1. INTRODUCTION
1.1. Background

Gestational weight gain (GWG) can be defined as the amount of weight gain between conception
and just before the birth of the infant; it is a unique and complex biological phenomenon that
supports the functions of growth and development of the fetus (1). Gestational weight gain has
been regarded as an indicator of maternal and fetal wellbeing (2). It comprises product of
conception including the fetus, placenta and amniotic fluid comprise approximately 35% of total
GWG, changes in maternal tissues uterus, breast, blood and to a similar extent, liver and
intestinal mucosa), and changes in body composition with a significant increase in total body

water, subcutaneous fat and protein reserves (3).

Total gestational weight gain and rate of gestational weight gain is the most commonly used
indicator in maternal anthropometry. Total GWG is obtained by subtracting the weight before
pregnancy from the weight at the end of pregnancy (usually measured just before childbirth).
Rate of GWG is measured by subtracting first recorded weight which was taken when mother
was preferable less than 21 weeks of gestational age with last recorded weight then dividing it by

respective weeks (4).

A variety of guidelines about the GWG exist; their approach in GWG management also varies.
The first guidelines published by institute of medicine was in 1990, recommendations for weight
gain depending on pre-pregnancy weight, in an attempt to balance the benefits of increased fetal
growth with the risks of complicated labor and delivery and of postpartum maternal weight
retention. In 2009, the Institute of Medicine published updated guidelines for weight gain during
pregnancy, the new recommendations were based on WHO BMI classes and included a specific
and relatively narrow range of suggested GWG recommending that women who are obese
should aim for lower weight gains and those women who has low pre-pregnancy BMI should

have more weight gain (5).

Tablel Recommendations for total weight gain and rate of weight gain during pregnancy
according to pre-pregnancy body mass index (BMI) (singleton pregnancies), Institute of
Medicine, 2009
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Pre-pregnancy BMI Recommended Total Recommended Rates of

Weight Gain Weight Gain in 2nd & 3rd
Trimester aMean (range)

Underweight 12.5-18 kg 0.51 (0.44 — 0.58) kg/week
< 18.5kg/m2
Healthy weight 11.5-16 kg 0.42 (0.35 - 0.50) kg/week
18.5 — 24.9kg/m2
Overweight 7-11.5kg 0.28 (0.23 — 0.33) kg/week
25.0 — 29.9kg/m2
Obese 5-9kg 0.22 (0.17 — 0.27) kg/week
> 30.0kg/m2

Gestational weight gain above recommended IOM guidelines have been related to several health
problems for the mother and infant such as hypertensive conditions, pre-eclampsia, gestational
diabetes, thromboembolic events (6). Moreover women with excessive GWG are more likely to
have high postpartum weight retention (7). In other hand underweight women who do not gain
enough weight during pregnancy are at risk of small for gestational age neonates and preterm

birth, birth outcomes associated with poor health later in life for the neonate (1).

Overweight or obese pregnant women are at an increased risk of stillbirth or perinatal death and
labor and birth complications may require labor induction and caesarian section (8). overweight
and obese women are more likely to have excessive GWG (9). Infants born from overweight or
obese pregnant women are at greater risk of macrosomia, congenital anomaly, preterm birth, and
may need admission to a neonatal intensive care unit (10). These infants are also at a greater risk

of overweight and obesity later on in life (11).

Inadequate maternal nutritional status before conception and low gestational weight gain (poor
maternal nutrition during pregnancy primarily due to inadequate dietary intake) are the major
determinants of growth retardation in utero (12). women’s who enter pregnancy with inadequate

weight contributes directly to low birth weight incidence among term births (13).



1.2.  Statement of the problem

Sixty three systematic review and meta-analysis papers from 29 countries which were only
published after the 2009 IOM guidelines display a global high prevalence of GWG above and
below the 2009 IOM cutoff points, 27.8 and 39.4%, respectively. Furthermore, the mean GWG

and prevalence of GWG above guidelines have increased (14).

Between 1980 to 2008 globally underweight decreased slightly in women of childbearing
age from 15- 13% while overweight increased from 23- 34%. However, underweight is 5
10% higher in poor countries like Bangladesh, Cambodia, Ethiopia, Nepal, and Senegal, in
these 5 countries 20-25% of women are underweight—an estimated 12 million pregnant and
lactating women are too thin. There is little information on the proportion of pregnant

women who do not gain adequate weight, based on their pre-pregnancy BMI (15).

Many studies point out various predictors that affect nutritional status and behavior, of pregnant
women, which in turn has adverse effects on both the mother and the fetus (16-18). Maternal,
behavioral, and social factors, which include maternal pre-pregnancy body mass index (BMl),
parity, maternal age, substance use, educational status, healthy eating, physical activity, and
adequate counseling of mothers on weight gain during pregnancy is strong predictors of

gestational weight gain.

Recently studies have attempted to identify predictors of GWG but they remain poorly
understood and some findings have been somewhat inconsistence (13). This is most likely due
to the difficulties associated with not having enough longitudinal cohort data following entire
pregnancy period, and as such GWG remains a neglected public health issue. The contributions
of different and specific predictors of gestational weight gain are under studied in our country.
Recognizing these predictors can be a useful since many of these predictors can be modifiable if
it is screened early on pregnancy which allows timely, effective and specific intervention to be

practiced.



1.3.  Significance of the study

Identifying key predictors of gestational weight gain is very important to provide preventive
intervention and attention that will benefit pregnant women’s to gain appropriate weight. It
also helps policy makers and other organizations working with maternal and child health to
understand and decide on which factor to intervene at the right time. In addition it will serve as
a good reference for future researchers on predictors and rate of gestational weight gain and
allow others to conduct further research on gestational weight gain. It will also inform health
practitioners and other stakeholders about the current rate of gestational weight gain and
different predictors (if there is one) to understand which are modifiable practices at what
period of time. In general the finding of this study will assess rate of gestational weight gain and

its predictors.



2. Literature review
2.1. Rate of weight gain during pregnancy

Rate of gestational weight gain was defined as the amount of gestational weight gain per week. It
was assessed by subtracting first recorded weight with last recorded weight then dividing it by
respective weeks. Based on 2009 I0M recommendation GWG were classified in to three
categories, low gestational weight gain, adequate weight gain and excess weight gain based on
pre-pregnancy BMI. Few studies have been done in developing countries especially in Africa,
some studies shows that low GWG is common problem during pregnancy and it has been found

to contribute to adverse maternal and neonatal outcome (19).

A prospective, multi-Centre international screening cohort study conducted between November
2004 and February 2011, in 1950 healthy, nulliparous women with singleton pregnancies in,
Australia. The mean weight gain in the whole cohort was 12.3 kg. In general 74.3% of the study
participants had high GWG, while 17.2% had normal GWG and 8.6% had low GWG. Compared
to those with normal GWG, high GWG was more common in women who were overweight or
obese (20).

The American Institute of Medicine (IOM) guidelines was used in prospective cohort study in
Matlab, rural Bangladesh. GWG adequacy among 208 eligible women, GWG was adequate for
19.8% of the participants, while 58% had an inadequate GWG and 22.2% had an excessive
GWG. Pre-pregnancy BMI was significantly associated with being below, within or above these
guidelines. Among underweight women 75.0% had inadequate GWG and among overweight
women 34.3% had excessive GWG The prevalence of overweight was 17% and the mean GWG
was low (0.34 kg/week) (21).

In addition study done in 1079 pregnant women’s in Rio de Janeiro, Brazil using Brazilian
Ministry of Health recommendation of weight gain during pregnancy. In this study mean weight
gain was 12.3kg, and women with obesity at the beginning of the pregnancy gained less weight
(9.8kg £ 7.9) than those with adequate weight (13.5kg + 6.1), low weight (12.8kg = 6.0), or
overweight (12.1kg + 6.9). Fewer than 30% of the sample displayed adequate weight gain for



gestational age, while nearly 50% of the pregnant women gained more weight than

recommended (22).

Another study done in UAE from a prospective Mother-Infant Study Cohort (MISC) included
256 pregnant women. According to this study women who were under-weight , normal ,
overweight and obese before pregnancy has 18.2, 22.6, 53.9 and 48.7% insufficient GWG
respectively, while Women who were under-weight , normal , overweight and obese before
pregnancy has 18.2, 22.6, 53.9 and 48.7% respectively. Most importantly women with a normal

pre-pregnancy BMI has the highest proportion of adequate GWG (23).

Study conducted in Uganda based on the Uganda MOH recommendation which is adapted from
2009 IOM guideline on 221 pregnant women. Significantly higher number of participants, that
is, 62.5% gained less than the recommended GWG and 34.4% gained adequate weight gain,

while only 3.1% gained above the recommended (24).

Based on IOM guideline an institutional based quantitative cross-sectional study design was
conducted in 411women’s who had given birth at health institutions from January to July of
2014 in Harari Regional State. 72 % of them had a normal body weight, whereas 14.6 % were
overweight. The mean weight gain during their pregnancy was 8.96 kg. Underweight and obese
women gained 9.14 and 6.44, respectively. 69.3 % of the women gained inadequate gestational

weight, but only 2.7 % respondents gained excessive gestational weight. (25).

1.2 predictors of gestational weight gain
2.2.1. Pre-pregnancy BMI and gestational weight gain

Pre-pregnancy BMI is the most modifiable risk factor for unhealthy GWG (inadequate and
excess).A secondary study conducted in New York City on predictors of GWG shows that, over
one third of pregnant women had inadequate GWG. Moreover in this observational study 57% of
women who had normal pre-pregnancy BMI had inadequate GWG, while 35% of overweight

and 36% of obese women before pregnancy had excessive GWG. In this study women with



overweight and excess pre-pregnancy BMI were more likely to gain excessive GWG than

women who had normal pre-pregnancy BMI (16).

The Mother and Infant Nutritional Assessment (MINA) cohort study done in Qatar and Lebanon
showed that 42% of women in Lebanon and Qatar entered pregnancy overweight (BMI
exceeding 25 kg/m2), and only 30% had adequate GWG. Qatari nationality, lower educational
level and older age was associated with high maternal pre-pregnancy BMI. In turn, a higher pre-

pregnancy BMI was found to be an independent risk factor for excessive GWG (26).

Study done in Bangladesh based on IOM guidelines showed that, 19.8% of the participants
gained adequate, while 58.0% gained inadequate GWG and 22.2% had an excessive GWG.
Similar to other studies pre-pregnancy BMI was significantly associated with being below,
within or above these guidelines. Excessive GWG was seen among 34.3% of overweight women

and inadequate GWG was seen among 75.5% of underweight women (p-value 0.007) (21).
2.2.2. Knowledge towards gestational weight gain

Study done in Houston, USA on African American participant indicated that women who knew
their pre-pregnancy weight status were twice as likely to be knowledgeable about GWG
recommendations as women who did not know their pre-pregnancy weight status. Ninety-four
percent said achieving healthy GWG was important to them. Thirty-one percent of the sample
had knowledge of GWG recommendations. Sixty-nine percent were incorrect about their pre-

pregnancy weight status (27).

In addition, low proportion of women in Nottingham who was weighed during their routine
contact at ANC clinics reported having received advice after these measurements. The result
added 39.4% of the participants reported they were aware of guidance around weight change
during pregnancy, and 59 women reported that guidance recommended a weight gain of 11.3 kg.
80.8% of the participants reported that healthcare professionals were main sources of

information, 79.3% print and online information, and 37.8% family and friends (28).

Two hundred pregnant women over the age of 18 receiving prenatal care at a tertiary care center
in Danville, Pennsylvania participated in this study. Most women reported that their health care

provider had discussed their weight and diet (78.8%), the expected amount of weight they should
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gain (81.6%), exercise and physical activity during pregnancy (79.8). Fewer, but still a majority
of women reported being told about possible harms to their baby (67.0%), possible harms to

themselves (65.4%), and possible problems with delivery (64.6%) from excessive GWG (29).

Four focus groups stratified by level of acculturation and BMI with a total of 29 Hispanic
women at tertiary care facility in Western Massachusetts; women did not consider standard
weight gain recommendations to be important and thought they should be individualized.
Overall, weight gain advice, knowledge about weight gain recommendations and attitudes
towards weight gain recommendations differed by weight status, whereas weight gain advice,

dietary beliefs and feelings about weight gain differed according to acculturation status (30).
2.2.3. Parity and GWG

Parity had the largest effect on both gaining above and below recommendations. First,
primiparous women tend to gain the most weight during pregnancy, second, for women with
higher parity (4+) gain more weight in association with pregnancy. For women of greater parity,
the association between maternal body weight and parity is partly can be explained by
cumulative excess gestational weight gained during successive pregnancies, and partly the result
of gaining more weight from the beginning of one pregnancy to the next at later pregnancies
(31).

Participants at Geisinger prenatal health care in central and northeastern Pennsylvania who were
mostly non-Hispanic white, rural population, showed that parity was the most important factor
determining GWG outcomes. Excess GWG consistently declined with parity (62.6, 56.4, and
46.3% for first birth, second birth, and more than one previous birth, respectively). Conversely,
the proportion of pregnant mothers gaining inadequate GWG was lowest for a first birth (14%),

almost doubling to 26% for women with two or more previous births (32).

Study done on Brazil using observational control study showed no difference regarding pregnant
women in both primiparous and multiparous group regarding gaining excess GWG. In both
group one third of the entire participant gained excess GWG. Except pregnant women who were
underweight before 11 weeks of gestation only 35% of the both primipara and multipara

participant gained adequate according to the recommended IOM guideline (33).
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2.2.4. Food insecurity and GWG

Food insecurity during pregnancy not only affects physiological health but also influences
behavior and mental health which in turn mediates the association with gestational weight gain.
2017 study in South Florida showed that food insecure women are 60% more likely to gain

below the IOM range compared to food secure women in unadjusted model (34).

In mini review done on prevalence of food insecurity and its association with gestational weight
gain in different part of the world (Ethiopia, South Africa, Brazil, Bangladesh, South America,
Colombia and so on), the prevalence of food insecurity in women during the gestational period
ranged from 9.0% to 87.9%, with the lowest prevalence found in developed countries and the
highest in developing countries. There was also observed a significant association with

gestational weight gain (either inadequate or excess) (35)

However, cross sectional study done in Hamadan County, Iran, in 2018 classified food security
status in in to 4; food security, hunger-free food insecurity, medium-hunger food insecurity,
severe-hunger food insecurity. According to this study there was no statistically significant

association between food insecurity and gestational weight gain pattern(36).

Similarly, 2016 California study showed that food insecurity was not associated with gestational
weight gain after adjusting for age, education, household income, marital status, nativity,
race/ethnicity, language spoken at home, health insurance, parity, pre-pregnancy BMI, smoking
during pregnancy, gestational age, and year of survey. However, as an effect modifier for
association between food insecurity and gestational weight gain race/ethnicity was identified
using Wald tests (p=0.12) (37).

In contrast, prospective cohort study done using the United States Department of Agriculture
(USDA) 18-item Core Food Security Module (CFSM) in North Carolina identified a significant
association between food insecurity and gestational weight gain after adjusting for age, race,
income, education, marital status, number of children, smoking, physical activity, gestational age
and pre-gravid BMI. Generally women from food insecure households gained 1.87 kilograms, or

4 pounds, more than women from food secure household (38).



2.2.5. Behavioral factors and GWG

Substance use during pregnancy is the most common and modifiable factor affecting maternal
and neonatal outcomes in both developing and developed worlds. Substance use during
pregnancy directly can affect the fetus by directly passing through placental barrier and also
indirectly by affecting maternal health habit including diet. Study done in Jimma town, Ethiopia
showed that the overall prevalence of substance use among pregnant women in the study area
was 37.9%, predominantly with khat chewing 65.8% followed by alcohol consumption 29.7%
and cigarette smoking 2.7% (39).

A population based prospective cohort study done in Sri-lanka indicated that one of the
determinants of excessive GWG was passive smoking during their third trimester. Pregnant
women’s who were exposed to cigarettes smoking has 88% chance of gaining excess gestational

weight gain (40).

Study done on healthy nulliparous women in Adelaide, Australia, Auckland, New Zealand, and Cork,
Ireland showed that there has been association between excessive GWG and smoking. In this study
group pregnant women’s who stopped smoking at or before 14 to 16 weeks of gestational age

were 50% most likely to gain excessive GWG compared to non-smokers pregnant women’s (41).

Another study done in USA, data are from the UW eHealth Public Health Information Exchange
(PHINEX) from 2007-2012, effects of smoking on gestational weight gain indicates that
excessive gestational weight gain was dominant on former smokers and current smokers are at

increased risk for insufficient weight gain, relative to people who have never smoked(42, 43).

Alcohol consumption among pregnant women has been increased significantly in the last
decades. WHO alcohol guidelines indicated that alcohol-related harm is determined by the
volume of alcohol consumed, the pattern of drinking, and, on rare occasions, the quality of
alcohol consumed. Quality and quantity of proper nutrient supply and energy intake during
pregnancy can adversely affected by alcohol consumption (44). Strongly diet quality is poorest
among the drinkers who consumed the high quantity with lower frequency and best among the

drinkers who consumed low quantity but with higher frequency. Consuming excess amount of
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alcohol interferes with the nutritional status of the drinker, moreover there is a problem with

alcoholics consuming a balanced diet (45).
2.2.6. Psychosocial factors and GWG

Psychosocial factors such as stress, anxiety, depression, social support were a predictor of
adequacy of GWG. Study done central North Carolina found that from psychosocial status
variables depression were significantly related to the adequacy of GWG. There has been a
positive relation between excessive GWG and elevated depression symptoms both at earlier and

later stages of pregnancy (46).

Study done among women in Northern California assessing perceived stress near the time of
gestational diabetes diagnosis indicated that high level of stress was significantly associated with
twice the risk of excess GWG compared with women with low stress. The association between
high stress and excess GWG persisted when examining maternal pregnancy weight gain which
defined as total pregnancy weight gain minus infant birth weight suggesting maternal stress was

impacting maternal weight independent of fetal growth (47).

Population-based prospective cohort study, done in Netherland showed that the prevalence of
Psychological distress, depression, and anxiety among pregnant women were 7.0%, 7.0%, and
8.4% of all pregnant women, respectively. In this study prevalence of psychological distress,
depression, and anxiety showed variance between BMI groups. However there was no significant

association of psychological distress, depression, and anxiety with GWG (48).

Many studies support the effects of intimate partner violence (IPV) on of IPV during pregnancy
in contributing to adverse maternal and neonatal outcomes. Yet, until recently it is a neglected
public health issue with significant negative influence. There are several mechanisms to how IPV
influence maternal and neonatal outcomes including physical effect, emotional effect and
biological effects. The first and important factor is to identify and treat IPV during pregnancy by

training of health providers (49).
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2.2.7. Dietary diversity and dietary practice with GWG

Dietary diversity is a significant predictor of pregnancy outcome, it ensures optimal intake of
essential nutrients for maintaining good health both for the mother and fetus. Ethiopia has
diverse agro-ecological and cultural variations and is greatly influenced by socio-demographic,
culture and individual (education, preference...) dietary diversity before and during pregnancy
have a potential influence on GWG (50). Dietary diversity score (DDS), is a simple, rapid and
significant tool used as an indicator for assessing the adequacy of nutrient and energy intake,

diet quality and it’s also an important indicator of food insecurity (51).

A prospective cohort study in Kilite-Awlaelo Health and Demographic Surveillance Site (KA-
HDSS) in Tigray region, northern Ethiopia which was conducted between February 2018 and
January 2019, showed a U-shaped association between dietary diversity and gestational weight
gain. A dietary diversity score below five was inversely related to weight gain. In contrast, the

association between dietary diversity score above five and weight gain was positive (52).

A randomized clinical trial conducted among pregnant women in urban Tanzania which enrolled
pregnant women before 27 weeks of gestation. This trial prospectively examined the associations
of maternal dietary diversity and diet quality, using Minimum Dietary Diversity for Women
(MDD-W) with GWG. This study indicated that minimum dietary diversity of pregnant women
showed no association with any of the GWG outcomes , including inadequate GWG, excessive
GWG, or inappropriate GWG (53).

In developing countries pregnant women has a greater chance of being malnourshed that a
majority of pregnant women have inadequate nutrient intakes due to socio-economic constraints,
frequent reproductive cycles and cultural constraints. Also, dietary diversity is shown as a proxy

of food security, which may show holistic picture Of the mother’s dietary sufficiency.
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3. Objective
3.2. General objective

» To assess rate and predictor of gestational weight gain in Butajira Ethiopia,2021: a

community based cohort study
3.3. Specific objective

» To assess rate of gestational weight gain in Butajira Ethiopia,2021: a community based

cohort study

» To identify associations between pre-pregnancy BMI, substance use, health behaviors,
and psychosocial factors and rate of gestational weight gain in Butajira Ethiopia,2021: a

community based cohort study
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4.

4.

4.

Method and material
2. Study area

The study was conducted in the Butajira District of southern Ethiopia, which is located
approximately 130 km from Addis Ababa (the capital city of Ethiopia) in the Gurage Zone in
the Southern Nations Nationalities and People’s Region (SNNPR). The town has a latitude and
longitude of 8°07'N 38°22'E and an elevation of 2131 meters above sea level. Based on the
2007 Census conducted by the central statistics agency (CSA), this town has a total population
of 33,406. Out of these 16,923 are men and 16,483 women. The majority of the populations
were reported as Muslim, with 51.27%, while 39.58% Orthodox and 8.72% were Protestants.
The district houses a Rural Health Program (BRHP) (owned and operated by Addis Ababa
University), which is a health and demographic surveillance system (HDSS) with a continuous
registration of vital and migratory events among ten selected villages. The studied district was

purposely selected for the benefit of a better sampling frame and research infrastructure.

3. Study design and period

The study was analysis of secondary data from the Butajira Nutrition, Mental health and

Pregnancy (BUNMAP) project in Ethiopia, a population-based cohort established in 2016. The

cohort is established with a primary aim of evaluating the effect of economic, psychological and

quality aspects of food and nutrition on pregnancy outcomes, child growth and development.

This cohort of pregnant women and their offspring living in selected clusters of Butajira Health

and Demographic Surveillance Site (HDSS), South Ethiopia.

The study was conducted from January 2018 to December 2019.

4.

4.

4. Source population

The source population was all pregnant women in Butajira HDSS.

5. Study population

The study population was randomly selected pregnant women who are enrolled in the survey before or at

16 weeks of gestation from the BUNMUP cohort data in Butajira HDSS.
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4.6. Inclusion criteria
» Pregnant women with first recorded weight < 16 weeks of gestation
» Pregnant women who completed the study
4.7. Exclusion criteria
» Multiple pregnancies
> Age less than 18 years

» Missing information from baseline study

4.8. Sample size determination

Single population proportion formula was used to calculate the minimum sample size for the first

specific objective

(Za/z)zp (1-p)

N = P

Where: N = required sample size

Zo/2 = critical value for normal distribution at 95% confidence level which equals to 1.96 (z
value at a =0.05)

P = an estimate of the prevalence rate for the population

d = absolute precision (margin of error 5%).

To calculate for the first objective, total gestational weight gain

The study conducted in Harari, Ethiopia shows that the overall gestational weight gain of the

participants, and 69.3% has inadequate weight gain with a P-value of <0.05 (25).

N = (1.96)? * 0.69 * 0.31/ (0.05)% = 328 then after adding 10% contingency rate the final sample
size is 360.
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Double population proportion formula is used to calculate the minimum sample size for the
second specific objective

N = (Zo+ Zp)?>* (P1(1-P1) + P> (1-P))

(P1-P2)?

To calculate the sample size for association between predictors and actual gestational weight
gain among pregnant women a double proportion formula was calculated using Epi info version

7.2.1.0 with the following assumption

P1 = % outcome in exposed group

P2 = % outcome in unexposed group

r = ratio of unexposed: exposed = 1:2

Zy,» = level of significance at 95% Confidence interval=1.96

Zg = 80% power

Table 2 sample size calculation

Variables Assumption | Total After adding | Reference
sample size | 10%
GWG P =69.3% 328 360 Fekede Asefa et
al. 2016 (24)

Pre-pregnancy BMI and | P1 =55.4% | 211 232 Fekede Asefa et

GWG P2 =75% al. 2021 (44)
Predictors | Food security and GWG | P1 = 46% 46 50 Sabrina  Luke,
of GWG P2 =89% 2017 (30)

Employment status and | P1 =76.1% | 185 203 Fekede Asefa et.

GWG P2 =55.5% al. 2021 (44)

Then the largest sample size (360) is selected as the final sample size for the study.
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4.9. Sampling procedures

Eight hundred sixty pregnant women completed the BUNMUP cohort study. We then chose

participants who were enrolled in the study at less than or equal to 16 weeks of gestation. Using

simple random sampling three hundred sixty women’s was enrolled in this study.

Participant enrolled in BUNMUP cohort study

N =1430

Participant who finished the study

N =860

Purposive selection of the
participants

Participants who started the study at 216
weeks of gestation

N =460

Participant for this study

N =360

17

32=Incomplete data

68= had shorter followup
period (5-10) weeks




4.10. Data collection tool and procedure

The data for this secondary analysis was used from ongoing the BUNMUP cohort study. This
data with specific variable therefore, contains all important general characteristics of the

participant like age, educational status, occupation, marital status, religion and ethnic group.

Socio-economic status (SES) indices was collected using variables such as land ownership and
size of land, type of house and construction material, availability of fixed assets such as radio,
television, phone, bed, and chair and other household items, possession of domestic animals,
bank or microfinance saving account, fuel for household cooking, type of water source for
drinking and cooking, and availability and type of latrine during the first survey. First, the above
variables were coded between O (not improved) and 1(improved) according to DHS programs.
Then variables entered and analyzed using PCA, and those variables ‘having a communality
value of greater than 0.5 were used to produce factor scores. Finally, the factor scores were

summed and ranked into poorest, poor, medium, rich and richest.

Current pregnancy and maternal medical disorder and past obstetrics history contains pregnancy
planned or not, gestational age, ANC visits, known maternal medical disorders, gravidity and

parity.

Pre-pregnancy BMI was obtained by dividing pregnant women’s weight before or at 16 weeks of
gestation by their respective height square. Then it was grouped based on WHO cut off point,
underweight <18.5, normal weight 18.5-24.9, overweight 25-29.9 and obese >30. But due to

small observation obese and overweight category was merged together.

Dietary diversity of the mothers was assessed from food consumption expenditure questionnaire
with question assessing “How many food groups did you consume the past 7 days?” in this
questionnaire major food groups cereal, legumes, egg and milk product, oil seed, meat, potato,
enset and vegetables, sugar, honey, salt oil spices were listed. From these 7 food groups

respondents with <4 food groups consumed were considered as having inadequate dietary

diversity practice (poor dietary diversity) whereas those with = 4 food groups consumed were
considered as having adequate dietary diversity practice (good dietary diversity) (50).
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Dietary practice assessed that if there was a change in amount of food or variety of food

consumed after getting pregnant.

Substance use during pregnancy -was assessed by asking if they use chat, cigarettes and alcohol

during pregnancy.

Household food insecurity which is measured based on household insecurity access scale
(HFIAS) a recall over the past four weeks and consists of two types of questions: nine
"occurrence” and nine "frequency-of-occurrence" questions. The pregnant women’s is first asked
if a given condition was experienced (yes or no) and, if it was, then with what frequency (rarely,
sometimes, or often). The resulting responses were categorized food insecurity into four levels:

food secure, mild food insecurity, moderate food insecurity and severe food insecurity.

In Psychosocial stress measurement questionnaire; Depression was assessed using nine
component self-report patient health questionnaire (PHQ-9) to be recalled in the past two weeks.
It is categorized as “0” if the response is “not” at all, “1” = if the response is “several times”, “2”
if the response is “more than half the day” and “3” if the response is “nearly every day”. The
resulting response was then categorized into 4, as no depression if the score was 0-6, mild
depression if the score was between 7 and 13, moderate depression if the score was 14-20 and
severe depression if the score was between 21 and 27. Apart from the past two weeks, general
feeling of depression was assessed during the past 12 months and it was grouped in to two (yes
or no). Intimate partner violence screening was checked using four questions ( physical hurt,
insult or talk down, threatening and scream or curse) with score “1” as never, “2” as rarely, “3”
as sometimes, “4” as fairly often and “5” frequently. Intimate partner refers to husband, ex-
husband, or boyfriend.
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4.11. Data processing and analysis

The collected data was edited, cleaned, coded, entered and analyzed by using STATA version 12
for windows. Descriptive statistics was used to summarize the data and organize them into socio-
demographics characteristics, past obstetrics history, current pregnancy and maternal medical
disorder, dietary practice, substance use, household food insecurity, dietary diversity and
psychosocial stress measurements scales of the participants according to the sections of the
questionnaires. Rate of GWG was assessed by subtracting first recorded weight which was taken
when mother was less than or equal to 16 weeks of gestational age with last recorded weight then
dividing it by respective weeks. Finally according to 10M guidelines, GWG was categorized
with the respective BMI as inadequate, adequate and excess. The continuous data was described
by appropriate measure association and variation. The findings were presented by frequencies

and percentages, and summary measures were displayed using tables and graphs.

Collinearity statistics was measured and multicollinearity was checked between predictor
variables using variance inflation factor and tolerance. Bivariate and multivariate multinomial
regression was used. A multinomial logistic regression model was used, and pregnant women
with weight gain below or above the recommended levels were compared to those with adequate
weight gain. Crude risk ratios (CRR) and adjusted risk ratios (ARR) was calculated to determine

the association between the explanatory variables and GWG.
4.12. Variables
2.11.1 Dependent variable
» Gestational weight gain
2.11.2. Independent variables

» Socio-demographic characteristics: Age, educational level, monthly income, marital

status, socio-economic status

> Pregnancy and obstetrics history: , gravidity, medical conditions, pregnancy planned

or not

» Pre-pregnancy BMI: Underweight, normal weight, overweight and obese
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» Psychosocial: depression, intimate partner violence
> Dietary practice

» Dietary diversity

» Number of ANC visits

» Food insecurity

» Substance use: chat, cigarettes and alcohol

4.13. Ethical considerations

Ethical clearance was secured from the research review technical Committee of Addis Ababa
University School of Public Health. Legal Permission was taken from BUNMUP project Since
the data is collected through review of secondary data, there is no any harm to participants and
their relatives as far as the confidentiality is kept. Moreover, no personal identifier was used on
data collection form. The recorded data was access by a third person except the principal
investigators, and was kept confidentially. The information obtained from the study was used

only for the purpose of study and was kept confidential.
4.14. Dissemination plan

After the data was analyzed, based on the findings obtained, conclusions and recommendations
were made. The result of the final thesis will be presented and submitted to Addis Ababa
University, College of health science, School of public health and finding will be circulated to
SNNPR health bureau and Butajira district health bureau including the Butajira HDSS and to
other organizations that have concern about maternal and child health in the region. Moreover,

the finding will also be sent for publication in reputable journals and scientific publications.
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4.15. Operational definition
Rate of GWG — amount of gestational weight gain per week

Pre-pregnancy weight — the first measured weight in pregnancy, if the first visit occurred at <

16 weeks of pregnancy according to last menstrual period or early ultrasound dating.
Inadequate GWG — gestational weight gain below the IOM recommendations.

Adequate GWG - gestational weight gain according to normal cutoff point of the IOM

recommendations.
Excess GWG - gestational weight gain above the IOM recommendation

Dietary diversity — number of foods or food groups consumed over the last 7 days not regarding

the frequency of consumption.

Good dietary diversity- summing up the number of food groups consumed by the participants
and from these 7 food groups those with = 4 food groups consumed

Poor dietary diversity- from these 7 food groups participants with <4 food groups consumed

Dietary practice — an observable actions or behavior of dietary habit expressed either by change

in amount or variety of food

Substance use — uses of chat, tobacco, and/or alcohol (including tella, areke) during pregnancy
Local units- usually refered to a bundle which is approximately 100-200 gram chat leaves
Gravidity — the total number of pregnancies, regardless of outcome

Food security — households doesn’t exhibits any of the circumstance or only has to worry about

food on rare occasions

Mild food insecurity- if a family occasionally or frequently concerned about food and unable to

to consume preferred meal and or to eat less diverse foods

Moderate food insecurity- if the household sacrifice food quality and begin to reduce the

number of meal portion and number of meal on a regular or irregular basis
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Severe food insecurity- if the household encounter a decrease in amount of food consumed and
the three most severe symptoms (running out of food, going to sleep being hungry and not eating

for the whole day)

Intimate partner violence - a pattern of coercive control of one intimate partner by the other
that includes physical violence, threaten with harm, scream or curse, insult or talk down to

during pregnancy
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5. RESULT

5.1 General characteristics of the study participant

A total of 360 pregnant women’s record was reviewed. The age of study participants range from
18 to 40 years with mean (SD) of 27.5 and 4.7 years respectively. The majority of participants
were in the age group of 28-38 years old which accounts 178 (49.4%). Among the participant in
the study 162 (45%) had completed primary (1-8) school. Most of the study participants 266

(73.9%) were housewife, 358 (99.4%) are currently married.

Table 3 Socio-demographic statuses of the study participants in Butajira Ethiopia, 2018 -
2019

No Variable Frequency(N) | Percent (%)
1 Age
18-27 years 173 48.1
28-37 years 178 49.4
>37 years 9 25
2 Educational status
primary (1-8) 162 45.0
Secondary (9-12) 34 9.4
College/university 12 3.3
read and write 30 8.3
llliterate 122 33.9
3 Occupation of the mothers
Housewife 266 73.9
Farmer 45 12.5
Merchant 36 10.0
Student 1 3
Private employee 2 .6
Maid/servant 2 .6
Unemployed 8 2.2
4 Marital status
Currently married 358 99.4
Separated 1 3
Widowed 1 3
5 Ethnic group
Gurage 251 69.7
Silete 93 25.8
Amhara 10 2.8
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Oromo 4 1.1
Tigray 2 .6

6 Religion
Islam 300 83.3
Orthodox 41 11.4
Protestant 18 5.0
Catholic 1 3

7 Socio-economic status
Poorest 73 20.3
Poor 72 20
Medium 72 20
Wealthy 72 20
Wealthiest 71 19.7

5.2. Past obstetrics history

One hundred twenty three (34.2%) of the study participants were primigravid (on their first
pregnancy). The study participants have a mean of 2.9 pregnancies (1.97 SD) and with 3.1 of
mean live birth (1.9 SD). Three hundred forty (94.5%) participants didn’t experience any

obstetric complication during their previous pregnancies.

Table 4 Past obstetric history of pregnant mothers in Butajira Ethiopia,2018-2019

No | Variables Frequency(N) | Percent (%o)
1 Gravidity
Primigravid 123 34.2%
Multigravid 156 43.3%
Grandmulti-gravid 81 22.5%
2 Obstetric complications
No 340 94.5%
Yes 20 5.5%

5.3. Current pregnancy and maternal medical disorder

Out of 360 participants 295(81.9%) were planned the pregnancy. One hundred sixty two (45%)

of the participants started ANC during their first trimester (week 1 to the end of 12 week). One
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hundred sixty seven of participants in this study visited ANC three times. From the study
participants 264 (73.3%) have their blood pressure measured, 101 (28.1%) had their urine sample
taken, 279 (77.5%) had their blood sample taken, 294 (81.7%) had their weight measured, 302
(83.9%) had their height measured and only 69 (19.2%) of the participants were told what to eat
during pregnancy. The mean ANC visits of participants were 2.9 (0.7 SD).

Table 5 Current pregnancy and maternal medical disorder of pregnant mothers in
Butajira Ethiopia, 2018-2019

No | Variables Frequency(N) Percent (%)
1 Pregnancy planned
Planned 295 81.9
Later 59 16.4
not want more children 6 1.7
2 First ANC visit
First trimester 162 45
Early second trimester 198 55
3 Number of ANC visit
2 109 30.3
3 167 46.4
4 84 23.3
4 Known cardiac disease
No 346 96.1
Yes 4 1.1
Don’t know 10 2.8
5 Known diabetic disease
No 348 96.7
Don’t know 12 35
6 Known thyroid disease
No 351 97.5
Yes 1 3
Don’t know 8 2.2
7 Known malaria disease
No 346 96.1
Yes 4 1.1
Don’t know 10 2.8
8 Malaria in the last 3 month
No 342 95
Yes 3 0.8
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‘ Don’t know ‘ 15 ‘ 4.2

5.4 Dietary practice during pregnancy

Regarding dietary practice of pregnant women’s, about 150 (41.7%) of the participants reported
they eat less food than there pre-pregnancy state and around 134 (37.2%) of the participants

consume less variety of food after becoming pregnant.

Table 6 Dietary practice of pregnant mothers in Butajira, Ethiopia 2018-2019

No | Variables Frequency(N) Percent (%)

1 Amount of food you eat changed after pregnancy

| eat more food than normal 29 6.1
| eat less food than normal 150 417
The amount of food | eat has not changed 188 522

2 Variety of food in your diet changed after pregnancy

| eat more types of food than normal 29 8.1
| eat less types of food than normal 134 372
| eat the same foods as normal 197 54.7

5.5 Substance use during pregnancy

Twenty eight (7.8%) of participants reported drinking Tella or areke (local drinks) or beer in this
pregnancy. Among participants who drink local drinks or beer 24 (6.6%) drinks daily during this
pregnancy. Two houndred twenty of the participants reported chewing chat during this
pregnancy, among participants who chew chat 98 (27.2%) of pregnant women reported daily
consumption of chat with a mean of 1.5 local units (0.8 SD). Five (1.4%) of the participants has
smoked cigarettes before but none of the participants smoked cigarettes during this pregnancy

and also there is no family member who smoke cigarettes.

Table 7 Substance use of pregnant mothers in Butajira Ethiopia, 2018-2019

No | Variables Frequency(N) | Percent (%)

1 Drinking alcohols
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No 332 92.2

Yes 28 7.8

2 Daily drinking alcohol

No 336 93.3

Yes 24 6.6

3 Chewing chat

No 140 38.9

Yes 220 61.1

4 Daily chew chat

No 261 72.5

Yes 98 27.2
5 Smoked cigarettes

No 355 98.6

Yes 5 1.4

5.6 Household food insecurity

One hundred one (28.1%) of the participant reported in the past four weeks they experienced
household food insecurity. Only 3 (0.8%) of the participants encounter severe food insecurity.
From these participants, 8.9% reported that it occurred rarely (once or twice in past four weeks),
15.8% sometimes (3 to 10 times in the past four weeks) and about 3.3% often (more than 10

times in the past four weeks).

Table 8 Household food insecurity of pregnant mothers in Butajira, Ethiopia, 2018-2019

No | Variables Frequency(N) Percent (%)

1 Food insecurity

Food secured 259 71.9
Mild food insecurity 44 12.2
Moderate food insecurity 54 15
Severe food insecurity 3 0.8

28



5.7 Psychosocial factors and intimate partner violence (IPV)

Participants in this study reported over the last two weeks 13 (3.6%) were mildly depressed. And
only about 2 (0.6%) had experienced IPV. A part from these past two weeks, 36 (10%) of the
participants reported they felt depressed or uninterested in most things during the past 12

months.

Table 9 Psychosocial factors and intimate partner violence (IPV) of pregnant mothers in Butajira,
Ethiopia, 2018-2019

No | Variables Frequency(N) Percent (%)
1 Psychosocial factors
No depression 346 96.1
Mild depression 13 3.6
moderate depression 1 3
2 Generally depressed
No 324 90.0
Yes 36 10.0
3 Intimate partner violence
No 358 99.4
Yes 2 .6
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5.8 Dietary diversity

From the food groups listed, cereal 359 (99.7%) and vegetables 355 (98.6%) were most
consumed 7 days prior to data collection. And meat 67 (18.6%) was the least consumed. In this

study group a total of 202 (56.1%) had good dietary diversity.

Table 10 Dietary diversity of pregnant mothers in Butajira, Ethiopia, 2018-2019

No | Food groups Frequency(N) | Percent (%o)
1 Cereals

No 1 3

Yes 359 99.7
2 Pulses

No 208 57.8

Yes 152 42.2

3 Milk products and eggs

No 198 55.0

Yes 162 45.0
4 Oil seeds

No 248 68.9

Yes 112 31.1
5 Meat

No 293 814

Yes 67 18.6
6 Potatoes, enset and vegetables

No 5 1.4

Yes 355 98.6

7 Sugar, salt, honey and spices

No 24 6.7

Yes 336 93.3
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Pie chart of percentage of Dietary diversity among pregnant mothers

Title

Dietary diversity
score

B Poor dietary diversity
W Good distary diversity

Fig 1 Percentage of dietary diversity among pregnant mothers
5.9 Pre-pregnancy BMI (weight gain before 16 week of gestational age)

The mean BMI of pregnant women in Butajira was 21 kg/m? + 2.7 SD with minimum 15.5 kg/m?
and a maximum of 31.6 kg/m? before or at 16 weeks of gestational week. Based on WHO
classification of body mass index 269 (74.7%) were normal weight before or at 16 weeks of

gestational age.
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Pie Chart Count of Body mass index categories

Body mass
index
categories

M Underweight
M Mormal weight
M Cverweight

M Obese

Fig 2. Pre-pregnancy body mass index (BMI before 16 weeks of gestational age)

5.10 Gestational weight gain rate

In this study group women on average were gaining below IOM guidelines per week in all four
BMI categories. Weight variation during pregnancy ranged from nine kilo gram loss to twenty
two kilo gram gain. Weight loss was observed on 8 (2.2%) women and 6 (1.7%) women had no
weight gain compared to the beginning of the pregnancy. The mean rate of gestational weight
gain per week was 0.31 (0.19 SD) with average of 20 weeks. Based on WHO body mass index
cut off point only 33 (9.2%) of the participant gain adequate weight.
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60.0%

40.0%

Percent

200%

0%

Inadequate

Adequate

Gestational weight gain per BMI

Excess

Fig 3 Gestational weight gain categories according to IOM guidelines

Table 11 Comparison of rate of GWG per week between IOM guidelines and this study

Weight category | Pre-gestational BMI I0OM mean GWG per | Study mean GWG per
(weight before 16 week | week week
of gestational age)

Underweight <18.5 0.51 (0.44 — 0.58) 0.38 (0.11-0.92)

Normal weight 18.5-24.9 0.42 (0.35 - 0.50) 0.3 (-0.38 - 0.79)
Overweight 25-29.9 0.28 (0.23 -0.33) 0.23(-1-0.9)

Obese >30 0.22 (0.17 - 0.27) -0.02 (-0.37 - 0.33)
This study identified that on average pregnant women were gaining below IOM

recommendations. Weight loss was observed throughout the pregnancy on 8 woman compared to

their pre-pregnancy weight. On average obese pregnant women loss 0.02 weight per week.
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60.0%

40.0%
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Rate of gestational weight gain by body mass index category
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Body mass index categories

Overweight

Obese

Fig 4 Rate of gestational weight gain based on BMI categories

Gestational
weight gain
per BMI
@ inadequate

M Adequate
B Excess

Table 12 Cross-tabulation of predictors with rate of gestational weight gain

Rate of gestational weight gain

Variables Inadequate | Adequate Excess

N (%) N (%) N (%)
18-27 113 (31.4%) | 47 (13.1%) 13 (3.6%)
28-37 110 (30.6%) 48 (13.3%0 20 (5.6%)

>37 7 (1.9%) 2 (0.6%0 0
Age

Educational status No formal education 98 (27.2%) 40 (11%) 14 (3.9%)
Formal education 132 (36.7%) | 57 (15.8%) 19 (5.3%)
Occupational status Unemployed 180 (50%) 69 (19.2%) 26 (7.2%)

Employed 50 (13.9%) 28 (7.8%) 7 (1.9%)
Marital status Currently married 228 (63.3%) | 97 (26.9%) 33 (9.2%)
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Separated 1(0.28%) 0 0
Widowed 1(0.28%) 0 0
Socio-economic Poorest 52 (14.4%) 17 (4.7%) 4 (1.1%)
status Poor 39 (10.8%) 22 (6.1%) 11 (3.1%)
Middle 49 (13.6%) 17 (4.7%) 6 (1.7%)
Rich 46 (12.8%) 20 (5.6%) 6 (1.7%)
Richest 44 (12.2%) 21 (5.8%) 6 (1.7%)
Underweight 43 (11.9%) 15 (4.2%) 3(0.8%)
BMI Normal weight 174 (48.3%) 74 (20.6%) 21 (5.8%)
Overweight 12 (3.3% 8(2.2% 8(2.2%
igh (3.3%) (2.2%) (2.2%)
Obese 1(0.3%) 0 1(0.3%)
Primigravida 72 (20%) 41 (11.4%) 10 (2.8%)
Gravidit Multigravida 107 (29.7%) 33(9.2%) 16 (4.4%)
y Grandmulti-gravida 51 (14.2%) 23 (6.4%) 7 (1.9%)
2 66 (18.3%) 30 (8.3%) 13 (3.6%)
ANC visit 3 105 (29.2%) 49 (13.6%) 13 (3.6%)
4 59 (16.4%) 18 (5%) 7 (1.9%)
Alcohol  No 14 (3.9%) 10 (2.8%) 4 (1.1%)
Substance Use Yes 216 (60%) 87 (24.2%) 29 (8.1%)
Chat  No 87 (24.2%) 42 (11.7%) 11 (3.1%)
Yes 143 (39.7%) 55 (15.3%) 22 (6.1%)
Pregnancy planned | Planned 184 (51.1%) | 82(22.8%) 29 (8.1%)
Later 41 (11.4%) 14 (3.9%) 4 (1.1%)
Not want more child 5(1.4%) 1(0.3%) 0
Dietary diversity Poor dietary diversity 99 (27.5%) 46 (12.8%) 13 (3.6%)
Good dietary diversity 131 (36.4%) 51 (14.2%) 20 (5.6%)
Amount of food Eat more | 11 (3.1%) 10 (2.8%) 1(0.3%)
food
Dietary practice Eat less food | 97 (26.9%) 39 (10.8%) 14 (3.9%)
Not changed | 122 (33.9%) 48 (13.3%) 18 (5%)
Variety of food Eat | 18 (5%) 11 (3.1%) 0
more food
Eat less food | 86 (23.9%) 35 (9.7%) 13 (3.6%)
Not changed | 126 (35%) 51 (14.2%) 20 (5.6%)
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Food insecurity No 169 (46.9%) | 62 (17.2%) 28 (7.8%)
Yes 61 (16.9%) 35 (9.7%) 5(1.4%)
Depression score No depression 222 (61.7%) 92 (25.6%) 32 (8.9%)
Mild depression 8(2.2%) 4 (1.1%) 1(0.3%)
Moderate depression 0 1(0.3%) 0
IPV score No 228 (63.3%) | 97 (26.9%) 33(9.2%)
Yes 2(0.5%) 0 0

5.11 Predictor of gestational weight gain rate (kg/week)

Collinearity statistics was measured and multi-collinearity was checked between predictor
variables. VIF (variance inflation factor) value among variables was less than 4 which indicate

that multi-collinearity was not a problem in regression model.

Bivariate multinomial logistic regression was done and Variables that have p-value of < 0.2 and
those important variables from different literatures were considered for further multivariable
multinomial regression. Initially during bivariate multinomial logistic regression food security,
BMI, change in amount of food eaten and generally depressed show association with gestational
weight gain. Multinomial logistic regression with relative risk was done to determine predictors
of GWG with 95% CI. For the dependent variable ‘adequate gestational weight gain’ was used as
a reference. After adjusting for possible confounders in the model like age (years), marital status,
educational status and occupation, only early pregnancy BMI, gravidity and food insecurity

showed statistically significant association with GWG p-value <0.05.

Pregnant women’s with pre-pregnancy BMI (< 16 weeks of gestation) of overweight and obese
has 5.9 risk of gaining excess weight relative to adequate weight gain than underweight or
normal weight women’s [ARR 5.9; 95%Cl: 1.1-32.1]. Secondly a Multigravida pregnant woman
has 2.2 risk of gaining inadequate weight than primigravida with [95%Cl: 1.1-32.1]. The other
variable which showed association was food insecurity with excess GWG, pregnant women’s
who experience food insecurity has a lower risk of gaining excess GWG rate than food secured
women’s [ARR 0.31; 95%Cl: 0.10-0.97].
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Table 13 Multivariate multinomial logistic regression analysis with risk ratio of predictors
of gestational weight gain rate (kg/week) with reference category of adequate rate of GWG

NO | Rate of Variables P-value | Adjusted | CRR (95% CI) | ARR (95% CI)
weight gain p-value
1 BMI
Inadequate Underweight 0.54 0.71 0.82(0.42-1.56) 0.87(0.44-1.74)
VS Adequate Normal weight Ref Ref Ref Ref
Overweight and obese 0.29 0.38 0.56(0.19-1.63) 0.54(0.17-1.67)
Excess vs Underweight 0.6 0.72 1.4(0.37-5.37) 1.2(0.3-4.9)
Adequate Normal weight Ref Ref Ref Ref
Overweight and obese 0.03 0.01 5.6(1.17-26.8) | 5.9(1.1-32.1)
2 Gravidity
Inadequate Primigravida Ref Ref Ref Ref
Grandmulti-gravida 0.46 0.25 1.2(0.67-2.35) 1.6(0.7-3.84)
Excess vs Primigravida Ref Ref Ref Ref
Adequate |\ itigravida 0.14 0.12 1.9(0.79-4.95) | 2.3(0.79-7.05)
Grandmulti-gravida 0.69 0.34 1.2(0.41-3.72) 2.0(0.46-8.6)
3 Substance use
Inadequate No Ref Ref Ref Ref
vs Adequate
Yes 0.70 0.88 0.84(0.36-1.98) 0.93(0.38-2.29)
No Ref Ref Ref Ref
Excess vs
Adequate Yes 0.88 0.72 0.89(0.22-3.6) 1.3(0.28-6.24)
4 Dietary diversity
Inadequate Poor dietary diversity Ref Ref Ref Ref
vs Adequate
Good dietary diversity 0.46 0.78 1.19(0.74-1.92) 1.09(0.582.06)
Excess vs Poor dietary diversity Ref Ref Ref Ref
Adequate
Good dietary diversity 0.42 0.62 1.38(0.62-3.1) 1.3(0.42-4.08)
5 Food insecurity
Inadequate No Ref Ref Ref Ref
vs Adequate 0.08
Yes ' 0.10 0.6(0.38-1.06) 0.6(0.34-1.1)
EXxcess vs No Ref Ref Ref Ref
Adequate Vs 0.03 0.04 0.3(0.11-0.89) 0.31(0.10-0.97)
6

Generally depressed
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Inadequate | No Ref Ref Ref Ref
vs Adequate | Yes 0.16 0.23 1.93(0.76-4.85) | 1.8(0.67-4.84)
Excess vs No Ref Ref Ref Ref
Adequate Yes 0.27 0.23 2.1(0.55-7.9) 2.4(0.55-10.9)
Change in amount of food
eaten after pregnancy
Inadequate | Eat more food than normal Ref Ref Ref Ref
vs Adequate | Eat less food than nrmal 0.087 0.159 2.2(0.89-5.7) 2(0.75-5.7)
Not changed 0.07 0.151 2.3(0.92-5.79) 2(0.76-5.53)
Excess vs Eat more food than normal Ref Ref Ref Ref
Adequate Eat less food than normal 0.24 0.185 3.5(0.42-30.6) 5.0(0.46-5.49)
0.22 0.189 3.7(0.44-31.4) 4.88(0.45-5.22)

Not changed

Significant (P < 0.05), CRR- crudes risk ratio, ARR- adjusted risk ratio
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5. Discussion

The main aim of this study was to assess predictors of gestational weight gain rate among
pregnant women’s in Butajira district, Ethiopia. Predictors of GWG can differ between countries
and populations which accounts for the fact that the result obtained in our study are not always
comparable with different studies. Our study indicated there was association between BMI, food
insecurity and gravidity with GWG. It also assessed rate of GWG@G, pregnant women’s enter in to
this study with a mean weeks of 12.5 (2.6 SD) gestational age and with last record of gestation
age of mean 33 (4.1 SD) weeks.

In our study pregnant women on average were gaining 0.31 (0.19 SD) kg per week. Similar to

our study Bangladeshi women gain gestational weight of 0.34 kg per week (20). The mean

GWG in Malawi was 0.26 (SD + 0.2) kg per week which was lower than our study(54). This

slight variation between our finding and Malawi study might be explained by smaller sample size
of Malawian study.

Based on IOM guideline our study found a high frequency of inadequate weight gain (63.9%),
which is almost similar to study done in Addis Ababa, Ethiopia which was 67.2% of the
participants (55) and also study done in Niger 63% (56), Uganda 62.7% (31)and also Mexico
city showed 52.3% of the population gained inadequate GWG according to IOM
recommendation (57). In contrary studies done in Chinese and Malaysia countries showed that
inadequate GWG was about 14.9% and 26.7% respectively but about 63.9% of our study
participants gained inadequate rate of GWG (58, 59). This may be explained by pregnant
women’s in those studies may have high BMI during early pregnancy which greatly affect
weight gain as high BMI category participants expected to gain less as compared to normal and
underweight women’s.

The present study found 16.9% of the participants were underweight before or at 16 week of
gestation. A very small number of underweight women were reported in Ghanaian study which
was about 4.4% (60). Almost similar to our study 15% of Bangladesh women reported to be
underweight at early pregnancy (20). In this study only 7.8% and 0.6% of our participants at
early pregnancy (less than or at 16 weeks of gestation) were reported overweight and obese
respectively. Study in Ghana showed that 52.6% of the participants entered pregnancy

overweight or obese, this significant difference might be explained by general notion highly
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accepted by Ghanaians that being plump (fat) is a reflection of wellbeing and also the study was
done on pregnant women’s who attended only private clinic (60).

Our finding suggested that being overweight and obese before or at 16 weeks of gestation
increase the risk of gaining excess weight compared to underweight and normal weight
women’s. Study done in Addis Ababa observed that being underweight or normal weight
increases the odds of gaining inadequate weight compared to overweight and obese women’s
(55). This might be due to women’s who were underweight at early pregnancy are required to
gain more weight, on the other hand overweight and obese women are required to gain little
weight. In contrary to our study in Brazil showed that only in the overweight category where
participants gained excess which occurred in 66.2% of the participants (61). Similarly Indonesian
study indicated that women who were overweight/obese at pre-pregnancy were at-risk of having
excessive GWG rate (62). These data suggests that women who enter pregnancy when
overweight or obese have higher chances of getting excessive gestational weight gain as

compared to those with normal BMI or underweight.

In this study the prevalence of food insecurity was about 28.1% in contrast, food insecurity was
high in Gedio, Southern Ethiopia which was about 67.4% (63). And a smaller prevalence was
seen Southwestern, Ethiopia study which was only 9% (64). The difference in prevalence of food
insecurity between our study and that of Gedio might be due to seasonal variability (harvest
season) during data collection time. On the other hand pregnant women’s who reported to
experience food insecurity had a lower risk of gaining excess GWG rate than food secured
women’s. Study done on Addis Ababa showed no association between food insecurity and
GWG(55). Other study done in Gambela, Ethiopia indicated that pregnant women who were
from food insecure households were nearly two times more likely to be underweight compared to
pregnant women who were from food secured households (65). Study done in Brazil showed no
association between food insecurity and inadequate or excess GWG (66). On similar note study
done in Hamadan County, Iran (31) and Chicago food insecurity showed association with
reduced the gestational weight gain (67). In contrary to our finding North Carolina, USA study
observed living in food insecure household is associated with higher gestational weight gain
(33). This may be due to mostly in developed countries food-insecure households often purchase

calorie-dense foods that are high in fats and added sugars in adaptation to their food insecurity.
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Although there were no many studies associated gravidity with gestational weight gain our study
indicated that multigravida pregnant women’s had increased risk of gaining inadequate GWG.
Similar to our finding Northeastern Pennsylvanian study showed that with increasing parity also
the proportion of pregnant mothers gaining excess was declined (32). However observational
study done in Brazil indicated that there was no association between primiparous and

multiparous participant regarding gaining excess gestational weight gain (33).

Although we included data on diet diversity there was no association between dietary diversity
and rate of GWG. Meanwhile study done in Tigray region, Ethiopia showed a significant
association between poor dietary diversity and higher gestational weight gain (68) also study
done on Algerian women show evidence of association between poor dietary diversity and
inadequate GWG (69). In agreement with our study result study done in Tanzania did not
observe evidence of association of dietary diversity with any of the GWG outcomes (70).
Similarly there was not association between a change in amount and variety of food taken during
pregnancy with rate of GWG in this study. In contrary similar study done in Butajira showed that
significant association between reduction of amount of food and gestational weight gain (71).
This observed difference may be due to our study didn’t consider additional causes beyond
intentional restriction of food amount other reasons like illnesses and aversion (strong dislike) or
eating because of craving that occurred during their pregnancy. When assessing dietary patterns
it can differ between countries and populations, which accounts for the fact that the results

obtained are not always comparable with the results of studies by other authors.

From this study the one thing clear is, in butajira district ANC clinics, gestational weight gain
monitoring was not part of ANC; only 16% of the study participants were given information
about what to eat and small number of women were encouraged to recognize and manage
pregnancy-related complications, particularly pre-eclampsia, anemia during their visit. Weight
and height were measured but BMI was not determined; during their visit for 73.3% of the
participants their blood pressure was measured and for 77.5% of women’s blood sample taken as
a part of ANC.
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This study light some potentially modifiable risk factors for inadequate or excessive GWG, this
provides opportunities for intervention studies to improve pregnancy outcome and prevent
adverse maternal outcome. Using prospective study design is one of our strength in this study,
which helped to provide detailed information of the independent variables. The other strength of
our study was Gestational age was estimated by the last menstrual period and also verified by

ultrasound.

The major limitation of the study was related to using pre- pregnancy weight before or at
16 weeks of gestation, at which time pregnant mothers may already have been an increase or
decrease of gestational weight. In addition, some women’s had shorter interval of record of
gestational age which is difficult to assess and assign them as adequate rate, inadequate rate or
excess rate of gestational weight ; hence there may be significant weight change after their
recorded weeks of gestation. The other limitation was related to the use of secondary data as
different literature pointed out, there are predictors assumed to impact GWG which was not
available in the secondary data, such as physical activity, sleep pattern, parity, food taboo,
decision maker of the household, number of family member and inter-pregnancy interval. There
were also missing values of the predictor variables, however, we minimized the risk of
incomplete data by having multiple source of recorded data. The other and most important
limitation was using recommended IOM guidelines, currently there was seen evidence of these
recommendation may not be applicable in low income countries like Ethiopia despite the fact

that IOM guidelines are regardless of race and ethnicity.
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6. Conclusion and Recommendation

6.1.Conclusion
In conclusion this study found that on average pregnant mothers in all BMI categories gained
inadequate GWG. After covariates adjusted for possible confounders in the model like age
(years), marital status, educational status and occupation, only early pregnancy BMI, gravidity
and food insecurity showed statistically significant association with GWG. Our finding
suggested that being overweight and obese before or at 16 weeks of gestation increase the risk of
gaining excess weight. Secondly, a food insecure pregnant mother was less likely to gain excess
gestational weight gain than adequate. And finally Multigravida pregnant women’s were more at
risk of gaining inadequate weight.

6.2.Recommendations

The finding imply the importance of early engagement with pregnant mothers and counseling
about the importance of gaining appropriate weight based on their respective weight. Health
practitioner need to adopt and implement guidelines for appropriate weight gain and encourage
them to follow proper and timely antenatal care. Additionally health practitioner’s need to give

nutritional advice for the mothers to promote appropriate dietary practice and dietary diversity.

Moreover in this study we didn’t observe association between substance use (alcohol and chat
consumption) and GWG, but there was a prevalence of substance use, at individual, familial, and
societal levels, there is a significant need for behavioral changes and modifications, especially

gender-based societal norms and practices to reduce these unhealthy practices.

Further longitudinal studies including the predictors of GWG is needed to clearly verify which
predictors greatly affect GWG and which of these predictors can be modifiable for future
implementation is required in our country. In addition future research may need to investigate
practical applicability of the IOM guidelines and the effect of GWG outcomes on pregnancy and

later outcomes in our own context.
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Figure 5. Conceptual frame work

Source: adapted and modified from I0M 2009 (5).
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ANNEX Il Questionnaire

Questionnaire from nine part modules used in a BUNMUP project, consisting of question
assessing socio- demographic characteristics, role in household decision making, past obstetrics
history, current pregnancy and maternal medical disorder, food taboos, substance use, household
food insecurity, psychosocial stress measurements scales, and food consumption expenditure.

1. Socio-demographic status

Numbe | Question Responses Variable
r name
201.
In what month and year were you WMONTH
born? Month........................
Don’t know month .................. 9999
| PR WYEAR
Don’t know year................... 99
202. | How old are you now? WAGE
COMPARE AND CORRECT years
AND /OR IF INCONSISTENT
203. Primary (1-8) ..ccoovevveivieeevesesieseienns 1 | HEDUTION
What is the highest level of school | secondary(9-12) ......c.vvvvvvvevveeeeen. 2
you attended? College/UNIVErSity ...........covvvvererrrrnns 3
Read and WHIte.........ccoocvvveveveeierieiens 4
Hliterate ...occooovveeieeeecce e 5
204, WRELIGIO
What is your religion? Orthodox Christian ..........cccccvvvivevinaee. 1 |N
ISIAM oo 2
Protestant .........ccccoeeiieninnenicneee, 3
Catholic Widowed ...........cccocvvvivernnnne. 4
Other (SPecify) ..cceeecveeeeeciieeeccieeeeens 99
205. | To which ethnic group do you WETHNIC
belong? (@] 0] 1[0 SR 1
AMNIara .....cocoevveeieneeeeee e 2
GUIAGE ..o 3
THGraY oo 4
ATTa 5
SHEtE oo 6




Other (SpPecify) ..cceevevrveeieciieeeccrieeees 99
206. | What is your occupation? Farmer and housewife...........ccccocvnenene 1 | WOCCUPA
HOUSEWITE ..ooveeeciic e 2 | TI
employee/private ..........cccoevvenerenne. 3
StUAENE ...t 4
Merchant..........cccooveievieiieccce e, 5
Local drink seller .......cccoevvevveinninns 6
Commercial sex worker .........ccccoc....... 7
Maid servant ...........ccceeeveveveinieeniennnn, 8
Daily 1aborer ..........ccoovoviiiincicicens 9
Unemployed ... 10
Farmer and merchant ............cccccceeie. 11
Other (SPecify) .cceeeeveeeiecieee e 99
207. | What is your marital status? Currently married ........ccocoevvievienernnnns 1 | WMARITA
Separated .......ccoceviieiieniieee e 2 |L
[ TAV/0] (o7=To E 3 |1f2,3,4,99
WiIdOWEd.......oooviiiciiecie e 4 | Goto211
Never married ..........ccoeevevieeiieiennnn 99
2. Household related questions
Numbe | Question Responses Variable
name
201. | Main construction material used Natural floor HFLOOR
for the floor: Earth /sand .......c.ccccooeviiiiiviiicn, 11
dUNG e 12
Rudimentary floor
CIRCLE ALL THAT APPLY Wood planks ......c.cccceeiiiieieiie, 21
Bamboo.........ccevvivieiice e 22
Finished floor
Polished wood or parquet.................. 31
CeramicC tiles ......ocovvivveceeciecieenen, 32
Cement ......oooveviiee e 33
Carpet. ... 34
Other (SPeCify) .....cccceverereiceieiciins 99
202. | Main construction material used Natural roofing HROOF
for the roof: Thatch/leaf/mud ........c..cccooevveeinenen. 11
Rudimentary roofing
PlastiC......ccccvvveveevre e, 21
CIRCLE ALL THAT APPLY Bamboo.........ccccovviviien e 22
Wood planks .......cccccoevriiiniiinie, 23

51




Finished roofing

Corrugated iron/metal....................... 31
WO0O0d ..o 32
Cement/concrete .......ccccoevevvrvenennn. 33
Other (SPeCify) .....ccccevevivivevciniien, 99

203. | Main construction material used Natural walls
for exterior walls: Nowalls ....ccoeeveriiiieice e, 11
Cane/Trunks/Bamboo/Reed ............ 12
CIRCLE ALL THAT APPLY ] A 13
Rudimentary walls
Wood with Mud ........cocovvviiiiieene 21
Stone with mud ...........cooeevevieiinenen, 22
Card board .........ccoeevviireicriccrieereenn, 23
Finished walls
Stone with lime/cement ................... 31
BriCKS .vviicieiiiiecee e 32
Wood planks/shingles ...................... 33
Other (SPeCify) .....cccovverereieeieisiains 99
204. | What kind of toilet facility does | Flush toilet HTOILET
your household have? Flush to septic tank..........ccccvveenene. 11
Flush to Pit latrine
[INTERVIEWER: LIMIT TOQ | oo
ONE RESPONSE; IF Two |12
TYPES ARE MENTIONED, Flush to somewhere else..................... 13
RECORD THE TYPE CLOSEST | Pitlatrine
TO THE TOP OF THE LIST] Traditional pit toilet............cccccovvnnene 21
Pit latrine with slab .............cccoeevvenns 22
Pit latrine without slab....................... 23
Ventilated improved pit latrine.......... 24

Composting toilet
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Other (specify)
99
205. HWATER
What is the main source of | Piped water/supply water
drinking water for members of _ o )
your household? Piped inside dwelling .......ccccccceuuneee. 11
Piped to yard/plot........cccceeevveeeurennee. 12
[INTERVIEWER: BE SURE OF THE Publictap ..cooceeeveiieeeeeeeeecee e, 13
SOURCE OF “PIPED WATER”. IF Water from spring
THE ANSWER IS “PIPED WATER”
CHECK THE SOURCE AND CIRCLE Protected well/spring ........cccoceveneee. 21
THE APPROPRIATE CODE]
Unprotected well/spring.................... 22
Water from Dug well
Protected well ......ccooevvveeviiiiieeinen, 31
Unprotected well .......cccvveevvvieeennnen. 32

Surface water

Pond/lake/River/stream/spring/Dam51

RaiNn Water....coovvvveiiiieiiiereeeiceee e, 61
Tanker trucK.......ueeevveeeeeeeeveeeeieeeeeeeeeeennns 71
V41010 Lo SRR 81
Bottled Water.......uvvvveveveverivivvvevveevenenes 91
No fixed facility .....cccceeveevveeeecieeeciien, 96
Other (Specify) ..cccceeeeeeeieecieeecieeeeiees 99
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206.

Tell me, please, if your home has: | EI€CtriCIty.......ccccoveviviiiiiiiiiie e 1 HELECTR
Watch/clocK ........cooovvoveviieiieeceee, 2 IC
[INTERVIEWER: CIRCLE ALL | RAGIO....cveiiieieieirce e 3 HWATCH
THAT APPLY] TeleviSion ......cccoevviiiiinineeeeis 4 HRADIO
Mobile Telephone..........ccccooeveiiinnnn. 5 HTELEVSI
House Phone ..., 6 ON
Refrigerator ..o, HMOBILE
Chair v 8 HPHONE
A bed with cotton/Sponge/Spring mattress | HFRIGE
.............................................................. 9 HCHAIR
Electric Mitad ..........cccovvvvininccen, 10 | HBED
Kerosene Lamp/pressure .........ccooveuee. 11
SOIAT vt 12 | HMITAD
Flash light that works with battery ....... 13 | HLAMP
207.
What type of fuel does your EIeCtriCity .............................................. 1 HFUELEL
household maimy use for Cooking? LPG/natural JaS..iiiii 2 ECT
Bi0QaS ..o 3 HFUELGA
[INTERVIEWER: ALLOW KEIOSENE ...t 4 S
MULTIPLE ANSWERS] WOOD ..o 5 HFUELBI
Charcoal........ccccoovevviieiieirseee e 6 O
Straw/shrubs/grass..........cccevveveveeivennens 7 HFUELKE
ANIMal DUNG ... 8 RO
Agricultural crop........ccoecevvvvvvevecncnenn. 9 HFUELW
Other (SPeCify) ...c.cccvvviieiiiiece e 10 | 00
HFUELCH
AR
HFUELGR
AS
HFUELDU
N
HFUELCR
OoP
HFUELOT
HE
208. | Do you have a separate room NO oot 1 HKITHCE
which is used as a kitchen? N
Y S ettt 2
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2009.

account

Does any member of the house BicyCle....ooviiceie 1 HBICYCL
hold own the following? Motorcycle/scooter/Bajaj...........cccevun... 2 E
[INTERVIEWER: CIRCLE ALL | Animal drawn Cart .............ccoo..ccoovveenne.. 3 EXSF?R
THAT APPLY] Car/TruCK......ccviieie e 4 HOAR

210. HLANDSI
How many (LOCAL UNITS) of Local units || ZE
agricultural land do members of
this household own?
LOCAL UNITS ,

(SPECIFY) Don’t have ....cccoocveeeiiiiieiiciecc e 00

211.
How many of the following . HCOWS
animals do you keep? E)) '\CAI:EIESJ:S OXN OF DUMIS v :—H HCHICEK

C) GOALS ... |:|:| EN

(INTERVIEWER: IF d) SHEEP w.eocvvvveeveereeeeee s Ll HGOATS
HOUSEHOLD DOES NOT OWN e) Horses ,donkey, or mule.................... |_|_| HSHEEP
A PARTICULAR ITEM, £) BECNIVES vrvveeveeeeeceeeeeee e L | HHORISE
RECORD “00” AGAINST THAT HBEEHIV
ITEM.) ES

212. | Does any member of the hold have | NO ... 0 HSAVING
a bank or microfinance saving YBS oo 1

then fill e

How do you dispose of household rubbish? (D

ach item below.)

0 not read the responses. Allow respondent to answer,

213. Garbage pit [ ]1=Yes[ ]0=No HPIT
214. Discard in garden [ ]1=Yes| ]0=No HGARDE
215. Discard in bush [ ]1=Yes| ]0=No HBUSH
216. Open burning [ ]1=Yes| ]0=No HBURN
217. Other (specify ) [ ]1=Yes| ]0=No HOTHER
3. Past obstetric questions
Question Responses Skip
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401. | Now I would like to ask about all the pregnancies you have had
during your life. During your life how many times have you been
pregnant? (including those that did not end with a live births), [ | times
record “00” if none
I£“00” go to 415
402.| Now I would like to ask about all the births you have had
during your life. During your life how many times have you )
given live birth? [ ]times
[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 Don’t Know...........coocoivinne. 99
minutes or hours], record “00” if none)
403. | Have you ever had a fetus died in utero before birth? Yes oviiiinnnn.. 1
NO oo, 2= Goto 405
Don’tKnow............ooooevenne. 99 >
Go to 405
404. | During your life how many times have you had fetus died in utero?
[ ]times
Don’t Know............ccoevvennnnn. 99
405. | Have you ever given birth to a preterm child (between 28 — 37 Yes toviiiiininnnnn. 1
weeks of gestation) NO.ooviieiiii, 2 > Goto 407
Don’t Know..........ccocvvvinnnnnn. 99 >
Go to 407
406. | During your life how many times have you given birth to a preterm
child (between 28 — 37 weeks of gestation)
| | times
Don’tKnow............oooeeniii. 99
407.| Did you experience any obstetric complication during your YES oo 1
previous pregnancy? NO ..., 0 > Goto 420
Don’tknow ................... 0> Goto
420
408.| If there is obstetric complication please tellme | L 1
.................................. 2
................................... 3
..................................... 4
...................................... 5
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4. Current Pregnancy and maternal medical disorder

no | Questions Responses Skip
442 [ Atthe time you became pregnant with the index Planned ............. 1
delivery, did you plan to get pregnant, did you want | Later.............................. 2
to wait until later, OR did you NOT WANT to have | Not want more children. ......... 3
any more children?
443. For how many weeks have you been pregnant? weeks
(prompt with date of last menstrual period) Don’t Know ................. 99
444, Did you see anyone for antenatal care during Yes cooiiiiiiiiinnn, 1
this pregnancy? No .o 0 - Goto 462
Don'tknow ... .. ... . ... 99 = Goto
445, Whom do you see? HEALTH PERSONNEL
Doctor ........coeviinniin 1
Anyone else? Nurse....ooovvvveiiiiinn, 2
Midwife .........c.ooeeennnn. 3
Health officer ............ 4
Health extension worker......... 5
Other person
Traditional birth attendant .. ......... 6
Other........... 7
446. Where did you receive Antenatal care during HOME
this pregnancy? Herhome .........c.ooviiiiiini, 1
Otherhome .............ccoeeinins 2
Anywhere else PUBLIC SECTOR
Government hospital ................. 3
Government health center/station............. 4
Government health post ........................ 5
Other public sector .........c.cccevvviiiniennnnn. 6
(specify)
NGO
Health facility . .. ............... 7
Other NGO health facility . .. ........ 8
(specify)
PRIVATE
Private
447, How many months preghant were you when Months........... [ | | Months
you first received antenatal care for this Dontknow.............. 99
pregnancy?
448, How many times did you receive antenatal care Number of times | |
during this pregnancy? Dontknow.............. 99
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448.A | When did you receive your antenatal care Date for each ANC visit
visit(s) Visit 1 DATE (DD/MM/YYYY)
L/ / ]
Visit 2 DATE (DD/MM/YYYY)
r Il Il 1
448.B | During (any of)your Antenatal care visit(s) YeS. .o 1
were you told about the signs of pregnancy NO.....ooviieit 0->Goto
complications or danger sign of pregnancy? 448D
Dontknow........... 99 = Goto
448.C | Which signs of pregnancy complications were | Vaginal bleeding. .......... 1
you told about? Vaginal gush of fluid. . ................
Severe headache. .......... 3
(more than one answer is possible) Blurred vision. ... ... ... 4
Fever............. ... ... )
Abdominal pain. ... ......... 6
Convulsion....... ......... 7
Other ....... ......... 8
448.D | During any of your antenatal visit were you told YeS. o 1
about birth preparedness plan? NO.......oii i 0
Dontknow................. 99
448.E | Which plans were you told about? Place of birth....................... 1
Supplies needed for birth.............. 2
(more than one answer is possible) Emergency transportation............. 3
Money/emergency fund ................ 4
People to support during/after birth ....... 5
Potential blood donors.................... 6
Others ...........c.oee. 7
449, As part of your antenatal care during this YES
pregnancy, were any of the following done at NO
least once: A)BP ... ]
a) Was your blood pressure measured? 2
B)URINE . .......coiiiiiieeiinnne, 1
b) Did you give a Urine sample? 2
¢)BLOOD............................1
460. During this pregnancy, did you have your Yes. ..o 1
weight measured? No...............0
Dontknow............ 99
461. During this pregnancy, did you have your Yes. ..o 1
height measured? No...............0
Dontknow............ 99
464. During this pregnancy, were you given Y S ottt 1
information about what to eat? NO oot .0
Don’t Remember ...........cccccoeveevneennne. 99

MATERNAL MEDICAL DISORDERS

465, Known Cardiac disease? YeS . v, 1
No...............0
Dontknow............ 99
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466. Known diabetes disease? Yes. ..o 1
No..............0
Dontknow........... 99
467. Known thyroid disease? YeS. . oo 1
No...............0
Dontknow........... 99
468. Are you currently sick of Malaria disease? Yes. . oo 1
No...............0
Dontknow........... 99
4609. Within the last 3 months were you diagnosed YeS. . oo, 1
with Malaria? No..............0
Dontknow........... 99
470. Other known disease? Yes. . oo 1
No..............0
Dontknow........... 99
5. Food Taboos during Pregnancy
Question Pregnant? Variable name
501. In your area are there traditional practices that prohibit pregnant | 1=yes FDTABOBF
or breastfeeding women from taking some foods or types of 0=no Q509
foods? 98 = don’t know >Q509 FDTABOLAC
If yes, please list the foods or types of food that are prohibited (be as specific as possible):
Food Type 502. 503. 504. 505. 506. 507. 508
FTPTYPE1
When Also prohibited Do you Do you eat Do yo
Prohibited Why Prohibited? | during breast If yes, Why? | normally eat this food this fo
during feeding? this food? during during
Pregnancy? pregnancy pregn
/lactation?
A 1. Entire 1.Fear of difficult | 1=yes Specify 1=regularly 1=regularly l=vye
Pregnanc | labor (large baby) | 2=no 2= sometimes 2=sometimes | 2=no
y ) ] 3=rarely 3=rarely 98 =d
o 2. Discoloration of | 98 = don’t know 4 = never 4 = never Know
2. Beginning | fetus 98 = don’t 98 = don’t
3. End 3. Fear of abortion know knaw
4. Middle 4. Other: (specify
)
5 N/A 5. Don’t Know
6. Don’t

59



know
1. Entire 1.Fear of difficult | 1=yes Specify 1=regularly 1=regularly l=vye
Pregnanc | labor (large baby) | 2=no 2= sometimes 2=sometimes | 2=no
y ) ) ’ 3=rarely 3=rarely 98 =d
o 2. Discoloration of | 98 = don’t know 4 = never 4 = never know
2. Beginning | fetus 98 = don’t 98 = don’t
3. End 3. Fear of abortion know know
4. Middle 4. Other: (specify
)
5 N/A 5. Don’t Know
6. don’t
know
1. Entire 1.Fear of difficult | 1=yes Specify 1=regularly 1=regularly 1=yes
Pregnanc | labor (large baby) | 2=no 2= sometimes 2=sometimes | 2=no
y ) ) , 3=rarely 3=rarely 98 =d
o 2. Discoloration of | 98 = don’t know 4 = never 4 = never Know
2. Beginning | fetus 98 = don’t 98 = don’t
3. End 3. Fear of abortion know know
4. Middle 4. Other: (specify
)
5 N/A 5. Don’t Know
6. don’t
know
509. In your area are there traditional practices that encourage pregnant 1=yes
women to eat more of certain foods?
0=no>Q513
98 = Don’t know Q513
If yes, please list the foods or types of food that are encouraged:
Food or 510. 511. 512.
Food Type
When Encouraged? | Why Encouraged? Normally Consumed?
A. 1. Entire Pregnancy | 1. Facilitates delivery 1=yes
2. Prevents stillbirth
3. Prevents big baby 2=no
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2. Beginning 4. Healthy baby
5. Improves maternal health
3. End 6. Other (specify)
4. Breast feeding
B. 1. Entire Pregnancy | 1. Facilitates delivery 1=yes
2. Prevents stillbirth
2. Beginning 3. Prevents big baby 2=no
4. Healthy baby
3. End 5. Improves maternal health
6. Other (specify)
4. Breastfeeding
Question Response
513. How has the amount of your 1. I eat more food than normal
food you eat changed after you
became pregnant? 2. | eat less food than normal
3. The amount of food | eat has not changed
4. Don’t know
514. How has the_ variety of foods in | 1. | eat more types of food than normal
your diet changed after
becoming pregnant? 2. | eat less types of food than normal
3. | eat the same foods as normal
4. Don’t Know
6. Substance use during pregnancy
517. | Do you drink tella or Areke
(local drinks) or Beer in this Yes cooviiiiiiinn 1
pregnancy? No....oooiiie, 0-> Goto 535
(please specify the type of Don’t Remember................... 99 = Go to
drink here (| ) 535
518. | Do you drink [mention drink]
every day during this Yes..oooiiiiniiin, 1
pregnancy? No.ovi 0
Don’t Remember................... 99
519. | If yes, how many
[units/bottle] per day? [ | units/bottle per day
520. | If yes, how many [units/
bottle] per week/month? [ ] units/bottle per week




| ] units/bottle per Month

Don’t
Know............oooooi 99
521. | Do you chew khat during this
pregnancy? Yes oo 1
NO. oo, 0 > Goto 539
Don’t Remember................... 99 > Goto
539
522. | Do you chew khat every day
during this pregnancy? Yes coeiiiiiiniinne 1
NO. oo, 0
Don’t Remember................... 99
523. | If yes, how much [local unit]
per day? [ | [local unit] per day
524, | If no, how much [local unit]
per Week? | | [local unit] per week
525. | Have ever smoked cigarettes?
YeS.iiiaiianan. 1
NO.oiiiieiiinn, 0 > Goto 542
Don’t Remember.................. 99> Goto
542
526. | Do you currently smoke
cigarettes? Yes. coiviiiiiinnnn. 1
NO . ooveiiin 0
Don’t Remember.....................ocooiinin.
99
527. | Inthe last 24 hours, how many
cigarettes did you smoke? [ | 1CIGARETTES
528. | Is there any family member
who smoke cigarettes? Yes oooiiiiiinannn, 1
NO v 0
Don’t know...............cooeeeen... 99
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Household Food Insecurity Access Scale

Question Response Variable name
517. | In the past four weeks, did you worry that [ ]1=Yes SWORRY
your household would not have enough food? | [ ] 0=No
|:| 98=Don’t Know
518. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SWORRYFRQ
four weeks)
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
519. | In the past four weeks, were you or any [ ]1=Yes SKIND
household member not able to eat the kinds of | [ ] 0=No
foods you preferred because of a lack of [] 98=Don’t Know
resources?
520. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SKINDFRQ
four weeks)
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
521. | In the past four weeks, did you or any [ ]1=Yes SLIMITED
household member have to eat a limited variety | [ ] 0=No
of foods due to a lack of resources? [] 98=Don’t Know
522. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SLIMITEDFR
four weeks) Q
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
523. | In the past four weeks, did you or any [ ]1=Yes SDISLIKE
household member have to eat some foods that | [ ] 0=No
you really did not want to eat because of a lack | [7] 98=pon’t Know
of resources to obtain other types of food?
524. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SDISLIKEFR
four weeks) Q
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
525. | In the past four weeks, did you or any [ ]1=Yes SMALL
household member have to eat a smaller meal [ ]0=No

than you felt you needed because there was not
enough food?

|:| 98=Don’t Know
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526. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SMALLFRQ
four weeks)
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
527. | In the past four weeks, did you or any [ ]1=Yes SFEW
household member have to eat fewer mealsina | [ ] 0=No
day because there was not enough food? [] 98=Don’t Know
528. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SFEWFRQ
four weeks)
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
529. | In the past four weeks, was there ever no food D 1=Yes SNOFOOD
to eat of any kind in your household because of | [ ] 0=No
lack of resources to get food? [] 98=Don’t Know
530. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SNOFOODFR
four weeks) Q
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
531. | In the past four weeks, did you or any [ ]1=Yes SLEEP
household member go to sleep at night hungry | [ ] 0=No
because there was not enough food? [] 98=Don’t Know
532. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SLEEPFRQ
four weeks)
2 = Sometimes (3 to 10 times in the
past four weeks)
3 = Often (more than 10 times in the
past four weeks)
533. | In the past four weeks, did you or any [ ]1=Yes SNODAY
household member go a whole day and night [ ]0=No
without eating anything because there was not | [ 7] 98=Don’t Know
enough food?
534. | If yes, how often did this happen? 1 = Rarely (once or twice in the past | SNODAYFRQ

four weeks)

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

3 = Often (more than 10 times in the
past four weeks)
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8. psychosocial factors

C

Over the last two weeks, how often have you been bothered by any of the following problems?

*11

Over the last two weeks, how often have you

Not at all

0

601. | bothered by little interest or pleasure in doing Several days 1
things More than half the days 2
Nearly every day 3
Over the last two weeks, how often have you Not at all 0
602. | bothered by feeling down, depressed, or Several days 1
hopeless More than half the days 2
Nearly every day 3
Over the last two weeks, how often have you Not at all 0
603. | bothered by trouble falling/staying asleep, Several days 1
sleeping too much? More than half the days 2
Nearly every day 3
Over the last two weeks, how often have you Not at all 0
604. | bothered by feeling tired or having little energy | Several days 1
More than half the days 2
Nearly every day 3
Over the last two weeks, how often have you Not at all 0
605. | bothered by poor appetite or overeating Several days 1
More than half the days 2
Nearly every day 3
Over the last two weeks, how often have you Not at all 0
606. | bothered by feeling bad about yourself —or that | Several days 1
you are [Ja failure or have let yourself or your More than half the days 2
family down. Nearly every day 3
Over the last two weeks, how often have you Not at all 0
607. | bothered by trouble concentrating on things, Several days 1
such as reading the newspaper or watching More than half the days 2
television? Nearly every day 3
Over the last two weeks, how often have you Not at all 0
bothered by moving or speaking so slowly that | Several days 1
608. | other people could have noticed Or the More than half the days 2
opposite — being so fidgety or restless that you Nearly every day 3
have been moving around a lot more than
usual.
Over the last two weeks, how often have you Not at all 0
609. | bothered by thoughts that you would be better Several days 1
off dead or of hurting yourself in some way? More than half the days 2
Nearly every day 3
Total for PHQ1-PHQ9
610. | Apart from these past two weeks, during the No 0
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past 12 months, did you have other episodes of | Yes 1
two weeks or more when you felt depressed or
uninterested in most things, and had most of the
problems we just talked about?

611. | If said “Yes” to any of the problems, how Not difficult at all 0
difficult have these problems made it for you to | Somewhat difficult 1
do your work, take care of things at home or get | Very difficult 2
along with other people? Extremely difficult 3

HITS Tool for Intimate Partner Violence Screening

Please listen to each of the following activities and tell me that best indicates the frequency with which

your partner acts in the way depicted.

Score: 1=Never 2= Rarely 3=Sometimes 4= Fairly often 5=Frequently 98 =don’t
know
| Items Score Variable
\ How often does your partner:
601. Physically hurt you 112 3 4 98 HITS1
602. Insult or talk down to you 12 3 4 98 HITS2
603. Threaten you with harm 12 3 4 98 HITS3
604. Scream or curse at you 1|2 3 4 98 HITS4

9. Dietary habit

How many days (in the last 7 days) did you
consume this food?

DAYS

701

DAYSCON

CEREALS

Teff (white)

Teff (black)

Barley (Gebis)

Wheat/Durahh (Sinde)

gl bW

Maize (Bekolo/
Bahismashla)

(e}

Sorghum (Mashila)

Millet (Zengada)
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8 Other (specify)
PULSES

9 Lentils (Misir)

10 Horse beans (Bakela)

11 Cow Peas (Ater)

12 Field Peas

13 Others (specify)
MILK PRODUCTS
AND EGGS

14 Milk

15 Yoghurt (ergo)

16 Butter

17 Eggs

18 Cheese without fat
(ayb)
OIL SEEDS

19 Neug

20 Sesame

21 Safflower

22 Sunflower

23 Rapeseed

24 Linseed

25 Peanuts

26 Other (specify)
Meat

27 Beef (yekebit siga)

28 Mutton (yegeb)

29 Chicken

30 Goat Meat (yefiyel
siga)
POTATOES, ENSET,
VEGETABLES

31 Enset (Kochoo)

32 Potatoes

33 Gommen

34 Selata

35 Jinjibel (ginger)

36 Tikl Gommen
(cabbage)

37 Nech Shinkurit(garlic)

38 Fasolia

39 Fenugreek (abish)

40 Onions

41 Others (specify)

SUGAR, HONEY,
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SALT, OIL, SPICES

42 Sugar

43 Salt

44 Cooking Qil
45 Karia

46 Berbere

47 Honey

48 Other (specify)
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ANNEX Il Amharic version questionnaire

& med amAn pamA P g
201.
Ng2T MC AT 0D+ 9RYLF INC WMONTH
PR DALT? OC .o
@GT AAGRPARID o 9999
WYEAR
AODt TRUL T e
Q.90 RADPOI. ..., 99
202. | A@ PR NV 1D WAGE
ney79eC ML mm9o™ hPy/hv++ AP
hAm- 23290
203. | p+aq4t NGHE PHIOUCT BB PAREMRLP BB (1-8) v, 1 | HEDUTION
PHEm- 1m? UATE BLE (9-12) oo, 2
PAB/RLACA L .o, 3
YN AT TORE oo, 4
L e T 5
204. WRELIGION
hLMMPEP 9oLy -2 ACFEAN oo, 1
TEAATD e, 2
TCENFIT o 3
AFAN e, 4
AA (PTAR) oo, 99
205. WETHNIC
POFF M NYLAN ANA ©+2 Y LI 1
L 2 2
A 3
A 122K T 4
S O 5
0 Y41 SO 6
AA (PTAR) e, 99
206. | PRSP HLYF ACARRC AT PR AODNA e, 1 | WOCCUPAT
P ATPME e 2 |
N 3
ek 7O 4




PADMM ABB® oo, 6

LT B oottt 7

PO AT e, 8

PP A e 9

DG EAT oo, 10

AN AT 1T e 11

AA (BTAR) oo 99

207. 1 PINF Uz ? NAUF NAT NFBC AL PX e 1 WMARITAL

L 2 | >m211
P& e 3 | >m211
NANFFE PIPHNTFE i 4 | 28211
NEwL-N AT N+D PARLME/ LA .......... 99 | >m211

AUT NA®emA L99° AA NFA ULF AT NATLPH 17C AMEPAAU

emC e anAn PARAPL N9
201 | ANk POAA N NPYETH PEMeat | NUAR DA HFLOOR

P1INF AP RIETY 1D ABLL oo 11
PNNT @8d i 12

PAAP DAA
PHALNTY Ui LANMT CATELT ECEC oo 21
PCNUIATB/EDAD oo 22

HAPTP MAA
HARGR MEA . 31
(TR i, 32
LT, TP e 33
i T L OSSR 34
N 1LY DO 99

202. | ANk PMEP N NPIEYT NUAP ML P HROOF

PtMed>+F P1INF AP RIET 10- MEL PAMTP s 11
PACAST/EMA o, 12

SAAP M P
P+ALNTY U PANMT TANEN e, 21
PCAUIATBIERAD .o 22
PATERLT BCEC i, 23
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HARGP M P

SCEC MEI® NLT e, 31
RTERLT oo 32
AT TFNTALT o, 33
AA (£TAR) oo 99
203. | ANk POIC918 Ne- NPIEYH NUA® <1C8
P+mMmeae-t PN F AP TRIET 1M- NCAE PAAD .o 11
A18/PCNUIEDED oo, 12
Y 13
P+ALNFT LA PANMT PAAS IC8
AR AT 6o i, 21
EUIL AT P oo, 22
Lo e TR 23
HARETP <C18
E1IL AT ATLTF e, 31
0 LT 32
PRI MDA ECEC oo, 33
AA (TAR) oo 99
204 | N3 9oy w2yt MRRE N AAD- | U PAD AYE N HTOILET
NATE NAL aAQ h+am NPSTE | @2 ATHER FTh PALeaPs. 11
P, M a1y LAYt ®L FCAL dPR8E N T P9 PARs.
12
ML P N IC PTRITH e 13
PFCAL dPR/E NE
NUAP PFCAL OPR8E Nt ... 21
NUA®R PFCAL AYF N NATLTE P+Ag 22
NUA® PFCAE ATE NF NATL T PATAL
................................................................... 23
P+AAA PHCAL APRBE Nt o 24
hgo7 At aPR88 Nt 25
amg8s Nt PATR/NemEMm /NRS......31
AA (RIAR) .o, 99
205. HWATER
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ANFAMT PAOMM A1 T PaRMmA | PAYA @-U
@-U PT I°eks JO1LTY 1O NARPLEL N, AR PA oo, 11
LT I 1o Y~ 12
(AP OO0 OU | one U, 13
NA®UT £2I9M @AM PO | pgone o
:"*U ';]U" REIAMB FARAT®Y | ook e 09oTem anU ... 21
SRALLLY PANAA/SA+MNS PTPYe O-U......... 22
PHC3LE @-UI
PHNAA/RTMND FCAL oo, 31
PATNAA/PA+TMNS FCAL oo, 32
pgReC U
N 4/ULP/@YHATR OYH/IO Y6/ 851
PHTN DU oo, 61
PFINC U oo 71
POV DU, 81
PAT U oo 91
LT PP IOV PAT® oo 26
AA (TAR) oo 99
206.
nN+A+ @A NNF o-AH S T Y WO 1 HELECTRI
PADT AT4% BFAA Y 2 EWATCH
iisi;r.r..q.’ ..................................................... j HRADIO
L 3 e
HTELEVSI
Nt @nm LAY LA PANM: N I X Wa VY2 DO 5 | ON
I s OO 6 HMOBILE
LB oo HPHONE
i AT g | HFRIGE
HCHAIR
AAI PR/ T TBPATL Y &GT ..., 9 HBED
PRATEN TOME e, 10
NIH CTLAG &P oo, 11 | HMITAD
YA oo e e e e 12 | HLAMP
NN+ PTLAL TN o 13
207.
g9 ATNAA NPSTF N+AM AT e, 1 E'?UELELE
PO MM PULA To16m 9O L7 Pl L 2 HEUELGAS
1M N T H 3 HEUELBIO
T oS X DO 4 HFUELKER
[ NA7E NAL dRAN 2FA4] 3 T3> T 5 0
AR v 6 HFUELWO
o)




ACIEMEM/PMA PMA oo, 7 HFUELCH
R T L B g | AR
Y ata T LT 9 22UELGR
(\f\(reﬂf\x') ................................................. 10 HFUELDU
N
HFUELCRO
P
HFUELOTH
E
208. | AGq\(\PyF PIRFMPANF: P+AP PATD e, 1 HKITHCEN
Pan7L NF AATU A e 2
209.
e n+A+ a-np P+EF PN+AN AT oo, 1 HBIngLE
HMOTOR
ANA AAD- E+C ALNATTRA 2APLR/NES 2 HCART
NATNA PTAITTF I oo, 3 HCAR
aONG/PEIF TONG e, 4
[NATE NAL dPAN £FAA ]
210. HLANDSIZ
PAANAMN ANA 927 PUA PACA ®4F | PARNN®- A®ANL | | | E
AAD-
an
AN TOAN Perrmmeereee (27A%) PACA TOLF PARID e, 00
211.
NtHZHGT PATNA ARUA PN+AN: HCOWS
ANA 927 PUA AAD- a)Pm+t AGRT NLINCT ... L] HCHICEKE
YT L L HGOATS
(?nd"ﬁﬂ" ANA ATNA PAAD- hUY C) EPA |_|_| HSHEEP
NAT7Y e 00 2R%) ) N | || |HHORISE
€) &LNTRULTN®Ae oo L QBEEH'VE
£) PUN PE oo L]
212. | nn+AM ANA a2UA NNYA PAT e, 0 HSAVING
@AR/NAINEE €M/ PRMN LA AP et 1

PAD- AA

NN+ OAD ATLT 1D~ $AA LI FADEF? (LT ALTNMNFE ML ALATD LAPAT NARPMA
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AMT LAt
213. PSAA 1AL [ ]1=x® [ ] 0=he LA™ HPIT
214. NA+hat N [ ]1=x® [ ] 0=hL LA™ HGARDEN
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