99.5
NO 0 0.0 2 0.8 2 0.5
Urine sample taken (n=381)
YES 117 100 263 99.6 380 99.7
NO 0 0.0 1 0.4 1 0.3
Iron tablet prescribed/offered (n=381)
YES 96 82.8 223 84.8 319 84.2
NO 21 17.2 41 15.2 62 15.8
Total ng of days took (n=381)
No iron tabs 33 28.2 43 16.3 76 20.0
<30 Days 21 17.9 52 19.7 73 19.2
>30 Days 63 53.8 169 64.0 232 60.8
Intestinal drugs prescribed/offered (n=373)
YES 8 7.1 10 3.8 18 4.8
NO 105 92.9 250 96.2 355 95.2

As part of the assessment for ANC components, information about if they were informed of
signs of pregnancy related complications by care providers were also gathered. Consequently,
from the total 374 respondents, eight in every ten (85.2%) cases and nine in every ten (91.9%)
controls who received ANC reported that they were informed of signs of pregnancy
complications during their ANC visit. Among respondents who were informed of signs of
pregnancy complications (n=336) at ANC visits for the index pregnancy, nine in every ten
(89.9%) of the cases and 93.3% of the controls were informed of vaginal bleeding. Similarly,
almost nine in every ten (88.8%) of the cases and 86.6% of the controls were informed of vaginal
gush or fluid. More than half (63.3%) of the cases and two-third (68.9%) of the controls were
informed of sever head ache as a sign of pregnancy complication. *One-half (51.0%) of the cases
and more than one-half (57.6%) of the controls, and 58.2% of the cases and 67.6% of the
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controls were informed of blurred vision and abdominal pain as signs of pregnancy
complications respectively. Fever was the least reported component among both groups (cases-
40.8% & controls-43.7%) as possible signs of pregnancy complications followed by others
(edema, back pain, and any type of problem) which accounts 18.4% of the cases and 11.8% of
the controls. (Figure 3)
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FIGURE 3: The proportion of responses about information on pregnancy related
complications among respondents, Addis Ababa, Ethiopia, 2013

5.4.2. Co-morbidities during pregnancy

Co-morbidities during pregnancy such as, hypertension, diabetes and hyperemesis gravidarum
(excessive vomiting) were evaluated. From the total 409 respondents, 11 (8%) of the cases and
15 (5.5%) of the controls were diagnosed with pregnancy induced hypertension (either
preeclampsia or eclampsia). Gestational diabetes was found to be rare in both the cases, 1 (0.7%)
and controls, 6 (2.2%). From the total 413 respondents, more than half, (53.3%) of the cases and
one-third (37.4%) of the controls had history of excessive vomiting during the index pregnancy.
Moreover, 27 (19.6%) of the cases and 26 (9.5%) of the controls had faced to an injury of any

cause while they were pregnant to the index child. (Table 8)
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TABLE 8: Pregnancy co-morbidity & pregnancy intention among respondents by
birth weight, Addis Ababa, Ethiopia, 2013

Birth weight
Maternal co-morbidities <2500gm. (n=139) >2500gm. (N=278) Total (n=417)
No % No % No %
Pregnancy induced hypertension (n=409)

YES 11 8 15 55 26 6.4
NO 126 92.0 257 94.5 383 93.6

Gestational diabetes (n=409)
YES 1 0.7 6 2.2 7 1.7
NO 135 99.3 267 97.8 402 98.3

Excessive vomiting (n=413)
YES 72 53.3 104 37.4 176 42.6
NO 63 46.7 174 62.6 237 57.4

Injury of any source (n=413)
YES 27 19.6 26 9.5 53 12.8
NO 111 80.4 249 90.5 360 87.2

5.5. Antenatal exposure to toxic substances

Consumption of toxic substances during pregnancy might adversely affect intrauterine growth.
Consequently, this study had tried to explore some of the toxic substances which can adversely
affect weight at birth. Alcohol consumption, cigarette smoking and Khat chewing was among the
substances evaluated. Unfortunately, other than for history of alcohol consumption only few

responses were able to retrieve regarding exposure; which was difficult to analyze.

Regarding exposure to alcohol containing drinks, from the total 417 respondents, higher
proportion (n=47, 33%) of cases compared to controls (n=61, 21%) had consumed alcohol
containing drinks during the index pregnancy. The amount of consumption was assessed by
asking how frequent they averagely drank throughout the pregnancy. From those 108
respondents who had consumed alcohol drinks 14 (29.8%) of the cases and 26 (42.6%) of the
controls reported they had consumed in average once a month throughout the pregnancy.
Meanwhile, 33 (70.2%) of the cases and 35 (57.4%) of the controls reported they had consumed

in average once or more a week throughout the pregnancy. (Table 9)
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TABLE 9: Exposure status of respondents to toxic substances during the index
pregnancy by birth weight, Addis Ababa, Ethiopia, 2013.

Maternal exposure status to Birth weight Total (n=417)
toxic substance <2500gm. (n=139)  >2500gm. (n=278)
No % No % No %
Alcohol consumed
Never 92 66.2 217 78.0 309 74.1
Once a week or more 33 23.7 35 12.6 68 16.3
Once a month 14 10.1 26 94 40 9.6
Khat chewed
Never 126 90.6 270 97.1 396 95.0
Once a week or more 11 7.9 7 2.5 18 4.3
Once a month 2 1.4 1 0.4 3 0.7
Smoked cigarette
Never 133 95.7 276 99.3 09 98.1
Once a week or more 6 4.3 2 0.7 8 1.9
Partner smoked cigarette (n=369)
Never 102 88.7 240 94.5 342 92.7
Once a week or more 13 11.3 14 5.5 27 7.3
Anyone smoked cigarette
Never 123 88.5 270 97.1 393 94.2
Once a week or more 16 11.5 8 2.9 24 5.8

5.6. Maternal nutritional status proxy

Maternal nutritional status both before and during pregnancy is a recognized determinant of birth
outcomes. Cognizant to this, the study had assessed some of the nutritional status indicators.
Data on anthropometric measurements (MUAC & Height), weight before/at first trimester and at
third trimester, and gestational weight gain was computed. Data on status of anemia was also

retrieved by asking if they were told that they had anemia and from record of hemoglobin level.

The median pre-pregnancy/first trimester weight was 52Kg for the cases and 55Kg for the
controls. The pre-pregnancy weight was categorized into two based on the overall median which

was 54Kg. Accordingly, from the total 351 respondents, more than one-half (n=66, 58.6%) of the
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cases and nearly one-half (114, 47.5%) of the controls had pre-pregnancy/first trimester weight
less than or equal to the overall median (54Kg). The median weight during the third trimester
(last measurement) was 58Kg for the cases and 63.8Kg for the controls. The third trimester
weight was also categorized into two based on the overall median which was 62Kg. From the
total 369 respondents two-third (n=74, 66.1%) of the cases and below one-half (115, 44.7%) of
the controls had third trimester weight below or equal to the overall median (62Kg). Gestational
weight gain of 351 respondents was also computed by subtracting the third trimester weight from
the pre-pregnancy/first trimester weight. The median gestational weight gain of the cases
(5.50Kg) was lower nearly by one-third compared to the median gestational weight gain of the
controls (9.0Kg). Similarly, gestational weight gain was categorized into two depending on the
overall median which was 8.0Kg. Accordingly, the proportion of cases (n=94, 84.7%) below or
equal to the overall gestational weight gain median was much higher compared to the controls
(n=110, 45.8%). (Table 10)

As part of anthropometric measurement MUAC and height of the respondents was also
measured. Based on this finding, the mean height was 158.28cm (S.D £6.49) for the cases and
161.99cm (S.D %6.40) for the controls. After reviewing literatures, respondents were categorized
into two using 155cm as cut of point. As a result, one out of three cases (n=51, 36.7%) and one
out of six controls (n=48, 17.3%) height was below or equal to 155cm. The mean MUAC of the
cases and controls was 21.91cm (S.D £2.81) and 23.56cm (S.D £2.59) respectively. Respondents
were categorized into two categories based on the overall mean which was 23cm. Higher
proportion of the cases (n=71, 51.1%) compared to the controls (n=80, 28.8) had MUAC size
below the mean (23cm). (Table 10)

With respect to status of anemia, 32 (23.4%) of the cases and 35 (12.8%) of the controls had
reported that they were told that they had anemia. Hemoglobin level which was measured prior
delivery was registered from medical records. The mean hemoglobin level of the case
(11.91mg/l) was slightly lower compared to the mean level of the controls (12.25). The
hemoglobin level was categorized into two using the overall mean as the cut of point
(12.14mg/l). From the total 413 records majority of the cases, 81 (60.0%) and less than one-half
of the controls, 122 (43.5%) had hemoglobin level below the overall mean. (Table 10)
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TABLE 10: Nutritional status of respondents by birth weight, Addis Ababa,
Ethiopia, 2013.

Maternal nutritional status Birth weight Total (n=417)
<2500gm. (n=139) >2500gm. (n=278)
No % No % No %
Pre-pregnancy weight (n=351)
<54Kg 65 58.6 114 47.5 179 51.0
>54Kg 46 41.4 126 52.5 172 49.0
Third trimester weight (n=369)
<62Kg 74 66.1 115 44.7 189 51.2
>62Kg 38 33.9 142 55.3 180 48.8
Gestational weight gain (n=351)
<8.0Kg 94 84.7 110 45.8 204 58.1
>8.0Kg 17 15.3 130 54.2 147 41.9
Mothers’ height (n=417)
<155cm 51 36.7 48 17.3 99 23.7
>155cm 88 63.3 230 82.7 318 76.3
Mothers’ MUAC (n=417)

<23cm 71 51.1 80 28.8 151 36.2
>23cm 68 48.9 198 71.2 266 63.8

Hemoglobin level (N=413)
<12.14mg/l 81 60.0 122 43.9 203 49.2
>12.14mg/1 54 40.0 156 56.1 210 50.8

History of anemia (N=411)
YES 32 23.4 35 12.8 67 16.3
NO 105 76.6 239 87.2 344 83.7

5.7.  Antenatal depression status and domestic violence

Antenatal depression of the respondents was assessed and classified with a pretested scale
prepared by Center for Epidemiologic Studies (CES). Based on the numbers they score,
respondents were leveled as severely to moderately depressed and not depressed. From the total
417 respondents, majority of both the cases, 93 (66.9%) and the controls, 255 (91.7%) had no
antenatal depression. The proportion of cases (n=46, 33.1%) with antenatal depression of any

grade was four times higher compared to the controls (23, 8.3%). (Table 11)

Regarding domestic violence during the index pregnancy data were collected for the respondents

without any degree of depression based on the WHO multi-country study on women’s health and
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domestic violence against women. Accordingly, type of domestic violence was classified into
three; physical, emotional and sexual violence. The proportion of cases (n=30, 33.7%) who ever
faced physical violation during the index pregnancy was higher compared to the controls (n=15,
6.1%). Similarly, the proportion of emotional violence (cases: 39.3% vs. controls: 5.7%) and
sexual violence (cases: 20.2% vs. controls: 1.2%) was higher among cases compared to the
controls. (Table 11)

TABLE 11: Antenatal depression and domestic violence status of respondents by birth
weight, Addis Ababa, Ethiopia, 2013.

Maternal depression status Birth weight Total (n=417)
and domestic violence <2500gm. (n=139) >2500gm. (n=278)
No % No % No %
Depression status (N=417)
No depression 93 66.9 255 91.7 348 83.5
Moderate to severe depression 46 33.1 23 8.3 69 16.5
Domestic violence of any type
Yes 37 41.6 24 9.8 61 18.3
No 52 58.4 220 90.2 272 81.7
Physical violence
YES 30 33.7 15 6.1 45 13.5
NO 59 66.3 229 93.9 288 86.5
Emotional violence
YES 35 39.3 14 5.7 49 14.7
NO 54 60.7 230 94.3 284 85.3
Sexual violence
YES 18 20.2 3 1.2 21 6.3
NO 70 79.8 241 98.8 312 93.7
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5.8. Logistic regression analysis (bivariate and multivariate) of maternal
determinant factors for term low birth weight

5.8.1. Distal determinant variables

As part of the logistic regression analysis variables such as age, educational level, marital status,
average monthly family income, injury of any source, depression status and domestic violence
were categorized and analyzed as distal determinant variables for LBW at term. Consequently,
other than level of education the remaining variable had shown significant association with term
low birth weight in the bivariate analysis. However, in the 1% model multivariate logistic
regression only age, average monthly family income, injury of any source, depression status and

intimate partner violence had shown significant association.

According to the multiple logistic regression, the odds of delivering to a term low birth weight
neonate were higher by more than two folds (AOR=2.21, 95%CI: 1.32-3.71) among the age
group of <24 years compared to the age range of 25-34 years. Respondents with the lower
average monthly family income (<1500 Birr) were three times (AOR=3.36, 95%ClI: 1.71-6.58)
more likely to deliver a term low birth weight neonates compared with the respondents of higher
average monthly income (>2501 Birr). Antenatal depression status was assessed using a tested
scale and analyzed under two categories named as depression of any grade (moderate to severe)
and no depression. As a result, the odds of delivering to a LBW neonate was more than four
times higher (AOR=4.11, 95%CI. 2.08-8.15) among respondents with depression of any grade

compared with respondents who were free of depression during the index pregnancy.

Domestic violence among the respondents who were free of depression was assessed.
Respondents were asked if they were ever physically, emotionally and sexually violated
throughout the index pregnancy. However, to make it more meaningful the variables were
recoded into domestic violence of any type. Accordingly, it was statistically significant in all
models. The odds of delivering to a LBW neonate was nearly six times higher (AOR=5.95,
95%Cl: 2.94-12.04) among respondents who reported they were violated (physically,
emotionally or/& sexually) during the index pregnancy compared to their counterparts. (Table
12)
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TABLE 12: Logistic regression analysis of distal determinant variables by birth weight,

Addis Ababa, Ethiopia, 2013.

Birth Weight
<2500gm >2500gm
Variables No % No % COR (95% CI)

AOR (95% CI)

Age
<24 Years 66 47.5 86 30.9 2.32 (1.50-3.59)
>35 Years 15 10.8 17 6.1 2.66 (1.25-5.67)

25-34 Years 58 41.7 175 63.0 1

Educational level

Uneducated 38 27.3 60 21.6
Primary level 52 37.4 104 374

1.47 (0.87-2.50)
1.16 (0.73-1.87)

Secondary & above 49 35.3 114  41.0 1
Marital status
Married/In union 115 82.7 254 91.4 1

Not married/in union 24 17.3 24 8.6
Mothers occupation
House wife 61 43.9 136  48.9 1
Employee (Private & Gov’t) 43 30.9 91 32.8 1.05 (0.66-1.69)
Merchant 6 4.3 14 5.0 0.96 (0.35-2.61)
Unemployed + student 13 9.4 25 9.0 1.16 (0.56-2.42)
Others (Daily laborer & farmer) 16 115 12 4.3 2.97 (1.33-6.66)
Avg. monthly income
<1500 Birr 67 55.8 78 34.0 3.68 (2.07-6.55)
1501-2500 Birr 32 26.7 61 26.7 3.25 (1.19-4.26)
>2501Birr 21 175 90 39.3 1
History of injury

2.21 (1.20-4.05)

Yes 27 19.6 26 9.5 2.33 (1.30-4.17)
No 111 80.4 249 905 1
Depression status

Depression of any degree 93 66.9 255 917 5.48 (3.15-9.54)

No depression 46 33.1 23 8.3 1
Domestic violence of any type
Yes 37 41.6 24 9.8 6.52 (3.59-11.84)

No 52 58.4 220 90.2 1

221 (1.32-3.71)
1.68 (0.63-4.50)
1

1
1.12 (0.50-2.50)

3.36 (1.71-6.58)
3.32 (1.16-4.64)
1

2.46 (1.23-4.92)
1

4.11 (2.08-8.15)
1

5.95 (2.94-12.04)

Key: COR= Crude odds ratio AOR= Adjusted odds ratio ClI= Confidence interval
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5.8.2. Intermediate determinant variables

Past and current obstetrics history and pregnancy related co-morbidities were categorized and
analyzed as intermediate determinant variables for term LBW. Gravidity, parity, history of
giving birth to LBW neonate, birth interval, ANC attendance, gestation at first ANC visit,
frequency of ANC visits, pregnancy intention, excessive vomiting and injury of any source were
among the variables which significant association with the outcome variable in the bivariate
analysis. Consequently, those listed variables were reentered in the second model of multivariate
logistic regression and variables such as, history of giving birth to LBW neonate, birth interval,
frequency of ANC visits, pregnancy intention, excessive vomiting and injury of any source had

also shown significant association in the multivariate logistic analysis.

The odds of delivering to LBW neonate was eight folds higher (AOR=8.05, 95%Cl: 2.85-22.77)
for mothers who had reported that they gave birth a LBW neonate in their previous experience.
Meanwhile, mothers with birth interval of less than 24 months were nearly three times
(AOR=2.91, 95%CI: 1.20-7.05) more likely to deliver a term low birth weight neonates than
their counterparts. The odds of delivering to LBW neonate among those who had attended ANC
and had less than four visits was two folds higher (AOR=2.01, 95%CIl: 1.14-3.56) than their
counterparts. Regarding to fertility desire, respondents with mistimed or unwanted pregnancy
were nearly two times (OR=1.89, 95%CI: 1.13-3.16) more likely to deliver a LBW neonate.
(Table 13)

On the other hand, the odds of delivering to a LBW neonate was nearly two folds (AOR=1.82,
95%CI: 1.09-3.01) higher among the respondents who suffered in excessive vomiting during the
index pregnancy. Similarly, those who reported that they were told they have anemia during the
pregnancy were two times higher (OR=2.13, 95%Cl: 1.11-4.09) to deliver a LBW neonate
compared to their counterparts. The likelihood of delivering to a LBW neonate was nearly two
and half times higher (OR=2.45, 95%CI: 1.31-4.58) among respondents who never consumed

iron tablets compared to the respondents who took iron tablets for at least 60 days. (Table 13)
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TABLE 13: Logistic regression analysis of intermediate determinant variables by birth
weight, Addis Ababa, Ethiopia, 2013.

Birth Weight
<2500gm >2500gm
Variables No % No % COR (95% CI) AOR (95% CI)
Gravidity
Gravidal 72 51.8 110  39.6 1.674 (1.10-2.55) 1.01 (0.46-2.21)
Gravida 5 & above 6 4.3 12 4.3 1.28 (0.46-3.56) 1.81 (0.32-10.44)
Gravida2-4 61 43.9 156 56.1 1 1
Parity
Paral 89 64.0 142 511 1.66 (1.08-2.54) 0.15 (0.01-1.87)
Para 5 & above 2 1.4 9 3.2 0.58 (0.12-2.82) 0.23 (0.02-3.13)
Para2-4 48 345 127 457 1 1
Hx of LBW
Yes 19 44.2 13 10.7 6.58 (2.86-15.12) 8.05 (2.85-22.77)
No 24 55.8 108  89.3 1
Hx of abortion
Yes 33 49.3 66 39.3 1.50 (0.85-2.65)
No 34 50.7 102 60.7 1
Birth interval
<24 months 24 52.2 35 26.1 3.09 (1.54-6.18) 2.91 (1.20-7.05)
>24 months 22 47.8 99 73.9 1 1
Hx of ANC follow-up
Yes 117 84.2 264 95.0 1
No 22 158 14 5.0 3.55 (1.75-7.17)
Gestation at 1% ANC
<3 months 42 35.9 111 420 1
>3months 75 64.1 153  58.0 1.30 (0.83-2.03)
ANC visit frequency
<4 Visits 39 33.3 53 20.1 1.991 (1.22-3.24) 2.01 (1.14-3.56)
>4 visits 78 66.7 211 799 1 1
Pregnancy intention
Yes 69 49.6 205 737 1 1
No 70 50.4 73 26.3 1.67 (1.03-2.71) 1.89 (1.13-3.16)
History of excessive vomiting
Yes 72 53.3 104 374 1.912(1.261-2.900) 1.82 (1.09-3.01)
No 63 46.7 174 626 1 1
History of PIH
Yes 11 8 15 55 1.503(0.881-2.563)
No 126 92.0 257 945 1
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History of Gestational DM
Yes 1 0.7 6 2.2 0.330(0.039-2.766)
No 135 99.3 267 978 1
History of Anemia

Yes 32 234 35 12.8  2.081(1.233-3.541) 2.13 (1.11-4.09)

No 105 76.6 239 872 1 1
No of days Fe took
Odays 33 28.2 43 16.3 2.06(1.20-3.53) 2.45 (1.31-4.58)
1-30days 21 17.9 52 19.7 1.08 (0.60-1.94) 0.93 (0.47-1.81)
>3] days 63 53.8 169 640 1 1
Hemoglobin level
<12.14gm/l 81 60.0 122 439 1.92(1.26-2.91) 1.43 (0.85-2.42)
>12.14 gm/l 54 40.0 156 561 1 1

*=Since a constant term was specified, the variable was removed from the multivariate analysis.

5.8.3. Proximate determinant variables

Weight during pre-pregnancy/1* trimester, gestational weight gain, MUAC, height, alcohol
consumption, Khat chewing, cigarette smoking, exposure to cigarette smokes from partner or
anyone residing with the respondent was the variables categorized and analyzed as proximate
determinants. However, very few respond to cigarette smoking and Khat chewing that they were

exposed. As a result, both variables were excluded from the analysis.

All except pre-pregnancy weight were significantly associated with outcome variable in the
bivariate analysis. However, only gestational weight gain, maternal MUAC, maternal height and
exposure to cigarette smokes from anyone residing with respondent were significant in the third

multivariate regression model.

The odds of delivering to a LBW neonate was six times higher (AOR=6.05, 95%CI: 3.30-11.09)
among respondents with gestational weight gain of <8.0Kg than their counterparts. Respondents
with <23cm MUAC measurement were nearly two times (AOR=1.93, 95%CI: 1.14-3.27) more
likely to deliver a LBW neonate than their counterparts. Similarly, the odds of delivering to a
LBW neonates was nearly two and half (AOR=2.44, 95%CI: 1.36-4.39) higher for the
respondents with height of <155cm compared to their counterparts. On the other hand, the odds
of delivering to a LBW neonate was more than three and half times (AOR=3.70, 95%CI: 1.19-
11.43) higher among respondents who were exposed to cigarette smokes from anyone else

residing in the same house. (Table 14)
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TABLE 14: Logistic regression analysis of proximate determinant variables by birth
weight, Addis Ababa, Ethiopia, 2013.

Birth Weight
<2500gm >2500gm
Variables No % No % COR (95% CI) AOR (95% ClI)
Gestational age
37-40 weeks 110 79.1 193 694 1.67 (1.03-2.71) 1.39 (0.77-2.51)
>40 weeks 29 20.9 85 30.6 1 1
1% trimester wt
<54Kg 65 58.6 114 475 0.64 (0.406-1.01) 1.47 (0.87-2.48)
>b4Kg 46 41.4 126 525 1 1
Gestational wt gain
<8Kg 94 84.7 110 458 6.54 (3.68-11.62) 6.05 (3.30-11.09)
>8Kg 17 15.3 130 54.2 1 1
Mothers MUAC
<23cm 71 511 80 288 2.58 (2.58-3.94) 1.93 (1.14-3.27)
>23cm 68 48.9 198 71.2 1 1
Mothers height
<I55cm 51 36.7 48 17.3 2.78 (1.75-4.42) 2.44 (1.36-4.39)
>155cm 88 63.3 230 827 1 1
History alcohol consumption
Never 92 66.2 217 780 1 1
Once amonth 33 23.7 35 12.6 1.270 (0.635-2.542) 1.25 (0.51-3.06)
Once or more aweek 14 10.1 26 94 2.224 (1.303-3.795) 1.43 (0.70-3.92)
History of partner smoking
Never 102 88.7 240 94.5 1 1
Once or more aweek 13 11.3 14 55 6.226 (1.240-31.258) 1.18 (0.44-3.16)
History of Anyone smoking
Never 123 88.5 270 971 1 1
Once or more aweek 16 115 8 2.9 4.390 (1.830-10.532)  3.70(1.19-11.43)
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5.8.4. The final model

After variables were analyzed based on the above listed three models, variables which yield P-
value <0.05 were reanalyzed in the final model. In the final model, only frequency of ANC
visits, number of iron tablet, gestational weight gain, MUAC, height, depression status and

domestic violence of any type were found to be statistically significant with term LBW.

The odds of delivering a LBW neonate among those who had attended ANC and had less than
four visits was more than two and half folds higher (AOR=2.76, 95%CI: 1.32-5.77) than their
counterparts. Similarly, respondents who didn’t took iron tablets during the index pregnancy
were nearly three times (AOR=2.89, 95%CI: 1.32-6.34) more likely to deliver a low birth

neonate compared to the respondents who took for 60 days or more.

The odds of delivering to a LBW neonate was seven times higher (AOR=7.01, 95%CI: 3.33-
14.78) among respondents with gestational weight gain of <8.0Kg than their counterparts.
Respondents with <23cm MUAC measurement were nearly two times (AOR=1.94, 95%ClI:
1.01-3.73) more likely to deliver a LBW neonate than their counterparts. Similarly, the odds of
delivering to a LBW neonates was more than two and half (AOR=2.74, 95%ClI: 1.32-5.66)
higher for the respondents with height of <155cm compared to their counterparts. Meanwhile,
the odds of delivering to a LBW neonate was nearly three and half times higher (AOR=3.45,
95%Cl: 1.29-9.23) among respondents with depression of any grade compared with respondents

who were free of depression during the index pregnancy.

Domestic violence of any type was also statistically significant with the outcome variable. The
odds of delivering to a LBW neonate was nearly six and half times higher (AOR=6.45, 95%CI:
2.41-17.28) among respondents who reported they were violated physically, emotionally or/&
sexually by their partner during the index pregnancy compared to their counterparts. (Table 15)
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TABLE 15: Final model of determinant variables by birth weight, Addis Ababa, Ethiopia, 2013.

Birth Weight
Variabl <2500gm 22500gm COR (95% ClI AOR (95% ClI
ariables No % No % (95% CI) (95% CI)
Age
<24 Years 66 47.5 86 30.9 2.32 (1.50-3.59) 0.72 (0.36-1.43)
>35 Years 15 10.8 17 6.1 2.66 (1.25-5.67) 2.20 (0.53-9.10)
25-34 Years 58 41.7 175 63.0 1 1
Avg. monthly income
<1500 Birr 67 55.8 78 34.0 3.68 (2.07-6.55) 2.00 (0.93-4.3)
1501-2500 Birr 32 26.7 61 26.7 3.25(1.19-4.26) 2.05 (0.90-4.68)
>2501Birr 21 17.5 90 39.3 1 1
Depression status
Depression of any degree 93 66.9 255 91.7 5.48 (3.15-9.54) 3.45 (1.29-9.23)
No depression 46 33.1 23 8.3 1 1
Domestic violence
Yes 37 41.6 24 9.8 6.52 (3.59-11.84) 6.45 (2.41-17.28)
No 52 58.4 220 90.2 1
ANC visit frequency
<4 Visits 39 33.3 53 20.1 1.991 (1.22-3.24) 2.76 (1.32-5.77)
>4 visits 78 66.7 211 79.9 1 1
Fertility desire
Yes 69 49.6 205 73.7 1 1
No 70 50.4 73 26.3 1.67 (1.03-2.71) 1.49 (0.78-2.85)
History of excessive vomiting
Yes 72 53.3 104 37.4 1.912 (1.261-2.900) 1.70 (0.91-3.17)
No 63 46.7 174 62.6 1 1
History of Anemia
Yes 32 23.4 35 12.8 2.081(1.233-3.541) 1.84 (0.82-4.11)
No 105 76.6 239 87.2 1 1
No of days Fe took
Odays 33 28.2 43 16.3 2.06(1.20-3.53) 2.89 (1.32-6.34)
1-30days 21 17.9 52 19.7 1.08 (0.60-1.94) 0.91 (0.40-2.08)
>3] days 63 53.8 169 64.0 1 1
Gestational wt gain
<8Kg 94 84.7 110 45.8 6.54 (3.68-11.62) 7.01 (3.33-14.78)
>8Kg 17 15.3 130 54.2 1 1
Mothers MUAC
<23cm 71 51.1 80 28.8 2.58 (2.58-3.94) 1.94 (1.01-3.73)
>23cm 68 48.9 198 71.2 1 1
Mothers height
<155cm 51 36.7 48 17.3 2.78 (1.75-4.42) 2.74 (1.32-5.66)
>155cm 88 63.3 230 82.7 1 1
History of Anyone smoking
Never 123 88.5 270 97.1 1 1
Once or more aweek 16 11.5 8 2.9 4.390 (1.830-10.532) 196 0.48-7.95)
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6. Discussion

Many studies have revealed that mother’s condition is a determinant factor for birth weight. The
aim of this study is primarily to identify those specific maternal risk factors associated with
LBW at term. Consequently, after controlling for possible confounders seven of the factors
(frequency of ANC visits, iron supplementation, gestational weight gain, maternal MUAC,
Maternal height, antenatal depression and antenatal domestic violence) have shown an

independent effect in determining birth weight in the final model.

Antenatal care could have a beneficial impact on intrauterine growth, either by diagnosis and
timely treatment of pregnancy complications or by eliminating or reducing modifiable risk
factors.! The number and duration of ANC visits are the factors the really matter even among
the attendants. There is a large gap between a single antenatal visit and optimum ANC, which
would require follow up visits and several preventive interventions. In this study only the
frequency of ANC visits have shown statistically significance. The odds of delivering a term
LBW neonate among those who had attended ANC and had less than four visits was more than
two and half folds higher (AOR=2.76, 95%CI: 1.32-5.77) than their counterparts. This is in line
with studies done in Gaza and Tigray region with OR=2.88, 95% CI: 1.14, 7.37 and OR 2.84,
95% Cl: 1.4-4.1 respectively.*” 3 Other studies has also found similar relation.*?® This finding

also shows that the standard number of visits recommended by WHO is critical to follow.

Previous studies have reported benefits to maternal and infant health through antenatal
supplementation with iron-folic acid supplements and multiple micronutrients.*> *° A case-
control study in Karachi has shown that mothers who did not take iron supplements during
pregnancy had increased odds of having an LBW baby (OR: 2.88; 95% Cl: 1.83-4.54).%°
Similar to the above studies in this study not taking iron tablet supplementations is statistically
significant with delivering to a LBW neonate (AOR: 2.89, 95%CI: 1.32-6.34). However, in
Kramer’s broad meta-analysis none except one reported a significant effect of iron intake on
gestational-age-adjusted birth weight. This could be due to the methodological difference as they

were experimental ™

Moreover, in this study the assessment of numbers of days that they took
iron depends on the memory of respondents which makes it liable to recall bias. None the less,

this finding could be a baseline for further study using appropriate method.
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Poor nutrition is a known cause of LBW, especially in developing countries.?® In his classic
review published three decades ago, Kramer*! concluded that maternal nutritional factors both

before and during pregnancy account for 50% of cases of LBW in many developing countries.

MUAC, height and gestational weight gain were among the variables which were used as proxy
of maternal nutritional status and show statistical significance with term LBW even after

controlling potential confounders.

Maternal height could affect intrauterine growth through either genetic or environmental
(physical) mechanisms.** In this study height was directly measured in centimeters and
dichotomized as <I155c¢cm and 155cm. Consequently, the odds of delivering to a LBW neonates is
more than two and half (AOR: 2.74, 95% CI: 1.32-5.66) higher for the respondents with height
of <155cm compared to their counterparts. This finding is in line with studies done in Sudan and
Tigray with OR 1.52 (95%Cl 1.05 —2.20) and AOR: 2.43, (95%CI: 0.99-9.13) respectively.?* %
Because tall women are heavier and consume more calories than short women, and because pre-
pregnancy weight and gestational nutrition may independently affect birth weight this may not
be surprising. However, these factors should be controlled to see the independent effect of height

as they are potential confounders.

A MUAC of less than 23cm was considered to be a sign of poor nutrition. MUAC doesn’t vary
much during pregnancy and is therefore an appropriate measure of nutritional status than BMI.
In this study respondents with <23cm MUAC measurement were nearly two times (AOR=1.94,
95%CI: 1.01-3.3.73) more likely to deliver a LBW neonate than their counterparts. This finding
is consistence with a study done in Kersa, Ethiopia where MUAC less than 23 cm was
significantly associated with LBW (OR 1.6, 95% ClI 1.19, 2.19).1% In the contrary, study done in
Khartoum, Sudan hadn’t show significant association with LBW (RR 1.02 CI 0.63 —1.65).* This

could be due to the influence of demographic difference among the study participants.

WHO recommends that women in developing countries gain at least 1 kg per month during the
last two trimesters of pregnancy, resulting in a weight gain of at least 6 Kg.*° In this study
gestational weight gain was dichotomized based on the mean gestational weight gain. Similarly,
the odds of delivering to a LBW neonate was seven times higher (AOR=7.01, 95%CI: 3.33-
14.78) among respondents with gestational weight gain of <8.0Kg than their counterparts. This
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finding is found to be consistence with other similar studies.” ** 2° 3% 3 Since maternal caloric
intake and nutritional stores (mostly fat) are the sole source for fetal energy requirements, weight

gain during pregnancy would be expected to affect intrauterine growth.™

Increasing maternal stress and depression have been found to reduce infant birthweight in some
reports. Findings from our study revealed that the odds of delivering to a LBW neonate was
nearly three and half times higher (AOR=3.45, 95%CI: 1.29-9.23) among respondents with
depression of any grade compared with respondents who were free of depression during the
index pregnancy. This finding is in line with a study conducted in Bangladesh and USA with
AOR 2.24 95% CI 1.37-3.68 and AOR 1.65 95% 1.12-2.42 respectively .%* %" Meanwhile, the
random-effects meta-analysis showed that antenatal depression was significantly associated with
LBW (RR=1.18; 95% CI, 1.07-1.30).*® This could be due to depression might increase
metabolic expenditure, loss of appetite and vomiting leading to a lower gestational weight gain,
and hence a smaller fetus, for a given caloric intake. However, in a longitudinal study in United
Kingdom®® and a population based study in Sweden*® concluded that birth weight at term did not
deteriorate despite the women’s impaired mental health during pregnancy. Differing study
populations, sample sizes, study designs, and varying measures of depression might explain
discrepant findings among studies. Meanwhile, our study had faced a methodological pitfalls-the
major one being when the measurements were made during postpartum (before discharge) which
faced with the problem of deciding between cause and effect: did depression cause retarded baby
or did the birth of a premature or IUGR infant lead to increased maternal depression or enhanced
recall of prior stressful events? Even though respondents were asked by the screening scale about
their depression status seven days prior to their delivery to minimize the bias, there is still a

methodological gap.

Violence against women is difficult to measure for various reasons, the fact that some women are
unwilling to disclose violence, because of social stigma or cultural sanctioning of violence. Some
studies suggested that pregnancy often triggers domestic violence or exacerbates a pre-existing
problem and more over the pattern of violence may change with assaults directed to the
abdomen, breasts and genitals. In our study after adjusting for possible confounders, domestic
violence was significantly associated with term LBW with AOR: 6.45, 95%CI: 2.41-17.28

among respondents who reported they were violated physically, emotionally or/& sexually by
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their partner during the index pregnancy. This finding is consistent but higher with a meta-
analysis (AOR: 1.4, 95%CI 1.10-1.80)*, prospective cohort study in Uganda (RR: 3.10, 95%CI
2.60-4.20)*° and case-control study in Iran (AOR: 3.78, 95%CI 2.86-5.00)*°. More mothers of
low birthweight neonates were abused compared with controls in many studies, but the
association was not statistically significant in case-control studies in Tigray®, Norway (OR 1.37,
95% Cl 0-63-2.99)*), USA (OR: 1.74, CI95% 0.56-5.42)** and population based study in
Carolina (OR: 1.0, CI95% 0.80-1.20).”* The difference between our findings and previous
studies might be due to methodological differences in definition and assessment of the exposure,
means of data collection (interview or questionnaire), and differences in prevalence of violence
(affecting both power to detect associations and classification of participants into abused and non
abused categories). Interviews vyield higher prevalence rates than self-administered
questionnaires, *° and more than one opportunity to interview study participants gives higher
response rates. However, our study had also a limitation as abuse was determined by a single
assessment after delivery, thereby women could not be comfortable with disclosure at single
exposure though their trust was tried to build-up by the midwife data collectors who were staff
members of the study sites. The clinical implication is that optimally abuse should be assessed at
each prenatal care visit or at least once each trimester. Abuse should also be assessed at delivery,
since some women may not have obtained prenatal care, but underreporting at delivery should be

expected.*!

On the other hand, some of the variables (marital status, age, average monthly income,
educational level, pregnancy induced hypertension, pre-pregnancy weight, parity and fertility
desire) hadn’t shown statistically significance association with term LBW. Consequently, I

would like to discuss and reason out some of the variables.

Even though marital status was significant in the 2" model it couldn’t show significance
association in the final model. This could be due to that more than 88% of the study participants
had responded that they were married/in union which may affect the power to detect association.
As well as, the proportion of married/in union respondents is questionable as we believe it was

exposed to social desirability bias.

Despite that the proportion of younger respondents was relatively higher among cases compared

to controls age couldn’t show statistical significance in the final model. A study in Tigray has
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shown a statistical significance with low birth weight.*” However, the cutoff point of the age
group was referring for those who were <18 years old. In our study respondents <18 years old
were very few which makes it impractical to make it a cutoff point. This could be due to that
pregnancy in cities like Addis Ababa occurs in later life as there are relatively higher amount

contraceptive users.

Income is believed to be an indirect determinant factor for LBW. The prospective cohort study in
Kersa, Haramaya showed that babies born to women who were poor were more likely (OR 2.1;
95% CI: 1.42, 3.05) to be LBW in that district.’° On the contrary, average family income in this
study didn’t show statistically significant association with term LBW (OR: 2.00, 95%CI 0.93-
4.3) in the final model; though it was marginal statistically significant. This might be due to the
method that we use to assess wealth status which was average monthly family income might not
be quite enough to measure the disparities among the study participants. Furthermore, over
adjustment bias might be introduced as income was further analyzed in the final model.

Pregnancy induced hypertension (PIH) is known to be determinant factor for LBW regardless of
the gestational age. However, we can’t find any association between PIH and LBW at term even
in the bivariate regression model. The finding is in line with a case control study done in
Botucatu city in Brazil.® On the contrary, the finding is inconsistence with a recent record review
study in China and a case-control study in India specifically done for term LBW.'** This could
be due to perhaps the lower proportion of respondents with PIH in both cases and controls
(6.4%) which could possibly affect the power to detect association. Moreover, these
controversies invites for further study which helps to confirm as PIH is associated with LBW at

term as it is believed PIH shortens the gestation.

Pregnancy intention status was determined by asking women to recall their feeling at the time of
conception. Both mistimed and unwanted was categorized as unintended pregnancy. Recent
studies which assess the relation between pregnancy intention and LBW are scarce. In our study
though pregnancy intention showed significant association in the bivariate and 2" multivariate
logistic model, it was unable to persist in the final model. However, being not significant doesn’t
mean it is worthless. The proportion of respondents who reported that the index pregnancy was

unintended is alarming (34.3%). This situation makes it more shocking when we remind you this
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much unintended pregnancy happened in Addis Ababa where contraceptive users (62.5%) are

relatively plenty than any region in the country.?

Birth interval and history of low birth weight were statistically significant in the bivariate logistic
regression model. However, we can’t show you their independent effect on low birth weight at
term as they were excluded from the multivariate logistic regression model for the reason that
only 45% of the sample size was explained (the index child for 55% of the study participants was

their first experience).

7. Strengths and limitations of the study
7.1.  Strengths of the study

= The study design used was relatively better (but not best) as low birth weight is multi-
factorial.

* To minimize recall bias, we reviewed patients’ medical records to confirm some
important exposure status variables such as patients’ hypertensive status, reproductive
history, antenatal history, and weight during pregnancy.

= The use of primary data and actual measurements with validated questionnaire was also
the strength of the study.

= The study includes and assessed possible independent variables which allow controlling
of potential confounders.

= Data collectors were maternity ward staff members of each study site which we believed
enhanced a response rate and made respondents confident to disclose even sensitive
issues.

7.2. Limitations of the study
In the study, there are several limitations which we have to acknowledge.

General limitations:
= As the study design was a facility based case-control study selection and recall bias might
be introduced.
= Social desirability bias might also be introduced for some variables by the respondents as

they were interviewed in the health facilities.
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= The design does not permit for distinction between cause and effect relationships in the
associations.
= Generalizability is also limited to the populations from which the sample was drawn,

which are public health institutions.
Specific limitations:

= Average monthly family income was used as an indicator of economic status which
might not explain the actual economic status of the study participants.

= Data on the some variables (e.g. income, education, parity) were self-reported. To the
extent that survey participants misreported, our results may be biased.

= We are not sure about the exact iron tablet supplements women took during pregnancy
and with what frequency. When questioned, women were unsure of the number and type
of iron tablet supplements provided by health workers during pregnancy.

= For respondents with no ANC follow-up and when medical records were not available
pregnancy weight was self-reported. As a result, women are likely to misreport and our
results may be biased.

= |n this study, depression status and intimate partner violence was assessed using self-
report measures and was at only one time point during postpartum. Self-report ratings
may reflect subjective response biases; however, recall bias to depression status is
unlikely to have affected results given that participants were asked to report on emotional

status over the past one week.

8. Conclusions

The aim of this study was to identify the independent maternal risk factors associated with full
term low birth weight neonates. This study has shown neonates born to women who had three or
less ANC visits, did not take iron tablet supplementation, experienced antenatal domestic
violence and antenatal depression status were more likely to be LBW. Furthermore, gestational
weight gain less than 8Kg, maternal MUAC less than 23cm and maternal height less than 155cm

were also found to be determinant factors for term LBW.
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9. Recommendations

Effective and large-scale practical interventions to prevent LBW will have enormous impact on
the health and productivity of individuals and society, particularly in those regions like Ethiopia

where the prevalence of LBW is high. Based on our findings our recommendations are as follow.

= Pregnancy often represents the first opportunity for a woman to establish contact with the
health system. Through ANC, it is possible to identity a women who are at risk of having
LBW baby. Despite there was a relatively high ANC coverage in the study site,
suboptimum number of ANC visits was found to be an independent determinant factor
for term LBW. In this regard, health care providers should emphasize in ensuring that
women return after their first ANC visit and reduce dropout. By reducing the number of
dropouts pregnant mothers will have the opportunity to get the services which benefit
their health and offspring. Moreover, health facilities should further study or utilize
available research findings on possible reasons why clients fail to return their next visits
and the quality of the services they offer.

= The result of our study suggests that routine antenatal iron tablet supplementation for a
minimum 31 days is an independent factor for LBW at term. Such a program is easily
implementable intervention to apply and could potentially represent a high-impact for the
health of both women and newborns. Despite reports of high coverage of iron tablet
supplementation, problems such as inadequate supply and poor compliance needs a due
attention.

= Since the sites providing prenatal care in this study had no standardized behavioral or
psychosocial assessment protocols and no standardized intervention strategies,
maternal depressive symptoms during pregnancy need to be addressed. Policies aimed at
the detection and effective management of depressive symptoms during pregnancy
cannot only reduce the burden on mothers but is an important preventive action for both
LBW and the physical and mental health of offspring.

= Another implication of this study is that screening for domestic violence during
pregnancy might assist health care providers to predict which women are at risk of LBW
delivery. Pregnant women should be universally screened for depression and provided

guideline-level treatment before childbirth.
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= With respect to nutritional status and LBW, we found LBW asit is believed to be an
intergenerational problem. Intervention at any point has the potential to break the cycle of
intergenerational under-nutrition and low birthweight. As resources are scarce, programs
designed to increase pre-pregnancy weight and weight gain during pregnancy should be
given priority. More widespread use of contraception among young adolescents may thus
have an indirect effect on LBW by delaying pregnancy until they are taller and better
nourished. Furthermore, improved dietary intake should be promoted among pregnant
women and food supplements need to reach undernourished pregnant women.
It may not be possible to address all these issues at once, but early and optimum antenatal visits
by prospective mothers, conducting awareness programs through the mass media focusing on
proper nutritional care during pregnancy could alleviate many of these problems. Reducing and
preventing LBW requires a commitment to implement long-term strategies.

Further research:

Finally, further studies should be conducted with a larger sample size to verify the findings of
this study. More focused studies need to be conducted that tackle certain group of variables

independently.

= Create nationally appropriate growth curves for pregnant women which identifies cut-offs
for weight and weight gain which will give good birthweight and maternal fat store
outcomes.

= Interdisciplinary research teams are needed to provide a more holistic understanding of
the pregnancy, violence and depression relationships.

= There is a need for well designed RCTs that assess the effect of multiple micronutrients
on birth outcomes. The need for RCTs are especially urgent in developing countries like
Ethiopia, i.e., among populations with high rates of LBW due to IUGR and where
nutrient deficiencies do not occur in isolation and multiple micronutrient deficiencies are

common.
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ANNEX-I

A: Information Sheet

Addis Ababa University
College of Health Sciences

School of Public Health
Greetings! My name is . | am here representing a team to

conduct interviews among mothers who gave birth to a live baby (either low birth weight or
normal birth weight) about the risk factors associated with term low birth weight. Low birth
weight is defined as birth weight less than 2,500 grams. More than 20 million infants are born
each year weighing less than 2500 g, accounting for 17% of all births in the developing world.
Similarly, according to Ethiopian DHS 2011 11% weighed less than 2.5 kilograms. Birth weight
plays an important role in infant mortality and morbidity, development, and future health of the

child. Weight at birth is directly influenced by general level of health status of the mother.

The main objective of the study is to identify the risk factors associated with term low birth
weight in Addis Ababa city. The interview is supposed to get administered within this facility

immediately after delivery when mother’s condition is stabilized.

Overall, as we speak now, this study is being simultaneously conducted in randomly sampled
governmental and private health institutions within Addis Ababa city. The study, primarily, will
rely on interviewer-guided questions of eligible delivered mothers. It is an interview and may
include measurement of your height and MUAC. Your child weight will also be taken from
medical records. Other than those mentioned measurements nothing will be taken from you or
your child. It is believed that the interview might be tiresome as you were in labor. As a result,
prior to the interview we will make sure first that your health condition has stabilized by

checking your vital signs.

The interview is consent-based, voluntary, confidential, private and of approximately half an
hour’s duration. Other than a general serial code, your name and other identification aspects are
not going to be recorded on the interview sheet. Everything you are going to tell will get kept
strictly confidential and private. You will not get obliged to respond to one or more of the
specific questions that you do not want to respond to. But so long as you find it reasonably

convincing, it undoubtedly is going to be more helpful when all of the questions of the interview
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set will get completed. The study was reviewed and cleared by the relevant official bodies at all

levels.

When you participate in the study there mightn’t be an immediate benefit to you & to your child.
However, based on the findings of the interview we will let you know any problem and risk
factors that endangers the health of you and your child. The finding of this study could also
provide policy makers, governmental and nongovernmental organizations with relevant
information in developing of appropriate strategies to promote and maintain the health of both the
mother and her baby in particular and the family and society in general. The aggregate final result
IS going to get shared to the pertinent decision makers at all levels. Therefore, participation in the

study is seen as vital citizenry and societal opportunities as well as contributions.

For more details: Contact Mahari Yihdego (Principal investigator) with +251-923-299457

B. CONSENT FORM (English version)
Now, | can only start asking you the set of specific questions after | have confirmed your

willingness. As | have told you before your participation is fully voluntary. If you think that you
have got enough information, and you don’t have any ambiguity and hesitation about the study
you will be welcomed to be part of the study participants as respondent. | would like to remind
you again that you have the right to withdraw from the study at any place and point of time. Not
participating or withdrawing will not have any effect on the services that you are expected to get.

Having saying these | kindly ask you to take active part and contribute to the study.

Are you willing to participate in the study? (Interviewer: Please mark with “v" in the box

provided to confirm respondent's permission.)

1. YES: ------m- [ ] signiture: Continue interviewing
2. NO: --------- |:| Give thanks to the participant and go to the next participant.
Interviewer’s Name: Code: Signature:
Supervisor’s Name: Code: Signature:
Date:
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Maternal risk factors associated with low birth weight babies

Note the inclusion criteria from clinical records:
= |s the child born single
= |s the child born at term

= |s the child free of any visible major birth defect

1: YES
1: YES
1: YES

2: NO
2: NO
2: NO

If “No” to any of the inclusion criteria, thank the mother and stop the interview.

Health institution/facility type/

interviewee codes / /
S.No | Coding categories Questions and filter Skip Code
Section I. New borne characteristics
101 | Birth weight of the baby in
grams? Birth weight in gm:
102 | What is the sex of the newborn? | Male 1
Female 2
Section Il. Characteristics of mother
201 | How old were you at your last
birth day? Age in completed years:
202 | Have you ever attended school? | Yes------- 1
No-------- 2 (if no skip) 204
203 | What is the highest grade you | Primary school: 1
completed? Secondary school: 2
Elementary school: Grade 1-8 College and above: 3
Secondary school: Grade 9-
12/10*
Collage & above: Vocational and
above
204 | What is your religion? Orthodox -------=--=------- 1
Catholic ------------------- 2
Protestant ----------------- 3
Muslim -------=--mmnmmmmee- 4
Others (Specify)

59




DETERMINANT MATERNAL RISK FACTORS ASSOCIATED WITH TERM LOW BIRTH WEIGHT

S.No | Coding categories Questions and filter Skip Code
205 | What is your occupation? Farmer --------------------—-- 1
That is, what kind of work you | Student ----------=-=-—-—e—--- 2
mainly do? Merchant ---------=--====----- 3
Housewife ------------------ 4
Government employee-----5
Private sector employee----6
Unemployed------------------- 7
Others (Specify)
206 | What is your current marital | Single/never married-------- 1 208
status? Married/living together----- 2
Divorced/separated--------- 3 208
Widowed ------------=-------- 4 208
207 | What is your husband’s/partner’s | Farmer ----------------------- 1
occupation? StUAENT —mmmmmmmmm e 2
That s, what kind of work does Trader s 3
he mainly do?
Government employee ----- 4
Private sector employee ----- 5
Unemployed------------------- 6
Others (Specify)
208 | How much is your average | Monthly income in birr:
family income per month. | do not KNOW =----—-——-- 99
209 | What type of latrine do you use? | Modern flash toilet--------------------- 1
Ventilated improved pit latrine------- 2
L ———— 3
Public latring----------------commmeo- 4
Use bushes, fields---------------------- 5
210 | In your household is there: YES NO
o Television 1 2
A telev_|S|on? Mobile phone 1 2
A mobile telephone? Couch 1 5
A couch/Sofa set? -
A refrigerator? Refrigerator 1 2
A washing machine? Washing machine 1) 2
A bicycle? Bicycle 1 2
A motorcycle or motor scooter? Motorcycle/scooter 1 5
A car or truck?
Car/truck 1 2
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S.No | Coding categories Questions and filter Skip Code
211 | Where do you use to live? YES NO
Private house-------- 1 2 213
Rented house-------- 1 2
With family---------- 1 2 213
212 | If rented how much do you pay
per month? Birr
213 | Number of members per sleeping | One per sleeping room--------------- 1
rooms? Two per sleeping room --------------- 2
Three per sleeping room-------------- 3
Four per sleeping room---------------- 4

Five and more per sleeping room----5

Section I11. Obstetric history

301 | What is your gravidity?
That is any pregnancy occurred. | Gravidity:

302 | What is parity of the mother? If she was
That is any delivery that passed | Parity: SGkrithiga"
28 weeks of gestation. 40{)
303 | Have you ever had given birth to | Yes ------=--=mmnmnmmmmmmmeeee 1
a live singleton baby with birth | NO -------=--=m-memmme - 2
weight less than 2500 g. Do not remember --------- 99
304 | Have you ever had an abortion? | Yes --------------------- 1
NO ----------mmmmmeem 2 .306
305 | How many abortions did you .
have? Number of abortions:
306 | What is the inter-pregnancy Inter-pregnancy interval in months:
interval of the last pregnancy Months

with the current pregnancy?
Please calculate in months?

| Section V. Current pregnancy history
If the mother had ANC follow-up, fill the required data from the ANC card when available.

401 | What was the gestational age at | Gestational age at  delivery
delivery, in weeks? Please | in weeks:

calculate from the last menstrual
period of the mother or record
from ultrasound reading if

available.
402 | How did you give birth? Vaginal delivery------------- 1
That is mode of delivery. Assisted delivery----------- 2

Cesarean section------------- 3
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S.No | Coding categories Questions and filter Skip Code
403 | Have you ever weighed prior | YeS ------------mmmommmmmmeee 1
yo_ur pregnancy_(recent one) or NO 5 205
prior 12 gestational weeks of
your current pregnancy? Do not remember --------- 99 405
404 | If yes what was your weight in | Weight of the mothers:
kg? Do not remember --------- 99
405 | Have you ever been weighed in | YeS --------------m-mnmnmmmmmo- 1
your current third trimester | NQ ---------=mmmmmmmmmmmemee 2 407
pregnancy? Do not remember --------- 99 407
406 | What was your weight in the last | Weight of the mothers:
weight measurement taken? Do not remember --------- 99
407 | Have you visit any health | Yes ---------m-omcmmmmmmmmee- 1
institution for ANC services for |~ 5 213
the current pregnancy?
408 | How many months pregnant | Months:
were you when you first received | Do not remember --------- 99
antenatal care services for this
pregnancy?
409 | How many times did you receive
antenatal care during your | Number of visits:
current pregnancy?
410 | By whom were you getting most | Medical doctor e 1
of the ANC services? Health officer 2
Nurse or midwife---------------- 3
More than one health professionals- 4
Other (Specify):
Do not remember --------- 99
411 | As part of your antenatal care
during this pregnancy, were any
of the following done at least | Service
once? YES NO
Was your weight measured? Weight 1 2
Was your BP measured? BP 1 2
Did you give a urine sample? URINE 1 2
Did you give a blood sample? BLOOD 1 5
412 | During (any of) your antenatal | Yes --------=----=-m-mmemmmmmm- 1
care visit(s), were you told about | N -=-----m-mmmememcmemeeee - 2 414
the  signs  of  pregnancy | Do not remember --------- 99 414

complications?
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S.No | Coding categories Questions and filter Skip | Code
413 | Which signs of pregnancy YES | NO
complications were you told | Vaginal bleeding 1 2
about? Vaginal gush of Fluid |1 2
Severe head ache 1 2
Blurred vision 1 2
Fever 1 2
Abdominal pain 1 2
Other (specify):
414 | During this pregnancy, were you | Y@s --------=-==-=-==----=---- 1
given or did you buy any iron NO oo 5 116
tablets?
Do not remember --------- 99 416
415 | During the whole pregnancy, for | No of Days:
how many days did you take the Do ot remember —————— 99
tablets?
416 | During this pregnancy, did you | Y@s --------=--m-=mnmn-mmmmnmm 1
take any drug for intestinal | NO -----------m-mmmmmmmemmae- 2
worms? Do not remember --------- 99
417 | Have you ever been told that you | Yes -------------=-=-msemmmnmo 1
have chronic hypertension? NO ool 5
Do not remember --------- 99
418 | During this pregnancy, have you | Yges -----=--=-=--=n-mnmmmmmammm 1
been told that you have o - 5
developed pregnancy induced
hypertension? Do not remember --------- 99
419 | During your current pregnancy, | Ys -------------mm-mmemmmnam 1
have you been told that you have [Ng - 2
anemia?
Do not remember --------- 99
420 | What was her hemoglobin level
on her current pregnancy, if 9%
available?
Have you ever been told that you | Yes ----------=-=-mnmmoememmo- 1
421 | have Diabetes Mellitus? T Y 2
Do not remember --------- 99
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S.No | Coding categories Questions and filter Skip Code
422 | During your current pregnancy, | Y€s --------------=-z---m------ 1
have you been told that you have |~\o ... 5
developed gestational diabetes
mellitus? Do not remember --------- 99
423 | During this pregnancy, did you | Yes --------=----mm-mmmmmmmmee 1
have any history of vaginal |\o 5
bleeding prior to the onset of
labor or delivery? Do not remember --------- %9
424 | Did you have any history of | Yes --------m-mmmmmmmoomo - 1
trauma or injury, during your NO —os 5
current pregnancy period?
Probe for all kind of traumas. Do not remember --------- 99
425 | When you got pregnant, did you | Yes -------------------------- -1
want to get pregnant at that time? [N .. 2
Do not remember --------- 99
Section V. Life-style/personal habits during pregnancy
501 | During your pregnancy, did you | Y€S ----------------momomomom- -1
take drinks containing alcohol? NO --=-mmmmmmmmmmmmmm e 2 503
Do not remember --------- 99 503
502 | How often were you taking | Daily--------------------mmemen-
alcohol drinks? 3 times per week------------ 2
1 times per week-------------- 4
Once a month-------------------
503 | During your current pregnancy, | Y€S ------------m-moomommmeee -1
did you ever chew Khat? NO --=-====mmmmmmmm oo 2 507
Do not remember --------- 99 507
504 | How often were you chewing | Daily--------------------o-eoomnm-
khat? 3 times per week------------- 2
1 times per week-------------- 4
Once a month-------------------
505 | During your current pregnancy, | Y€s --------------------m-m--- -1
did you ever smoke? [0 2 507
Do not remember --------- 99 507
506 | How often were you smoking? B ——
3 times per week------------- 2
1 times per week-------------- 4

Ask the question number 507 & 508 only for women who are married/living together by checking

guestion number 206.

507

Does your  husband/partner
smoke cigarettes beside you
while you were pregnant?

D e —— -1
NQ ~-===—= e 2 511
Do not remember --------- 99 511
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508 | How often was he smoking? Daily---------------omm oo 1
3 times per week------------- 2
1 times per week-------------- 3
Once a month------------------- 4
509 | Is there any other person at home | Y€S ---------m-mmmmmmmmmmmmee -1
who smokes cigarette beside you | NO -----------=-=-e-meeeeee- 2 601
while you were pregnant? Do not remember --------- 99 601
510 |How often was he or she | Daily----------------m-m-mmooeno- 1
smoking? 3 times per week------------- 2
1 times per week-------------- 3
Once a month------------------- 4
Section VI: Maternal anthropometric measurements
601 MUAC of the mother in cm? MUAC: cm
602 Height of the mother in cm? Ht: cm |

Section VII: Assessment maternal Antenatal Depression

As you have recently had a baby, we would like to know how you are feeling. Please check the
answer that comes closest to how you have felt IN THE PAST 7 DAY'S, not just how you feel
today. If you have any question or ambiguity you can ask the facilitator.

S. For the following 20 items, Rarely | Some or a | Occasionally | Most or Answer
No | please select the choice that | or little of ora all of the | code
best describes how you have | none of | thetime | moderate time
felt over the past week: the time | (1-2 days) | amount of (5-7 days)
(<1 day) the time
(3-4 days)

701 | | was bothered by things that
usually don't bother me.

702 | 1did not feel like eating; my
appetite was poor.

703 | | felt that I could not shake off
the blues even with the help
from my family and friends.

704 | | felt that | was not as good as
other people.

705 | I had trouble keeping my mind
on what | was doing.

706 | | felt depressed.

707 | | felt that everything | did was
an effort.

708 | | felt hopeless about the future.

709 | I thought my life had been a
failure.

710 | | felt fearful.

711 | My sleep was restless.
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712 | | was unhappy.

713 | | talked less than usual.

714 | | felt lonely

715 | People were unfriendly.

716 | 1 did not enjoy life.

717 | | had crying spells.

718 | | felt sad.

719 | | felt that people disliked me.

720 | I could not get "going".

TOTAL Score Stage

Section VIII: Assessment of intimate partner violence during the index pregnancy

Ask question number 800 for women who are married or in-union and WITHOUT depression
of any degree only by checking question number 206 and section 7 respectively.

800 | While you were pregnant did your Once:----3 | More than
partner had ever: oNnce: —---—- 4

a) Slapped, pushed or shoved you? Yes 3 4

No 2

b) Hit you with fist, kicked, dragged | Yes 3 4

or/and threatened you with a weapon
or used a weapon? No 2

c) Physically forced you to have | Yes 3 4

sexual intercourse against your will? | No 2

d) Forced you to perform any sexual | Yes 3 4
acts you found it humiliating or

N 2
degrading? 0

e) Have you ever made sexual 3 4

intercourse because you were afraid of

what your partner might do? 2

e) Say or do something to humiliate Yes 3 ‘ 4
you in front of others? No 2

f) Insult you or makes you feel bad Yes 3 \ 4
about yourself. No 2

g) Intimidate or scared you on | Yes 3 4
purpose? (Eg. Yelling and smashing

things)

Thank you for your participation and cooperation! | Time at the end of interview:
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Annex II: Amharic version consent form and questionnaire
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ANNEX III: All models of determinant variables by birth weight, Addis Ababa, Ethiopia, 2013.

1% model 2" model 3" model
Variables COR (95% ClI) AOR (95% ClI) AOR (95% ClI)
Age
<24 Years 2.32 (1.50-3.59) 2.21 (1.32-3.71) 0.72 (0.36-1.43)
>35 Years 2.66 (1.25-5.67) 1.68 (0.63-4.50) 2.20 (0.53-9.10)
25-34 Years 1 1 1
Avg. monthly income
<1500 Birr 3.68 (2.07-6.55) 3.36 (1.71-6.58) 2.00 (0.93-4.3)
1501-2500 Birr 3.25(1.19-4.26) 3.32 (1.16-4.64) 2.05 (0.90-4.68)
>2501Birr 1 1 1

Depression status

Depression of any degree

5.48 (3.15-9.54)

4.11 (2.08-8.15)

3.45 (1.29-9.23)

No depression

1

1

1

Domestic violence

Yes 6.52 (3.59-11.84) 5.95 (2.94-12.04) 6.45 (2.41-17.28)
No 1 1
ANC visit frequency
<4 Visits 1.991 (1.22-3.24) 2.01 (1.14-3.56) 2.76 (1.32-5.77)
>4 visits 1 1 1
Fertility desire
Yes 1 1 1
No 1.67 (1.03-2.71) 1.89 (1.13-3.16) 1.49 (0.78-2.85)

History of excessive vomiting

Yes | 1.912 (1.261-2.900) 1.82 (1.09-3.01) 1.70 (0.91-3.17)
No 1 1 1
History of Anemia
Yes 2.081(1.233-3.541) 2.13 (1.11-4.09) 1.84 (0.82-4.11)
No 1 1 1
No of days iron took
0 days 2.06(1.20-3.53) 2.45 (1.31-4.58) 2.89 (1.32-6.34)
1-30 days 1.08 (0.60-1.94) 0.93(0.47-1.81) 0.91 (0.40-2.08)
>31 days 1 1 1
Gestational wt gain
<8Kg 6.54 (3.68-11.62) 6.05 (3.30-11.09) 7.01 (3.33-14.78)
>8K(g 1 1 1
Mothers MUAC
<23cm 2.58 (2.58-3.94) 1.93 (1.14-3.27) 1.94 (1.01-3.73)
>23cm 1 1 1
Mothers height
<155cm 2.78 (1.75-4.42) 2.44 (1.36-4.39) 2.74 (1.32-5.66)
>155cm 1 1 1
History of Anyone smoking 1
Never 1 3.70 (1.19-11.43) 1
Once or more aweek | 4.390 (1.830-10.532) 1 1.96 (0.48-7.95)
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