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Abstract

Background: Hypertensive Disorders of Pregnancy (HDP) is the hypertensive disorder that
represents an increase in blood pressure during pregnancy. Gestational weight gain (GWG) could
act as a potentially influencing factor in the development of Hypertensive Disorders of
Pregnancy (HDP). Studying the effects of GWG on HDP has special relevance in view of

maternal morbidity and mortality risks.

Objective: To assess the prevalence of gestational weight gain and hypertension in pregnancy and

associated factors among women attending ANC follow up in Addis Ababa, Ethiopia.

Method: The study conducted in Addis Ababa from February to March 2025, was an institution-
based cross-sectional study in ANC follow-up at governmental health centers. It involved 290
mothers selected through a multistage sampling technique from 5 health centers, yielding a
97.64% response rate. Data collection utilized primary and secondary sources, including patient
records, Analytical methods included descriptive analysis and binary logistic regression to

examine hypertension in pregnancy.

Result: From 290 participants 44 (14.5%) ware developed hypertension. The study revealed that
the rate of excessive GWG was 29.3% (n=87), while 18.5% (n=55) were underweight
considering their weight gain. This excessive GWG rate is higher than findings from similar
studies in Ethiopia, including one in Gondar, which reported over-adequate weight gain at
13.35%.. Multinomial logistic regression suggested inadequate GWG may marginally protect
against PIH (AOR 0.239) compared to excessive GWG, with a noted association of younger

maternal age (30-39) with lower PIH incidence.

Conclusion: The majority of respondents (71.4%) reported inadequate weight gain, 6.2% of the
women were diagnosed with PIH. Key factors influencing GWG included spouses' education,
maternal pre-pregnancy weight, and gestational age, with excessive GWG associated with higher
maternal weight and earlier gestational age. For PIH, maternal age 20-39 was a significant

predictor, along with factors like food intake and pre-pregnancy BMI.
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1. Introduction

1.1 Background

Hypertensive Disorders of Pregnancy (HDP) is the hypertensive disorder that represents an
increase in blood pressure during pregnancy, which includes chronic hypertension, preeclampsia,
eclampsia, and gestational hypertension. These complications involve major health concerns for
both the expectant mother and her child and have the possibility of leading to long-term health
issues in the mother, such as cardiovascular illnesses, as well as unfavorable outcomes for the
newborn, including low birth weight and preterm delivery, all of which are causes of major
maternal and fetal morbidity and mortality worldwide (1,2). Hypertensive disorders of pregnancy
(HDP) remain a leading cause of maternal and neonatal morbidity and mortality globally,
significantly impacting public health systems. In sub-Saharan Africa, including Ethiopia, the
burden is particularly high due to late diagnosis and limited access to specialized care. Recent
data indicates that maternal nutrition and weight management are critical determinants of these
outcomes (3). Recommendations of a healthy weight gain during pregnancy are based on
guidelines given by the Institute of Medicine that provides pre-pregnancy body mass index as a

fundamental denominator (4).

Excess gestational weight gain is at an increased risk of HDP, gestational diabetes mellitus, and
delivery complications like caesarean sections and macrosomia has been associated with
excessive GWG (3,5). On the other hand, inadequate GWG may lead to adverse outcomes such
as low birth weight and preterm delivery (6). The mixture of existing and new lifestyle in Africa
provided the unique opportunity to study the effect of GWG over hypertension. The rapid
urbanization of many African countries has resulted in significant change in food and physical
activity profile of their population (7,8).In fact, in Ethiopia, maternal health services are
burdened with resource limitations, inconsistent quality of health services, and wide health

disparities between different socioeconomic groups (9).



1.2. Statement of Problems

Pregnancy-induced hypertension disorders are among the leading causes of illness and death
globally for both mothers and perinatal. Inequality can lead to adverse pregnancy outcomes,
hypertension being a public health problem of great concern. Though guidelines of gestational
weight gain have been put in place, a large proportion of pregnant women exceed or do not
achieve the set standards (2).Gestational weight gain (GWG) is a critical factor influencing
maternal and fetal health outcomes. In Ethiopia, where maternal and child health indicators
remain suboptimal, understanding the patterns of weight gain during pregnancy is essential.
Excessive or insufficient weight gain has been linked to complications such as gestational
hypertension, which poses significant risks for both mothers and their infants. This condition,
characterized by elevated blood pressure during pregnancy, can lead to severe health issues,
including preeclampsia, eclampsia, and other cardiovascular problems(10). Despite the high
prevalence of hypertension during pregnancy in Ethiopia, there is limited research on the
relationship between GWG and its associated factors(11). Women attending antenatal care
(ANC) often receive insufficient guidance regarding healthy weight gain, leaving a gap in both
knowledge and practice. Various factors, such as socioeconomic status, nutritional knowledge,
pre-existing health conditions, and lifestyle choices, can influence GWG and hypertension but
remain poorly understood within the Ethiopian context (12).Abnormal GWG may significantly
affect long-term health in mothers and children besides affecting the short-term outcomes of
health in pregnancy (13) Moreover, the lack of standardized guidelines for GWG tailored to the
Ethiopian population complicates the situation further(14,15). Therefore this study intends to
explore the relationship between gestational weight gain and hypertension during pregnancy
among women attending ANC in Addis Ababa, along with associated socio-demographic and
clinical factors. Addressing this problem is essential for developing targeted interventions that
promote healthy pregnancies and improve overall maternal and infant health outcomes in the

study area.



1.3. Justification of the Study

The health of mothers and infants is a significant public health concern, especially in developing
countries like Ethiopia, where maternal morbidity and mortality rates remain alarmingly high.
Understanding the factors that contribute to maternal health is vital for designing effective
interventions. This study offers several justifications .Hypertension in pregnancy is a leading
cause of maternal and neonatal morbidity. By examining the interrelationship between
gestational weight gain and hypertension, this research could provide insights to help mitigate
these risks, ultimately improving maternal and infant health outcomes. While many studies have
been conducted globally on gestational weight gain and its effects, there is a scarcity of research
focusing on Ethiopian women. This study aims to fill this gap by providing data specific to the
Addis Ababa context, which may differ significantly from other regions due to cultural,
socioeconomic, and dietary factors. The findings will offer healthcare providers valuable insights
into the weight management needs of pregnant women. This can enhance the quality of care
during ANC visits, empowering health professionals to provide tailored advice on weight gain
and nutritional support. The outcomes from this study can inform policymakers and health
program planners about the importance of implementing guidelines for gestational weight gain
that are culturally appropriate and applicable to Ethiopian women. Such guidelines could lead to
improved health education and resources aimed at reducing complications related to weight gain
and hypertension. This study will serve as a critical foundation for further research into maternal
health issues in Ethiopia. By documenting the association between gestational weight gain and

hypertension, subsequent studies can explore more specific factors, interventions, and outcomes.

The current study will expand knowledge on the contribution of GWG in the development of
pregnancy-related hypertension and subsequently provide data to create services that was of use
in the future not only to healthcare facilities and the healthcare system but also to policymakers
and other researchers. Making comparisons between Addis Ababa and other places, the study
hopes to make a major contribution to enhancing maternity and outcomes for the health of the

fetus.



2. Literature review

Hypertensive disorders of pregnancy (HDP), which include gestational hypertension and
preeclampsia, are significant contributors to maternal morbidity and mortality worldwide .These
pathologies, characterized by elevated blood pressure after 20 weeks of pregnancy, can lead to
severe outcomes for both mothers and fetuses if left untreated. The relationship between
gestational weight gain (GWG) and HDP has been increasingly recognized, as GWG is
implicated in maternal metabolic health and cardiovascular adaptations during pregnancy
Hypertensive disorders of pregnancy, encompassing gestational hypertension and preeclampsia,
are major complications and contribute to the morbidity and mortality of women all over the
world (40). A study conducted in 2021 indicated a rise in HDP cases, growing from 16.3 million
in 1990 to 18.08 million in 2019—a growth rate of 10.92% (41,42).Risk factor associated certain
communities have been associated with this factor as older moms, those who have preexisting
medical illnesses, and low-income stockings are more prone to this disease condition (43). In
realization in the medical field, though, HDP is still the leading cause of maternal death and
morbidity worldwide, contributing to the need for effective management and prevention

strategies (44).

2.1. Prevalence of pregnancy related Hypertensive Disorders

globally, approximately 1 billion people suffer from hypertension, leading to 9 million deaths
annually and representing one of the biggest contributors to the global disease burden(45). The
epidemiology of HDP varies significantly across regions, with certain populations, such as those
of Black ethnic origin, and individuals with high body mass index (BMI), past histories of

preeclampsia, and chronic renal disease, exhibiting higher susceptibility(46).

Several factors contribute to high rates of HDP in Africa. It has been recorded that Africa has
one of the global highest rates of hypertensive disorders in pregnancy (HDP). Adverse outcomes
for the mothers and pregnancies, particularly in the low-income living in rural areas and being
female (45). The prevalence of HDP is quite variable across the continent. Preeclampsia,

eclampsia, chronic hypertension in pregnancy, and gestational hypertension accounted for 8% of



the pooled prevalence of hypertensive diseases. In particular, most studies found that the
following factors were associated with a higher risk of developing hypertensive disorders of
pregnancy (47). Null parity, extreme ages, obesity, a family history of hypertension, previous
history of hypertensive disorders of pregnancy in multipara women, personal or family history of
chronic hypertension or diabetes mellitus, high energy diet, gestational diabetes, mental stress
during pregnancy, long inter pregnancy interval, lower socioeconomic status and inadequate
antenatal supervision (48).Ethiopia has noteworthy challenges regarding maternal health; reports
indicate the rates of morbidity and mortality are high among mothers, including HDP (49). The
burden of maternal health in Ethiopia is being fueled by geographic barriers, weak health
systems, and limited socioeconomic status. Creating successful maternal health policies and
treatments requires an understanding of Ethiopia's unique epidemiology and risk factors (50).
Pregnant women from low-income African households frequently encounter obstacles so a
strategy to address these issues including developing community-based maternal health
initiatives, educating healthcare professionals, and enhancing the health infrastructure is needed

(51).

2.2. Factors affecting hypertensive disorders during pregnancy

2.2.1 Socio-demographic characteristics

More so, socio-demographic characteristics have a significant role in the prevalence and severity
of hypertension disorders in pregnancy, such as the low mother's educational level, maternal age,
socioeconomic status, and family history of HDP. HDP tends to be related to socioeconomic
position in terms of general health literacy, nutrition, and access to prenatal care. It has greater
prevalence in women with low household incomes and less education, primarily eclampsia and
prenatal hypertension (52,53).The other vital factor is maternal age. Adolescent and advanced
maternal ages put them at a higher risk for hypertensive diseases in pregnancy conditions.
Adolescent mothers are vulnerable because of the normal immaturity of their bodies; on the other
hand, mothers past the age of 35 are at increased risk because of the maternally degenerative
vascular changes associated with aging and a greater probability of pre-existing chronic diseases

(54.55).



2.3. Weight Gain in Pregnancy

The study included three groups of individuals: those with chronic hypertension, gestational
hypertension, and normal pregnancy. Gestational weight gain has a significant effect on the
maximum blood pressure readings in normal pregnancies, as well as in women with chronic
hypertension (56). It was demonstrated by a study that probabilities of blood pressure alteration
in the middle and late period of gestation increased by 26% and 31%, respectively, for every 200
gm per week of GWG up to 18 weeks of pregnancy. A heavier pregnancy weight is also a factor
of preeclampsia and gestational hypertension. In study comparing women’s weighted 90 kg or
less before pregnancy with women weighted greater than 90kg before pregnancy the risk of
developing gestational hypertension was increased by 80% and the risk of preeclampsia by 71%
with every 10 kg prepregnancy weight. The odds ratios for gestational hypertension and
preeclampsia correspondingly 1.24 and 1.61 for women who weighed more than 90 kg before

getting pregnant (57).
2.4. Maternal Health Condition

HDP risk is markedly yeasted among those with associated prior medical conditions and primary
gravida, nulled parity, a positive history of abortion, twin pregnancies, a lack of ANC follow-up,
a positive pre-existing hypertension, a positive family history of hypertension, and a positive
history of DM mellitus (58). In addition, there emerges an increased unfavorable trend among

women experiencing abruption of placentae or superimposed preeclampsia.

Assessment should occur at the first prenatal appointment, or optimally before conception, for
women with chronically hypertensive states (59). Familial history is another predictor. Also,
some risk factors associated with preeclampsia and eclampsia are pregnancy, obesity, personal or
family history, chronic disease, anemia for pregnancy, and non-attendance of antenatal visits
(60). Women with a history of chronic hypertension at delivery had increased pooled rates of
preterm birth before 37 weeks' gestation, caesarean section delivery, birth weight < 2500 g,

neonatal unit admission, and perinatal death (61).
2.5. Maternal Physiological factor and Factors related to lifestyle

Inappropriate body mass proportion to height is one of risk factors for maternal complications

during pregnancy. Gestational hypertension principally was found to be related with pre-
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pregnant overweight women (62). The proportion of excessive gestational weight gain and the

development of gestational hypertension were positively and highly related (63).

Compared to future pregnancies, first pregnancies are linked to an increased risk of
preeclampsia, possibly because of immunological characteristics (64). However, multifetal
gestation, that is, carrying twins or more, increases the risk for HDP because of the larger
placental mass, which increases the need for blood flow and raises the risk of hypertension and
maternal vascular resistance (65).Lifestyle risks and their very strong contributions to
hypertensive disorders in pregnancy are related to food choices, levels of physical activity, and
psychological stress (66). Consuming most of the food with high salt content, low levels of fruit
and vegetables, and excess calories predisposes individuals to an increased HDP risk and higher
GWAG. On the other hand, it has been demonstrated that a balanced diet rich in minerals such as
calcium and magnesium diminishes the incidence of HDP (67). Again, smoking was associated
with a decreased HDP except in the Asian trials (68).Another critical factor is physical activity.
On the other hand, moderate exercise, if practiced regularly during pregnancy, helps keep
physiological weight gain at bay and is protective against preeclampsia and gestational

hypertension (69).
2.6 Pregnancy associated factor

One of the important factors causing hypertension in expecting mothers is placental anomalies
and vascular dysfunction. This is because the placenta secretes a range of hormones and
cytokines that regulate the maternal blood pressure. Inadequate trophoblastic invasion and spiral
artery remodeling in the process of abnormal placentation lead to low placental perfusion and
hypoxia, which causes systemic inflammatory reactions and endothelial dysfunction. The
described pathophysiological changes may contribute to clinical manifestations of preeclampsia,

such as proteinuria and hypertension (70).



2.7. Conceptual framework

The conceptual framework outlines the relationship among key variables influencing
hypertensive disorders of pregnancy (HDP) with a focus on gestational weight gain (GWG). The
framework aids in visualizing the connections between socio-demographic factors, maternal
health conditions, lifestyle influences, and physiological factors, highlighting their impact on

GWG and HDP.

Maternal physiological Socio-demographic Factors
Factors Age Lifestyle Factors

Pre-pregnancy Marital status e Food and fluid intake
weight Educational status e Culture/religion food

Current Height Occupational status recommendation

Current weight during pregnancy
BMI etc

Blood pressure

Gestational Weight Gain

Pregnancy related factor

Hypertension disorder in pregnancy Number of pregnancies
Number of deliveries
medical disorder in the past pregnancy
History of low birth weight
History of previous ANC service utilization

Figure I-conceptual framework developed from different literature on gestational weight gain

and hypertension in pregnancy among women in Addis Ababa: a cross-sectional study(48,69)).



3. Objectives of the study

3.1. General Objective

X/
A X4

Assessment of the prevalence of gestational weight gain (GWG) and hypertension in
pregnancy, as well as the analytical relationships between GWG categories and
hypertension, among women attending antenatal care (ANC) follow-up in selected health
centers Addis Ababa, Ethiopia.

3.2. Specific Objectives

1. Primary Objective:

To determine the prevalence of gestational weight gain categories (adequate, inadequate,
and excessive) among women attending ANC follow-up, and to analyze the association
between these categories and the incidence of hypertension during pregnancy.

2. Secondary Objectives:

To determine the prevalence of hypertension in pregnancy among women attending ANC
follow-up.

To identify factors associated with adequate and inadequate gestational weight gain
among women attending ANC follow-up.

To identify factors associated with hypertension in pregnancy among women attending
ANC follow-up.



4. Methods

4.1. Study area and period

The study was conducted in Addis Ababa. It is the capital city of Ethiopia and at the same time
the principal diplomatic headquarters of Africa. According to the UN report of 2021, Addis
Ababa is estimated to have had a total population of 5,228,000 people. It lies at the center of the
country at 9.0192° of N latitude and 38.7525° of E longitude. Its average altitude lies at an
elevation of 2,355 metres (7,726 ft) above sea level and it occupies a total of 540 sq. km of land
area. According to Minster of health annual report of 2017 the number of functional
governmental health centers is 96 (71). This study was conducted in primary health centers.The

study was conducted from February- March 2025 G.C on the selected health institutions.

4.2. Study design

An institution-based cross-sectional study design was conducted to assess the prevalence of

Gestational weight gain and hypertension disorder of pregnancy.

4.3. Source and study population

4.3.1Source population

All women who are attending ANC follow-up in governmental health centers in Addis Ababa,

Ethiopia.

4.3.2. Study population

The study population was consisting of pregnant women attending antenatal care (ANC) at

selected healthcare facilities in Addis Ababa, Ethiopia.

10



4.4. Inclusion and exclusion criteria

Inclusion criteria

* Pregnant women with complete data on weight gain
¢  Women who received ANC follow up within Addis Ababa.
e Women who started ANC with in the <16 week first trimester and have their baseline

data recorded of third trimester.

Exclusion criteria

® Pregnant women with multiple pregnancies.

e Women with pre-existing medical conditions that may significantly impact elements of
studying pregnancy outcomes.

¢  Women with Eclampsia and other emergency’s

e  Women with history of chronic hypertension.

4.5.Sample size determination

In this study, the sample size will determine by using the single population proportion formula
using hypertension disorder in pregnancy P=6.07 prevalence (39). with a 5% margin of error,

10% non-response rate, and the required sample size is calculated as follows.
n= (Za/2)*p (1-p)
a2
Where Assumption:
Zo/2="7 value at 95% CI =1.96
P =estimated proportion
d=Margin of error tolerable is 5% = 0.05

P=6.07%

11



d= Margin of sampling error tolerated- 5% (0.05)

a = Level of significance 5%

N :(Za/Z)Z*p(l—p)
d2

_1.96%2x0.0607(1-0.0607)

N
0.052

3.92%0.0607(0.9393)
0.0025

N =

3.92%0.05701551
0.0025

N =

02235007992
T 0.0025

N=89.40031968~ 90

N= 90 with non-respondent of 10 %(9) = 99, with design effects of 99*3= 297

4.6. Sampling technique

Random sampling method was used to select the study participants in this study. Health centers
was selected by using simple random sampling from 11 sub-cities which is a total of 97 health
centers using miniwebtool.com web site randomly included 4 sub city that randomly selected 5
health centers. Sample size for each health center was allocated according to population size
which is number of ANC service given by the health center in resent year. The total sample size
was distributed to each health center using proportional allocation to size, and then in each health
center, the studied data was selected by using a systematic random sampling technique. The
sampling interval k was calculated by dividing the study population by the allocated sample size
of the health center. This interval was used to select study subjects in each health center. The
first participant was selected which was the first to attend in to ANC in the day of data
collection. Finally, in each health center, women who meet the inclusion criteria was selected at
regular intervals until the required sample size is obtained. If the selected participant is not

volunteer was conceded as non-respondent.

12



Total ANC

1947%297

1484297 1582%297 N3 669%297
= N2=1282 6509 Ng=2"

6509 6509 6509 N1

N1 827297

6509

I

Figure 2-Schematic presentation of sampling procedure on gestational weight gain and

hypertension disorder in pregnancy in Addis Ababa the sampling process of health centers.
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4.7. Data collection tools and techniques

Data Collection Tools and Techniques

Data for this study was collected through both structured interviews and secondary data sources.
These sources include patient records, referral pads, centralized registration systems, and
relevant reports maintained by the healthcare facilities involved. Trained data collectors were
conduct face-to-face interviews with participants to gather information on socio-demographic
factors, lifestyle, and health history. The collected data will be recorded directly on mobile
devices using EPI Info, a software application designed for data collection, not merely for entry.
Information from patient records and relevant health reports will be accessed to supplement data
collected from interviews. A team comprising three BSc Health Officers, along with one BSc
Health Officer as the supervisor, will be responsible for data collection. The team will receive
thorough training on the study objectives, ethical considerations, and data collection
methodologies. The questionnaire was adapted from various literature sources and the Minister
of Health (MOH) Ethiopia's integrated antenatal, labor, delivery, newborn and postnatal care
card. This ensures that it is culturally appropriate and aligned with national guidelines.Weight
will be measured during each ANC visit, and pre-pregnancy weight will be recorded at the first
visit (<16 weeks gestation). Standardized electronic scales will be employed to ensure accuracy,
with measurements taken under controlled conditions (e.g., women wearing light clothing and no
shoes).Height will be measured using a stadiometer, again at the first ANC visit, ensuring that all
measurements follow institutional protocols for accuracy. GWG was calculated by subtracting the
recorded pre-pregnancy weight from the weight at the most recent ANC visit.The categorization
into adequate, inadequate, and excessive weight gain will follow the IOM 2009 guidelines,

which specify total weight gain ranges based on pre-pregnancy Body Mass Index (BMI):
Underweight (BMI < 18.5): 12.5 - 18 kg

Normal weight (BMI 18.5 - 24.9): 11.5-16 kg

Overweight (BMI 25 -29.9): 7-11.5 kg

Obese (BMI>30): 5-9 kg
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Inadequate GWG: Below the recommended ranges. Excessive GWG: Above the recommended
ranges. Information on pre-pregnancy weight is crucial for accurately categorizing GWG
according to the IOM guidelines. The primary dependent variable for this study is gestational
hypertension (PIH), as it directly relates to the health outcomes of interest. Gestational weight

gain (GWG) will serve as a secondary variable, contributing to understanding its relationship

with PIH.(71).

4.8. Study variables

Dependent Variable

¢ Gestational hypertension

e (estational weight gain

Independent Variable

v’ Socio-demographic factor (Age, marital status, educational status, spouse's educational
status, occupational status, spouse's occupational status, Number of people currently
living in your house and income.)

v’ Pregnancy related factor (Total number of pregnancies, Number of deliveries, Number of
currently alive children, medical disorder in the past, medical disorder in the past
pregnancy, history of low birth weight, history of previous ANC service utilization,
family history of chronic diseases, personal history of chronic diseases, history of
pregnancy complications and complications during current pregnancy.)

v' Maternal Physiological factor (Pre-pregnancy weight, Current Height, Current weight,
BMI category pre-pregnancy and Blood pressure.)

v" Factors related to lifestyle (Food intake, fluid intake, fruits and vegetables intake, meat
and eggs intake, culture/religion foods recommendation during pregnancy,
culture/religion foods recommendation to avoid during pregnancy, Previous history of

substance abuse (including alcohol drinking or smoking) and regular physical activity.)
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v' Maternal Health Condition (Number of ANC visits, Gestational age at first ANC visit,

Current gestational age, nutritional advice, medical disorder in the current pregnancy,

currently history medication for hypertension and history of hypertension symptoms)

4.9. Operational definition

Adequate gestational weight gain :- GWG is in the adequate weight range
according to IOM is
% 12.5 — 18 kg for underweight
s 11.5-16 kg for normal BMI
s 7 -11.5 kg for overweight and
% 5 -9 kg for obese.
Inadequate gestational weight gain :- GWG which is a range of under the
recommended GWG according to IOM that is
¢ < 12.5kg for underweight
¢ <11.5 kg for normal BMI
¢ <7 kg for overweight and
% <5 kg for obese.
Excessive gestational weight gain :- GWG which is a range of above the
recommended GWG according to IOM that is
¢ >18 kg for underweight

L)

% >16 kg for normal BMI

>

L)

*

>11.5 kg for overweight and

L)

X/
£ %4

>9 kg for obese.

Hypertension disorder of pregnancy is Chronic hypertension, Gestational
hypertension,  Preeclampsia/eclampsia and  Chronic  hypertension  with
superimposed preeclampsia/eclampsia (70).

Gestational hypertension: - SBP >140 mm Hg and/or DBP >90 mm Hg after 20
week of gestation in a woman who was at baseline normotensive (73).
preeclampsia: - SBP >140 mm Hg and/or DBP >90 mm Hg after 20 week of

gestation in a woman who was at baseline normotensive and develops proteinuria
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or thrombocytopenia, increased transaminase levels, renal insufficiency,
pulmonary edema, or new-onset headache (target organ involvement) (73).
e Eclampsia: - when a person with preeclampsia develops seizures (convulsions)

during pregnancy. (73)

4.10. Data management

Before data collection appropriate instructions and one-day training was given to the data
collectors and the supervisors on techniques of data collection, instruments, and how to maintain
ethical issues. The questionnaire was first developed in English on the EPI info and
administrated on the electronic device of data collectors that was used for the data collection

procedure.

4.11. Data quality control

Data collectors and supervisor was trained for data collection and one day for theoretical practice
for pretest. The questionnaire was pre-tested on 5% of the sample from a similar population
outside the study area under Yeka sub city in wereda 10 before the actual data collection. Pre-test
data collection and analysis will demonstrate whether modifications in the tool are done
appropriately, based on pre-test findings, so that the understandability and clarity of the tool are
improved. During data collection to ensure the quality of the data supervisor and investigators
will closely supervise the data collection procedure daily. The review was made in the filled
form checking the completeness of the questionnaire on the devices. Data was entered daily and
missing data was identified. Incorrectly filled or missing major content of data will not be

included in the study.

4.12. Data analysis

Data entry was conducted using EPI-data Version 7.2, with subsequent exportation to SPSS
Version 20 for comprehensive analysis. The data cleaning process was including checking for
errors and inconsistencies to ensure data integrity. Descriptive statistics will provide an overview
of maternal socio-demographic characteristics and other background information. Frequencies
with percentages will describe categorical data, while means with standard deviations or medians

with interquartile ranges will summarize continuous variables. Odds ratios (with a 95%
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confidence interval) will evaluate the relationships between dependent and independent
variables. Binary logistic regression will be employed for variables with two outcomes (e.g.,
presence or absence of PIH), while multinomial logistic regression will be used for those with
more than two categories of outcomes (e.g., GWG categories).Variables to be included in
multiple logistic regression will be based on a combination of statistical significance (p <0.2)
and epidemiological relevance, informed by existing literature. This approach strengthens the
model by incorporating theoretically important confounders. Reverse causality between GWG
and PIH will be approached by ensuring temporal precedence in the data collection, where GWG
is documented through ANC visits before the diagnosis of PIH. This will help clarify whether
changes in GWG precede or follow the onset of PIH. Model assumptions for logistic regression
will be assessed, including checking for linearity of the continuous variables with the logit of the
outcome, and examining multicollinearity, particularly between pregnancy BMI and GWG.
Variance inflation factor (VIF) will be calculated to evaluate collinearity. BMI will be
categorized using standard adult cutoffs for adults, with a critical justification based on
established guidelines. However, the analysis will remain cautious of the potential discrepancies
this may introduce when interpreting association with GWG. The validity of this approach will
be discussed in the results section. Variables with p-values less than or equal to 0.05 will be
considered statistically significant. The final results be compiled and presented using tables,

graphs, and descriptive narratives to facilitate easy interpretation

4.13. Ethical Consideration

Ethical clearance was sought from St. Paul's Hospital Millennium Medical College School of
Public Health Research and Ethics Committee. The supportive staff was informed of the
purpose of the study. All the collected data will only be used for research. A letter from Addis
Ababa Regional Health Bureau was obtained and given for every sub-city and health center

which the data was collected from.

4.14. Plan for dissemination of the study

The findings of this study was distributed to concerned bodies such as St Paul Millennium
Medical College school of public health, Addis Ababa health Bureau and further attempts was

made to publishing it national and international journals.
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5. Results

Socio-demographic and economic characteristics of the respondents

A total of 290 out of 297 mothers participated in the study, yielding a response rate of 97.64%.
Among the respondents, the majority, 197 (33.8%), were aged 20-29 years. Regarding marital
status, 207 (71.38%) were married, while 116 (40%) had a primary school education. The
majority of respondents (134 or 46.2%) were housewives, and 177 (61.03%) reported a monthly
income of 5001-10000 Ethiopian birr. The husbands' occupations included 113 (39%) who were
government employees. Additionally, 218 (75.17%) of the respondents reported a family size of
less than or equal to 5.. (See table below)

Table 1-Socio-demographic and economic characteristics of the mothers who visited the Health

Centers in A.A.

Variables Category Frequency(n) | Percent (%)
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Lessthan20 12 4.14
Age 20-29 207 71.38
30-39 65 22.41
Greater than 40 6 2.09
Unmarried 5 1.7
Marital Status | Married 284 97.9
Divorced 1 0.3
No formal education 28 9.7
Primary school 116 40
Mothers
Educational | Secondary school 90 31
level
Collage and above 56 19.3
No formal education 13 4.5
Grade 1-8 79 27.2
Spousal
Educational Grade 9-12 104 35.9
level
Collage and above 94 324
Housewife 134 46.2
Farmer 1 0.3
Government
Employee 39 13.4
Mothers
Oceupation Private Employee 49 16.9
Merchant 12 4.1
Student 6 2.1
Daily Laborer 49 16.9
Farming 46 159
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Government
113 39
Employee
Spousal
Private Employee 44 15.2
Occupation
Merchant 70 24.1
Daily Laborer 17 5.9
<=5000 29 10
Monthly
177 61.03
income 5001-10000
>=10001 84 28.97
Less than or equal to 5 | 218 75.17
Family size Greater than 5 72 24.83

Prepregnancyweight

40

30

20

Percent

10

1 2 3 4

Prepregnancyweight
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BMicategoryprepregnancy

60

40

Percent

20

1 2 3 4
BMicategoryprepregnancy

Prevalence of Gestational weight gain among women attending ANC follow up

Gestational weight gain in pregnancy showed as inadequate GWG 207 (71.4%), adequate GWG
68(23.4%) and excessive GWG 15 (5.2%). Health professionals were the main source of advice
on weight gain during pregnancy for 81% (235) of mothers. However, 219 mothers or 75.5% of
the total were unaware of the appropriate weight gain. Despite this the majority of mothers
demonstrated a high level of awareness about the risks of both excessive (73.1%) and inadequate

(59.7%) gestational weight gain from given response.

Table 2- Prevalence of inadequate, adequate and excessive gestational weight gain among women

attending ANC follow up who visited the Health Centers in A.A.

) Percent (%)
Variables Category Frequency(n)

Inadequate 207 71.4
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Gestational weight gain Adequate 68 23.4
Excessive 15 5.2
Q25=49kg 77 26.55
Pre-pregnancy weight 030=55ke 9 3310
Q75=60kg 80 27.59
>60 kg 37 12.76
Weight during pregnancy Q25=58kg 86 29.66
Q50=62kg 60 20.69
Q75=70kg 77 26.55
>70kg 67 23.10
Weight gained in current pregnancy Q25=5kg 81 28.03
Q50=7.7kg 65 22.49
Q75=10kg 74 25.61
>10kg 69 23.88
Received advice about GWG Yes 2 o
No 55 18.97
Knows to gain weight during Yes 71 24.48
pregnaney No 219 75.52
ke 1 0.34
3kg 8 2.76
4 kg 9 3.10
mother's assumed adequate weight | 5 kg 3 1.03
gain in kilograms during pregnancy | 7 kg 7 2.41
10 kg 30 10.34
15 kg 4 1.38
20 kg 9 3.10
Knows about the risk of inadequate | Yes 173 59.66
gestational weight gain No 117 40.34
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Risk of inadequate gestational | Low birth weight | 57 19.66
weight gain identified Intrauterine 3.79
growth restriction H
Preterm baby 19 6.55
All 86 29.66
Knows about the risk of excessive Yes 212 73.10
gestational weight gain No 78 26.90
Risk of excessive gestational weight | Diabetes 18 6.21
gain identified Hypertension 39 13.45
All 155 53.45

Prevalence of pregnancy induced hypertension among women attending ANC follow up

The prevalence of pregnancy-induced hypertension among research participants was found to be
6.2%, as 18 out of 290 pregnant women received a diagnosis of hypertension during pregnancy
by having SBP >140 mm Hg and/or DBP >90 mm Hg after 20 week of gestation. 93.8% (n =
272) did not develop hypertension. This demonstrates that while most pregnant women remained

normotensive, a sizable minority acquired pregnancy-induced hypertension, which calls for
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continued prenatal monitoring and early detection to prevent related issues for the mother and the

baby.

Table 3 pregnancy-induced hypertension among women who visited the Health Centers in A.A.

Variables Category Frequency(n) Percent (%)
Hypertension Yes 44 14.8%
No 246 85.2%
Percent (%)

Figure 3 Prevalence of pregnancy induced hypertension among women who visited the Health

Centers in A.A

The prevalence of PIH among study participants was 14.8% (n=44).The study found that the
prevalence of Excessive GWG was 29.3% (n=87), while 18.5% (n=55) were underweight in

their weight gain.

Factors associated with gestational weight gain among women attending ANC follow up

A multivariate multinomial logistic regression model was used to input variables that might have
a connection (p < 0. 05) with the Gestational Weight Gain (GWG) outcome (Inadequate,

Adequate, or Excessive). Because the three-category GWG outcome cannot be examined using
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bivariate techniques, this model was required. The main objective was to use Inadequate GWG
as the reference group to find independent predictors of attaining Adequate GWG or Excessive
GWAG. In the multivariate analysis, five factors—the spouse's educational level, previous medical
illnesses, current weight, current gestational age, and problems during the current pregnancy—
demonstrated a statistically significant correlation (p < 0. 05) with at least one GWG outcome.
Sufficient GWG versus Insufficient GWG Predictors When comparing adequate GWG to
insufficient GWG, the three variables with significant adjusted relationships were the spouse's
educational level, prior medical conditions, and present pregnancy issues. Concerning the
Educational Standing of a Spouse: Mothers whose partners finished elementary school were less
likely to attain adequate GWG (AOR 0. 58, 95% CI (0. 35, 0. 96)) when compared to mothers
whose partners were illiterate. This outcome implies that the Adequate category has an inverse
relationship or that less education for the partner may help prevent inadequate weight gain.
Family Background of NCD (with Diabetes Mellitus): In contrast to mothers without this history,
mothers with this history were much more likely (more than twice as likely) to achieve Adequate
GWG (AOR 2. 30, 95% CI (1. 28, 4. 12)). Complications during the current pregnancy: Mothers
who reported no complications were less likely than mothers who had complications to attain

Adequate GWG (AOR 0. 65, 95% CI (0. 43, 0. 99)).

Factors that Predict Excessive vs Insufficient GWG When comparing excessive GWG to the
insufficient reference, present gestational age and weight were strong indicators. Current
maternal weight and excessive GWG were found to be strongly and statistically significantly
correlated. Mothers in the >62 to <=70 kg weight group were nearly six times more likely than
those in the reference weight category (<=58 kg) to experience Excessive GWG (AOR 5. 92,
95% CI (3. 50, 9. 99)). This supports the idea that having a greater current weight is a significant,
independent risk factor for going beyond GWG recommendations. The associations between the
other higher weight groups were comparable, although somewhat less strong. Furthermore,
weight is a major factor in non-inadequate results, as seen by the strong positive correlation
between the >58 to <=62 kg group and Adequate GWG (AOR 4. 15, 95% CI (2. 55, 6. 77)).
With mothers in this group having 1. 75 times higher likelihood of having excessive GWG
compared to those with insufficient GWG (AOR 1. 75, 95% CI (1. 13, 2. 70)), the current
gestational age, if it is less than or equal to 30 weeks, is a significant and positive predictor of

excessive GWG. This indicates that the stage of pregnancy is independently linked to the buildup
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of extra weight.This suggests excess weight accumulation is independently correlated with the
stage of pregnancy. A similar, slightly higher, association was found for current gestational age
>30 to <=34 weeks (AOR 1.95, 95% CI (1.11, 3.42)), further supporting the time-dependent

nature of excessive weight gain.

Factors associated with pregnancy induced hypertension among attending ANC follow up

Bivariate Analysis

Variables were selected for the multivariable multinomial logistic regression model based on a
bivariate analysis. At a threshold of p < 0. 25, any independent variable that showed a strong or
moderate link to the outcome, Gestational Hypertension (GH), was included. It was critical to
conduct this initial screening in order to prevent the final model's potency from being diluted by
insignificant predictors. The following seven factors satisfied this bivariate criteria and were
hence added to the last multivariable model for modification: pre-pregnancy BMI category, pre-
pregnancy weight, age, food intake, fruit intake, GWG (gestational weight gain), and gestational
age at the first ANC (antenatal care) visit. The remaining variables, such as food intake,

vegetable consumption, the amount of ANC visits, and meat and egg consumption.

In Multinomial logistic regression revealed that, despite the overall low significance of
Gestational Weight Gain (GWGQG) (p=0. 233), excessive GWG was a crucial benchmark; in
particular, women with insufficient weight gain (GWG=1) had a 76. 1% lower risk of PIH (AOR
0. 239) compared to those in the excessive category. Additionally, bivariate analysis revealed a
strong correlation between hypertension and excessive GWG (p 0. 001). Maternal age proved to

be an exceptional predictor, with women under 20 and those between 20 and 29 showing
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significantly higher odds of PIH compared to those 40 and older (p < 0. 001), indicating a greater

vulnerability in younger cohorts despite estimation issues in the AOR. Furthermore, a family

history of chronic illness and physical inactivity (51. 5% of respondents) were strongly

correlated with PIH (p=0. 005 and p=0. 012, respectively). These dangers were made worse by

bad dietary practices, such as insufficient fruit and vegetable intake (p=0. 041), emphasizing that

PIH in this context is a multifactorial illness with its origins in excessive physical weight gain,

younger maternal age, and sedentary lifestyle challenges.

Table 4 Factors associated with pregnancy induced hypertension among women who visited the

Health Centers in A.A.(multinomial analysis)

Explanatory Variables No PIH | COR,95%(CI) | AOR,95%(CI) | P-value
PIH

Pre pregnancy weight

Underweight 76 1 0.15 0.21

Normal 91 5 0.239 0.41 0.133

Overweight 46 2 0.303 0.27 0.0047

Obese 59 10 0.078

Food intake

3 times/day 94 3 0.33 0.047

4 times/day 124 |12 0.33 1.11 0.24

5 times/day 54 3 0.574

Fruits intake

Two times 111 12 2.77 0.218

Four times 25 1 2.703 1.25 0.046

Do not eat 112 | 4 3.027 0.87 0.062

Other Specify 24 1 2.595

GWG

Inadequate 199 |8 0.239 0.048
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Adequate 62 6 0.415 0.39 0.078

Excessive 11 4 0.111

Gestational age at first ANC visit

<=9.475 70 2 3.18 0.172
>9.475 and<=12.000 77 3 0.733 2.8 0.159
>12.000 and <= 14.200 60 |7 0.245 0.81 0.725
Greater than 14.200 05 6 0.31

Discussion

This study examined how common gestational weight gain (GWG) and pregnancy-induced
hypertension (PIH) are, along with the factors that are linked to these issues among women
attending ANC follow-up in Addis Ababa. The results show a significant public health

challenge, as nearly one-third of the participants had excessive weight gain and a large number
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developed hypertensive disorders. The study revealed that the rate of excessive GWG was 29.3%
(n=87), while 18.5% (n=55) were underweight considering their weight gain. This excessive
GWG rate is higher than findings from similar studies in Ethiopia, including one in Gondar,
which reported over-adequate weight gain at 13.35%. However, it is still lower than trends in
high-income countries like Canada (48.7%) and China (46.5%-53.6%)(75) . Furthermore,
inadequate, adequate, and excessive weight growth were reported by 28.7%, 49.6%, and 21.7%
of pregnant women in Iran's southwest, respectively. (76) This tendency deviates dramatically
from worldwide trends and accepted guidelines in middle- and high-income environments, where
excessive GWG often poses the bigger risk. According to a Canadian poll, 48.7% of pregnant
women put on extra weight.(77) Another study found that 46.5% to 53.6% of Chinese pregnant
women had high GWG.(78) The high proportion of inadequate GWG in some sub-Saharan
African populations is comparable with the upper range of poor nutritional outcomes reported in

other LMICs, where food insecurity and maternal workload .(79)

Given that 44 out of 290 pregnant women were diagnosed with hypertension during pregnancy,
the prevalence of pregnancy-induced hypertension among research participants was 6.2%. There
was no development of hypertension in 93.8% (n = 272). Pregnancy-induced hypertension was
found to be 19.4% prevalent in Zimbabwe.(82) and a study found that 13.4% of women in
Hadiya Zone developed PIH. (83) Although this study is comparatively smaller, the systemic
review found that the pooled prevalence of pregnancy-related hypertensive disorders in Ethiopia

was 6.07%.(84)

A primary focus of this research was the relationship between weight accumulation and vascular
health. Multinomial logistic regression identified excessive GWG as a critical benchmark for
risk. Notably, women with inadequate weight gain (GWG=1) demonstrated a 76.1% lower risk
of developing PIH (AOR 0.239, p=0.078) compared to those in the excessive category. This
marginal protective effect suggests that lower weight accumulation may mitigate the
hemodynamic stress typically associated with PIH. These results are further bolstered by the
bivariate analysis, which confirmed that excessive GWG is strongly and significantly associated
with hypertension (p < 0.001). This is consistent with international literature, where excessive
weight gain is frequently cited as an independent driver of hypertensive disorders due to

increased systemic inflammation and cardiac demand.(86)
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Current maternal weight and excessive GWG were found to be strongly and statistically
significantly correlated in this study. Mothers in the >62.00 and <= 70.00 categories were nearly
six times more likely to experience Excessive GWG than Inadequate GWG when compared to
the reference weight category (<= 58.00). This confirms that a higher current weight is a
significant independent risk factor for exceeding GWG guidelines (AOR 5.92, 95% CI (3.50,
9.99)). Similar, albeit slightly weaker, associations were found for other categories of elevated
weight. The strong positive correlation between >58.00 and <= 62.00 and Adequate GWG (AOR
4.15, 95% CI (2.55, 6.77) indicates that weight is a significant driver across both non-reference

outcomes.

Current gestational age <= 30.00 was found to be a significantly positive predictor of excessive
GWG. Mothers in this category were 1.75 times more likely to experience excessive GWG than
mothers with inadequate GWG. This suggests that there is an independent correlation between
the accumulation of excess weight and the variable's definition of the stage of pregnancy (AOR
1.75, 95% CI (1.13, 2.70)). A similar, albeit slightly stronger, association for Current gestational
age > 30.00 and <=34.00 (AOR 1.95, 95% CI (1.11, 3.42)) further supported the time-dependent
nature of excessive weight accumulation. Another study revealed that 36.8% of the women had
gestational weight gain (GWGQG) above the range, and 10.8% of the women had pre-pregnancy
obesity (body mass index (BMI) > 30 kg/m2).(89)

Multivariate logistic regression analysis was used in the study to determine whether they actually
had a connection to PIH. GWG=1 (Insufficient) With 76.1% fewer odds of developing PIH than
those in the highest gain category, women in the lowest GWG category demonstrated a marginal
protective effect against PIH. GWG=2 (Sufficient) When compared to the excessive GWG
group, women in the middle GWG category also had a lower likelihood of having PIH (AOR
0.399, 95% CI (0.078, «0)), although this difference was not statistically significant (p=0.269).
According to other studies, pre-pregnancy obesity (compared to normal BMI) was linked to a
higher odds ratio of GH (AOR = 4.94; p < 0.001), as were excessive GWG and other

confounders.(90)

Maternal age emerged as the most extreme predictor in this study. Compared to women aged 40
and above, those in the younger cohorts (<20 and 20-29 years) showed significantly higher odds
of developing PIH ($p < 0.001$). While the Adjusted Odds Ratios (AORs) were exceptionally
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large indicating potential estimation challenges due to sample distribution—the trend clearly
points to a heightened biological or socio-economic vulnerability among younger pregnant
women. This contradicts some global trends that emphasize risks in advanced maternal age,
suggesting that in this specific urban Ethiopian context, adolescent and young adult pregnancies
require more rigorous cardiovascular monitoring..(91) However, compared to women who did
not give birth during adolescence, nearly 40% of the women in this group had an adjusted

probability of having hypertension in adulthood, which was 2.3 percentage points higher(92)

Strength and limitation of the study

Strength of the Research

The study used a tool developed by Institute of Medicine (US) and National Research Council
(US) Committee to Reexamine IOM Pregnancy Weight Guidelines. And also, the questionnaire
integrated a question from tool used in ANC (minister of health Ethiopia integrated antenatal,

labor, delivery, new born and postnatal care). And the study had good response rate.
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Limitations

Information on temporal causality cannot be established because the study is cross-sectional. A
portion of the data is self-reported and susceptible to recall bias, which could compromise the
accuracy. Owing to its institution-based design, the study may overestimate the amount GWG
adequacy, minimize hypertension occurrence and it may not be representative of the community
as a whole because breastfeeding women who visit public health centers may relatively well

because they are aware of the risks associated with GWG and hypertension.

Conclusion

This study concludes that the prevalence of Pregnancy-Induced Hypertension (PIH) is 14.8%
among women attending ANC follow-up in Addis Ababa, a figure that highlights a significant
maternal health challenge. The research establishes that PIH in this context is a multifactorial
condition driven by a combination of physiological, demographic, and lifestyle factors. Factors

which are associated with that are Excessive weight gain is a primary driver of hypertension.
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Conversely, women with inadequate weight gain showed a 76.1% lower risk of PIH, confirming
that excessive physical weight accumulation is a major modifiable risk factor. Younger maternal
age (specifically under 30 years) is a remarkably strong predictor of PIH in this population,
suggesting that younger cohorts are biologically or socio-economically more vulnerable to
vascular complications. A high prevalence of physical inactivity (51.5%) and poor dietary habits
(infrequent fruit and vegetable intake) are significantly associated with increased hypertensive
risk. These behaviors are often rooted in cultural beliefs and urban time constraints. A family
history of chronic diseases remains a significant non-modifiable risk factor that compounds the

effects of lifestyle choices.
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Recommendation

@)

Because this study revealed that the majority of women had insufficient gestational weight
increase, the Addis Ababa City Health Office and other pertinent organizations should vigorously
educate mothers about the significance of prenatal weight gain.

Health experts engaged at public health centers must give women with nutritional counselling
on health weight gain and the relevance of consuming them in adequate level.

In order to identify high-risk mothers and take prompt action to increase effective
measurements, ANC services should start early.

Health policy experts in Addis Ababa are creating an intervention to help mothers with

pregnancy-induced hypertension and improper gestational weight gain.
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Annex

Participant Information Sheet and Informed Voluntary Consent Form.

Participant Information Sheet

My name is who is a data collector for Frezewd Negash, a student at St. Paul's
Hospital Millennium Medical College. She is a student who partially fulfills the requirements for
the master's degree. She will conduct a research project with a title of "Prevalence of Gestational
Weight Gain and Hypertension disorder in Pregnancy among Women Attended ANC follow-up
in Addis Ababa". Kindly, take few minutes to describe both the overall scope of the study and
your selection process.

Project Title: Prevalence of Hypertension and Gestational Weight Gain among Pregnant Women
Who Attended ANC Follow-Up in Addis Ababa City.

General Objective: This paper will try to establish the prevalence of hypertension and gestational
weight gain of women who attended for ANC follow-up in Addis Ababa, Ethiopia.

Objectives: Since gestational weight gain potentially detects possible complications on the
mother and the child, the parameter is a very important one in antenatal care. A good percentage
of pregnant women in Ethiopia, especially in Addis Ababa, do not gain adequate weight, which
exposes them to a very high risk of suffering gestational hypertension and preeclampsia. The
purpose of this study is to provide up-to-date data regarding GWG and HDP among women,
filling in the information gaps and working toward the health of the mother and the well-being of
the fetus. Such results can help health organizations, physicians, and legislation agents to outline
targeted interventions and evidence-based policies that could improve prenatal care and,
consequently, the quality of maternal health services as a whole.

Confidentiality: I am very dedicated, and I take this opportunity to strongly assure you that the
information you provide, say Your responses on the questionnaires, and the information will not
be recorded in connection with your name or other details identifying you. The information was
taken as private and for the purpose of research alone. The researchers was the only people
utilizing the information, and it will not be released to a third party.

Methods: Am here today in seeking the data reporting the prevalence of hypertension and
gestational weight gain among pregnant mothers who attended the ANC. Data collection

duration lasts for thirty to forty minutes. You are among the expectant mothers at this health
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centre whom I have selected randomly to participate in this study. The data collectors will assess
your record and conduct the face-to-face interviews in carrying out the research. I was testing
you for sociodemographic characteristics and also questions about putting on weight.

Study Risks and Benefits: There are no known benefits to participating in this study nor are there
any risks associated with answering the questions. However, you will help to further advance our
understanding of the factors that affect at least this region, with respect to the occurrence of
inadequate gestational weight gain. either directly or indirectly. There is practically no risk
associated with participating in this research project; it will only take a couple of minutes of your
time and will not interfere with your social life or personal interests.

Rights: You are free to abstain from the study at any time or decline to answer questions causing
discomfort. At any point in the research, you can just stop whenever you like. Your decision to
withdraw or refuse participation will in no way affect your receiving of other benefits in the
future, medical care, or  any other sphere of  your social life.
Address for correspondence: Please contact the following address if you have any queries
regarding the study or anything else associated with it.

Principal Investigator: Frezewd Negash, +251933005112 or frezewdnegash@gmail.com

Do you have any questions for me right now regarding the research?

Declaration of the Volunteer or Consent Form I am aware of the study's objectives. The material
above has either been read or has been read to me. I've had the chance to ask inquiries about it
and any queries that My inquiries have received satisfactory responses. I willingly give my
agreement to participate in this study, and I am aware that doing so will not have any impact on

my future social life or health treatment. I may withdraw from the study at any moment.

I sincerely appreciate your participation.
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Part I: Sociodemographic Factors

Code

Variables

Response

Skip

A.Ql

Age in years

A.Q2

What is your marital status?

1. Unmarried

2. Married

3. Divorced

4. Widowed

5. Other Specify

A.Q3

What is your educational status?

1. Iliterate

2. Primary education
3. Secondary education
4

. College and above

5. Other Specify

A.Q4

What is your spouse's

educational status?

1. Mliterate

2. Primary education

3. Secondary education
4. College and above
5. Other Specifty

A.Q5

What is your occupational status?

Housewife

Farming

Government Employee
Private Employee
Merchant

Student

Daily Laborer

A T e

Other Specify

A.Q6

What is your spouse's

occupational status?

1. Farming
2. Government Employee

3. Private Employee
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4. Merchant
5. Student

6. Daily Laborer
7. Other Specify

A.Q7 | How many people are currently
living with you in your house?
A.Q8 | How much is your family income
per month in Eth birr?
A.Q9 | What factors have affected your . Lack of transportation | Can select more
access to antenatal care services . Financial constraints than one
during your pregnancy? . Distance to healthcare
facility
. Limited availability of
healthcare services
. Lack of information
about services
Other (please specify):
. I have not faced any
challenges in accessing
care
Part II: Weight Gain During Pregnancy
Code | Variables Response Skip
B.Q1 |Is your pre-pregnancy weight | 1. Yes 2. No Filled from
known? patient medical
record
B.Q2 |If yes, what was your pre- kg

pregnancy weight?
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B.Q3 | Is your weight during pregnancy | 1. Yes2. No Filled from
known? patient medical
record
B.Q4 | If yes, what is your weight gain? kg Filled from
patient medical
record
B.Q5 | How much weight have you kg
gained during this pregnancy?
B.Q6 | Have you been given advice | 1. Yes2. No
about  weight gain  during
pregnancy?
B.Q7 | If so, from whom? 1. Health professionals
2. Family members
3. Media
4. Other Specify
B.Q8 | Do you know how much weight | 1. Yes2. No
you are supposed to gain during
pregnancy?
B.Q9 | If yes, how much weight (in kg)?
B.Q10 | Source of information 1. Health care providers during
ANC
2. Family members
3. Media
4. Other Specify
B.Q11 | Do you know the risk of | 1.Yes
inadequate  gestational weight | 2. No
gain?
B.Q12 | If yes, what are these risks? 1. Low birth weight Can select

2. Intrauterine

restriction

growth

more than one
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3. Preterm baby
4. All
5. Other Specify
B.Q13 | Do you know the risk of | 1.Yes If no skip
excessive  gestational  weight | 2. No B.QI12
gain?
B.Q14 | If yes, what are these risks? 1. Diabetes Can select more
2. Hypertension than one
3. Cardiac diseases
4. All
5. Other Specify
Part III: Maternal Health Condition
Code | Variables Response Skip
C.Q1 | Total number of pregnancies
C.Q2 | Number of deliveries
C.Q3 | Number of currently alive
children
C.Q4 | Do you have any medical |1.Yes If no, go to
disorder in the past pregnancy? 2. No C.Q6
C.Q5 |If yes, what was the medical | 1. Diabetes Mellitus Can select
disorder in the past pregnancy? 2. Hypertension more than one
3. Heart disease
4. Other Specify
C.Q6 | Do you have a history of low | 1. Yes
birth weight? 2. No
C.Q7 | Do you have a history of | 1.Yes
previous ANC service | 2. No
utilization?
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C.Q8

Do you have a family history of

chronic diseases?

N =

. Yes
. No

C.Q9

If yes, what was the disease?

. Diabetes
. Hypertension
. Cardiac diseases

. Other Specify

Can select

more than one

C.Q10

Do you have a personal history

of chronic diseases?

N = B~ W N =

. Yes
. No

C.Ql11

If yes, what was the disease?

AW N =

. Diabetes
. Hypertension
. Cardiac diseases

. Other Specify

Can select

more than one

C.Q12

Do you have previous history of

pregnancy complications?

1.
2.

Low birth weight
Intrauterine
restriction
Preterm baby
Diabetes
Hypertension
Cardiac diseases

Other Specify

growth

Can select more

than one

C.Q13

Have you experienced any

complications during this

pregnancy?

e kAW

11.
12.

13

Low birth weight

. Intrauterine

restriction
Preterm baby
Diabetes

. Hypertension
14.
15.

Cardiac diseases

Other Specify

growth

C.Ql14

Have you experienced any of the

following  conditions  during

1. Previous abortion

2. Twin pregnancy

Can select more

than one
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pregnancy?

3. Obesity
4. Anemia

5. Other Specify........

Part IV: Maternal Physiological Factor
Code | Variables Response Skip
D.Q1 | Pre-pregnancy weight (kg)
D.Q2 | Current Height (cm)
D.Q3 | Current weight (kg)
D.Q4 | BMI category pre-pregnancy 1. Underweight (<18.5) If pre
2. Normal weight (18.5-24.9) | pregnancy BMI
3. Overweight (25-29.9) is unknown use
4. Obese (=30) MUAC
D.Q5 | Blood pressure readings First trimester:
mmHg
Second trimester:
mmHg
Third trimester:
mmHg
D.Q6 | Have you been informed or |1.Yes
diagnosed as overweight during | 2. No
your antenatal care visits?
Part V: Factors Related to Lifestyle
Code | Variables Response Skip
E.Ql | How many times do you eat each | 1. 3 times/day
day? 2. 4 times/day
3. 5 times/day
4. Other Specify
E.Q2 | Which fluid do you drink most? | 1. Milk Can select
2. Coffee/Tea more than one
3. Alcohol
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. Other Specify

E.Q3 | Soda or juice consumption per | 1. Two times
week 2. Three times
3. Four times
4. Do not drink
5. Other Specify
E.Q4 | How many times do you eat | 1. Two times
fruits per week? 2. Three times
3. Four times
4. Do not eat
5. Other Specify
E.Q5 | How many times do you eat | 1. Two times
vegetables per week? 2. Three times
3. Four times
4. Do not eat
5. Other Specifty
E.Q6 |How many times do you | 1.Meat: times
consume meat and eggs per | 2. Eggs: times
week? 3. Do not eat
E.Q7 |In your culture/religion, which
foods are recommended to eat
during pregnancy?
E.Q8 | In your culture/religion, which
foods are recommended to avoid
during pregnancy?
E.Q9 | Previously  diagnosed  with | 1. Yes
known substance abuse | 2. No

(including alcohol drinking or

smoking)
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E.Q10

Do you engage in regular

physical activity?

1. Yes
2. No

E.QI1 | If yes, specify the type and
frequency of physical activity
E.Q12 | Which of the following factors 1. Food choices and | Can select more
have influenced your Ilifestyle dietary preferences than one
choices during your pregnancy? 2. Levels of physical
activity (e.g., exercise
or movement)
3. Psychological  stress
(e.g., emotional or
mental stress)
4. Lack of time for
physical activity
5. Difficulty = managing
stress
6. Influence of family or
community health
beliefs
7. Other (please specify):
Part VI: Pregnancy-Related Factors
F.Q1 | Number of ANC visits
F.Q2 | Gestational age at first ANC visit weeks Filled from
patient medical
record
F.Q3 | Current gestational age weeks Filled from
patient medical
record
F.Q4 |Did you receive nutritional | 1. Yes
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advice? 2. No
F.Q5 | How many times did you get If question
nutritional advice? F.Q3 is yes
F.Q6 | Who gave the nutritional advice? | 1. Physician If question
2. Nurse/midwife F.Q3 is yes
3. Other Specify
F.Q7 | Any medical disorder in the | 1. Yes
current pregnancy? 2. No
F.Q8 | What are the medical disorders in | 1. Diabetes Mellitus Can select
the current pregnancy? 2. Hypertension more than one
3. Cardiac disease
4. Nausea and vomiting
5. Hyperemesis Gravidarum
6. Loss of appetite
7. Other Specify
F.Q9 | Are you currently taking | 1. Yes
medication for hypertension? 2. No
F.Q10 | Are you experiencing any of the | 1. Headache
following symptoms? 2. Visual disturbances
3. Swelling of hands or face
4. Sudden weight gain
5. Proteinuria (protein in urine)
F.QI11 | Duration of pregnancy (weeks) weeks
F.Q12 | Do you have any other comments
or concerns regarding your
pregnancy?
F.Q13 | Have you ever been diagnosed | 1. Yes Filled from
with any placental abnormalities | 2. No patient medical

(e.g., placental abruption,

placenta Previa) or vascular

record or

patient  verbal
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issues during a  previous answer
pregnancy?

F.Q14 | Have you ever been diagnosed | 1. Yes Filled from
with any placental abnormalities | 2. No patient medical
(e.g., placental abruption, record or
placenta Previa) or vascular patient  verbal
issues during a your current answer
pregnancy?

Ambharic version of questionnaire
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