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ABSTRACT

Background: Low Birth Weight is a major public health problem in developing countries like
Ethiopia with a prevalence rate of 13% and a higher proportion of women have been exposed to
passive smoking. So far, a number of predictors of low birth weight have been established;
however, passive smoke exposure as a risk factor for low birth weight is hardly understood.

Objective: To assess the association between Passive smoke exposure during Pregnancy and low
birth weight among the selected public hospital attendees in Addis Ababa.

Method: The study used an unmatched facility-based case-control design. Data was collected
using a face to face interview with a structured and pre-tested questionnaire supplemented with
medical chart review. The study was conducted in Addis Ababa among women attending
delivery services in three public hospitals (Mahatma Gandhi, Zewditu Memorial, and Yekatit 12
hospitals) from May to August, 2020 G.C. The overall sample size was assigned for each of the
three health facilities using proportional allocation based on their patient load, and a total of 205
cases of neonates with low birth weight (weight at birth < 2500grams) at term were compared
with 410 controls of neonates born with a birth weight of >=2500 grams at term. The data was
analyzed using both bivariate and multivariable analyses. Binary logistic regression was used to
determine the association between dependent and independent variables at 95% confidence level.
Result: From a total of 205 cases and 408 controls, the proportion of passive smoke exposure
among mothers gave birth at the selected public hospitals (mothers of the controls) was 49% (95
% CI: 44%, 54%) and the odds of delivering low birth weight infant were 4 times higher among
those who had a passive smoke exposure as compared to those who were not exposed during
pregnancy [AOR: 4.1, (95% CI: 2.21, 7.76)]. And among the place of exposure, public place
exposure showed a significant association with low birth weight with [AOR: 6.1 (95% CI: 3.56,
10.65)].

Conclusion and Recommendation: This study demonstrated a very high proportion of passive
smoke exposure among women who gave birth at the public hospitals (mothers of the controls).
And low birth weight is significantly associated with passive smoke exposure during pregnancy.
Likewise, Public place exposure was the only passive smoke exposure predictor that showed

association with low birth weight. Therefore Mothers should protect themselves from Passive

Xii



Smoke Exposure during pregnancy primarily from exposure at public places, since it is among
preventable risk factors for low birth weight.

Key words: Low birth weight, Normal birth weight, passive smoke exposure, Addis Ababa
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1. INTRODUCTION
1.1. Background

Low birth weight (LBW) is defined by the World Health Organization (WHO) as weight at birth
less than 2500 gram (1). It’s a multifaceted problem that includes preterm neonates (born before
37 weeks of gestation), small for gestational age neonates at term, and the overlap between these
two conditions (2). The etiology of LBW is multifactorial and is related to maternal, fetal,
placental, and environmental risk factors as well as Antenatal care (ANC) status and socio-
economic status of the mother (3).

According to United Nations Children Fund (UNICEF) 2014 estimate, the proportion of infants
with LBW in sub-Saharan Africa is 13% (only considering those with regional aggregates and

adequate population coverage) but the percentage of infants not weighed at birth was 54% (4).

The term "passive smoking™ (also known as second-hand smoke or environmental tobacco
smoke) usually refers to the inhalation of tobacco smoke that is either exhaled by a smoker or
released as sidestream smoke from a burning cigarette (5). Ogawa et al, operationalized passive
smoking as an exposure to other persons' cigarette smoke for at least 2h a day at home, the
workplace, and other places (6). Second-hand smoke contains the same toxic substances that are
expected to have a similar effect on the fetus as active smoking (7). Passive smoke exposure is a

major public health problem accounting for over 600,000 deaths annually (8).

Exposure to passive smoke harms health, especially vulnerable population groups such as
children, mothers, and pregnant women (9). Around the world, 40% of children and 35% of
female non-smokers were exposed to environmental tobacco smoke (ETS) in 2004 (10) putting
them at higher risks such as low birth weight delivery. Evidences show that, LBW in passively
exposed women is attributed to many factors, including the vasoconstriction properties of
nicotine, elevated fetal carboxyhemoglobin levels, fetal tissue hypoxia, reduced delivery of

nutritional elements, and elevation of heart rate and blood pressure (11).

When we look at the local context, in Ethiopia according to the recent Ethiopian Demographic
Health Survey (EDHS 2016) report, women smokers are scarce but they are exposed to the ill

effects of tobacco smoke in which Addis Ababa accounts for a proportion of 5.4% active



smokers (12) whereas the WHO estimates of Ethiopia’s tobacco use in both sexes was 4% of the
total population (13)

Though there is legislation on smoking bans in public places (14), the latest review of the
legislative history of Ethiopia’s tobacco showed that, there are gaps in the legislation such as
permitting smoking in designated rooms and areas in some banned public or workplaces and that
this should be resolved to prevent the tobacco industry from exploiting such gaps to interfere
with national tobacco control policies (15).

1.2 Statement of the problem

LBW is a major public health problem in developing countries like Ethiopia, with its prevalence
among births with reported birth weight as high as 13% (16) and according to a recent meta-
analysis, Endalamaw et al. have estimated the national pooled prevalence of LBW in Ethiopia as
high as 17.7% (17). Maternal smoking during pregnancy is associated with adverse effects in
utero such as impaired fetal growth, low birth weight, preterm delivery, and increased neonatal
and infant mortality (18) similar effects were reported for pregnancies exposed to passive smoke.
Maternal Environmental Tobacco Smoke exposure for more than 3 hours a day in late pregnancy

was significantly associated with an increased risk of LBW in the Generation R Study (19).

Alarmingly, the 2016 Global adult tobacco survey (GATS) fact sheet Ethiopia, estimated that
26% of adult women are exposed to tobacco smoke at the workplace and 12.5% are exposed at
least monthly at their home (20) this figure could rise as high as 33% daily indoor second-hand
smoke (SHS) in Kersa, Eastern Ethiopia (21).

The tobacco industry is now concentrating its attention on emerging markets in Sub-Saharan
Africa, trying to take advantage of the continent’s patchwork tobacco control regulations and
limited resources to combat industry marketing advances and being the second most populated
African country after Nigeria, Ethiopia is a major opportunity for foreign tobacco companies to

invest and recruit new smokers (22).

Exposure to adverse effects is preventable. Improving public health through continuing efforts to
mitigate the burden associated with tobacco-related deaths and exposure to tobacco smoke still

has become a national and international priority for governments and other stakeholders (23) but



it still remains a prominent cause of premature mortality and morbidity, with evidence showing

that there is no safe level of tobacco smoke exposure.

Given the multi-factorial nature of LBW, tackling the problem would require a holistic approach.
So far, the documented evidences on determinants of LBW contains Socio-demographic factors,
Maternal and obstetric factors, maternal substance use factors such as alcohol and “Khat” (24—
26) However, Passive smoke exposure as a preventable risk factor for LBW has not been well
addressed.

Therefore this study aims to assess the association between passive smoke exposure during
pregnancy and LBW among women who gave birth at selected public hospitals in Addis Ababa,
Ethiopia.

1.3 Significance of the study

e The findings of this study could be used as a first step or input to combat neonatal death
attributed to LBW from a stance of environmental risk factors such as Passive smoke
exposure.

e It will shed a light for stakeholders such as regulatory authorities and strengthen the
tobacco regulation policy.

e It will also serve as a baseline for further various studies and for planning health

intervention or promotion programs aimed at improving the health of infants and women.



2. LITERATURE REVIEW
2.1 Prevalence of active and passive Smoking

Smoking during pregnancy has been associated with several adverse health consequences for
both the fetus and the mother. Lancet 2018 report showed a 1.7% global prevalence of smoking
during pregnancy with regional disparity on its magnitude ranging from the highest in European
Region with a prevalence of 8-1% (95% CI 4-0-12-2) to the lowest in the African Region with a
prevalence of 0-8% (0-0-2-2) (27).

Second-hand smoke kills approximately 900,000 individuals per year, but one quarter remained
globally exposed, placing a higher risk of exposure and associated burden on certain groups such
as non-smoking women and those in lower socio-economic strata (28). According to the WHO
2019 report on the Age-standardized prevalence estimates for daily tobacco use among people
aged 15 and above, Africa is among the highest top three shares of tobacco users from which
Lesotho being the uppermost tobacco epidemic country in the continent with estimates of 22.6 %
(95% C.1 16.9-28.8) (29).

According to WHO’s recent reports, passive smoke exposure causes more than 1.2 million
premature deaths each year and 65,000 children die per year from illness related to passive

smoke exposure (30).

A population-based study and a meta-analysis of cross-sectional data by Owili et al on domestic
second-hand smoke and the risk of under-five mortality in 23 Sub-Saharan Africa countries have
shown that exposure to domestic second-hand tobacco smoke had a significant positive impact
on the risk of under-five mortality in sub-Saharan Africa with Ethiopia’s Hazard ratio of 1.16
(95% CI: 1.02-1.31) indicating a risk of death (31).

In a population-based cohort study in Taiwan, approximately 62% of the 18-month-old infants
lived in a household with at least one smoker where the father’s smoking accounts for 84% of
the households. Among these infants, 70% were exposed to SHS and 36% were exposed to
heavy SHS in utero (32).



In a Cross-sectional survey of 646 mother-child pairs from China, Liu et al. has found that 240
(37%) mothers had a total second-hand smoke exposure throughout pregnancy. The mothers
reported Domestic and workplace exposure as their primary sources of exposure with 62% and
46% respectively. And among the exposed group, 41% of them reported Domestic exposure as
their only exposure source (33).

Evidence on the local context

An exploratory cross-sectional study of women in Aleta Wondo, Ethiopia, by Petersen et al.
showed that the prevalence of living with a tobacco user was 7.6% however 14 .4% of the
overall and 22% of the urban participants had daily exposure at their home. After controlling for
other covariates, place of residence, allowing smoking in the home, living with a tobacco user,
and exposure to point-of-sale advertising within the last 30 days was found to be strong
correlates that contributed significantly to the prediction of the probability of reporting daily
SHS prevalence at home (34).

In a cross-sectional study done in Butajira region on substance use during pregnancy, Alamneh
et al. has found that About 0.6% (95% CI: 0.1, 2.3%) of pregnant women were exposed to
tobacco smoke at workplaces, 15.2% (95% CI: 11.8, 19.5%) of pregnant women exposed to
tobacco smoke at public places and 9.7% (95% CI: 6.9, 13.3%) had a domestic SHS exposure
from which 75.8% of them had a daily SHS exposure. The total SHS exposure of the mothers
was 23.2 % (95% CI: 19.0, 28.0) (35).

2.2 Prevalence of Low birth weight

Low birth weight is a good summery measure of the mother’s health, nutrition, health care
delivery, and poverty as LBW infants are at a higher risk of morbidity and mortality right after

their birth including Non- communicable disease later in their life if they thrive (36).

Looking at the burden of LBW in the local context, evidence indicates the severity of the
problem in Ethiopia. Bililign N et al, review showed that LBW accounted for 27,243 deaths in
2014 which constitutes 4.53% of the total deaths (37). Further prevalence studies done in
Gondar, Tigray, and Jimma zone of Ethiopia reported 11.2%, 14.6%, and 22.5% prevalence
respectively ((38),(39)(40)).



In addition to the mentioned evidence, a systematic review and meta-analysis by Endalemaw et
al. has found that from total of 30 studies with 55,085 participants used for prevalence
estimation, The pooled prevalence of LBW was 17.3 % (95% CI: 14.1 —20.4) (17).

2.3. Determinants of Low birth weight

Epidemiologic studies conducted in Ethiopia identified some risk factors of LBW, a recent
evidence is a review by Bililign et al. on LBW and its risk factors in Ethiopia have found that
Socio-demographic (maternal education level, occupation, income and place of residence),
maternal/obstetric (maternal age, antenatal care visit, maternal weight, and stature, preterm birth,
and parity), obstetric and medical disorders during pregnancy (hypertensive disorders of
pregnancy, anemia, and malaria) and fetal factors (infant sex and congenital malformations) are
the common risk factors for low birth weight in Ethiopia (37).

Another case-control study by Lema Desalegn and Deresse Legesse on determinants of LBW in
Debre Berhan referral hospital has reported that mother’s hemoglobin level (AOR=1.00, p-
value<0.045), pregnancy-induced hypertension (AOR =3.415, p-value<0.047) and gestational
age <37 weeks (AOR=4, p-value<0.001) are the significant determinants of LBW (25).

2.4 Passive smoking and Low birth weight

In relation to the association between passive smoke exposure and birth weight of neonates, there
are different arguments or findings in our review. Some found a significant association while
others didn’t. Among the articles that didn’t find a significant association between second-hand

smoke exposure and low birth weight are.

A study was done in Japan by Miyake et al which used pre-birth cohorts of has shown that
mothers who had domestic or workplace exposure weren’t significantly associated with the risk
of any adverse birth outcomes. Likewise, no association was found between maternal SHS

exposure at home or work and the infant’s weight at birth (28).

Another study supporting this finding is done by Nora L. Lee et al in North china on Postpartum
women who had given birth to full-term, live-born singletons, found that there was no
association between prenatal SHS exposure and birth weight among babies after controlling for
the known predictors of birth weight. There was no reduction in average birth weight when the

exposure from all sources of SHS was combined (41).
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Another Retrospective cohort study in the UK by Ward et al with 3 categories, The non-exposed
group, active smoking group at any trimester during pregnancy group, and SHS exposure group
showed that for the SHS exposed group, a significant reduction in birth weight was observed but
it was only in the crude analysis, mean weight at birth difference = [-59 g (95% CI -0.090, -
0.027)] and for the actively smoking group = [-168 g (95% CI -0.191, -0.146)]. Even though a
decrease in birth weight is seen, the decrease in the SHS exposed group as compared to the no
exposure group was found to be not significant after adjustment (37).

Among the articles that showed a significant association between passive smoke exposure and
birth weight are.

Ashford et al in Kentucky USA has assessed maternal passive smoking using both biomarker
(Maternal hair nicotine) and questionnaire and has found a 306 grams decrease in birth weight
which was in alignment with the medium hair nicotine level correlation as compared to the non-
smoking and the actively smoking mothers and women who had prenatal SHS exposure were
more likely to have immediate newborn complications (OR = 2.4; 95% CI 1.09-5.33) than non-

exposed women (42).

A recent case-control study by Niu Z et al. on pregnant women who gave birth to full-term
infants has found that full-term LBW was found to be significantly associated with passive
smoke exposure during pregnancy (AOR=2.14; 95%CIl =1.06-4.32), after controlling for

potential confounders (43).

A cross-sectional study in Iran, by Eftekhar et al, has found a statistically significant reduction in
birth weight (p-value < 0.001). In this study, 14.2% of mothers had passive smoke exposure
during pregnancy with their mean infant’s weight 2885.20 + 354.35 grams, and in the non-
exposed group, 3136.46 + 413.32. Pre-mature birth in the SHS exposed group has been 14.1%
and 2% in the non-exposed group with a statistically significant (p-value < 0.001) difference. It
has been found that the risk of premature birth in the SHS exposed group is 7.95 times more than

those in the non-exposed group (44).

In another case-control study in India on residential tobacco exposure by Khattar, et al.

Environmental Tobacco Smoke exposure was reported by 45% of the 300 subjects enrolled in



this study. Mothers who were passively exposed had 3.45 times the odds of delivering a LBW
neonate when compared to the non-exposed mothers (P<0.001) and was found to have a strong
dose-response relationship with LBW (45).

On an additional retrospective cohort study in Malaysia, a significant birth weight decrease of
12.9 grams (95% CI: 7.01, 18.96) for each unit of exposure to a cigarette was observed. Exposed
mothers showed a LBW incidence of 10% (95% CI 5.94, 14.06) as compared to the unexposed
women. The proportion of premature delivery among LBW newborns was 33.8% for exposed

women and 30% for non-exposed women (8).

On a retrospective population study in Czech Republic, Dejmek et al have shown that about 25%
of non-smoking mothers reported SHS exposure during pregnancy when compared with 67% of
the mild and 85% of the heavy active maternal smoking with an AOR of low birth weight for
infants of SHS exposed mothers was 1.51 (95%Cl, 1.02-2.26) (46).

A cross-sectional study in Jordan S. Khader et al found that SHS exposed women were 1.5 times
[(AOR = 1.56 (95% CI. 1.31,1.89), p<0.005] more likely to deliver an LBW baby when
compared to non-exposed women after adjusting for age, level of education, employment, family

income, height, blood type, parity and history of preterm delivery (47).

Meanwhile Prospective study done in the same study area by Abu-Baker et al has shown that the
SHS predictor variables explained 22% of the birth weight difference. Also, subjects who
reported a higher average number of SHS exposure hours per week from occupational exposure
in the second trimester and home and outside in the third trimester were at a greater risk of
having a LBW neonate than women who reported a lower average number of SHS exposure
hours (p < 0.05) with an AOR of 1.331 (95% CI 1.052-1.684) for work exposure, AOR =1.075
(95% C1 1.029-1.124) for home exposure, and AOR = 1.154 (95% CI 1.055-1.262) for outside
(public place) exposure (48).



2.5 Measurement of main exposure variable and outcome variable

Measurement of Passive smoke exposure

An assessment of the risks associated with tobacco exposure relies on validity, reliability, and
measurement error of the measurement methods and it can be assessed by three mechanisms:
measuring tobacco smoke components in the air (environmental measurements), self-reported
exposure using questionnaires or interviews, and measurement of concentrations of smoke
components in the body (biomarkers) (49). Therefore the decision to choose which method to
use will vary based upon the subject of interest, assessment objectives and cultural context (50).

However, it has been shown that when measured by cotinine (a biomarker-based measurement
method), levels of tobacco smoke exposure from partner smoking were low in non-smoking
pregnant women indicating that it is valid to use partner smoking as a negative control for

investigating in-utero effects (51).

Measurement of Birth Weight

Despite the fact that birth weight is a good summery measure of the long term maternal
malnutrition, birth weight measurement has always been a difficulty in low-middle income
countries. There are different techniques such as birth records or mothers recall to reporting
neonatal birth weight in national surveys (12) but then again only 14% are measured at birth in
Ethiopia (with regional variation where Addis Ababa constitutes for 89.2% of births with
reported birth weight from total births) according to the recent EDHS. Therefore, mother’s
subjective assessment helps as a proxy indicator when measured birth weight is not present with
evidence suggesting that it should be used cautiously according to Nigatu D et al. who reported
that maternal birth size recall correctly identified only 57% of actual LBW’s and only 41% of the
babies perceived as “small” by their mother were actually in the LBW category (52).

Another challenge of birth weight measurement is heaping where, infants who are weighed at

birth are less likely to have a low birth weight given the substantial heaping (53).



3. CONCEPTUAL FRAMEWORK

The conceptual frame work described the major exposure variable, associate variables, and the
outcome variable. Our dependent (outcome) variable was LBW which is affected by associate
variables like Socio-demographic factors, maternal and obstetric factors, substance use factors
(Which we had later controlled for their effect with multivariable model) and The exposure
variable was passive smoke exposure with predictors like Place (home, work, public places),
Timing (trimester),amount of exposure. The conceptual frame work was used only to explain the
possible factors that can affect the outcome variable, and only the bold arrow was the aim of the
study. The confounding variables were not assessed in this study. This conceptual framework
was self-constructed based on reviewed literature (24-26,54)

f ) \ [ Maternal
Socio- I —
= . illness during
demographic reonanc
factors PROM, UT!
-maternal age, GDM, \/agina{l
educational level, bleeding
partner’s ( . \
educational level \ / Major
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pregnancy
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-Low birth weight at term
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supplementation, -Timing of
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-parity, previous N (trimester)
LBW, abortion

Substance use during -Duration of
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pregnancy exposure
and stature \ i )

) - “Khat” chewing, Alcohol
-hemoglobin level use, Active smoking and

\ ) other substance use
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Figure 1: Conceptual framework for the Assessment of Passive Smoke Exposure during Pregnancy and
Low Birth Weight: A Case-Control Study among Public Hospitals in Addis Ababa
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4. RESEARCH QUESTION
Is there an association between passive smoke exposure during pregnancy and Low birth weight?
5. OBJECTIVES

5.1 General objective

The main objective of this study was to assess the association between passive smoke exposure
during pregnancy and Low Birth Weight among women who gave birth at the selected public
hospitals of Addis Ababa, Ethiopia 2019/2020.

5.2 Specific objectives

The specific objectives of the study were the following

1. To determine the proportion of passive smoke exposure during pregnancy among women
who gave birth at the selected hospitals (mothers of the controls).

2. To determine the association between passive smoke exposure during pregnancy and
Low Birth Weight at the selected hospitals.
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6. METHOD

6.1 Study area and period

The study was conducted in regional hospitals found under Addis Ababa City Administration
Health Bureau namely; Gandhi memorial hospital, Zewditu, and Yekatit 12 hospitals. Addis
Ababa has an estimated area of 530.14 square kilometers and a density of 5,936.16 people per
square kilometer, its estimated population in 2019 was 7.8236 million according to the 2019
world population review ((55),(56)). According to the Federal Ministry of Health, Addis Ababa
has 13 public hospitals, 32 private hospitals, and 93 health centers. The hospitals are equipped
with midwives, skilled physicians with obstetrics and gynecology specialists and delivery
services (57). Neonates delivered in these facilities are weighed and recorded in the registration
book. This study was conducted from May to August 2020.

6.2 Study design

A facility-based unmatched case-control study design was used to compare maternal passive
smoking during pregnancy against newborn birth weight in the selected hospitals of Addis
Ababa. Term live newborns who have low-birth-weight (less than 2500 g) at birth were
considered as cases, while term neonates who have a birth weight (>=2500 g) were considered as

controls.

6.3 Target population

All pregnant women attending delivery service at public facilities of Addis Ababa were the target

population.
6.4 Source population

All pregnant women who gave live, singleton birth and are attending delivery service at the

selected public facilities of Addis Ababa were the source population.
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6.5 Study population

All pregnant women who gave live, singleton birth and are attending delivery service at the
selected public facilities of Addis Ababa birth during the study period and fulfill the eligibility

criteria for being a case or a control.

6.6 Study unit

Mother-infant pair was the study unit.
6.7 Inclusion and Exclusion criteria

6.7.1 Inclusion criteria

e The eligible subjects for this study were mothers who delivered live singleton infants
with a birth weight of < 2500 grams at term for being a case and birth weight >=2500
grams at term for being a control attending at the selected public hospitals during the data
collection period and who were willing to participate in the study.

6.7.2. Exclusion criteria

e Those excluded from the study were mothers with a previous history of medical
conditions of (diabetic Mellitus, cardiac illness, hypertension), or had multiple

pregnancy/deliveries.

6.8 Sample size determination and sampling procedure

6.8.1. Sample size determination
The sample size was calculated using Epi Info version 7.2.1.0 statistical software package
(Annex 7) and a 5% non-response rate was added to it to obtain the final sample size and the
largest value was taken as the final sample size.
For the first specific objective with an assumption of:
e The proportion of passive smoke exposure in normal birth weight as 6% (58), the margin
of error 3%, level of significance 5%, and power as 80% therefore the final sample size
was 241, adding a 5% non-response rate the final sample size for this objective was 253

For the second specific objective with an assumption of:
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Using two population proportions approach with the following assumptions: 95% confidence
level (Z /2= 1.96), power (Zf = 0.84), control to case ratio 2:1 (r = 2), the proportion of passive
smoke exposure among pregnant women (general population) the normal birth weight = 6% with
detectable OR = 2.44 (from a previous study which only took in to account partner smoking)
(58). Accordingly, after adding 5% for non-response rate 205 cases and 410 controls were
enrolled in the study.

Since the sample size for the second specific objective was larger, the final sample size was

taken as 205 cases and 410 controls.

6.8.2 Sampling procedure

The study subjects were selected from three hospitals that are Mahatma Gandhi Memorial,
Zewditu Memorial, and Yekatit 12 hospital. Purposive sampling technique was used to select the
hospitals because of their higher skilled deliveries, the three facilities had a skilled delivery of
9763, 6982, 5581 deliveries respectively with a total of 22,326 skilled deliveries in 2011 E.C
(59). Then the proportional allocation technique was used to assign the sample size to each
facility in accordance to their delivery load. In each selected health facility, the newly born
neonates who fulfill the eligibility criteria for cases, as an index study subject were enrolled
consecutively till the expected sample size for the facility was complete. For every case selected

as an index subject, two consecutive controls were included in the study.
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Figure 2: Schematic presentation of sampling technique for the Assessment of Passive Smoke
Exposure during Pregnancy and Low Birth Weight: A Case-Control Study among Public
Hospitals in Addis Ababa
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6.9 Variables

6.9.1 Dependent variable
Lowhbirth weight at term
6.9.2 Independent variables

Major exposure variable

Passive smoking status during pregnancy (place, duration, timing)

Other covariates

Socio-demographic characteristics of the mother- age, educational status, marital status,

occupation, spouse’s education, occupation and monthly household income

Maternal and obstetric characteristics- parity, history of abortion, history of LBW, ANC
visits, number of ANC visits, iron supplementation, no of days iron tablet was taken, Mode of
delivery, hemoglobin level, maternal BMI, maternal stature, pregnancy related risks (Vaginal

bleeding, gestational DM, early labor, UTI, severe nausea/vomiting/dehydration, PROM)

Maternal substance use characteristics during pregnancy- alcohol, “Khat” chewing, active

smoking, other substances use like cannabis

Newborn characteristics - sex, gestational age, birth weight

6.10 Operational definitions
1. Passive smoke exposure: Being exposed to someone else's cigarette smoke during the
entire or part of the trimester during their pregnancy among home, work, or public places
(Restaurants, Bars, or cafeterias) for more than 15 minutes at least 1 day a week.
2. Cases: Term infants weighing less than 2500 grams

3. Controls: Term infants weighing greater than or equal to 2500 grams.
6.11 Data collection tools and procedures

Data was collected through interviews and medical record review. At the postnatal, interviewer-

administered pre-tested structured questionnaires were used to collect data from the mothers.
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The questionnaire comprised different parts including socio-demographic characteristics,
maternal and obstetric characteristics, and substance use behavior during pregnancy, and passive
smoke exposure. It was adapted from different related studies. The questionnaire for socio-
demographic information was from EDHS 2016 (16), for the maternal and obstetric information
from the Pregnancy Risk Assessment and Monitoring Surveillance (PRAMS) questionnaire (60),
for passive smoke exposure measurement from Global Adult Tobacco Survey (GATS) (61) and
The Second-hand Smoke Exposure Scale (62).

Method of assessment for dependent and independent variables
Data obtained through structured questionnaires were:

» Socio-demographic characteristics of the mother- age, educational status, marital status,
occupation, spouse’s education, occupation and monthly household income

» Maternal and obstetric characteristics- parity, history of abortion, history of LBW, ANC
visits, number of ANC visits, iron supplementation, no of days iron tablet was taken,
Mode of delivery, pregnancy related risks (Vaginal bleeding, gestational DM, early labor,
UTI, severe nausea/vomiting/dehydration, PROM)

» Maternal substance use characteristics during pregnancy- alcohol, “Khat” chewing, active
smoking, other substances use like cannabis

» Passive smoking status during pregnancy (place, duration, timing)
Data obtained through reviewing medical records were:

» Maternal and obstetric characteristics : mother’s hemoglobin level, pre-pregnancy weight
and height

» Newborn information- sex, gestational age, birth weight

6.12 Data quality assurance

The tool was prepared in English at first and translated to Amharic, the local language, and then
back to English by another person to assure its consistency. The Amharic version of the tool was
used as a data collection instrument and it was pre-tested on women (n= 30) and face validity

was performed. The questionnaire was pre-tested by the principal investigator at Gandhi
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memorial hospital (those subjects were excluded from the study), afterwards minor modification
of the study tool, like wording, rearticulating, and quantifying the time required to interview
respondents were made. Among the modifications were, Last Menstrual Period (LMP) wasn’t
easily remembered by most of the respondents so we omitted that in the final questionnaire, and
also the “Not applicable” response for the item “Do you usually work indoors, outdoors or both”

wasn’t included in the original tool for the mothers who were either a housewife or a student.

Intensive training was given for two days by the principal investigator to the data collectors. It
mainly focused on the objective, the content of the tool, procedure of data collection,
participant’s privacy, and confidentiality. Six midwives and nurses with BSc degree
qualifications who were staff at the respective hospitals and were experienced with data
collection were assigned to collect the data.

6. 13 Data processing and analysis procedure

After the data was collected, the completeness and consistency of the questionnaire were
checked manually, then before analysis, missing values and outliers were checked by the
principal investigator. Then both the questionnaires and the variables were coded. After this, Epi
DATA version 4.4.2.1 was used to enter the data; it was then exported to Statistical Package
Statistical software (SPSS, version 25) where data cleaning was made before the analysis.

During the analysis, missing values (those extracted from medical records) were handled by
using mean/median series statistical technique. After that cross-tabulation was used in both
cases, and controls and Chi-square test was used to test the association between categorical
variables. To assess the association between LBW babies and various risk factors, a binary
logistic regression model was used at a 95% confidence interval. Binary logistic regression
analysis was first performed to assess for potential confounders by checking if variables have an
association (borderline association) with both the exposure and the outcome variable at p-
value<0.25 in the crude odds ratio after testing for multicollinearity. Afterwards, potential
confounders were identified (Annex 8 and 9) and adjusted in the final model to determine the
adjusted odds ratio in the Multi-variable logistic regression. Statistical significance was declared
at P-value <0.05.

For the estimation the proportion of passive smoke exposure during pregnancy among women

who gave birth at public hospitals (mothers of the controls), the descriptive analysis (cross tabs)
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was done for women who responded “yes” to being exposed to at least one of the three places
(home, workplaces in the last 30 days, public or outside places in the last 7 days) during any

point of their pregnancy accordingly, the 95 % CI was used to report the prevalence estimate.

6.14 Ethical consideration

Ethical clearance was found from the Research and Ethics Committee of the School of Public
Health, Addis Ababa University for appropriateness and scientific content. The study was
conducted in the selected health facilities after permission was obtained from the relevant bodies.
Informed verbal consent was obtained from mothers of eligible neonates before participating in
the study. They were informed regarding the purpose, procedures, potential risks, and benefits of
the study. Each participant was informed on the right to refuse, ask any question that is not clear,
and discontinue the interview any time in between for any inconveniences. They were assured of
maximum confidentiality about any information obtained and no identifiers were used. Data
were obtained 1-2 days after delivery, either at the Neonatal intensive care unit (NICU) for the

cases and postnatal ward for the controls during their maximal comfortable time.
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7. RESULT

7.1 Socio-demographic characteristics of the mothers and neonates

From a total of 615(205 cases and 410 controls ) mothers who were selected from the three
public hospitals that is, Mahatma Gandhi Memorial, Zewditu Memorial hospital, and Yekatit 12
hospital, 2 of the controls refused to give informed consent therefore did not participate in the
current study. Therefore a total of 205 cases and 408 controls participated in the study, making
the response rate 100% among cases and 99% among controls. The study had a high response
rate probably due to the incorporation of data collectors from the respective public hospitals.

The mean maternal age + Standard Deviation (S.D) among cases and controls was 26.1 (+4.4)
and 26.7(x3.8) respectively. The majority of the respondents were between the age group of 25-
29 years. Two-third (67.8%), of the cases and more than half (59.1%) of the controls belongs to
Orthodox Christian religion.

In this study, maternal age, mother’s education status, mother’s religion, marital status, mother’s
occupation, and household income level showed a statistically significant association with LBW.
However, partner’s educational levels didn’t show a statistically significant association with
LBW (Table 1.)

Among the cases, 103(50.2%) were male while among the controls, 220(53.9%) were male but
there was no significant association between infant’s sex and LBW. Regarding their gestational
age and birth weight, among the cases, the mean gestational age (xSD) and mean birth weight
(xSD) was 42(£1.9) weeks and 1846.2 (£400) grams, respectively. While among the controls, it
was 44(+0.9) weeks and 2676.4 (£210.6) grams, respectively.

The median of house hold monthly income among mothers of cases was 5000 Ethiopian birr
(ETB) with minimum of 2000 ETB and a maximum of 15,000 ETB whereas among mothers of

controls, the median was 5000 ETB with a minimum of 2000 and a maximum of 20,000 ETB.

Table 1: Socio-demographic characteristics of infants and mothers (cases n=205, controls n=408)
Addis Ababa, 2020
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Characteristics Cases Controls Statistics X test
N (%) N (%)

Infant’s sex

Male 103(50.2%) 220(53.9%) X?=0.74

Female 102(49.8%) 188(46.1%) (df=2) p>0.05

Infant Gestational age (weeks) 205(100%) 408(100%)

Mean (S.D) 42 (x1.9) 44 (+0.9)

Mother’s Age (26.5 (+4.0)

15-24 82(40.0%) 124(30.4%) X?=6.57

2529 81(39.5%) 201(49.3%) (df=2) p<0.05

>=30 42(20.5%) 83(20.3%)

Mother’s education

Never educated 7(3.4%) 20(4.9%) X?=12.37

Elementary 31(15.1%) 110(27.0%) (df=2) p<0.05

Secondary or More 167(81.5%) 278(68.1%)

Partner’s education

Never educated 17(8.3%) 37(9.1%) X?=1.86

Elementary 15(7.3%) 43(10.5%) (Df=2) p>0.05

Secondary or more 173(84.4%) 328(80.4%)

Religion
Orthodox
Muslim
Protestant
Catholic

Marital status
Without a partner
With a partner

Mother’s occupation

Housewife

139 (67.8%)
35(17.1%)
25(12.2%)
6(2.9%)

19(9.3%)
186(90.7%)

70(34.1%)

241 (59.1%)
75(18.4%)
55(13.5%)
37(9.1%)

48(11.8%)
360(88.2%)

200(49.0%)

X?=11.85
(Df=4) p<0.05

X?=10.87
(Df=1) p<0.05

X?=12.25
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Employed 135(65.9%) 208(51.0%) (Df=1) p<0.001
Monthly household income(Quintile)

Unknown” 46(22.4%) 190(46.6%) X?=37.94
<2000 7(3.4%) 14(3.4%) p<0.001
2001-4000 46(22.4%) 80(19.6%)

4001-6000 60(29.3%) 74(18.1%)

>6001 46(22.4%) 50(12.3%)

* Unknown describes the respondents who either doesn’t know their house hold monthly income

or who refused to answer.

7.2 Maternal and obstetrics related characteristics

Of the total respondents, 179 (87.3%) of cases and 341 (83.6%) of controls had parity of less
than 3. And when asked whether they wanted the pregnancy or not, 161 (78.5%) of the cases and
330 (80.9%) of the controls wanted the pregnancy. Of all the respondents, 22 (10.7%) of cases
and 11 (2.7%) of controls had a history of low birth weight and 40 (19.5%) of the cases and 63
(15.4%) of the controls had a history of abortion. The mean hemoglobin level (xSD) of the
mothers was 11.3(x1.8)g/dl and 12.7(x1.1) g/dl among cases and controls respectively.
Regarding ANC follow-up, 178 (86.8%) of the cases and 392 (96.1%) of the controls had ANC

follow-up.

The variables that were found to be significantly associated with LBW were, history of previous
LBW delivery, ANC follow up, Number of ANC, Iron supplementation, Number of days iron
tablets were taken, PROM, Mode of delivery. The remaining maternal and obstetric related

characteristics were found to be not significantly associated with LBW (Table 2).

Table 2: Obstetrics characteristics of mothers who gave birth to lower and normal birth weight
(cases n=205, controls n=408) Addis Ababa, 2020

Characteristics Category Cases Controls Statistics X” test
No (%) No (%)

Maternal 205(100%)  408(100%)

hemoglobin

Mean (S.D) 11.3(x1.8)  12.7(x1.1)
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Wanted
pregnancy
Parity

the

History of LBW

GDM

Vaginal bleeding

UTI

Severe
vomiting,
dehydration
Early labor

PROM

nausea,

ANC follow up

Frequency of ANC

lron

supplementation

No of days iron

tablets were

taken

Mode of delivery

Yes
No
<3
>=3
Yes
No
Yes
No
Yes
No
Yes

No
Yes

No

Yes

No

Yes

No

Yes

No

<4

>=4
Yes

No

<60
60-90
Vaginal
Assisted
C-S

161(78.5%)
44(21.5%)
179(87.3%)
26(12.7%)
22(10.7%)
183(89.3%)
6(2.9%)
199(97.1%)
7(3.4%)
198(96.6%)
20(9.8%)
185(90.2%)
50(24.4%)

155(75.6%)

46(22.4%)
159(77.6%)
58(28.3%)
147(71.7%)
178(86.8%)
27(13.2%)
177(86.3%)
28(13.7%)
144(70.2%)
61(29.8%)
113(55.1%)
92(44.9%)
131(63.9%)
14(6.8%)
60(29.3%)

330(80.9%)
78(19.1%)
341(83.6%)
67(16.4%)
11(2.7%)
397(97.3%)
12(2.9%)
396(97.1%)
26(6.4%)
382(93.6%)
45(11.0%)
363(89.0%)
90(22.1%)

318(77.9%)

115(28.2%)
293(71.8%)
35(8.6%)
373(91.4%)
392(96.1%)
16(3.9%)
239(58.6%)
169(41.4%)
347(85.0%)
61(15%)
173(42.4%)
235(57.6%)
299(73.3%)
26(6.4%)
83(20.3%)

X?=0.47 (Df=1) p>0.05

X?=1.48 (Df=1) p>0.05

X?=17.29 (df=1) P<0.01

X*=.000 (Df=1) P>0.05

X?=2.34 (Df=1) p>0.05

X*=0.23 (Df=1) P>0.05

X*=0.42 (Df=1) P>0.05

X?=2.33 (Df=1) P>0.05

X?=41.2 (df=1)P<0.001

X?=17.8 (df=1) P<0.001

X?=48.2 (Df=1) P<0.001

X?=18.7 (Df=1) P<0.001

X?=8.87 (Df=1) P<0.05

X?=6.42 (Df=2) P<0.05
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History of abortion  Yes 40(19.5%)  63(15.4%) X?=1.62 (Df=1) P>0.05

No 165(80.5%)  345(84.6%)
Gestational weight <10 K.g 174(84.9)  324(79.4%) X?=2.67 Df=1 P>0.05
gain >=10 K.g 31(15.1%)  84(20.6%)
Pre-pregnancy <45 K.g 6(2.9%) 6(1.5%) X?=1.50 (Df=1) p>0.05
weight >=45 K.g 199(97.1%)  402(98.5%)
Pre-pregnancy Underweight ~ 1(0.5%) 3(0.7%) X?=1.50 (Df=3) p>0.05
BMI Normal 146(71.2%)  271(66.4%)

Overweight 56(27.3%)  128(31.4%)

Obese 2(1.0%) 6(1.5%)

7.3 Substance use characteristics during pregnancy

Among the total mothers, 95 (46.3%) of mothers of the cases and 143 (35%) of mothers of the
controls consumed alcohol during pregnancy which made alcohol consumption during pregnancy
40% among the total mothers. Of the total respondents, 8 (3.9%) of the cases and 27(6.6%) of
the controls had “Khat” chewing practices. Alcohol consumption was significantly associated
with LBW but, other behavioural related characteristics (“Khat” chewing, cigarette smoking, and

other substance use) were found to be not significantly associated with LBW.

Table 3: Substance use characteristics of mothers who gave birth to Lower and Normal birth
weight (cases n=205, controls n=408) Addis Ababa, 2020

Characteristics Category  Cases Controls Statistics X” test
N (%) N (%)

Alcohol Yes 95(46.3%) 143(35%) X?=7.326 (Df=1) P<0.05

consumption No 110(53.7%) 265(65%)

“Khat” chewing Yes 8(3.9%) 27(6.6%) X?=1.868 (df=1) P>0.05
No 197(96.1%) 381(93.4%)

Active smoking Yes 0(0%) 9(2.2%) X?=3.520 (df=1) P>0.05*
No 205(100.0%)  399(97.8%)

Other substance Yes 0(0%) 7(1.7%) X?=3.558 1 (df=1) P>0.05*
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(cannabis No 205(100%) 401(98.3%)

,injectable)

* Fisher exact test for cell counts less than 5

7.4 Proportion of passive smoke exposure during pregnancy among women who
gave birth at the selected public hospitals (Mothers of controls)

Among the total mothers, The proportion of passive smoke exposure during pregnancy among
women who gave birth at selected public hospitals (mothers of controls) was found to be 49%
(95 % CI: 44%, 54%) who reported being exposed to Passive smoke at least at one of these
places among the mother’s home (from their spouses or other family members), work-place in
the last 30 days or public place in the last 7 days with a significant difference between cases and

controls.

Table 4: Passive smoke exposure predictors among mothers who gave birth to Lower and
Normal birth weight (cases n=205, controls n=408) Addis Ababa, 2020

Characteristics Cases Controls Statistics X* test
N (%) N (%)

Total Second-hand

smoke exposure

Exposed 128(62.4%) 200(49%) X?=9.88 (DF=1)

Not exposed 77(37.6%) 208(51%) P<0.001

Home exposure

Exposed 25(12.2%) 21(5.1%) X?=9.76 (DF=1)

Not exposed 180(87.8%) 387(94.9%) P<0.05

Work place
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Exposed 45(22.0%) 54(13.2%) X?=7.65 (DF =1)
Not exposed 160(78.0%) 354(86.8%) P<0.05

Public place

Exposed 123(60%) 91(22.3%) X?= 85.33 (DF=1)
Not exposed 82(40%) 317(77.4%) P<0.001

No of cigarettes per

day at home

Not exposed 177(86.3%) 387(94.9%)  X°=13.440 (DF=1)
1-20 cigarettes 28 (13.7%) 21 (5.1%) P<0.001
Trimester of home

Exposure

Not exposed 180(87.80%) 387(94.85%)  X?=0.23 (DF=2)
Exposed at least for p>0.05

1 trimester 10(4.88%) 7(1.72%)

Exposed at the entire

trimester 15(7.32%) 14(3.43%)

7.5. Passive smoke exposure versus Place of exposure

Total Home, work, public place exposure among mothers of cases and controls in this study was
found to be 7.5%, 16.2%, and 34.9%, respectively in which the women were exposed to smoke
coming from either their spouses or other family members, their workplaces in the last 30 days
or public places such as restaurants, bars or cafeteria in the last 7 days during either at part or the

entire pregnancy as shown in (Figure 3).
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Figure 3: Comparison of Passive exposure among cases (n=205) and controls (n=408) based on
the location of exposure, Addis Ababa, 2020

7.6 Passive smoke exposure versus amount and trimester of exposure of home
exposure

The number of cigarettes was also calculated as the women were asked to answer the number of
cigarettes they were exposed in ranges of cigarettes as well as the trimester of exposure at home.
Accordingly, there were 3 categories within the first predictor namely the No exposure category,
1-20 cigarettes per day exposure category, and >21 cigarettes (more than 1 pack) category.
13.7% of mothers of the cases and 5.1% of mothers of the controls reported being exposed to 1-
20 cigarettes per day at their home while the rest were no exposure category (no mother reported
the higher category). This predictor showed a significant difference among cases and controls
(Table 4).

The trimester of exposure at home was also asked with 3 categories namely No exposure
category, Exposed at least for 1 trimester, Exposed at the entire pregnancy. Accordingly, 4.88%
of mothers of cases and 1.72% of mothers of controls reported to being exposed for at least for 1
trimester while 7.3% of mothers of cases and 3.43% of mothers of controls reported to being
exposed through the entire pregnancy. This predictor was found to be not significantly different

among cases and controls (Table 4).

7.7 Bi-variable analysis of factors associated with passive smoke exposure
In this study, the variables that showed an association with passive smoke exposure at P-

value<0.25 were the following variables. Partner education (COR:3.23:p-value<0.001 ), Infant’s
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gestational age (COR=0.69:p-value<0.001), Maternal hemoglobin (COR=0.70:p-value<0.001 ),
pre-pregnancy BMI (COR=1.06:p-value<0.25), mother’s education(COR:0.50 p-value<0.05),
mother’s occupation (COR=1.46:p-value<0.05), number of ANC follow-up (COR=1.79:p-
value<0.05), Iron tablet yes/no (COR=0.77:p-value<0.25), number of days iron supplementation
was given (COR=1.60:p-value<0.05), mothers height (COR=0.15:p-value<0.25), gestational DM
(COR=2.19:p-value<0.25), Kidney, bladder, Urinary tract infection (COR=1.42:p-value<0.25),
PROM(COR=1.36:p-value<0.25), gestational weight gain (COR=1.05:p-value<0.25), alcohol
consumption (COR=1.3:p-value<0.25), workplace passive smoke exposure (COR=4.06:p-
value<0.001), public place exposure (COR=43.2:p-value<0.001) as shown in (Annex 8 ).

7.8 Bi-variable analysis of factors associated with Low birth weight

In this study, the variables that showed an association with LBW at P-value<0.25 were the
following variables. Maternal hemoglobin (COR=0.5 :p-value <0.001), Pre-pregnancy BMI
(COR=0.9 :p-value <0.25), Pre-pregnancy (COR=1.03:p-value <0.05) and Post-pregnancy
weight (COR=1.03 :p-value <0.05), Infant Gestational age (COR=0.4 :p-value <0.001), Mother’s
Age (COR=0.61 :p-value <0.05), Mother’s education (COR=0.47 :p-value <0.001), Mother’s
occupation (COR=1.85 :p-value <0.001), Marital status (COR=32 :p-value <0.05), Household
income (COR=0.26 :p-value <0.001), Mother’s religion(COR=0.28 :p-value <0.05), Vaginal
bleeding (COR=0.25 :p-value <0.25), Preterm (early) labor (COR=0.74 :p-value <0.25), History
of abortion (COR=1.33 :p-value <0.25), PROM (COR=4.2 :p-value <0.001), ANC follow-up
(COR=2.4 :p-value <0.001), No of ANC (COR=4.47 :p-value <0.05), Iron supplementation
(COR=2.4 :p-value <0.001), No of days iron tablets were taken (COR=1.67 :p-value <0.25),
Mode of delivery (COR=1.65 :p-value <0.05), Gestational weight gain (COR=1.46 :p-value
<0.25), Alcohol (COR=1.60 :p-value <0.01) and “Khat” consumption (COR=0.57 :p-value
<0.25), Second-hand smoke exposure (COR=1.7 :p-value <0.01), Exposure at Home (COR=2.56
:p-value <0.01), Exposure at workplace (COR=1.84 :p-value <0.01), Exposure at public place
(COR=5.23 :p-value <0.001), and No of cigarettes/ day at home (COR=2.91 :p-value <0.001)
(Annex 9).
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7.9 Multivariable logistic regression model of socio-demographic, Obstetric,
Substance use and passive smoke exposure between cases and controls

Based on their significance at p-value<0.25 at the bi-variable analysis, The possible confounders
were Gestational age, maternal hemoglobin, pre-pregnancy BMI, mother’s education, mother’s
occupation, number of ANC follow-up, number of days iron supplementation was given, PROM,
Alcohol consumption, Total Passive-smoke exposure, workplace exposure, and public place
exposure. Multicollinearity was then assessed by a variance inflation factor (VIF) between
covariates which showed a value of VIF< 10 (Annex10). The model fit test was adequate with a
Negelkere R-Square value of 62.8%. Hosmer-Lemeshow statistics also indicates a good fit with
(p>0.05).

The variables that showed a significant association after being adjusted were the following,
Gestational age was found to be protective in which a unit increase in their gestational age in
weeks reduced the odds of delivering a LBW infant by 67% [(AOR =0.33, (p<0.001)]. Maternal
hemoglobin had also a protective effect in which a unit increase in maternal hemoglobin reduced
the odds of delivering a LBW infant by 66.7% [AOR= 0.45, (p-value<0.001). Pre-pregnancy
BMI was also a protective factor and infants born from a mother who has a higher Pre-pregnancy
BMI were less likely to be LBW [AOR=0.85, (p-value<0.05) compared to the lower ones.
Mother’s education also showed a significant association where mothers who attended primary
education were less likely to deliver LBW infants compared to those with no education
[AOR=0.13, p-value <0.05)]. In this study, total passive-smoke exposure where mothers
responded yes to either being exposed at home, workplace in the last 30 days or public place in
the last 7 days was significantly associated with LBW where exposed mothers were 4 times more
likely to deliver a LBW infant as compared to the non-exposed [AOR=4.14, (p-value <0.001)].
Finally, public place exposure was the only predictor of Passive smoke exposure that remained
significant after adjustment and those who were exposed at public places were 6 times more
likely to deliver a LBW infant as compared to the non-exposed [AOR: 6.16, (p-value <0.001)].

The remaining variables were found to be not significant after adjustment (Table 5).
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Table 5: Multivariable association of socio-demographic, Obstetric, Substance use and passive

smoke exposure between cases (n=205) and controls (n=408) Addis Ababa, 2020

Variables

COR (95 % CI)

AOR (95% CI)

Maternal hemoglobin
Infant Gestational age
Pre-pregnancy BMI
Mother’s education
Never educated
Elementary

Secondary or More
Mother’s occupation
Unemployed
Employed

No of ANC

<4

>=4

0.46 (0.39, 0.55)
0.36 (0.29, 0.43)
0.94 (0.88, 1.01)

0.58 (0.24, 1.41)
0.47 (0.30, 0.73)
1

0.54 (0.38, 0.76)
1

4.47 (2.87, 6.97)
1

No of days iron tablets were taken

<60
60-90

Alcohol consumption

Yes

No

Passive smoke exposure
Exposed

Not exposed

Work place exposure "
Exposed
Not exposed

Public place exposure °

1.67 (1.19, 2.34)
1

1.60 (1.14, 2.25)
1

1.73 (1.23, 2.44)
1

1.85 (1.19, 2.86)
1

0.45 (0.36, 0.58) "
0.33(0.26, 0.42)
0.87 (0.78,0.97)"

0.75 (0.37, 1.48)
0.13 (0.04, 0.40)

1

0.65 (0.38, 1.14)
1

1.46 (0.77, 2.78)
1

0.67 (0.35, 1.29)
1

1.05 (0.61, 1.79)

4.14 (2.21,7.76)"
1

1.46 (0.70, 3.06)
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Exposed 5.23 (3.63, 7.52) 6.16 (3.56, 10.65)
Not exposed 1 1

*Statistically significant at P-value <0.05
** Statistically significant at P-value < 0.001

% entered in to the final model with-out work place exposure and public place exposure

® entered in to the final model with-out passive smoke exposure
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8. DISCUSSION

The findings in this study have shown that the proportion/magnitude of passive smoke exposure
during their pregnancy was found to be very high among mothers who gave birth at the public
hospitals (Mothers of controls).Correspondingly, a significant association between total passive
smoke exposure, public place exposure, and LBW was found after controlling for potential
confounders. In addition to that in a comprehensive analysis of the risk factors for LBW,
maternal educational status, maternal hemoglobin level, gestational age in weeks, pre-pregnancy
BMI were identified as factors determining the likelihood of low birth weight after adjustment.

The proportion/magnitude of passive smoke exposure in those mothers attending public hospitals
(mothers of the controls) was found to be very high which was 49% (p-value<0.05). A varied
magnitude was reported in different studies. A case-control study from India (45) showed a 35%
(p-value<0.05) proportion of exposure among mothers of controls from a total of 300 study
subjects (100 cases and 200 controls) and a matched case-control study from Gaza (63) reported
a 26.9% (p-value <0.05) proportion of passive smoke exposure among mothers of the controls
from 446 study subjects. The reason for the variation might be while the current study included
home, work place, and public place exposures, those studies only included exposure from home

(partner smoking)which may probably underestimate the true exposure proportion/magnitude.

On a comprehensive analysis of the risk factors for LBW, the result of this study confirmed that
mother’s educational status , Pre-Pregnancy BMI, mother’s hemoglobin level, and Infant’s
gestational age in  weeks were found to be protective against LBW
((17),(64),(54),(25),respectively.

Our main objective in the current study was the association between Passive smoke exposure and
LBW. Accordingly, mothers who had a second-hand smoking exposure (among home, work,
public place) were 4 times (p-value<0.001) more likely to deliver a LBW neonate as compared to
mothers who had no second-hand smoke exposure which was in agreement with a case-control
study from India (30) which reported an AOR for Environmental tobacco exposure association
with LBW neonate as 3.16 (95% CI; 1.88-5.28) , it is also in agreement with another case-control
study in Gaza strip (63) which reported an AOR ranging from 2.5 (95% CI: 1.4, 4.3) to 4.6 (95%
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Cl: 1.9, 10.7) corresponding to a lower and higher amount of exposures. Possible explanation for
the association could be factors including the vasoconstriction properties of nicotine, elevated
fetal carboxyhemoglobin levels, fetal tissue hypoxia, reduced delivery of nutritional elements,
and elevation of heart rate and blood pressure (11).

Likewise, this study also found that the odds of delivering a low birth weight infant in those
mothers who had public place passive smoke exposure during their pregnancy were 6 times (p-
value<0.001) higher as compared to those who were not exposed. These finding were consistent
with a study from Hungary (65) which implemented complete smoking banning from public
places and seen reduction in the probability of being born with very low and low birth weight by
1.2 and 2.2 percentage points respectively with the implication that public places exposure is
significantly associated with LBW.

However, in this study, other predictors of passive smoking such as workplace exposure were

found to be not significant after adjustment in the final multi-variable model.

In this study, even though 22% of mothers of the cases reported to being exposed to passive
smoke exposure at workplace, these predictor was found to be not significantly associated with
low birth weight which is comparable to findings from Japan (41) and India (66). The reason
might be due to the relatively lower proportion of passive smoke exposure coming from such

source as compared to public places as supported by evidence from the GATS survey (20).

33



9. STRENGTH AND LIMITATION

The strengths of this study were:

The cases that were used in this study were incident cases thus it can minimize the recall
bias. However, it should be noted that recall bias was inevitable since the mothers were
asked to report their exposure status to passive smoke while they were pregnant.
Confounding bias was attempted to be minimized using Multivariate analysis.

This study used a sample size which was adequate enough to reduce the role of chance.
The study used questionnaire-based passive smoking exposure identification which
makes it advantageous at identifying past exposure status than biomarker-based methods
however it makes it disadvantageous since it can be subjected to misclassification of
exposure although studies suggest the accuracy of such methods ((11,51)).

Despite that, these were the limitations of the study:

Low Birth Weight was assessed by reviewing the neonate’s medical card which might be
subjected to heaping.

Prematurity/Gestational age was assessed by reviewing their ultrasound examination
since majority of the mothers don’t remember their LMNP.

The study partly used secondary data for extracting newborn information and for
maternal and obstetric information and mean substitution technique was done for
handling missing data in the independent variables which might be subjected to an
underestimate of errors.

The study also had a high response rate probably due to the incorporation of data
collectors from the respective public hospitals which may have influenced the behavior of
the respondents.

We were also unable to control the effects of factors such as the closeness to the smoker
and the air ventilation during exposure.

The effect of some potential covariates like diet was just assessed with pre-pregnancy
BMI (which is calculated from the mothers Pre-pregnancy weight and height extracted

from their medical card) and dietary assessment wasn’t done.
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e Another limitation might be since the women were asked about their exposure status
based on self -reported exposure, it might be prone to social desirability bias therefore
might underestimate their exposure mainly home exposures.

e Finally, the results of this study should be taken cautiously since its only institution based

and could not be extrapolated to the population.

10. CONCLUSION AND RECOMMENDATION

10.1 Conclusion

In conclusion, this study demonstrated a very high proportion of passive smoke exposure
among women who gave birth at the public hospitals (mothers of the controls). It also
showed that LBW is a significant public health problem that is associated with passive

smoke exposure during pregnancy.

Likewise, the current study showed that passive smoke exposure at public places was the
only passive smoke exposure predictor that showed association with LBW. However,

passive smoke exposure at work wasn’t significantly associated with LBW.

Finally, mother’s education, maternal hemoglobin, Pre-pregnancy BMI, and infant’s

gestational age remained to be significant determinants of LBW.

10.2 Recommendation

Based on the study findings, the following recommendations were drawn:

» Mothers should protect themselves from Passive Smoke Exposure during pregnancy
primarily from exposure at public places, since it is among preventable risk factors for
LBW.

» Health care providers should provide health education for pregnant women or women
who intend to get pregnant along with their partners during ANC visits about the
potential risks of passive smoke exposure on the fetus.

» For researchers, validation studies using primary data sources need to be done in order to

accurately predict the extent of the risk.
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12. ANNEXES

Annex 1: Participants Information sheet in English

Dear Participants

My name iS................. | am here on behalf of Selamawit Mandefro who is a master’s degree
student at Addis Ababa university school of public health in department of General public health.
She is working her thesis on the “Assessment of Passive Smoke Exposure during Pregnancy and
Low Birth Weight: A Case-Control Study among Public Hospitals in Addis Ababa” and she has
received permission from the university and the respective hospitals.

This letter serves to ask consent from you to take part in this research. The purpose of this
research is to assess the association between Passive smoke exposure during Pregnancy and Low
Birth Weight (LBW) among the selected hospitals attendees in Addis Ababa. This study will be
helpful to know the association of passive smoking during pregnancy with LBW babies. This
study will help us to increase awareness of the negative health effects of passive smoke exposure
during pregnancy, in order to protect the health of women and infants. It will also serve to
provide useful empirical information for the responsible bodies such as regulatory authorities on
tobacco policy.it will also serve as a baseline for other wide studies as well as for planning health

intervention or promotion activities in the country.

Your participation in this research is voluntary. If you decide not to participate there will be no
negative consequences for you. If you decide to participate there will be no benefits for you.
However your participation on this study is very important for achievement of the study. There
will not be any risk occurring to you because of your participation in this study. All the responses
given by you and results obtained will be kept confidential using coding system whereby no one
will have access to your response. You are not expected to give your name or phone number.
Without permission from you and legal body, any part of this study will not be disclosed to third
person. The questions take 20-30 minutes. You have full right to refuse and withdraw from the
participation at any time if you don’t wish to continue. We hope you will participate in the study
for the sake of the benefit of the research result. If you are willing to participate in this study,

please sign the agreement form. Thank you for your time.
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Annex 2 Informed Consent Form in English
Based on the understanding of the information, Are you willing to participate in the Study?

Yes (continue)

No Thank you!

Respondent

Signature Date

Interviewer

Name Signature

Questionnaires number

Date of interview Starting time Completed

Result of interview A) Completed B) Not completed C) Partially completed D) Refused

Checked by Supervisor: Name Signature

Address: Cell phone +251922489508

Email: faylulazora@gmail.com
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Annex 3: Participants information sheet in Amharic

PrmPeA./ PaVART PavlE Ph
WYR9%1 WO Pl
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%L1 ARD ARTCI::ARCAP PHAM: Ui PPALT AG OHTTT O mAT 9179° AKCAP PAT PoILATPOT PhIOTHC NG T
(oemeg® NTLATC LLHA::AIPPT ORI AN €PCPT A%0m ALMOPNLTI=NACAL AT NehOP Ad LALPLT
PHY TGT TGO hed AOHS A0 ALIAKP=TPePE 20-30 LbPPTT LONSA::APPMA PTILLAT NP
NP5 LH AL NaPAFG PaLPOI° KG Pav-f@+ v a0 AAP =
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ATTIGDI® PEE PG APHALT aoMPP L TAN

+251922489508

45



Annex 4: Informed consent form in Amharic
POI°IOrT aOMPPL/99L.017, Pb

hAL Nwmu~t avl8 avlt NHY TG AL AdPATG & PLT 1P+?

1. &2

2 LAV

4. 25 NAUF 0LTPPAD. +AFd LAS-

ameE LNt P7
AT O°
amg¢ et/ A0t
aomeE 0PN N0t
et age &C1 +7
Prmfem-  4CTY 7
PPA omeP Oyt av+(x 19°A
nhéh oA
o790 Lot Iea

ATTTG DI 7O PG ATHAT aoMPP S FANE
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Annex 5: Questionnaires English format

Assessment of Passive Smoke Exposure during Pregnancy and Low Birth Weight: A Case-

Control Study among Public Hospitals in Addis Ababa

Code

Note the exclusion criteria:

e Isitsingleton, live delivery

1: YES 2: NO

e Is the mother free of chronic medical conditions like diabetes mellitus, hypertension and

cardiovascular disorders

1: YES 2: NO

If “No” to any of the exclusion criteria, stop the data collection.

Name of Health institution

Section | Newborn related Questionnaire

Instruction: fill the neonate information from medical records.

Question | Questions Alternatives Skip

numbers

101 Birth weight of the baby in grams? Birth weight in gram:
| | | |
grams

102 What is the sex of the newborn? 1. Male
2. Female

103 Gestational age of the newborn in | Gestational agein ......

weeks?

|| Weeks

Section-11: Socio-Demographic Data Questionnaire.

Instruction: Now | am going to ask you questions about your socio-demographic information.

Ask the following questions carefully and circle the response unless there is no specific instruction.

Question

numbers

Questions

Alternatives

Skip
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201 How old were you on your last birthday? Age in completed years......
|| |years
202 What is your religion? 1. Orthodox
2. Catholic
3. Protestant
4. Muslim
5. Others
203 What is the highest level of school you
attended? || |years
(completed years in education) 00 if not educated
204 What is your marital status? 1. Single
2. Married
3. Separated
4. Divorced
5. Widowed
205 What is your Occupation? 1. Housewife
2. Farmer
3. Civil Servant
4. Merchant
5. Daily Laborer
6. Student
7. Other(specify)
206 How much is your household’s monthly
income? [ | | | |Birr
in Ethiopian Birr Do not remember/do not know...... 99
207 What is your partner’s educational status?

(completed years in education)

|| |years
00 if not educated

Section I11. Maternal and Pregnancy-Related Questionnaire

Instruction: Now | am going to ask you questions about your maternity and Pregnancy conditions.

Question

Questions

Alternatives

Skip
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numbers

301

When was your last menstrual

Period start?

[ Y N I N
DDD MMM  YYYYYYY

Don’t know.........99 /99 / 99

302

When you got pregnant, did you want to
get pregnant at that time?

1. Yes
2. No

303

During your life, how many times have
you become pregnant including the current
pregnancy (Including a pregnancy that
miscarried, was aborted, or ended in a
stillbirth)?

|___|__|Pregnancies

A total number of pregnancies.......

If“01”
go to 309

304

During your life, how many times have
you given live birth? (I mean, to a child
who ever breathed or cried or showed
other signs of life-even if he or she lived
only a few minutes or hours) OR parity

of the mother?

[ ] times

305

Have you ever had a pregnancy, which
miscarried, was aborted, or ended in a
stillbirth?

1. Yes
2. No

If “no” go to
309

306

During your life, how many times have
you had a pregnancy that miscarried, was

aborted, or ended in a stillbirth?

[ ] times

307

During your life, how many times have
you had an abortion or a pregnancy

terminated before 24 weeks of gestation?

||| Abortions

A total number of abortions.......

308

How many times did you give birth that
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occurred after 7 months of gestation?
(Including those births ended in still
birth)

|___|___|deliveries

The total number of deliveries.......

309

Did you see a doctor or health care
provider for antenatal care during this
pregnancy?

1. Yes
2. No

=) Section IV

310

During your pregnancy how many times

have you had antenatal care visit

||| ANCs
The total number of ANCs.......

311

How did you give birth? That is mode of
delivery.

Vaginal delivery------------- 1
Assisted delivery----------- 2

Cesarean section------------- 3

312

During this pregnancy, were you given or

did you buy any iron tablets?

Yes -- 1.
No --- 2

Do not remember --------- 99

214

313

During the whole pregnancy how many

days did you take the tablets?

No of Days:

314

What was your hemoglobin level on the
current pregnancy?
(could be filled from the mother’s card)

g%

Do not remember --------- 99

315

If you have weighed prior to your
pregnancy (recent one) or prior 12
gestational weeks of your current

pregnancy, what was your weight in kg?

Weight of the mothers:

Do not remember --------- 99

316

What was your weight in the last weight
measurement taken? ( after your third

trimester)

Weight of the mother:

Do not remember --------- 99

317

What was your height in the last weight

measurement taken?

height of the mother: c.m

Do not remember --------- 99

318

Have you ever given birth to a baby whose

Yes -- 1

50




weight was less than 2.5 K.g No 2
Do not remember --------- 99

319 Did you have any of these problems during

your most recent pregnancy?

A. high blood sugar (diabetes) that | 1. Yes

started during this pregnancy 2. No

B. Vaginal bleeding 1. Yes
2. No

C. Kidney or bladder (urinary tract) | 1. Yes
infection 2. No

D. Severe nausea, vomiting, or |1.Yes
dehydration 2. No

E. Labor pains more than 3 weeks | 1. Yes
before my baby was due (preterm | 2. No

or early labor)

F. Water broke more than 3 weeks | 1. Yes
before my baby was due |2 No
(premature rupture of membranes
[PROM])

Section IV. Substance using habit during pregnancy Questionnaire
Instruction: Now | am going to ask you questions about Substance using conditions during pregnancy.

Question | Questions Alternatives Skip
numbers
401 During your last pregnancy Have you | 1. Not at all

ever taken alcoholic drinks? (Like | 2. Somewhat
beer, whisky, “Tela”, “Areqe”,”Tej” | 3. Moderately

etc..) 4. Alot
5. Extremely
402 During your last pregnancy Have you | 1. Not at all
ever chewed “khat”? 2. Somewhat
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3. Moderately
4. Alot
5. Extremely
403 Have you ever smoked a cigarette | 1. Not at all
During your last pregnancy, even one | 2. Somewhat
or two puffs? 3. Moderately
4. Alot
5. Extremely
404 How often were you taking other | 1. Not at all
substance like cannabis, injectable | 2. Somewhat
drugs 3. Moderately
4. Alot
5. Extremely

Section-V: Second Hand Smoke Exposure Questionnaire

Instruction: Now | am going to ask you questions about your Second Hand Smoke Exposure during

pregnancy.
Ques | Questions Alternatives Skip
tion
num
bers
501 Is there another person who smokes a | 1. Yes, husband
cigarette in your family? 2. Yes, other family member
[circle all that apply] 3. No ) 506
502 How often anyone smokes inside your | 1. Daily
home while you are present? Would you | 2. Weekly
say daily, weekly, monthly, less than | 3. Monthly

monthly or never?

4. Less than monthly
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503 During your current pregnancy, in which | 1. During the 1% trimester
trimester were you exposed to Second | 2. During the 2™ trimester
Hand Smoke at home? 3. During the 3™trimester
[circle all that apply] 4. During all trimesters
5. Never =) 506
504 During your current pregnancy, how many | 1. 1-5 cigarettes per day
cigarettes were smoked per day at your | 2. 6-9 cigarettes per day
house? 3. 10-20cigarettes per day
4. >20cigarettes per day
5. None ™ 506
505 During your current pregnancy, how often | 1. 1-2 days per week
do other people (excluding family | 2. 3-4 days per week
members) smoke in your house per week | 3. Almost every day
while you are present? 4. Never =) 506
506 During your current pregnancy, did you | 1. Only During the 1* trimester
work outside of your home? 2. During 1% and 2™ trimester
3. During the entire pregnancy
4. Never - 512
507 Do you usually work indoors or outdoors? | 1. Indoors
2. Outdoors
3. Both
508 Is smoking allowed at your workplace? 1. Yes
2. No —) 512
3. Don’t remember
509 During the past 30 days, did any one | 1. Yes
smoke in indoor areas where you work? 2. No —
3. Don’t Know 512
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510 During your current pregnancy were you | 1. Not at all m—
exposed to Second hand smoke at work | 2. Somewhat 512
during the last month? 3. Moderately

4. Alot
5. Extremely

511 During your current pregnancy, how many | 1. Once or more
times were you exposed to Second hand | 2. Never —)
smoke at work? 512

512 During your current pregnancy, how many | 1. Not at all
times did you go out to public places such | 2. Somewhat
as restaurants, bars and cafeterias during | 3. Moderately
the last 7 days? 4. Alot

5. Extremely

513 During your current pregnancy, how often | 1. Not at all
has any one smoked in your presence in | 2. Somewhat
the past 7 days at public places | 3. Moderately
(restaurants, bars and cafeterias)? 4. Alot

5. Extremely

514 During your current pregnancy, how many | 1. Not at all
often would you say you were you exposed | 2. Somewhat
to Second hand smoke in public places in | 3. Moderately
the last 30 days? 4. Alot

5. Extremely

Thank you for your co-operation.
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Annex 6: Questionnaires Amharic format

Assessment of Passive Smoke Exposure during Pregnancy and Low Birth Weight: A Case-
Control Study among Public Hospitals in Addis Ababa

Questionnaire Amharic form

Code

Note the exclusion criteria:

e Isitsingleton, live delivery 1: YES 2:NO
e Is the mother free of chronic medical conditions like diabetes mellitus, hypertension and
cardiovascular disorders 1: YES 2: NO

If “No” to any of the exclusion criteria, stop the collection of data.

Name of Health institution

h&A 1 héhT'r OC eHHavL avlF aa-N0-0P
aoaoCP: L1 aPLE h hCL AL Lav+

ered T K716 SHAN
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102 AT ALOAL: PAD. P F? O A
[ A 2
103 h+ OFOALNTF AFOTH(h L) eronLnt
APTH(ALD). ...

h&A 2: e01-vHN ol EPF aonpd
aoaoC0: hu-T PCOPT 0AT-VUHA a0l B PF etavant TORPTT AL PP I AU-::

PILNFNTT TEEPT (T 2Pk NaPmPP °Com NPT aPAGT PhO(F:19 TP NPT PaPATT aPAN R94-::

eTee 7oL AT SHAN
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Annex 7: Sample size calculation using Epi info version 7.2.1.0 Statistical Software

Package

o Calculated sample size for the first specific objective.

(o] — O *

StatCale - Sample Size and Power

) Population survey or descriptive study
For simple rmndom sampling, leave design effect and clusters equal to 1.

Confudence Clusier Total
‘opulation size: §999499¢ Lewel Sze Sample

0% 103 103
axpected frequency: 6 i a0% 170 170
5% 241 21
woeptable Margin of :ﬂ a
Zmror: ¢
b i 295 295
Jesign effect: 1.0 99% 416 416
99.5% 678 678
Justers: 1
93.55% 948 948

e Calculated sample size for the second specific objective.

(i) - O X

StatCale - Sample Sze and Power
Unmatched Case-Control Study (Companson of ILL and NOT ILL)

Two-sided confidence level: 95% ~
Power:

Ratio of controls to cases:

Percent of controls exposed:

Odds ratio:

Percent of cases with exposure: 13 .5|%
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Annex 8: Result of Bi-variable Association of factors associated with Passive Smoke

Exposure
Variables passive smoke exposure
COR (95 % ClI) P-value

Mother’s education 0.003”
Never educated 1.03 (0.43, 2.50) 0.946
Elementary 0.50 (0.34, 0.75) 0.001"
Secondary or More 1
Partner’s education 0.000”
Never educated 3.23 (1.35, 7.70) 0.008™
Elementary 0.29 (0.16, 0.50) 0.000"
Secondary or more 1
Mother’s occupation
Unemployed 1.45 (1.03, 2.06) 0.034"
Employed 1
ANC visits
<4 1.79 (1.25, 2.57) 0.002"
>=4 1
Number of days Iron
taken
<60 1.60 (1.13, 2.27) 0.009™
60-90 1
Work place exposure

Not exposed 1

Exposed 4.06 (2.11, 7.80) 0.000”
Public place exposure

Not exposed 1

Exposed 43.2 (15.74, 118.32) 0.000”
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PROM
Yes

No
UTI
Yes

No
GDM
Yes

No

Iron supplementation

Yes
No

Alcohol consumption

Yes
No

Gestational weight gain

Mother’s height

Pre-pregnancy BMI
Maternal haemoglobin

Infant Gestational age

1.36 (0.82, 2.26)
1

1.42 (0.83, 2.43)
1

2.19 (0.63, 7.64)
1

0.77 (0.51, 1.18)
1

1.32 (0.92, 1.90)
1

1.05 (0.9, 1.11)

0.15 (0.01, 3.10)

1.06 (0.99, 1.14)

0.70 (0.61, 0.80)

0.69 (0.60, 0.80)

0.229

0.199

0.221

0.236

0.128

0.114
0.217
0.087
0.000
0.000

*

*

** Significant at p-value<0.001

* Significant at p-value<0.05
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Annex 9: Result of Bi-variable association of factors associated with Low birth

weight
Variables Low birth weight COR(95 % CI) P-value
Cases Controls
N (%) N (%)
Maternal 205(100%) 408(100%) 0.46(0.389,0.548) 0.000”
haemoglobin
Pre-pregnancy BMI  205(100%) 408(100%) 0.941(0.881,1.006) 0.076
Pre-pregnancy 205(100%) 408(100%) 1.030(1.005,1.058) 0.028"
weight
Post-pregnancy 205(100%) 408(100%) 1.030(1.005,1.055) 0.017"
weight
Infant  Gestational 205(100%) 408(100%) 0.358(0.298,0.43) 0.000”
age
Mother’s Age 0.038"
15-24 82(40.0%) 124(30.4%) 1
25-29 81(39.5%) 201(49.3%)  0.61(0.42,0.9) 0.011"
>=30 42(20.5%) 83(20.3%) 0.76(0.48, 1.22) 0.259
Mother’s education 0.002™
Never educated  7(3.4%) 20(4.9%) 0.583(0.24,1.407) 0.230
Elementary 31(15.1%) 110(27.0%)  0.469(0.301,0.73) 0.001™
Secondary  or 167(81.5%)  278(68.1%) 1
More
Mother’s occupation
Unemployed 70(34.1%) 200(49.0%)  1.85(1.31,2.62) 0.001™
Employed 135(65.9%)  208(51.0%) 1
Marital status
With a partner 0.318(0.125,0.807) 0.016"
Without a 1
partner
Household income(Quintile) 0.000
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Unknown
<2000
2001-4000
4001-6000
>6001
Mother’s
religion
Orthodox
Catholic
Protestant
Muslim
Parity

<3

>=3

History of LBW

46(22.4%)
7(3.4%)

46(22.4%)
60(29.3%)
46(22.4%)

139 (67.8%)
35(17.1%)
25(12.2%)
6(2.9%)

179(87.3%)
26(12.7%)

Yes 22(10.7%)
No 183(89.3%)
Vaginal bleeding

Yes 7(3.4%)

No 198(96.6%)
Preterm (early) labor

Yes 46(22.4%)
No 159(77.6%)
History of

abortion

Yes 40(19.5%)
No 165(80.5%)
PROM

Yes 58(28.3%)
No 147(71.7%)
ANC follow up

Yes 178(86.8%)

190(46.6%)
14(3.4%)
80(19.6%)
74(18.1%)
50(12.3%)

241 (59.1%)
75(18.4%)
55(13.5%)
37(9.1%)

341(83.6%)
67(16.4%)

11(2.7%)
397(97.3%)

26(6.4%)
382(93.6%)

115(28.2%)

293(71.8%)

63(15.4%)

345(84.6%)

35(8.6%)
373(91.4%)

239(58.6%)

0.263(0.157-0.44)
0.543(0.202-1.47)
0.625(0.364-1.07)
0.881(0.521-1.49)
1

1
0.281(0.116,0.683)
0.788(0.470,1.321)
0.809(0.515,1.272)

1.353(0.831,2.203)
1

4.339(2.06,9.136)
1

0.519(0.22,1.218)
1

0.74(0.498,1.092)

1

1.328(0.857,2.056)

1

4.21(2.652,6.667)
1

0.000
0.228
0.088
0.638

0.036

0.005

0.366
0.359

0.225

0.045

0.172

0.096

0.204

0.000™
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No 27(13.2%)
No of ANC

<4 177(86.3%)
>=4 28(13.7%)
Iron supplementation

Yes 144(70.2%)
No 61(29.8%)
No of days iron tablets taken
<60 113(55.1%)
60-90 92(44.9%)
Mode of delivery

Vaginal 131(63.9%)
Assisted 14(6.8%)
C-S 60(29.3%)
Gestational weight gain

>=10 K.g 31(15.1%)
<10 K.g 174(84.9)
Alcohol consumption

Yes 95(46.3%)
No 110(53.7%)
Khat

consumption

Yes 8(3.9%)

No 197(96.1%)

Second-hand smoke exposure

Exposed 128(62.4%)
Not exposed 77(37.6%)
Exposed at Home

Exposed 25(12.2%)
Not exposed 180(87.8%)

Work place

169(41.4%)

239(58.6%)
169(41.4%)

347(85.0%)
61(15.0%)

173(42.4%)
235(57.6%)

299(73.3%)
26(6.4%)
83(20.3%)

84(20.6%)
324(79.4%)

143(35%)

265(65%)

27(6.6%)
381(93.4%)

200(49.0%)
208(51.0%)

21(5.1%)
387(94.9%)

2.4(1.953,7.07)

4.47(2.866,6.973)
1

1
2.410(1.608,3.61)

1.668(1.19,2.34)
1

1
1.229(0.622,2.43)
1.65(1.117,2.438)

1
1.46(0.927,2.285)

1.60(1.137,2.252)

1

1
0.573(0.256,1.285)

1.729(1.227,2.436)
1

2.560(1.396,4.69)
1

0.000™

0.015

0.000™

0.073

0.087

0.087
0.092

0.103

*

0.007

0.177

0.002™

0.002™
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Exposed 45(22.0%)
Not exposed 160(78.0%)

Public place exposure
Exposed 123(60%)

Not exposed 82(40%)

No of cigarettes/ day

Not exposed 177(86.3%)
1-20cigarrettes 28 (13.7%)
per day

54(13.2%)
354(86.8%)

91(22.3%)

317(77.4%)

387(94.9%)
21 (5.1%)

1.844(1.190,2.86)
1

5.225(3.631,7.52)

1
2.915(1.611,5.27)

0.006"

0.000™

0.000™

** Significant at p-value<0.001

* Significant at p-value<0.05
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Annex 10: Collinearity statistics between dependent and Independent variables

Coefficients?

Standardized

Unstandardized Coefficients Coefficients Collinearity Statistics
Model Std. Error t Tolerance VIF
1 (Constant) 5.640 .368 15.311 .000
Gestational age of infant in weeks -.122 .009 -.427 -13.405 .000 .808 1.238
Did you see a doctor or health .002 .060 .001 .028 978 .785 1.274
care provider for ANC during this
pregnancy?
SMEAN(heamoglobin_level) -.074 .010 -.242 -7.632 .000 .814 1.228
being exposed to among .039 .035 .037 1.095 274 701 1.426
home,work place or public places
catagorized maternal education .073 .027 .085 2.717 .007 .836 1.196
maternal_BMI -.017 .005 -.090 -3.008 .003 914 1.095
catagorized maternal occupation .055 .029 .058 1.911 .056 .891 1.123
catagorized_ANC -.107 .033 -.106 -3.236 .001 771 1.297
iron_supplementation .008 .031 .009 276 .783 775 1.291
catagorized_alcohol_consumptio .022 .029 .023 749 454 .887 1.127
n
home exposure either by husband .086 .054 .048 1.593 12 .903 1.107
or other familly member
work place exposure .051 .039 .040 1.314 .189 .898 1.114
catagorized last 7days public 231 .033 233 6.939 .000 726 1.377

place exposure

a. Dependent Variable: Being a case or control
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Annex 11: Curriculum Vitae of the Principal Investigator

1. Personal Information
Name: - Selamawit Mandefro
Sex: - Female
Address: - Addis Ababa, Ethiopia
Addis ketema sub-city
Tel: - +251922489508
Email: - faylulazora@gmail.com
Date of birth: - 6, June 1986
Place of birth: - Addis Ababa, Ethiopia
Nationality: - Ethiopian
Marital Status: - Single

Educational Background

Type of | Educational Location Years Attended | Certificates
Education Institution Awarded
Secondary Addis Ketema | Addis Ababa, 2001-2008 G.C | Ethiopian
Secondary and General
Education Ethiopia
Preparatory School
Secondary
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Education
Certificate
Preparatory | Addis Ketema | Addis Ababa, 2009-2012 G.C | Ethiopian Higher
Secondary and
Education Ethiopia Education
Preparatory School
Entrance
Certificate
Higher Addis Ababa Addis Ababa, 2013-2016 G.C | BSc degree in
Education Medical
University (AAU), Ethiopia
y( ) P Laboratory
School of  Allied Technology
health

Trainings taken

NORHED Project

Language skills

Training on malaria diagnosis and control by CDT

Training on Project management by AAU school of commerce

Languages

Read

write

listen

speak

Ambharic

Excellent

Excellent

Excellent

Excellent
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Training on quantitative data analysis tool (SPSS) by AAU school of commerce

Training on Scientific writing and communication by AAU, school of public health




Excellent | Excellent Excellent Excellent
English

Work experience

- SANTE medical center
- Gullele subcity woreda 1 FMHACA
- JSI Ethiopia

- Ethiopian Science Academy
Skills, Interests, Hobbies

[0 Know how on statistical software packages (SPSS, EPI INFO, WHO-Anthro, ATLAS Ti,
OPEN EPI, open code)

[J Reading

1 Good communication skills

[ IT know how

Professional Associations Membership

-Ethiopian Medical Laboratory Association (EMLA)
- Ethiopian Public Health Association (EPHA)
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1. Dr. Mistre Wolde (Department head of school of Laboratory)
Phone number +251911699710)
2. Ato Solomon Abrha (office head at Gullele sub-city woreda 1 FMHACA )
Phone number +251919367139
3. Dr. Negussie Deyessa (MD, Ph.D.) , Research advisor
Email;- negdaysun@gmail.com
Phone number;- +251911400059
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