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Determinants of anemia among pregnant women attending the UNRWA

healthcare clinics in Jerusalem: A Follow-Up Study

Abstract :

Background: In Palestine, the prevalence of anemia among normal and high-risk pregnant women
was 27.6 % and 30.3 % respectively. Many risk factors are responsible for increasing the risk of
anemia. This study aims (1) to identify the factors associated with maternal anemia in the pre-
conception and during pregnancy periods and (2) to determine the compliance and affectivity of
the micronutrient intervention program implemented at the UNRWA primary health care clinics

of Jerusalem in the year 2022.

Study methodology: A follow-up study design of 400 women was done using interview
questionnaires. Also, data regarding their hemoglobin level was extracted from their medical file.
Descriptive statistics and bivariate analysis were done and a p-value <0.10 was considered
statistically significant. The chi-square test and T-test were used as needed to calculate the
difference between the anemic and non-anemic groups regarding all variables in the study. The
multivariate logistic regression model was done and the adjusted risk Ratio and its 95%
Confidence Interval (CI) were reported for controlling for study confounders and study risk
factors. The study was approved by the UNRWA and by the Al Quds University research ethical

committee and women had a sign consent forms before participation.

Results: Our study results indicate significant associations between anemia at 24 weeks, women’s
age, the location of the clinic, and place of residence (p <0.10). The history of past pregnancies
anemia, history of anemia in the last pregnancy, history of anemia at registration, and history of
iron intake for six months determined the incidence of anemia at 24 weeks of pregnancy (p-value
<0.10). Also, the occurrence of anemia at 24 weeks was significantly associated with meal
frequency /day, history of a healthy diet, history of changes in eating habits, tea /coffee
consumption during/after meals, iron intake compliance, minimum dietary diversity for women
(MDD-W), grains, white root, nut, milk, yogurt, meat, and fish intake, lower intake of vitamin A-

rich fruit and vegetables and sweet food, (p <0.10).



Concerning health education and counseling, our study showed that receiving information about
iron and multivitamin supplements, doctor’s confirmation of daily iron and multivitamin intake,
and health staff counseling about iron side effects are significant factors for anemia occurrence.
Also, encouragement of iron-rich foods such as red meat and green leafy vegetables, taking iron
with juice, taking iron supplements at bedtime, avoidance of taking iron supplements with antiacid
tablets or with milk, dairy products, or calcium supplements, and avoidance of drinks that affects
iron absorption such as tea and coffee, and women perceive that iron intake for a long time is

boring were factors that determined the incidence of anemia at 24 weeks of pregnancy (p<0.1).

Moreover, the prevalence of anemia among pregnant women in the 1% trimester (Hb< 11.0 g/dl)
was 20%. While in the 2™ trimester of pregnancy, this percentage had increased to 32% (Hb < 10.5
g/dl).

Conclusions: This study results showed that women’s age, history of anemia in past pregnancies,
being anemic in the first trimester, and low iron compliance were significant determinants of
anemia in pregnancy. While, obtaining iron information counseling, eating a healthy diet, and
increasing meat and fish intake were significantly associated with a lower risk of anemia at 24
weeks of pregnancy. This is the first study in UNRWA healthcare clinics in the Jerusalem Area, to
demonstrate the primary healthcare system factors—nutritional habits, and mother's health
before and throughout pregnancy. Also, health education and counseling were significantly
associated with anemia in pregnancy. The study recommends advocating for an awareness
campaign about anemia in pregnancy and adopting a healthy lifestyle for women before and during
pregnancy. Proper implementation of preconception care, antenatal care, postnatal care, and family
planning should be emphasized in the UNRWA’s policies and guidelines, especially among women

who are highly susceptible to anemia.
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Chapter One: Introduction

1.1 Background:

Anemia is a serious global public health problem, affecting 43% of children younger than 5 years,
38% of pregnant women, and 29% of non-pregnant women worldwide (Pasricha & Drakesmith,
2016). It is generally defined based on hemoglobin levels, which may vary according to many
factors most importantly age and gender. According to the World Health Organization (WHO)
guidelines, anemia in pregnancy is defined as a hemoglobin level <11.0 g/dl (WHO, 2011).

In normal pregnancy, the red blood cell mass increases by 20-50% while the plasma volume
increases by 40—60%. As a result, a physiologic anemia develops. Hemoglobin levels lower than
10 g/ dL raise the possibility of a pathogenic condition, such as a nutritional deficit. Anemia during
pregnancy is more common in the second and third trimesters, rising from 8% in the first to 12%
and 34%, respectively.(Al-Khaffaf et al., 2020)

Iron deficiency is the most common cause of anemia, accounting for around 50% of cases. The
prevalence of iron deficiency anemia (IDA) varies among countries, reflecting variations in
socioeconomic factors, nutritional habits, medical care, and the frequency of parasitic illnesses
(Breymann et al., 2011). Because of the increased iron needs during pregnancy, pregnant women
are recognized as the most vulnerable group to IDA. In the Eastern Mediterranean region, the
WHO estimates the prevalence of anemia to be 32.4% in non-pregnant and 44.2% in pregnant
women. The fetal demand for iron increases maternal daily iron needs around 10-fold throughout
pregnancy, increasing from 6 mg/day to 22 mg/day in the first and third trimesters of pregnancy.
This increased demand for iron is covered mostly by maternal iron stores, which puts pregnant

women at higher risk of developing iron deficiency and IDA (Srour et al., 2018).

Several risk factors increase the risk of developing anemia during pregnancy. These risk factors
include maternal age, low socioeconomic status, low educational level, multiparity, and short birth
spacing(Woldegebriel et al., 2020). Moreover, many nutritional determinant factors were
associated with anemia in pregnancy such as irregular intake of iron supplements, low weekly
intake of meat and fruits, and frequent daily tea consumption (Eweis et al., 2021). In addition,

having a history of anemia was identified as a predisposing factor for anemia during pregnancy



(Gari et al., 2020), and anemia was often worsened by the presence of other maternal chronic

communicable and non-communicable diseases (Gangopadhyay et al., 2011).

The consequences of anemia during pregnancy are often serious and long-lasting for both the
mother and her fetus. Several studies showed that a mother’s anemia during pregnancy was
associated with an increase in the risk of prematurity, spontaneous abortions, low birth weight, and
fetal deaths(Sifakis & Pharmakides, 2000). The anemic mothers usually experience breathing
difficulties, fainting, tiredness, palpitations, and sleep difficulties. They also have an increased risk
of developing a perinatal infection, pre-eclampsia, and bleeding. Also, maternal anemia is
contributed as a risk factor for post-partum cognitive impairment and behavioral difficulties.
Moreover, there was evidence indicating that maternal iron deficiency reduces fetal iron stores,
which may persist for up to one-year-old and result in IDA in infants and growth abnormalities

(Abu-Ouf & Jan, 2015)

1.2 Study justification:

In the West Bank, as reported by the Ministry of Health, the prevalence of anemia (hemoglobin
less than 11g/dl) among normal and high-risk pregnant women was 27.6 % and 30.3 %
respectively, and it has a prevalence of 34.7 % among infants (Ministry of Health, 2023). However,
the Ministry of Health (MoH) has protocols for IDA management and prevention that involve free
iron supplements for pregnant women. These data revealed a high prevalence of anemia among

pregnant women and infants in Palestine.

A study was carried out by Khader et al. between the years 2004-2006 on the prevalence and
correlated social and biological determinants of anemia among pregnant women attending the
UNRWA clinics in Palestine. The overall prevalence of anemia was 38.6% in pregnant women.
Anemia prevalence was found to increase with women’s age, parity, and trimester of gestation.
There was a threefold risk of developing the disease in the second and third trimesters of gestation
as opposed to the first (second trimester versus first semester: OR = 3-2, 95 % CI 2-2, 4-6; third
trimester v. first: OR =3-3, 95 % CI 2-2, 4-8). (Khader et al., 2009a). However, this study did not
investigate the role of women’s nutrition before or in pregnancy, and the risk of developing anemia

throughout pregnancy.



1.3 Problem statement:

Published data on the prevalence of anemia in pregnancy in Palestine reveals a high prevalence of
anemia, which may vary by many factors such as socio-economic factors, nutritional habits, and
mother’s health before and during pregnancy. In addition, studies showed that maternal IDA is a
risk factor for many maternal and infant health abnormalities during and after pregnancy including
(prematurity, low birth weight, infant growth abnormality, maternal perinatal infection, pre-

eclampsia, and postpartum depression) (Srour et al., 2018)

To date, few published studies in Palestine have investigated the association between anemia,
obesity, nutrition status, and women’s reproductive health before pregnancy and anemia
throughout pregnancy. Furthermore, the previous studies were conducted among pregnant women
who attend the MOH primary health care clinics in Nablus and Hebron cities. However, UNRWA
has its protocol and intervention program regarding maternal and antenatal care which differs from
the MOH primary health care system. Only two studies were conducted at UNRWA clinics. No
studies were conducted at UNRWA clinics in the Jerusalem Area. Also, the determinants of anemia
among Palestinian pregnant women who attend UNRWA clinics in the Jerusalem area have not

been investigated yet.

1.4 Aims of the study:

1. To identify the factors associated with maternal anemia in the pre-conception and during
pregnancy periods among the pregnant women who are registered for antenatal care at
Jerusalem area primary healthcare clinics between May 1st, 2022, and July 30th, 2022

2. To determine compliance to the micronutrient intervention program implemented at the
UNRWA among the pregnant women who are registered for antenatal care at Jerusalem

area primary healthcare clinics between May 1st, 2022, and July 30th, 2022



1.5 Study Objectives:

1)

2)

3)

4)

5)

6)

To determine the association between a mother’s socioeconomic status and the occurrence
of anemia during pregnancy

To determine the association between a mother’s reproductive health and the occurrence of
anemia during pregnancy

To determine the association between a mother’s iron deficiency anemia before pregnancy
and the occurrence of anemia during pregnancy

To determine the association between a mother’s chronic medical conditions and the
occurrence of anemia during pregnancy

To determine the association between mother’s nutrition and lifestyle and the occurrence of
anemia during pregnancy

To determine the compliance of pregnant women with the intervention program

implemented at these clinics and the occurrence of anemia during pregnancy

1.6 Study’s Expected outcome:

This research investigated the factors attributed to anemia during pregnancy. We also examined

mothers' compliance with the program implemented by the UNRWA to control anemia among

pregnant women. This study results will help workers at the UNRWA clinics to identify the gaps

in the implemented program and modify it if needed, considering the Palestinian context in food

availability and supplementation compliance. In addition, it might help to recommend an

intervention program that can be applied in the Palestinian community to increase awareness of

the importance of a mother’s health before and during pregnancy which will directly affect mothers

and their infants’ health.



1.7 Thesis structure:

This thesis will be presented in 6 chapters as follows:

= Chapter one: contains the background of the study, study justification, problem
statement, study aims, objectives, and expected outcomes.

= Chapter two includes a literature review of international, regional, and national
studies and research conducted.

= Chapter three: includes the study conceptual framework.

= Chapter four: includes the study area, study methods, population, sampling
method, sample size, ethical consideration, data collection, processing, and
analysis.

= Chapter five: presents the results of the study.

= Chapter six: includes a discussion, study limitations, conclusions, and multi-

level recommendations.



Chapter Two: Literature review:

2.1.Introduction
In this chapter, studies that investigated the prevalence and risk factors for anemia in pregnancy
will be presented, at the international and local level. Also, health education and interventional

programs and anemia in pregnancy will be presented too.

2.2 Mother’s socioeconomic status and anemia during pregnancy:

Several studies showed that lower socioeconomic status, poor literacy levels of the mother, and
large family size were the determinants factors of anemia during pregnancy. A follow-up study in
Northern Tanzania showed that the main risk factors for anemia during pregnancy were the
pregnant woman's place of residence and education level (Stephen et al., 2018). Another cross-
sectional study in Northwest Ethiopia showed that urban residence was unexpectedly found to be
a predisposing factor for anemia during pregnancy (Gari et al., 2020). A similar Ethiopian study
showed that the residence and educational status of the mother were statistically significant
predictors for maternal anemia during pregnancy (Gebre & Mulugeta, 2015). Also, A cross-
sectional study on 743 pregnant women in Northwest Ethiopia showed that pregnant women in
rural areas, farmers in occupation, and illiterate women were significantly associated with an
increased risk of anemia during pregnancy (Hailu et al., 2019). A similar study showed that low
family income and large family size were associated with anemia during pregnancy (Melku et al.,

2014).

Moreover, a cross-sectional study in Northern Ghana showed that women’s knowledge about
anemia and pregnancy trimester were the independent determinants of anemia during
pregnancy (Wemakor, 2019). A similar study in Ethiopia showed that anemia was significantly
related to education and occupation(Mekonnen et al., 2018). Also, an observational study in India
showed that poor literacy levels, rural background, and lower socioeconomic status affect the
degree of anemia during pregnancy (Hooja et al., 2020). In addition, a cross-sectional study in
Bengal showed that low socioeconomic status, multigravida, and delayed time of 1% antenatal visit

were significantly related to anemia during pregnancy (Sinha et al., 2021). A similar study in



Yemen showed that low socioeconomic status, short pregnancy intervals, and having other health
problems were determinant factors of anemia(Al-Aini et al., 2020) Additionally, a cross-sectional
study in Ethiopia showed the determinant factors that were associated with increased risk of
anemia during pregnancy which include: maternal age, belonging to the poorest wealth index,
number of household members is four to six, number of under-five children being two, the head
of the household being a female, no terminated pregnancy, and an age of 13—17 years at the first

sexual intercourse (Woldegebriel et al., 2020).

Moreover, a cross-sectional study in Yemen showed that increased maternal age, low income, low
educational level, and inadequate nutrition intake were significantly related to anemia in pregnancy
(Alflah et al., 2017). Finally, a study in Saudi Arabia showed that having a larger family size with

low income was a determinant of anemia (Alreshidi & Haridi, 2021).

2.3 Mother’s reproductive health and anemia during pregnancy:

Several reproductive health factors affect anemia in pregnancy, Multiparity, short pregnancy
intervals, frequency of antenatal care visits and others were shown to be risk factors for anemia in
pregnancy. A study in Ethiopia showed that the absence of the history of abortion was identified
as a protective variable of anemia during pregnancy (Gari et al., 2020). Another Ethiopian study
showed that pregnancy trimester, the number of under-five children, previous history of abortion,
breastfeeding practices, and the frequency of antenatal care visits were independent determinants
of anemia during pregnancy(Alemu & Umeta, 2015). Also, a cross-sectional study in Bengal
showed that multigravida and delayed time of 1% antenatal visit were significantly related to

anemia during pregnancy (Sinha et al., 2021).

Furthermore, a cross-sectional study in Ethiopia showed that having a birth interval of fewer than
2 years was significantly associated with maternal anemia. (Kejela et al., 2020). A similar study in
Yemen showed that short pregnancy intervals were a determinant factor of anemia(Al-Aini et al.,
2020). Another study showed that short birth intervals and a history of blood loss during pregnancy
were significantly related to anemia during pregnancy (Abdu et al., 2021). A similar study in

Abidjan showed that gestational age and multiparity were determinant factors of anemia during



pregnancy (Vanié et al., 2021). Another study in Yemen showed that gestational age, gravidity, and
reduced birth spacing raised the risk of anemia. (Alflah et al., 2017).

Additionally, a cross-sectional study conducted in Egypt revealed that increasing maternal age,
lower maternal BMI, multiparity, shorter pregnancy intervals, and lack of antenatal care visits are
the main causes of anemia in pregnancy (Rezk et al., 2015). Another study in Saudi Arabia revealed
longer menstrual periods and bleeding during pregnancy were significantly associated with anemia

in pregnancy (Alreshidi & Haridi, 2021).

2.4 Mother’s anemia before pregnancy and the risk for anemia during pregnancy

Several studies have shown that blood iron level; ferritin level and folic acid level before
pregnancy are associated with anemia in pregnancy. A follow-up study in Mexico for 35 non-
anemic non-pregnant women showed that women started gestation with insufficient iron storage
(<20 ug/l) trends to present anemia at significantly earlier gestational ages. Hence, at week 20 of
gestation, almost 60% of the women with inadequate storage had anemia compared to only 25%
of the women with adequate storage had this condition (Casanueva et al., 2003). A similar
prospective cohort study in China showed that preconception hemoglobin and ferritin
concentrations are associated with pregnancy outcomes. It showed that preconception anemia,
especially IDA was related to reduced child growth and increased risk of adverse pregnancy
outcomes (Ronnenberg et al., 2004). Also, a cross-sectional study in Northwest Ethiopia showed
that having a history of anemia was identified as a predisposing factor for anemia during pregnancy
(Gari et al., 2020). Finally, a cross-sectional study was conducted in Saudi Arabia among 390
pregnant and the results indicated that a prior history of anemia significantly raised the risk of

anemia during pregnancy (Alreshidi & Haridi, 2021).

2.5 Mother’s chronic medical condition and anemia during pregnancy:

Several studies showed that maternal chronic communicable and non-communicable diseases were
associated with anemia in pregnancy. A study carried out by Gangopadhyay et al showed that the

presence of other maternal chronic communicable and non-communicable diseases such as
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malaria, HIV, tuberculosis, and diabetes often worsens Anemia. (Gangopadhyay et al., 2011).
Another study in Nigeria showed that malaria and bacteriuria were associated with anemia in
pregnancy. (Dattijo et al., 2016). Also, a study showed that the main causes of anemia in pregnancy
were thalassemia carriers/diseases and iron deficiency anemia. (Sukrat & Sirichotiyakul, 2006). A
similar study in Iraq showed that there is a high risk of having anemia during pregnancy that is
complicated by UTI (Jabbar et al., 2006). Another study in Rural Jordan showed that underweight
women (BMI) and a history of prior surgery were significantly associated with anemia (Al-

Mehaisen et al., 2011).

2.6 Mother’s nutrition and lifestyle and anemia during pregnancy:

Several nutritional and lifestyle factors such as inadequate intake, low dietary diversity, frequent
daily tea consumption, and irregular intake of iron supplements were contributing factors to
anemia during pregnancy. A cross-sectional study showed that meal frequency less than three times
per day during pregnancy was significantly related to anemia during pregnancy (Abdu et al., 2021).
A similar Ethiopian study showed that iron supplementation and meal frequency of the woman per
day were statistically significant predictors for maternal anemia during pregnancy. (Gebre &
Mulugeta, 2015). Another study in Abidjan showed that inadequate intake, low dietary diversity,
and skipping meals were independent determinants factors of anemia during pregnancy (Vanié et

al., 2021).

Moreover, a Cross-sectional study in Egypt showed that irregular intake of iron supplements, low
weekly intake of meat and fruits, and frequent daily tea consumption were independent risk factors
for anemia(Eweis et al., 2021). A similar study in Tanzania showed dietary habits such as
consumption of tea or coffee during meal times, eating <3 meals/d and inadequate dietary diversity
were determinant factors of anemia in pregnant women (Gibore et al., 2021). Another study
showed that the use of a folic acid supplement, dietary folate equivalent, and total iron intake were
contributing factors for anemia (Kangalgil et al., 2021). Also, an observational in India showed
that tobacco use and consumption of green leafy vegetables contributed to IDA (Mistry et al.,
2018). Another cross-sectional study was carried out on 789 pregnant women in China. The result
indicated that a high frequency of iron-rich food intake, and moderate physical activity were

important factors for the prevention of anemia during pregnancy (Zhang et al., 2021).
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Furthermore, a study in Egypt revealed that low intake of foods derived from animal origin, fruits,
and vegetables was significantly associated with anemia (Rezk et al., 2015). Another study in
Yemen showed that having tea and coffee after meals and consuming fewer proteins is associated

with anemia (Alflah et al., 2017).

Additionally, a cross-sectional study of 433 pregnant women in Iran showed that the most common
reasons for low compliance with iron /folate supplements were their side effects and forgetfulness.
It also showed that age, anemia history, and educational level were all significantly associated with
folate compliance; the only factor associated with iron compliance was education level (Siabani et
al., 2018). Another study revealed that the main obstacles to iron supplementation compliance
were gastrointestinal adverse effects of iron supplements, non-affordability of iron supplements,
and forgetfulness. It also showed that compliance was significantly associated with higher

educational levels and socioeconomic status (Ugwu et al., 2014).

2.7 Health education and interventional programs and anemia in pregnancy:

A randomized controlled study was conducted in Jordan to assess the effectiveness of a planned
health education program on the knowledge and compliance of pregnant anemic women. There
were no discernible variations seen in the group's total income, age, gestational age, or health
issues. Only education and source of information varied significantly between the groups.
Compared to women in the control group, women in the intervention group scored higher on the
compliance checklist, knowledge, capacity to choose foods, and hemoglobin level. (Abujilban et
al., 2019)

Another randomized controlled trial was carried out in Ethiopia. This study aimed to assess the
impact of intensive nutrition education and counseling on hemoglobin levels in pregnancy, which
demonstrated that pregnant women's consumption of an iron-rich diet and hemoglobin levels were
both improved by the intervention.(Wakwoya et al., 2023). Another quasi-experimental study
showed that improved hemoglobin levels, better dietary intake, and enhanced nutritional
knowledge of anemia and iron-rich foods were all significantly correlated with the provision of

nutrition education and an iron-rich food-based diet plan (Sunuwar et al., 2019).
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Moreover, A systemic review study in Ethiopia revealed that good knowledge about anemia and
iron /folate supplementation, and obtaining health education regarding the benefits of iron/folate

supplementations were associated factors for supplementation compliance (Sendeku et al., 2020).

2.8 Effect of mother’s anemia during pregnancy on maternal and infant’s health:

Several studies showed that a mother’s anemia during pregnancy was associated with an increase
in the risk of adverse pregnancy outcomes such as preterm birth, preeclampsia, and low birth
weight. A Systematic review and meta-analysis study carried out by Young et al (2019) showed
that a mother’s anemia was associated with an increase in the risk of adverse maternal outcomes
(postpartum hemorrhage, preeclampsia, and blood transfusion) and poor birth outcomes (low birth
weight, preterm birth, small-for-gestational-age, stillbirth, and perinatal and neonatal mortality)

(Young et al., 2019).

Another study by Malhotra et al (2002) showed that severe anemia contributed to increasing the
risk of low-birth-weight babies, induction rates, operative deliveries, and prolonged labor.
(Malhotra et al., 2002). A similar Chinese study showed that anemia during pregnancy contributes
to an increased risk of adverse pregnancy outcomes, such as preterm birth, hypertensive disorders,
and low birth weight (Lin et al., 2018). Also, a study showed that maternal anemia was a risk
factor for preterm birth and low birth weight (El Guindi et al., 2004). Furthermore, a study by
Tiongco et al, showed that anemia was significantly associated with decreased risk of
GDM (Tiongco et al., 2018). Also, a study by Azami et al showed anemia during and after

pregnancy significantly increases the risk of postpartum depression (Azami et al., 2019) .

Finally, a cross-sectional study was carried out in Saudi Arabia. The study revealed that anemia
in pregnancy negatively affected both the mother's and fetus's health. The most common maternal
outcomes were postpartum hemorrhage in mothers with moderate anemia and emergency cesarean
section. Low birth weight, NICU admissions, and the development of congenital malformations
were the significant fetal outcomes that were associated with maternal anemia (Bukhari et al.,

2022)
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2.9 Anemia in Pregnancy in Palestine

A study carried out by Abu-Hasira, about iron deficiency anemia among pregnant women in the
Nablus District showed that the overall prevalence rate of iron deficiency anemia was 21.7%.
(Abu-Hasira, 2007). It also showed that Iron deficiency anemia was most prevalent in the third
trimester (69%) compared to second-trimester pregnancy (31%). Furthermore, the younger age
group (< 24) showed the highest prevalence rate of IDA among the IDA group. Years of education,
working status, number of family members, and monthly income seem to not affect the status of
IDA. A slight increase in the prevalence rates of IDA was found with the increased number of
pregnancies; however, increased years of spacing did not show this effect. Previous and current
use of iron supplements seems to have limited effect in lowering the prevalence rate of IDA (Abu-

Hasira, 2007).

Another study was carried out by AL-Tell et al, about the effect of nutritional interventions on
anemic pregnant women’s health in Nablus City using the health promotion model. It showed a
significant association between the perceived risk of anemia and eating practices, and also between

changing eating practices and improvement in hemoglobin levels of pregnant women (AL-TELL

et al., 2010).

A study carried out by Nadira Samha, about compliance with iron supplementation among
pregnant women at UNRWA clinics in West Bank showed that the compliance rate was low
(50.4%). It also showed that health education and counseling for proper use of iron supplements,
benefits, information about possible side effects, and clear instruction provided by the health staff
significant factors for compliance. Moreover, pregnant women's perception, knowledge, and
attitude towards iron supplements were associated with compliance while the socio-demographic

factors are considered non-significant factors affecting compliance(Samha, 2012a)

In 2018, a study was done in Hebron Governorate at the Ministry of Health's mother and child
health clinics. The study aimed to assess the prevalence of anemia and IDA among pregnant
women and investigated the association between maternal anemia and pregnancy outcome. The
study indicated that IDA is a moderate public health problem among pregnant women in Hebron
Governorate. It also showed that maternal Hemoglobin level (Hb)affects pregnancy outcomes. It

also showed that newborns of women with low Hb levels tended to have lower birth weight and

12



height, head circumference, and lower gestational age. (Srour et al., 2018). However, this study

did not investigate the risk factors for IDA among these pregnant women.

Another local retrospective study was carried out in the primary health facilities of the MoH in
North Palestine in 2024. This study aimed to assess the epidemiology of anemia, gestational
diabetes, and gestational hypertension between 2018 and 2020. According to the study, anemia
was more common overall in the second trimester (16.2%) than in the first trimester (11.2%), with
women who were anemic in the first trimester having a higher probability of becoming anemic in
the second (OR = 8.223, P-value<0.001). Anemia was more common in the second trimester (OR
= 1.352, P-value<0.001) among refugees, although it was less common in the first trimester (OR

=0.768, P-value = 0.006) compared to women residing in urban areas (Damiri et al., 2024).

2.10 The UNRWA antenatal care guidelines

At the UNRWA clinics, antenatal care service is defined as a comprehensive antepartum care
program that involves a coordinated approach to medical care and psychological support that
optimally begins before conception and extends throughout the antepartum period. Regular
monitoring to improve the quality of antenatal care and reduce maternal and perinatal mortality
and pregnancy complications, WHO issued 2016 a new guideline on antenatal care. The new
guidelines increase the number of contacts a pregnant woman has with health providers throughout
her pregnancy from four to eight. Complete Blood Count (CBC) testing was carried out during the
first antenatal care visit and at 24 weeks of gestation(UNRWA, 2020c). The Hb threshold for
diagnosing anemia is 11.0 g/dL in the first and third trimesters and 10.5 g/dL in the second trimester
of pregnancy. Furthermore, the severity of anemia is classified according to hemoglobin level as

shown in Table 2.1 (UNRWA, 2020b).

Table 2.1: Classification of anemia by Hemoglobin level (g/dl) (UNRWA, 2020b)

Population Mild Moderate Sever
Non-pregnant women (=15 yrs.) 11.0-11.9 8.0-10.9 <8.0
Pregnant women 10.0-10.9 7.0-99 <7.0
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During antenatal care provision family health team members are requested to counsel and advise
pregnant women to maintain a balanced and varied diet to increase iron intake. Therefore, pregnant
women should take the recommended dose of 0.4 mg daily of folic acid from three months before
conception and throughout pregnancy. This reduces the risk of having a child with neural tube
defects and maternal anemia with related adverse outcomes. Iron supplementation should be given
to pregnant women throughout pregnancy and for three months after delivery to provide sufficient
iron to meet the requirements of pregnancy, and lactation, and to protect pre-existing iron stores to
prevent maternal anemia. Non-anemic pregnant women should routinely receive iron
supplementation one tablet with 60 mg of elemental iron daily while pregnant women who are
anemic should receive one tablet with 120 mg of elemental iron per day until their Hb
concentration rises to normal (Hb 11.0 g/dl or higher) according to UNRWA’s prevention and
treatment guidelines for micronutrient deficiencies (UNRWA, 2020b).
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Chapter Three: Theoretical and Conceptual Framework

3.1 Introduction

In this chapter, the mechanism that describes the association between anemia in pregnancy and its
risk factor is presented. Including their biological definitions, conceptual framework, study

variables, and operational definitions and concepts.

3.2 Study Conceptual Framework

According to a literature review and after reviewing all models suggested determinants of anemia

in pregnancy. The determinants of anemia are summarized as follows:

e History of anemia before pregnancy

e Socio-demographic factors such as age, occupation, residence, level of income, education, and
family size

e Mother’s reproductive health factors include: age of marriage, history of parity and gravidity,
abortions, age at first childbirth, breastfeeding practice, pregnancy interval, and frequency of
antenatal care visits

e Mother’s chronic medical conditions such as the history of malaria, TB, AIDS, DM, and UTI
and previous history of surgery, BMI

e Mother’s nutrition and lifestyle factors: smoking habits, alcohol drinking, eating habits, iron
supplements, intake of meat and fruits, frequent daily tea consumption, etc

e Health education and counseling through UNRWA interventional program

15



Compliance to Anemia before

intervention program | " pregnancy
4

J, I

Mother’s Anemia in Mother’s nutrition
reproductive health pregnancy «—> and lifestyle

9 3 N .
Mother’s chronic f Socio-economic
medical conditions Status

: {

Figure 3.1: Study Conceptual Framework, anemia in pregnancy is the dependent variable and all

other groups of variables in the figure are the independent variables in our study.

3.3 Study conceptual module variables

3.3.1 Change in hematological variables and physiological anemia

Many physiological changes occur in the mother's hematopoietic system to accommodate the

development of the fetus and placenta. Table (3.1) summarizes these changes

Table 3.1: Hematologic changes in normal pregnancy (Fisher & Nemeth, 2017)

Change
Plasma volume Increases 30—50%
RBC mass Increases 20-30%
Hemoglobin concentration Decreases
RBC life span Decreases slightly
Erythropoietin Increases

During a healthy pregnancy, physiological anemia occurs as a consequence of a higher rise in
plasma volume compared to an increase in red blood cell mass. The hemoglobin concentration and

hematocrit in women who do not take iron supplements fall gradually at roughly 28-36 weeks (on
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average, ~2 g/dL lower than pre-pregnancy hemoglobin concentrations). Between 26 and 38 weeks,
there is a slight drop in the mean corpuscular volume. This is probably due to the highest intensity
of placental iron transport at this time, which lowers the amount of iron available for maternal
erythropoiesis. It has been found that women who take iron supplements have hemoglobin
concentrations that are approximately 1 g/dL higher at term than women who do not take iron

supplements. (Fisher & Nemeth, 2017).

3.3.2 Iron requirement during pregnancy

The physiological needs for iron rise significantly during pregnancy to support fetoplacental
development and maternal adaptation to pregnancy. Table (3.2) summarizes the iron requirement
during pregnancy. Both dietary iron absorption and the mobilization of iron from stores elevate to
meet these iron requirements.

Table 3.2: Iron balance in pregnancy ( all values are means)(Fisher & Nemeth, 2017)

Iron fate Amount/mg
Fetal iron 270
Placental iron 90
Baseline maternal body iron mass 230
Expansion of maternal RBC mass 450
Total iron needs during pregnancy 1040
RBC-mass concentration after delivery (450) minus blood lost -300
at delivery (150mg)
Net pregnancy iron loss to the mother 740

3.3.3 Gravidity, parity status, and abortion:

Gravidity is defined as the total number of all previous pregnancies, regardless of the outcome
including all live births and pregnancies that terminated at <6 months or did not result in a live
birth. Parity was defined as pregnancies that resulted in the delivery at >6 months gestation, of
either alive or dead. (Wernli et al., 2009). Abortion (miscarriage) is defined as the termination of

pregnancy before the 20" week (Shakhatreh et al., 2022)
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Women’s bodies contain different amounts of iron stores depending on their gravidity status, and
serum ferritin is the best indicator of iron deficiency. A low serum Ferritin level reflects reduced
iron storage. Compared to nulliparous women, multiparous women had lower blood ferritin levels
because most nulliparous females did not experience the stress of pregnancy, delivery, and
subsequent lactation. About 900 mg of iron is lost by the mother to the fetus during a full-term
pregnancy. Without iron supplements, the mother’s iron store will be reduced and she won’t be able

to meet the fetus’s needs. (Farooq et al., 2011)

Primiparous pregnant women had hemoglobin levels of (11.45+1.45) and multiparous (8.93+1.66),
respectively, which is highly significant. The hematocrit, MCV, and MCH of primigravida were
found to be significantly higher than multigravidas. Iron deficiency anemia during pregnancy is
associated with high parity and the incidence of anemia increases with the number of pregnancies.

(Shah et al., 2020)
3.3.4 Heavy menstrual bleeding (HMB):

It is defined as excessive menstrual blood loss > 80 mL per cycle or bleeding lasting longer than
seven days.(Davies & Kadir, 2017). Anemia linked to blood loss can result from heavy menstrual
bleeding. Iron deficiency anemia can occur when the body uses its iron stores to produce more
hemoglobin in an attempt to compensate for the loss of red blood cells. Women with HMB lose on
average five to six times more iron per menstrual cycle than women with normal blood loss. This

can lead to decreased iron store levels.(Mansour et al., 2021)
3.3.5 Birth spacing and family planning.

Birth interval length is defined as the period between two consecutive live births. WHO
recommended a minimum interval of 24 months after a live birth and at least 6 months after a
miscarriage or termination before the next pregnancy. (Bhattacharya & Bell, 2017). The association
of a short interval between pregnancies with maternal anemia may be due to insufficient time to
restore micronutrient storage. (Geta et al., 2022). It has been demonstrated that family planning can
aid with anemia. This might be accomplished by delaying conceptions and lengthening or
increasing the gaps between the pregnancies. Hemoglobin levels differ based on the method of

contraception used.(Nagari et al., 2023)
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3.3.6 Antenatal care visits:

Women who had a history of ANC follow-up visits were less likely to be anemic than those who
had never had an ANC visit. This could be because ANC visits offer health education as well as

access to health care services like iron-folic acid supplements. (Geta et al., 2022)

3.3.7 Maternal nutrition and dietary diversity

Maternal anemia was significantly associated with low maternal dietary diversity and nutritional
status. A woman's need for nutrients is particularly great throughout her pregnancy. Lack of
diversity in a pregnant woman's diet increases the risk of deficiencies in important nutrients such

as iron, folate, and vitamin B12, which can result in anemia. (Geta et al., 2022)

3.3.8 BMI and chronic medical disease

Women with low BMI were significantly associated with maternal anemia. This could be because
women with low BMI are more likely to be malnourished and to have micronutrient deficiencies.
(Naik et al., 2022). women with chronic illnesses are more likely to experience anemia because of
their medical conditions which may cause bleeding or interfere with their ability to absorb iron or

red blood cell production process (Erythropoiesis). (Madu & Ughasoro, 2017)

3.3.9 Coffee and tea consumption

Women who consume tea or coffee during or after the meal are more likely to have anemia since

tea and coffee decrease the bioavailability of iron and inhibit its absorption. (Lee, 2023).

3.3.10 Citrus juice intake

According to the studies, citrus fruits and juice improve iron absorption by changing non-heme
iron into a more absorbable for. Consequently, women who take iron with cirrus juice show

improvement in their anemia status.(Takatera et al., 2012)
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3.4 Variables operational definition:

In this study, we recategorized the following variables to facilitate the data analysis. The dependent
variable in this study is the anemia status among pregnant women in the 2™ trimester. It was
measured based on their hemoglobin levels (Hb) at 24 weeks of pregnancy. This Classification is

according to the WHO definition.

3.4.1 Dependent variable:

o Anemia at 24 weeks of pregnancy

In this study, the anemia status of the pregnant women regarding their hemoglobin level at 24

weeks of pregnancy (2" trimester) was classified into two categories:

1. Anemic: hemoglobin level at 24 weeks of pregnancy < 10.5 g/L
2. Non-anemic: hemoglobin level at 24 weeks of pregnancy > 10.5 g/L

3.4.2 Independent variables

o Anemia at registration:

In this study, the anemia status of the pregnant women regarding their hemoglobin level at

registration of pregnancy (1% trimester) was classified into two categories:

1. Anemic: hemoglobin level registration of pregnancy < 11.0 g/L

2. Non-anemic: hemoglobin level at registration of pregnancy > 11.0 g/L

o Clinic Area: They were divided into three groups according to their geographical
distributions:

1. Ramallah: which includes: Amari and Jalazone clinics

2. North, North-west Jerusalem: which includes: Kalandia and Biddo clinics

3. North-west Ramallah: which includes: Deir Ammar, Beit our, Ein Arik, Bodros clinics

o Age: The ages of sample populations were divided into three groups

1. Pregnant women who were 15-24 year
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Pregnant women who were 25-34year

Pregnant women who were 34-49 year

Women's education level: It was classified into:
Pregnant women who complete < 10 years of education
Pregnant women who complete 11-12 years of education

Pregnant women who complete > 12 years of education (college, university)

Husband education level: It was classified into:

Husbands who complete < 10 years of education

Husbands who complete 11-12 years of education

Husbands who complete > 12 years of education (college, university)

Family income: In this study, the average earned money by both husband and wife was
considered as the monthly income of the family. The monthly income was classified into:
Less than 2000 NIS

2001-3000 NIS

3001-5000 NIS

More than 5000 NIS

Marriage age: It was classified into:

1. Marriage age < 18 years

Marriage age >18 years

pregnancy age: It was classified into:

1. Pregnancy age < 18 years

Pregnancy age >18 years

periods days: It was classified into:
Normal period (2-7 days)
Heavy period (> 7 days)
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Numbers of pregnancy (gravidity): It was classified into:
primigravida (her current pregnancy is her first pregnancy)
2-3 pregnancies

> 4 pregnancies

Numbers of live babies (parity): It was classified into:
No live babies
1-2 live babies

> 3 live babies

Numbers of abortions: It was classified into:
No abortions
1-2 abortions

> 3 abortions

Number of children under five: It was classified into:
No children < 5 years
One child < 5 years

> 2 children > 5 years

Pregnancy space: It was classified into:
First pregnancy
< 2 years pregnancy space

> 2 years pregnancy space

Breastfeeding duration: It was classified into:
Three months or less

Six months or less

Seven months -one year

One to two years
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No breastfeeding history

Family planning methods: It was classified into:
Pills, injection, and IUD

Condom and natural methods

BMI: It was classified into:
Underweight < 18.5
Normal 18.5- < 25
Overweight 25 - < 30
Obese > 30

Number of meals: It was classified into:

1. <3 meals per day

> 3 meals per day
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Chapter Four: Study Methodology

4.1 Study setting:

The study was conducted at UNRWA's health care centers in the Jerusalem area out of the separation
wall. These clinics provide preventive and curative primary health care to Palestinian refugees.
Jerusalem Area Health Department has nine major health centers that serve the Palestinian refugees
five days per week and four health points that work just for two days per week. The major healthcare
centers are (Jerusalem Town, Shufat, 4/-Amari, Kalandia, AL-Jalazon, Biddo, Deir Ammar, Ein

AL-Sultan, and Agbat Jaber) while the health points are (Bodros, Beit Our, Ein Arik, and AL-Auja)

Five major healthcare centers(Al-Amari, Kalandia, AL-Jalazon, Deir Ammar, and Biddo) and three
health points (Beit Our, bodros, and Ein Arik) were included in the study since they are considered
the largest healthcare centers and points according to their workload and the number of Palestinian
refugees they serve. They are located in Jerusalem out of the separation wall and in Ramallah city.
Health centers and points in Jerico City have been excluded from this study to minimize differences

in the study sample.

These health centers offer many health services to their beneficiaries as they focus on many health
programs like maternal and child health which includes (preconception care, antenatal care,
postnatal care, family planning, infant and child care, vaccinations), prevention and treatment of
non-communicable diseases (mainly Diabetes and Hypertension ), mental and psychosocial support
program which aim to address and enhance the psychological well-being of the individuals and

their communities. In addition, a wide range of general outpatient care is provided(UNRWA, 2020a)

4.2 Study population:

The target population of this study is the pregnant women who registered for antenatal care at the
(Al-Amari, Kalandia, AL-Jalazon, Deir Ammar, Biddo, Beit Our, Bodros, and Ein Arik) clinics
from May 1st, 2022 to July 30th, 2022.
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4.3 Study design:

A follow-up study design was used for this study, as we want to determine the factors associated

with anemia during pregnancy.
The study design consists of three stages:

» Stage 1: The pregnant mothers who are registered at the targeted clinics between May 1st,2022
to July 30th,2022 were approached and invited to participate. Data was collected from the
mother’s files and an interview baseline- questionnaire.

« Stage 2: Collect the data retrospectively from the mother herself and from the mother's file
about her past medical history, and previous blood count (CBC) to determine if she was
previously anemic or not.

« Stage 3: These women were followed during pregnancy. A follow-up questionnaire was used
to collect data at week 24 of gestation. Data was also collected from their medical files every

4 weeks (GA: 24, 28, 32, 36, and 40 weeks of gestation) to assess their medical situation.

Stage 2 :collect the data retrospectively about mother's health,and
nutrition

AN

Stage 1 : Baseline ( Data from mother's file and to fill the
base-line questionnaire ) at registration

Stage 3 : follow-up the mother till delivery. ( Data from
mother's file , fill the follow up questionnare at 24 weeks of
getation

Figure 4.1: Study Design
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4.4 Sample frame

The sample of this study was the pregnant women who registered for antenatal care at the (Al-
Amari, Kalandia, AL-Jalazon, Deir Ammar, Biddo, Beit Our, Bodros, and Ein Arik) clinics from

May 1%, 2022 to July 30™, 2022, and they met the study inclusion-exclusion criteria.

4.5 Sampling method and sample size

Five major healthcare centers (Al-Amari, Kalandia, AL-Jalazon, Deir Ammar, and Biddo) and three
health points (Beit Our, Bodros, and Ein Arik) were included in the study. These major healthcare
centers are considered the largest healthcare centers in the Jerusalem area and health points are

selected according to their workload and the number of Palestinian refugees they serve.

Inside the health care clinics, the pregnant women who registered for antenatal care at the chosen
health care clinics between May 1%,2022 to July 30th,2022, and met inclusion-exclusion criteria
were included in the study. So, these women were followed up through the year 2022 until they

delivered.

According to the workload of these centers, 418 registered pregnant women have participated in
this study. Unfortunately,18 pregnant women have been excluded from the study due to abortion

and 1nability to follow up. So, our study sample was 400 pregnant women.

4.6 Inclusion-Exclusion Criteria

e Inclusion Criteria: The pregnant women who register for antenatal care at the (Al-Amari,
Kalandia, AL-Jalazon, Deir Ammar, Biddo, Beit Our, Bodros, and Ein Arik) clinics from May
1st, 2022 to July 30th, 2022. Also, they don’t have anemia due to chronic diseases or aren’t
thalassemia carriers/diseases.

e Exclusion Criteria: The pregnant women who register for antenatal care at the (Al-Amari,
Kalandia, AL-Jalazon, Deir Ammar, Biddo, Beit Our, Bodros, and Ein Arik) clinics from May
1st, 2022 to July 30th, 2022. and they have anemia due to chronic diseases or they are

thalassemia carriers/diseases.
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4.7 Study Tool

4.7.1 Structured interview base-line questionnaire

A face-to-face structural interview questionnaire was developed by the researcher after reviewing
similar studies and previously validated questionnaires: i.e. similar study questionnaire used in the
study of the prevalence of anemia and associated risk factors among pregnant women in Saudi
Arabia (Alreshidi & Haridi, 2021), Global Physical Activity Questionnaire (GPAQ) (WHO, 2021)
And Minimum Dietary Diversity for Women (MDD-W) questionnaire (FAO, 2021). And from the
previous master thesis questionnaire (khateeb, 2018).

The questionnaire consisted of 95 questions, categorized into four main sections to cover the study

objectives (Appendix 1). The following sections are:

e Section one: The socio-demographic and economic characteristics, included questions about
the participant ‘s age, occupation, education, residence area, level of income, family size, head
of the family, etc. (Questionl to Question 10)

e Section two: Reproductive health, included questions about the participant ‘s age of marriage,
history of parity and gravidity, abortions, age at first childbirth, breastfeeding practice,
pregnancy interval and frequency of antenatal care visits, etc. (Question11to Question 37)

e Section three: Present and past medical history, included questions about the health status of
the participants: weight, height, history of chronic diseases, past surgical history, etc. (Question
38 to Question 45)

e Section four: The nutrition and lifestyle section included questions about smoking habits,
alcohol drinking, physical activity, eating habits, iron supplements, intake of meat and fruits,

frequent daily tea consumption, etc. (Question 46 to Question 95)

4.7.2 Structured Follow-up Questionnaire:

A face-to-face structural interview questionnaire was developed by the researcher after reviewing
similar studies and previously validated questionnaires. i.e pregnancy physical activity
questionnaire (PPAQ)(Papazian et al., 2020)Minimum Dietary Diversity for Women (MDD-W)

questionnaire (FAO, 2021), and from previous master thesis questionnaire ((Samha, 2012b)
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The questionnaire consisted of 58 questions, categorized into two main sections to cover the study

objectives (Appendix 2). The following sections are:

e Section one: Health education/ Diet counseling for pregnant women from health care providers
in UNRWA clinics. (Question 1 to Question 21)

e Section two: The nutrition and lifestyle section included questions about smoking habits,
alcohol drinking, physical activity, eating habits, intake of meat and fruits, frequent daily tea
consumption, and compliance with the UNRWA micronutrient intervention program and iron

supplement. (Question 22 to Question 58)

4.7.3 Mother’s medical files

All information about the mother who participated in the study was extracted from their files

including hemoglobin levels at registration and 24 weeks, and current pregnancy medical situation.

In case the needed information regarding the mother is not available in the files, we contacted the
targeted woman by a phone call from the UNRWA health center and we asked her permission to

collect the needed data.
4.8 Questionnaire Validation

The questionnaire was validated for content validations by Obstetrician-gynecologists, a field
Family Health Officer in UNRWA’s West Bank FO, UNRWA Head Quarter in Amman Health
Department, and two experts in the field of women’s health. The questionnaire was modified
according to their suggestions and editions. Then the questionnaires were translated into Arabic
language by an expert in medical and public health terminology translation. Then, the
questionnaires were reviewed by the Family Health Officer in UNRWA’s West Bank FO. This

facilitates pregnant women to understand and answer it.
4.9 Pilot study

The pilot study was conducted to evaluate both baseline and follow-up questionnaires. Twenty-
five women were interviewed in various UNRWA clinics before finalizing the questionnaire
structure. After the pilot study was completed, the procedure was revised, leading to additional

additions, deletions, and changes to some questions. This pilot data was not included in the study.
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Cronbach’s alpha for reproductive health variable: 0.96, for medical history:0.67, for physical
activity at 24 weeks: 0.646, for health education variables:0.76, for the maternal perception of

iron:0.74, nutrition: 0.67, iron side effect: 0.78, iron and supplements intake 0.75
4.10 Data collection
The extraction form was prepared to collect the needed data:

e The Baseline questionnaire was collected from selected clinics by interviewing the participants
who registered for antenatal care in the clinic, and after getting their approvals. The interview
took about 10-15 minutes to fill out the questionnaire.

e We extracted all information for all the pregnant women who registered for antenatal care at
the (Al-Amari, Kalandia, AL-Jalazon, Deir Ammar, Biddo, Beit Our, Bodros, and Ein Arik)
clinics from May 1st, 2022 to July 30th, 2022 and they were selected as a case according to
inclusion-exclusion criteria from their medical files at registrations.

e We collected the data retrospectively from the mother herself and the mother's file about her
past medical history, and previous CBC if available to determine if she was previously anemic
or not.

e These women were followed during pregnancy, their medical files were opened every 4 weeks
(GA: 24,28,32,36, and 40 weeks) to assess their medical situation.

e Each participating woman was contacted by the clinic midwives to book an appointment to
visit the clinic in her 24 weeks of gestation to fill out the follow-up questionnaire and to do a
CBC laboratory test. The interview took about 10-15 minutes to fill out the questionnaire.

e In case the needed information regarding the mother is not available in the files, we contacted
the targeted woman by phone call from the UNRWA health center and asked for her permission

to collect the needed data.

4.11 Training of study team

The UNRWA approved the participation of midwives in the data collection process. Therefore, the
study researcher implemented a training program for the midwives to ensure reliability and

accuracy in data collection. The interviewers were trained on how to ask the study questions. The
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researcher and the trained team needed to stay in constant phone contact to monitor the data

collection process and address any issues.
4.12 Data entry and statistical analysis:

The data was entered, cleaned, and analyzed using the Statistical Package for Statistical Analysis
(SPSS version 25). Descriptive statistics was used to summarize the data. Bivariate analysis was
done and a P-value <0.10 was considered statistically significant. We increase the power of the P-
value from 0.05 to 0.1 to include all the borderline variables. The chi-square test and T-test were
used as needed to calculate the difference between the anemic and non-anemic groups regarding
all variables in the study. Multivariate analysis was used as needed to develop the study's final
model. Conditional forward logistic regression was done and all variables that have a p-value less
than 10% in the bivariate analysis were included in the model. Risk Ratio with its 95% Confidence
Interval (CI) was used to measure the strength of the association between anemia and exposure
variables (sociodemographic, economic, nutrition, and reproductive health characteristics), as well

as the association between anemia and adverse pregnancy.
4.13 Ethical consideration

This proposal was submitted to Al Quds University /School of Public Health's Ethical Review
Board committee for discussion and approval (Appendix 4). The permission to conduct the study
was obtained from the UNRWA (Appendix 5). The permission to join the study was also obtained
from the woman herself through the consent form which illustrated all the procedures of this study
and to open her maternal file to get the needed data (Appendix 3). Also, permission was obtained
in case we contact her by phone call from the UNRWA health center to collect the needed data.
Ethical considerations also were taken for data collection and opening of the patients' files. All the
participants were assured that all information would be kept strictly confidential and would only

be used for research purposes.

To fulfill the requirements for appropriate storage, use, or disclosure of data, all files were stored
on a password-protected computer until data analysis, report writing, and research publication
were finalized. During analysis, an anonymous file without the woman’s name and file number
was used. Only researchers can access the data. It is expected to keep the data for 1 year after that

it will be destroyed.
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Chapter Five: Result And Analysis:

5.1 Introduction

In this chapter results are presented in three parts: a description of study cases, the bivariate

analysis, and the multivariate analysis in the following sections.

5.2 Descriptive analysis

5.2.1 Hemoglobin levels at registration and 24 weeks

Our study sample consisted of 400 pregnant women interviewed at five major health centers and
three health points in the Jerusalem Area (response rate was 100%). Of the participants women,
only 20 % had been diagnosed with IDA based on their hemoglobin levels (Hb) at registration (Hb
level in the 1° trimester < 11.0 g/dl) (Figure 5.2.1). In the second trimester of pregnancy, this
percentage had increased to 32% of the participant pregnant women who were diagnosed with IDA

based on their hemoglobin level at 24 weeks of pregnancy (Hb < 10.5 g/dl) (Figure 5.2.2).

Anemia
20%

No Anemia
80%

Figure 5.2.1: Prevalence of IDA among study population at registration

Anemia
32%

No Anemia
68%0

Figure 5.2.2: Incidence of IDA among study population at 24 weeks of pregnancy
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As shown in Table 5.2.1, the mean of hemoglobin levels for the participant women in the 1%
trimester (11£1.11) was higher than the mean at 24 months of registration (11.01+1.196). After
comparing the hemoglobin levels between the 2™ and the 1° trimester the mean was -0.83 with a
standard deviation of 0.98. In Table 5.2.2, it was demonstrated that there is a significant positive

association between hemoglobin levels for the participant women at registration and hemoglobin

levels at 24 weeks (= 0.640, p<0.05).

Table 5.2.1: descriptive analysis of hemoglobin level (Hb)

N Minimum | Maximum Mean Std. Deviation
Hb registration 400 8.1 14.4 11.839 1.1107
Hb 24 weeks 400 6.8 14.0 11.011 1.1968
Anemia compares 400 -3.50 3.90 -.8285 .98242

Table 5.2.2: Correlation between Hb at registration and Hb at 24 weeks

Correlations
HB registration HB 24 weeks

Hb registration Pearson Correlation 1 .640™

Sig. (2-tailed) .000

N 400 400
Hb 24 weeks Pearson Correlation 640" 1

Sig. (2-tailed) .000

N 400 400

As shown in Figure 5.2.3, there is a linear correlation between hemoglobin levels for the participant
women at registration and hemoglobin levels at 24 weeks. R*= 0.409 which means that about 41%
of the change in the hemoglobin level at 24 weeks can be explained by a change in the hemoglobin

level at registration. Consequently, the prediction equation is

Hb at 24 weeks = 2.85 +0.69* Hb registration.
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2 Linear = 0,409

14,0+

12,04

10.0+

HB 24 weeks

0.0

5.0~ L T T T
8.0 10.0 12.0 14.0

HB registration

Figure 5.2.3:Correlation between Hb at registration and Hb at 24 weeks

5.2.2 Demographic characteristics of the study sample:

According to Table 5.2.3, 49.8% were registered in Ramallah clinic, 56.0% were in the age group
of 25-34 years, 60.0% had an educational level of more than 12 years, 39.5% lived in the villages,
56.8% lived in an apartment, 66.0% had 3-5 family size members, 42.5% their husband educational
level of fewer than 10 years, 46.5% had an average monthly income of 2001-3000 NIS,63.5% had
no history of past work,88.8% had no history of current work and 71.3 % had no parental

consanguinity.

Table 5.2.3: Descriptive analysis of the demographic characteristics of the study population

Total N%
Clinic Region Ramallah * 49.8%
North, North-west Jerusalem ** 41.3%
North-west Ramallah *** 9.0%
Age 15-24 years 33.8%
25-34 years 56.0%
35-49 years 10.3%
Women's education level <10 years 12.0%
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11-12 years 28.0%

> 12 years 60.0%

Residency City 24.5%
Village 39.5%

Camp 36.0%

House type Separate house 43.3%
Apartment 56.8%

Family size (members) 2 22.3%
3-5 66.0%

>6 11.8%

Husband's education level <10 years 42.5%
11-12 years 28.0%

> 12 years 29.5%

Income <2000 17.8%
2001-3000 46.5%

3001-5000 24.3%

> 5000 11.5%

Past work Yes 36.5%
No 63.5%

Current work Yes 11.3%
No 88.8%

Parental consanguinity No consanguinity 71.3%
First-degree relatives (cousins) 21.8%

From the same family 7.0%

*Ramallah region: Amari and Jalazone
** North, North-west Jerusalem: Kalandia, Biddo

*** North-west Ramallah: Deir Ammar, Beit our, Ein Arik and Bodros

5.3 Bivariate analysis

5.3.1 Association between anemia at 24 weeks and socio-demographic variable

The occurrence of anemia at 24 weeks was significantly associated with the age of the women, the
location of the clinic, and the place of residence, (p <0.10). Other sociodemographic variables did
not show any significant association with the incidence of anemia at the 24 weeks of pregnancy

(Table 5.3.1)
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Among the anemic, 55.6 % were from Ramallah camps, 50.8 % of women were in the age group
25-34 years, 55.6 % had >12 years of education,41.3% lived inside the refugee camp,57.9 % lived
in an apartment, 65.1% had 3-5 family members, 40.5% their husband education < 10 years of
education,44.4% had a family income 2001-3000 Nis. Additionally, among anemic women 63.5%
had no past work,86.5% didn’t work currently and 67.5 had no parental consanguinity as illustrated

in (Table 5.3.1).

Table 5.3.1: Association between anemia at 24 weeks and socio-demographic variable

Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Clinic Region Ramallah 129 47.1% 70 55.6% 081
North, North-west
115 42.0% 50 39.7%
Jerusalem
North-west
30 10.9% 6 4.8%
Ramallah
Age 15-24 years 97 35.4% 38 30.2% .000"
25-34 years 160 58.4% 64 50.8%
35-49 years 17 6.2% 24 19.0%
Women's <10 years 28 10.2% 20 15.9% 232
education level |11-12 years 76 27.7% 36 28.6%
> 12 years 170 62.0% 70 55.6%
Residency City 64 23.4% 34 27.0% .096
Village 118 43.1% 40 31.7%
Camp 92 33.6% 52 41.3%
House type Separate house 120 43.8% 53 42.1% 7145
Apartment 154 56.2% 73 57.9%
Family size 2 61 22.3% 28 22.2% 921
(members) 3-5 182 66.4% 82 65.1%
=6 31 11.3% 16 12.7%
Husband's <10 years 119 43.4% 51 40.5% 382
education level 11-12 years 71 25.9% 41 32.5%
> 12 years 84 30.7% 34 27.0%
Income <2000 50 18.2% 21 16.7% .502
2001-3000 130 47.4% 56 44.4%
3001-5000 67 24.5% 30 23.8%
> 5000 27 9.9% 19 15.1%
Past work Yes 100 36.5% 46 36.5% 998
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No 174 63.5% 80 63.5%
Current work Yes 28 10.2% 17 13.5% 336

No 246 89.8% 109 86.5%
Parental No consanguinity 200 73.0% 85 67.5% 525
consanguinity First-degree

_ i 56 20.4% 31 24.6%

relatives (cousins)

F th

fml_? © same 18 6.6% 10 7.9%

amily

5.3.2 Association between anemia at 24 weeks and reproductive health variable

Our study showed that there is no significant association between reproductive health variables

and the incidence of anemia at the 24 weeks of pregnancy, (p<0.1). (Tables 5.3.2a-d).

In Table 5.3.2a, the reproductive characteristics of the pregnant women are presented.

Interestingly, none of the variables were associated with anemia at 24 weeks. The majority of

anemic women married for the first time and got pregnant at an age older than 18 years, with 77.7

% and 84.1 % of them doing so, respectively. Among anemic women, 79.4% had regular

periods,96.0% had normal period duration (2-7 days)and 61.9% of them didn’t have heavy periods

in nature. Also, in anemic women, the vast majority of the women didn’t have any history of

ovarian cysts, uterine fibroid, uterine abnormalities, or ectopic pregnancies.

Table 5.3.2a: Association between anemia at 24 weeks and past reproductive health variables

Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
IAge at first marriage | <= 18 years 20.3% 52 19.0% 29 23.0% 351
> 18 years 79.8% 222 81.0% 97 77.0%
Period type regular 82.5% 230 83.9% 100 79.4% 263
not regular 17.5% 44 16.1% 26 20.6%
Period duration normal 982
(days) period (2-7 96.0% 263 96.0% 121 96.0%
days)
heavy period
4.0% 11 4.0% 5 4.0%
(>7 days)
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Period nature Yes 33.3% 85 31.0% 48 38.1% 163
(Heavy) No 66.8% 189 69.0% 78 61.9%

History of ovarian Yes 13.8% 35 12.8% 20 15.9% 403
cyst No 86.3% 239 87.2% 106 84.1%

History of uterine | Yes 2.8% 6 2.2% 5 4.0% 312°
fibroid No 97.3% 268 97.8% 121 96.0%

History of uterine Yes 0.8% 1 0.4% 2 1.6% .188%¢
abnormality No 99.3% 273 99.6% 124 98.4%

History of ectopic Yes 2.0% 5 1.8% 3 2.4% J12°
pregnancy No 98.0% 269 98.2% 123 97.6%

Age at first <= 18 years 14.0% 36 13.1% 20 15.9% 464
pregnancy > 18 years 86.0% 238 86.9% 106 84.1%

Furthermore, as illustrated in Table 5.3.2b,44% of women had 2-3 pregnancy numbers with an
incidence of IDA 39.7%, 50.3% had 1-2 live babies with an incidence of IDA 48.4%, 67.5 % had
no history of abortion with an incidence of IDA 69.8%. In addition, among anemic women, only
6.3 % of women had a history of antenatal bleeding, 3.2% had a history of PPH, 5.6% had a history
of preterm delivery, 4.8% history of stillbirth, 7.9% history of LBW baby and 4.8% have a history
of baby abnormalities. However, in anemic women,75.4% of women have taken iron and folic acid

supplementation in their last pregnancies.

Table 5.3.2b: Association between anemia at 24 weeks and reproductive health variables related to

prior pregnancies

Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
Current pregnancy |Primigravida 19.8% 52 19.0% 27 21.4% 498
number 2-3
) 44.0% 126 46.0% 50 39.7%
pregnancies
>=4
. 36.3% 96 35.0% 49 38.9%
pregnancies
Numbers of No live babies | 23.5% 64 23.4% 30 23.8% .863
pregnancies of live | 1-2 live babies | 50.3% 140 51.1% 61 48.4%
baby >=3 live
) 26.3% 70 25.5% 35 27.8%
babies
Numbers of No Abortion 67.5% 182 66.4% 88 69.8% .690
abortions 1-2 Abortions 29.8% 85 31.0% 34 27.0%
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>=3 Abortions | 2.8% 7 2.6% 4 3.2%
History of Yes 6.8% 19 6.9% 8 6.3% 975
antenatal bleeding |No 69.8% 191 69.7% 88 69.8%
N b
ever fen 235% | 64 | 234% | 30 | 23.8%
pregnan
History of PPH Yes 4.5% 14 5.1% 4 3.2% .687
No 72.0% 196 71.5% 92 73.0%
N b
ever fen 235% | 64 | 234% | 30 | 23.8%
pregnan
History of preterm | Yes 4.8% 12 4.4% 7 5.6% .865
labor No 71.8% 198 72.3% 89 70.6%
Never been
) 23.5% 64 23.4% 30 23.8%
pregnan
History of Stillbirth | Yes 3.5% 8 2.9% 6 4.8% .636
No 73.0% 202 73.7% 90 71.4%
Never been
) 23.5% 64 23.4% 30 23.8%
pregnan
History of LBW Yes 7.3% 19 6.9% 10 7.9% 926
baby No 69.3% 191 69.7% 86 68.3%
N b
ever fen 235% | 64 | 234% | 30 | 23.8%
pregnan
History of baby Yes 2.8% 5 1.8% 6 4.8% 241
abnormality No 73.8% 205 74.8% 90 71.4%
Never been
) 23.5% 64 23.4% 30 23.8%
pregnan
History of iron Yes 75.0% 205 74.8% 95 75.4% 275
intake in past No 5.8% 19 6.9% 4 3.2%
pregnancies Never been
) 19.3% 50 18.2% 27 21.4%
pregnan
History of folic acid | Yes 77.5% 215 78.5% 95 75.4% 755
intake in past No 3.3% 9 3.3% 4 3.2%
regnancies N b
pres ever fen 193% | 50 | 182% | 27 21.4%
pregnan

In Table 5.3.2¢, 44.8 % had one child under 5 years old with an incidence of IDA 41.3%, 49.0%
had pregnancy intervals between the current and the last pregnancy less than two years with an
incidence of IDA 48.4%, 72.8% had a history of breastfeeding with an incidence of IDA 71.4%,
26.3 of them had a breastfeeding duration of 1-2 years with an incidence of IDA 25.4%. Moreover,
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52.5% of the participating women used the family planning method between the current and last
pregnancy with an incidence of IDA 50%. Regarding family planning methods type, only 19.5%
of women used pills, injections, and IUD for family planning with an incidence of IDA 19.8%,
while 29.3% used condoms or natural methods with an incidence of IDA 31.7%. According to the
type of delivery, 59.0% of women had experienced NVD in the last pregnancy with an incidence
of IDA 57.1%.

Table 5.3.2¢: Association between anemia at 24 weeks and reproductive health variables related to
family planning and breastfeeding

Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
Breastfeeding Yes 72.8% 201 73.4% 90 71.4% 758
No 3.8% 9 3.3% 6 4.8%
No
breastfeeding | 23.5% 64 23.4% 30 23.8%
history
Breastfeeding Three months 933
L. 11.3% 30 10.9% 15 11.9%
duration in the last |or less
pregnancy Six months or
less 14.8% 43 15.7% 16 12.7%

Seven months
20.5% 55 20.1% 27 21.4%

- one year
one to two
26.3% 73 26.6% 32 25.4%
years
No
breastfeeding | 27.3% 73 26.6% 36 28.6%
history
Number of children | No .631
under five children<Syea | 38.5% 102 37.2% 52 41.3%
T
one child
44.8% 127 46.4% 52 41.3%
<Syear
>=2
children<Syea | 16.8% 45 16.4% 22 17.5%
r
Ist pregnancy | 19.3% 50 18.2% 27 21.4% 736
<=2 years 49.0% 135 49.3% 61 48.4%
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Pregnancy interval |>2 years

between current 31.8% 89 32.5% 38 30.2%
and last pregnancy
using family Yes 47.5% 127 46.4% 63 50.0% 497
planning methods |No
between the current 52.5% 147 53.6% 63 50.0%
and last pregnancy
Family planning Yes 19.5% 53 19.3% 25 19.8% 907
methods (pills, No
.. 80.5% 221 80.7% 101 80.2%
injection, IUD)
Family planning Yes 29.3% 77 28.1% 40 31.7% 457
methods No
(condom, natural 70.8% 197 71.9% 86 68.3%
methods)
Type of delivery NVD 59.0% 164 59.9% 72 57.1% .832
C.S 17.5% 46 16.8% 24 19.0%
Never been

23.5% 64 23.4% 30 23.8%

pregnant

According to their current pregnancy, as shown in Table 5.3.2d, 52% of women were in the 3™
month of pregnancy with an incidence of IDA 52.4%. Noted that 57.5% of women were planned
for this pregnancy with an incidence of IDA 55.6%. However, 77.3% of women didn’t receive any
preconception care with an incidence of IDA 76.2%. Also, only 19.5% of women had vaginal
bleeding in their current pregnancy with an incidence of IDA 21.4%. Among anemic women, only
4.0% had a history of aspirin intake in current pregnancy while 3.2% had a history of intake of
clexan.

Table 5.3.2d: Association between anemia at 24 weeks and reproductive health variables related to
current pregnancy

Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
planned pregnancy | Yes 57.5% 160 58.4% 70 55.6% .594
(current pregnancy) | No 42.5% 114 41.6% 56 44.4%
received yes 22.8% 61 22.3% 30 23.8% 7132
preconception care |No 77.3% 213 77.7% 96 76.2%
2nd month 48.0% 132 48.2% 60 47.6% 918

40



current pregnancy |3rd month
52.0% 142 51.8% 66 52.4%
month
History of vaginal | Yes 19.5% 51 18.6% 27 21.4% .509

bleeding during the |No

80.5% 223 81.4% 99 78.6%
current pregnancy

|Aspirin intake Yes 4.5% 13 4.7% 5 4.0% 728
during current No

95.5% 261 95.3% 121 96.0%
pregnancy
Clexan intake Yes 3.5% 10 3.6% 4 3.2% .810°

during the current |No
96.5% 264 96.4% 122 96.8%

pregnancy

5.3.3 Association between anemia at 24 weeks and mother’s anemia before pregnancy

The history of past pregnancies anemia, history of anemia in the last pregnancy, and history of
anemia at registration determined the incidence of anemia at 24 weeks of pregnancy (p-value
<0.10). (Table 5.3.3)

As shown in Table 5.3.3, among anemic women, 64.3% of women had no history of anemia.
However, there was a significant difference between anemic and nonanemic women concerning
having anemia in past pregnancies (p<0.1).47.0% of women had a history of anemia in past
pregnancies with an incidence of IDA 58.7%. Also, there was a significant difference between
anemic and nonanemic women regarding having anemia in the last pregnancy (p<0.1). 43.0% of
women had a history of anemia in the last pregnancy with an incidence of IDA 51.6%. According
to hemoglobin level at registration of current pregnancy, there was a significant difference between
anemic and nonanemic women concerning hemoglobin level at registration(p<0.1). 80% of

women who were non-anemic in the registration have an incidence of IDA 52.4%

Table 5.3.3: Association between anemia at 24 weeks and mother’s anemia before pregnancy

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
History of anemia | Yes 37.8% 106 38.7% 45 35.7% .569
No 62.3% 168 61.3% 81 64.3%
History of past Yes 47.0% 114 41.6% 74 58.7% .001*
pregnancies anemia |No 29.5% 96 35.0% 22 17.5%
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Never been
23.5% 64 23.4% 30 23.8%
pregnant
History of anemia | Yes 43.0% 107 39.1% 65 51.6% .023*
in the last No 33.5% 103 37.6% 31 24.6%
pregnancy never been
23.5% 64 23.4% 30 23.8%
pregnant
anemia.regesration | No Anemia 80.0% 254 92.7% 66 52.4% .000"
Anemia 20.0% 20 7.3% 60 47.6%

5.3.4 Association between anemia at 24 weeks and past medical history variables

The occurrence of anemia at 24 weeks was significantly associated with the history of iron intake
for six months, (p <0.10). Other medical history variables did not show any significant association

with the incidence of anemia at 24 weeks of pregnancy (Table 5.3.4).

The past medical history variables are shown in Table 5.3.4. There was a significant difference
between anemic and nonanemic women regarding having a history of iron intake for six months,
(p<0.1). 93.5% of women had no history of iron intake for six months with an incidence of IDA

96.8%.

Among anemic women, 46.0% of women had a normal BMI (18.5- <25), 76.2% had no history
of chronic disease, 50.0 % had no history of past pregnancy complications,96.8% had no history
of iron intake for six months, and 95.2 % had no history of blood transfusion. 69.8% had no history
of any surgeries. Regarding surgery name, among anemic women, only 15.9% underwent C. S

delivery and 4.0% for D+C.

Table 5.3.4: Association between anemia at 24 weeks and past medical history variables

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
BMI Categories <18.5 735
. 5.3% 15 5.5% 6 4.8%
underweight
18.5 - <25
49.0% 138 50.4% 58 46.0%

normal
25-<30

. 26.5% 72 26.3% 34 27.0%
overweight
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>=30 obese 19.3% 49 17.9% 28 22.2%
History of chronic | Yes 24.8% 69 25.2% 30 23.8% 768
disease No 75.3% 205 74.8% 96 76.2%
History of past Yes 26.0% 71 25.9% 33 26.2% 990
pregnancy disease |No 50.5% 139 50.7% 63 50.0%
(complication) Never been
. 23.5% 64 23.4% 30 23.8%
pregnan
History of iron Yes 6.5% 22 8.0% 4 3.2% 067*
intake for (six No
months) 93.5% 252 92.0% 122 96.8%
History of blood Yes 5.0% 14 5.1% 6 4.8% .882
transfusion No 95.0% 260 94.9% 120 95.2%
History of surgery | Yes 27.0% 70 25.5% 38 30.2% 335
No 73.0% 204 74.5% 88 69.8%
Surgery name C.S surgery 15.5% 42 15.3% 20 15.9% 528
D+C
(ABORTION | 4.5% 13 4.7% 5 4.0%
)
Fibroid
removal
0.3% 0 0.0% 1 0.8%
(myomectom
y)
PCOS
0.3% 0 0.0% 1 0.8%
surgery
Cervical
0.5% 1 0.4% 1 0.8%
cerclage
ectopic
pregnancy 0.3% 1 0.4% 0 0.0%
surgery
gastric sleeve 0.5% 1 0.4% 0.8%
Others* 5.3% 12 4.4% 9 7.1%
No history of
73.0% 204 74.5% 88 69.8%
surgery

Other surgeries include Appendectomy, cholecystectomy, tonsillectomy, and hernia repair.
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5.3.5 Association between anemia at 24 weeks and lifestyle variables (at registration)

The occurrence of anemia at 24 weeks was significantly not associated with women’s nutrition
and lifestyle variables before pregnancy and at the time of registration. The only factors that
showed a significant difference between anemic and non-anemic were lower intake of vitamin A-

rich fruit and vegetables and sweet food, (p <0.10). (Tables 5.3.5a-c).

e Physical activity and smoking history before pregnancy

We followed the Global Physical Activity Questionnaire (GPAQ) calculation guidelines described
by the World Health Organization (WHO, 2021) to determine Women’s activity levels before
pregnancy, and following those calculations, women were classified as having low and moderate
physical activity levels. As shown in Table 5.3.5a, among anemic women, 98.4%had low physical
activity levels, while 55.6% of them demonstrated that their physical activity had changed and
54.0% of them had a better sleep pattern after pregnancy.

Regarding the smoking profile,78.0% of anemic women had a history of parent smoking with an
incidence of IDA76.2%, 75.0% of women had no history of hookah smoking with an incidence of
IDA 73.0%, 19.0% of women had a history of hookah smoking at an age older than 18 years with
an incidence of IDA 19.8%, with 17.3 % of women who smoked hookah for less than 5 years
duration with an incidence of IDA 19.0%. while the majority of pregnant women who had smoked

before pregnancy have stopped smoking after they got pregnant. (Table 5.3.5a)

Table 5.3.5a: Association between anemia at 24 weeks and physical activity, smoking before
pregnancy

Total N Anemia 24 weeks (cat) P value
% No Anemia Anemia
Count N % Count N %
total physical Low physical .188

- .. 99.3% 273 99.6% 124 98.4%
activity (TPA- | activity

MET) Moderate
minutes/week physical activity
arent smoking | Yes 78.0% 216 78.8% 96 76.2% .554

0.8% 1 0.4% 2 1.6%
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pregnancy

No 22.0% 58 21.2% 30 23.8%
smoking hookah | Yes 25.0% 66 24.1% 34 27.0% .534

No 75.0% 208 75.9% 92 73.0%
hookah age <= 18 years 6.0% 15 5.5% 9 7.1% 7154

> 18 years 19.0% 51 18.6% 25 19.8%

No hookah

° k‘?o : 75.0% | 208 | 759% | 92 | 73.0%

smoking
hookah < Syears 17.3% 45 16.4% 24 19.0% 799
duration >= 5 years 7.8% 21 7.7% 10 7.9%

No hookah

° k‘?o : 75.0% | 208 | 759% | 92 | 73.0%

smoking
Stop smoking | Yes 23.5% 65 23.7% 29 23.0% 170?
during No 1.0% 1 0.4% 3 2.4%
pregnancy doesn’t smoke 75.5% 208 75.9% 94 74.6%
Change in Yes 56.0% 154 56.2% 70 55.6% 903
physical No
activity during 44.0% 120 43.8% 56 44.4%
pregnancy
Change in sleep | Yes 54.8% 151 55.1% 68 54.0% 831

ttern duri N

patiern cirmg | No 453% | 123 | 449% | 58 | 46.0%

e Nutrition and supplements

As shown in Table 5.3.5b, 69.0% of participating women had a meal frequency of fewer than three
meals per day with an incidence of IDA 69.8%. Among anemic women,65.9% had a history of
loss of appetite, 65.1% had a history of vomiting and 50 % had a history of tea or coffee
consumption after meals, 72%.2 had taken folic acid supplementations,19% before pregnancy and
27.8% in the 2" month, while 8.7% had taken iron supplements with only 0.8% of them taking it
with any type of citrus juice. Moreover, 38.1% of the anemic women had mentioned that they had

a change in eating habits while 39.7% had started on a healthy and varied diet. 96.3% of women

have no history of pica with an incidence of IDA 95.2%.
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Table 5.3.5b: Association between anemia at 24 weeks and Women’s nutrition and supplement intake

at registration

Total N Anemia 24 weeks (cat) P value
% No Anemia Anemia
Count N % Count N %
meal frequency | <3 meals/day 69.0% 188 68.6% 88 69.8% .805
/day >= 3 meals/ day 31.0% 86 31.4% 38 30.2%
History of loss | Yes 65.5% 179 65.3% 83 65.9% 915
of appetite No 34.5% 95 34.7% 43 34.1%
History of Yes 65.8% 181 66.1% 82 65.1% .848
vomiting No 34.3% 93 33.9% 44 34.9%
tea /coffee Yes 52.8% 148 54.0% 63 50.0% 455
consumption No
during/after 47.3% 126 46.0% 63 50.0%
meal
Folic acid Yes 70.3% 190 69.3% 91 72.2% 558
intake No 29.8% 84 30.7% 35 27.8%
Folic acid before 451
] 22.0% 64 23.4% 24 19.0%
intake /month | pregnancy
1*" month 16.8% 40 14.6% 27 21.4%
2" month 26.8% 72 26.3% 35 27.8%
3" month 4.8% 14 5.1% 5 4.0%
No folic acid
. 29.8% 84 30.7% 35 27.8%
intake
Iron intake Yes 8.5% 23 8.4% 11 8.7% 911
No 91.5% 251 91.6% 115 91.3%
Iron intake Yes 2.3% 8 2.9% 1 0.8% 347
with juice No 6.8% 17 6.2% 10 7.9%
No iron intake 91.0% 249 90.9% 115 91.3%
Iron intake No 8.8% 24 8.8% 11 8.7% .992
with calcium No iron intake 91.3% 250 91.2% 115 91.3%
History of pica | Yes 3.8% 9 3.3% 6 4.8% 470°
No 96.3% 265 96.7% 120 95.2%
History of a Yes 40.0% 110 40.1% 50 39.7% 930
healthy diet No 60.0% 164 59.9% 76 60.3%
History of Yes 38.8% 107 39.1% 48 38.1% .855
changes in No
. . 61.3% 167 60.9% 78 61.9%
eating habits
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outside snack Yes 12.8% 34 12.4% 17 13.5% 763
No 87.3% 240 87.6% 109 86.5%

e Women'’s dietary diversity

Regarding women’s dietary diversity, as shown in Table 5.3.5¢, 97.3% of women had grains and
white roots food intake with an incidence of IDA 95.2%,77.8% had no pulses intake with an
incidence of IDA77.0%,66.5% had no nuts and seeds intake with an incidence of IDA
71.4%,77.0% 71.8% had a milk and milk products intake with an incidence of IDA 66.7%, 78.5%
had meat, poultry and fish intake with an incidence of IDA 81.7%,84.8% had eggs intake with an
incidence of IDA83.3%,96.0% had no dark green leafy vegetables intake with an incidence of IDA
95.2%, 81.8% had no intake of vitamin A rich fruits and vegetables with an incidence of IDA
88.1%, 73.0% had an intake of another vegetable intake with an incidence of IDA69.8%, 69.8%
had an intake of other fruits with an incidence of IDA 66.7%. 49.5% had no fried and salty food
intake with an incidence of IDA53.2%, 42.8% had no sweets food intake with an incidence of IDA
50.8% and 70.0% had sweet beverages intake with an incidence of IDA 71.4%.87.3% had no
outside intake with an incidence of IDA86.5%.

According to the Minimum Dietary Diversity for Women, we followed the Minimum Dietary
Diversity for Women (MDD-W) questionnaire calculation guidelines(FAO, 2021) to determine
Women’s dietary diversity at registration, and following those calculations, 62.5% of women had
an MDD-W score > 5 with an incidence of IDA of 60.3%. Finally, the only factors that showed a
significant difference between anemic and non-anemic were lower intake of vitamin A-rich fruit

and vegetables and sweet food. (p<0.1) as illustrated in Table 5.3.5¢

Table 5.3.5¢: Association between anemia at 24 weeks and Women’s dietary diversity (at registration)

Total N % Anemia 24 weeks (cat) P value
No Anemia Anemia
Count | N% | Count| N %
Food Groupl Yes 97.3% 269 98.2% 120 95.2% .095?
.(greens, white roots) |No 2 8% 5 1.8% 6 4.8%
intake
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Food Group2 (Bean |Yes 22.3% 60 21.9% 29 23.0% .803

peas) categories No 77.8% 214 78.1% 97 77.0%

Food Group3 (nuts) | Yes 33.5% 98 35.8% 36 28.6% 157
intake No 66.5% 176 64.2% 90 71.4%

Food Group 4 (milk, | Yes 71.8% 203 74.1% 84 66.7% 126
yogurt) intake No 28.3% 71 25.9% 42 33.3%

Food Group 5 (meat, | Yes 78.5% 211 77.0% 103 81.7% 284
fish) intake No 21.5% 63 23.0% 23 18.3%

Food Group 6 (egg) |Yes 15.3% 40 14.6% 21 16.7% .593
intake No 84.8% 234 85.4% 105 83.3%

Food Group 7 (dark | Yes 4.0% 10 3.6% 6 4.8% .598
green leafy No

] 96.0% 264 96.4% 120 95.2%
vegetables) intake

Food Group 8 Yes 18.3% 58 21.2% 15 11.9% 026"

(vitamin A-rich No

81.8% 216 78.8% 111 88.1%
fruits and veg) intake 0 0 o

Food Group 9(other | Yes 73.0% 204 74.5% 88 69.8% 335
vegetables) intake No 27.0% 70 25.5% 38 30.2%
Food Group 10 Yes 69.8% 195 71.2% 84 66.7% 363
(fruits) intake No 30.3% 79 28.8% 42 33.3%
Minimum dietary MDD-W score 541

. . 62.5% 174 63.5% 76 60.3%
diversity for women |>=5
(MDD-W) MDD-W score

<5 37.5% 100 36.5% 50 39.7%

Food Group 11 (fried | Yes 50.5% 143 52.2% 59 46.8% 319
and salty foods N
e ¥ foods) ° 495% | 131 | 478% | 67 | 532%
i
Food Group 12 Yes 57.3% 167 60.9% 62 49.2% 027"
(sweet foods) intake |No 42.8% 107 39.1% 64 50.8%
Food Group 13 Yes 70.0% 190 69.3% 90 71.4% 672
(sweet beverage) No
intake 30.0% 84 30.7% 36 28.6%
in

5.3.6 Association between anemia at 24 weeks and lifestyle variables (at 24 weeks of pregnancy)

The occurrence of anemia at 24 weeks was significantly associated with meal frequency /day,
history of a healthy diet, history of changes in eating habits, tea /coffee consumption during/after

meals, iron intake compliance, minimum dietary diversity for women (MDD-W), grains, white
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root, nut, milk, yogurt, meat, and fish intake (p <0.10). Other women’s nutrition and lifestyle
variables did not show any significant association with the incidence of anemia at the 24 weeks of

pregnancy (Tables 5.3.6 a-f)
e Physical activity and smoking

We followed the Pregnancy physical activity questionnaire (PPAQ) calculation guidelines
described by Chasan-Taber et al(Chasan-Taber et al., 2004), and following those calculations,
women were classified as having a sedentary, light, moderate, or vigorous PA level. An
independent samples T-test was conducted to compare the intensity of physical activity levels
between nonanemic and anemic women at 24 weeks of pregnancy. As shown in Table 5.3.6a, there
were no significant differences between nonanemic and anemic pregnant women regarding the

intensity of physical activity levels.

However, 99.5% of anemic women demonstrated that their physical activity had changed and
72.2% of them had a worse sleep pattern after pregnancy. Pregnant women who had smoked before

pregnancy have stopped smoking after they got pregnant. (Table 5.3.6b)

Table 5.3.6a: The intensity of physical activity levels between nonanemic and anemic women

Group Statistics
anemia at 24 weeks Std. Std. Error P value
of pregnancy N Mean | Deviation Mean
Total activity |No Anemia 274 25.43 9.29 .56 .686
Anemia 126 25.02 10.00 .89
sedentary. No Anemia 274 2.78 2.00 12 .590
activity Anemia 126 2.9 2.27 .20
light. activity |No Anemia 274 16.28 5.59 33 497
Anemia 126 15.87 5.66 .50
moderate. No Anemia 274 6.37 5.03 .30 814
activity Anemia 126 6.24 5.37 40

Table 5.3.6b: Association between anemia at 24 weeks and physical activity and smoking (at 24 weeks

of pregnancy)

Total N% Anemia 24 weeks (cat) P value

No Anemia Anemia
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Count N % Count N %

Stop smoking | Yes 23.3% 61 22.3% 32 25.4% 491
during doesn't smoke 768% | 213 | 77.7% | 94 | 74.6%
pregnancy
Change in Yes 89.0% 242 88.3% 114 90.5% 522
physical No
activity during 11.0% 32 11.7% 12 9.5%

regnancy

Change in Yes 29.3% 82 29.9% 35 27.8% 661
sleep pattern |No

during 70.8% 192 70.1% 91 72.2%
pregnancy

e Nutrition and Eating habits

As shown in Table 5.3.6¢c. There was a significant difference between anemic and nonanemic
women concerning the number of meals per day (p<0.1). 37.8% of participating women had a
meal frequency of less than three meals per day with an incidence of IDA 50.8%. Among anemic
women,19.8% had a history of loss of appetite, and 14.3% had a history of vomiting. Moreover,
there were significant differences between anemic and nonanemic women regarding changing
eating habits and eating healthy, varied food (p<0.1). 53.2% of anemic women had mentioned that
they had no change in eating habits while 57.1% didn’t take a healthy and varied diet. There was
a significant difference between anemic and nonanemic women concerning had a history of tea or
coffee consumption after meals (p<0.1). 51.8% of participating women had a history of tea or
coftfee consumption after meals with an incidence of IDA 45.2%. However, 91.8% had no outside

snack intake with an incidence of IDA 90.5%.

Table 5.3.6¢c: Association between anemia at 24 weeks and Women’s nutrition (at 24 weeks of

pregnancy)
Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count | N%
meal frequency |<3 meals/day 37.8% 87 31.8% 64 50.8% .000°
day >= 3 meals/day 62.3% 187 68.2% 62 49.2%
Yes 17.8% 46 16.8% 25 19.8% 458
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History of loss |No
f appetite 82.3% 228 83.2% 101 80.2%
0
History of Yes 16.8% 49 17.9% 18 14.3% 371
vomiting No 83.3% 225 82.1% 108 85.7%
tea /coffee Yes 51.8% 150 54.7% 57 45.2% 077*
consumption No
during/after 48.3% 124 45.3% 69 54.8%
meal
History of a Yes 64.3% 203 74.1% 54 42.9% .000°
healthy diet No 35.8% 71 25.9% 72 57.1%
History of Yes 64.0% 197 71.9% 59 46.8% .000°
changes in No
) . 36.0% 77 28.1% 67 53.2%
eating habits
outside snack | Yes 8.3% 21 71.7% 12 9.5% .530
No 91.8% 253 92.3% 114 90.5%

e Folic acid, multivitamin, and calcium supplement intake

Regarding vitamin and mineral supplement intake. As shown in Table 5.3.6d, among anemic
women, 84.1% had taken folic acid supplementations,19% before pregnancy, 27.8% in the 2"
month, and 15.9 in the 3™ month.49.2% of women had high compliance by taking folic acid daily,
and 81.7% of them stopped taking it after the first trimester. Concerning the Calcium
supplementation. Among the anemic women, only 24.6% had taken calcium,15.1% in the 4%
month 15.1% of women had high compliance by taking calcium daily. Regarding multivitamin
intake. Among anemic women, 50.8% had taken multivitamins,27.8% in the 4" month.33.3 % of
women had high compliance by taking multivitamins daily with 47.6% of women taking one tablet

per day.

Table 5.3.6d: Association between anemia at 24 weeks and Women’s Folic acid, multivitamin, and

calcium supplement intake (at 24 weeks of pregnancy)

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Folic acid Yes 86.3% 239 87.2% 106 84.1% 403
intake No 13.8% 35 12.8% 20 15.9%
before pregnancy | 22.0% 64 23.4% 24 19.0% 289
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Folic acid 1st month 16.8% 40 14.6% 27 21.4%
intake /month |2nd month 28.0% 77 28.1% 35 27.8%
3rd month 19.5% 58 21.2% 20 15.9%
No foli id
: i’ ko feact 13.8% 35 | 12.8% 20 |15.9%
intake
Folic acid Yes 55.3% 159 58.0% 62 49.2% 255
compliance No 31.0% 80 29.2% 44 34.9%
No foli id
: i’ko feact 13.8% 36 | 13.1% 20 | 15.9%
intake
Stop folic acid | Yes 81.8% 224 81.8% 103 81.7% 295
intake No 4.5% 15 5.5% 3 2.4%
No folic acid o
ke 13.8% 35 12.8% 20 15.9%
in
Calcium Yes 28.8% 84 30.7% 31 24.6% 214
1 t N
?“tp l:{eme“ ° 713% | 190 | 69.3% 95 | 75.4%
intake
Calcium 4th month 14.0% 37 13.5% 19 15.1% 224
supplement 5th month 11.0% 36 13.1% 8 6.3%
intake// month | 6th month 3.8% 11 4.0% 4 3.2%
No calcium
- take 71.3% 190 69.3% 95 75.4%
in
Calcium Yes 18.3% 54 19.7% 19 15.1% 444
supplement No 10.5% 30 10.9% 12 9.5%
compliance No calcium
ok 71.3% 190 69.3% 95 75.4%
intake
'Vitamin intake | Yes 55.0% 156 56.9% 64 50.8% 251
No 45.0% 118 43.1% 62 49.2%
'Vitamin intake |3rd month 2.3% 5 1.8% 4 3.2% 439
month 4th month 28.0% 77 28.1% 35 27.8%
5th month 20.5% 60 21.9% 22 17.5%
6th month 4.3% 14 5.1% 3 2.4%
No vitamin
ok 45.0% 118 43.1% 62 49.2%
intake
Vitamin intake |Yes 37.3% 107 39.1% 42 33.3% 475
compliance No 17.8% 49 17.9% 22 17.5%
No vitamin
- tak 45.0% 118 43.1% 62 49.2%
intake
'Vitamin intake |One tablet 50.5% 142 51.8% 60 47.6% 418
quantity Two tablets 4.5% 14 5.1% 4 3.2%
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No vitamin
45.0% 118 43.1% 62 49.2%

intake

e Iron supplement intake

Concerning iron supplement intake. Among anemic women,63.5% of women had taken iron
supplements,26.2% in the 4th month and 19.0% in the 5th month, with 52.4% of them taking one
tablet per day. 57.9% of women didn’t take iron with any citrus juice, 63.5% didn’t take it with
milk or any dairy products, and of those who took calcium supplements,23% of women didn't take

it with calcium.

There were significant differences between anemic and nonanemic women regarding iron
supplement compliance (p<0.1). 44.5 % of women take iron with low compliance with an
incidence of IDA 51.6%. and 35.5% of women didn’t take iron supplements with an incidence of
IDA 36.5%. Also, there were significant differences between anemic and nonanemic women
concerning low iron supplement compliance reasons either due to forgetness or its side
effects(p<0.1).45.5 % of women forgot to take iron with an incidence of IDA 54.8%, and 18.3 %
of women had low compliance due to constipation with an incidence of IDA 19.8%. However,
only 14.3 of women had high compliance to iron because they believe it is important for both

maternal and fetus health with an incidence of IDA of 9.5%.

Table 5.3.6e: Association between anemia at 24 weeks and Women’s iron intake (at 24 weeks of

pregnancy)
Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count | N %
Iron intake Yes 64.5% 178 65.0% 80 63.5% 175
No 35.5% 96 35.0% 46 36.5%
Iron intake /month |2nd month 6.0% 16 5.8% 8 6.3% .885
3rd month 11.5% 34 12.4% 12 9.5%
4th month 23.8% 62 22.6% 33 26.2%
5th month 21.3% 61 22.3% 24 19.0%
6th month 2.0% 5 1.8% 3 2.4%
No iron intake 35.5% 96 35.0% 46 36.5%
Yes 19.8% 64 23.4% 15 11.9% .012°
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Iron intake No 44.5% 114 41.6% 65 51.6%
compliance No iron intake 35.5% 96 35.0% 46 36.5%
Iron intake One tablet 52.8% 145 52.9% 66 52.4% 941
quantity Two tablets 11.8% 33 12.0% 14 11.1%
No iron intake 35.5% 96 35.0% 46 36.5%
Iron intake with Yes 6.3% 18 6.6% 7 5.6% 906
juice No 58.3% 160 58.4% 73 57.9%
No iron intake 35.5% 96 35.0% 46 36.5%
Iron intake with  No 64.5% 178 65.0% 80 63.5% 75
milk/milk product N iron intake 355% | 96 35.0% | 46 36.5%
Iron intake with No 107 78 28.5% 29 23.0% .503
calcium I don't take
e 37.8% 100 36.5% 51 40.5%
calcium
INo iron intake 35.5% 96 35.0% 46 36.5%
Iron high important to both 023"
compliance reasons | maternal and 14.3% 45 16.4% 12 9.5%
fetus health
due to anemia 5.5% 19 6.9% 3 2.4%
No iron intake
) 80.3% 210 76.6% 111 88.1%
low compliance
Iron low forget taking iron | 45.5% 113 41.2% 69 54.8% .031*
compliance reasons | constipation 18.3% 48 17.5% 25 19.8%
nausea 6.0% 17 6.2% 7 5.6%
stomach pain/
hearth 10.5% 32 11.7% 10 7.9%
eartburn
No iron intake+
OMONIARET 1 98% | 64 | 234% | 15 | 11.9%
high compliance

e Women’s dietary diversity

Regarding women's dietary diversity, as shown in Table 5.3.6f, there were significant differences
between anemic and nonanemic women regarding meat, poultry, and fish intake (p<0.01). 38.3%
of women had no meat, poultry, or fish intake with an incidence of IDA 55.6%. Also, there were
significant differences between anemic and nonanemic women regarding grains, white root, nuts,
milk, and milk product intake (p<0.01). 86.5% of women had grains and white roots food intake
with an incidence of IDA 81.7%, 64.5% had no nuts and seeds intake with an incidence of IDA
70.6%, 63.5% had a milk and milk products intake with an incidence of IDA 57.1%. Moreover,
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there were significant differences between anemic and nonanemic women concerning Minimum
Dietary Diversity for Women(p<0.1). 46.3% of women had an MDD-W score < 5 with an
incidence of IDA 57.1%.

As shown in Table 5.3.6f, 79.8% had no pulse intake with an incidence of IDA 84.1%.75.8 had no
eggs intake with an incidence of IDA 77.0%,78.5% had no dark green leafy vegetables intake with
an incidence of IDA 82.5%, 75.8% had no intake of vitamin A rich fruits and vegetables with an
incidence of IDA77.8%,71.5% had an intake of another vegetable intake with an incidence of IDA
73.0%, 51.3% had no intake of other fruits with an incidence of IDA 54.0%. 54.8% had fried and
salty food intake with an incidence of IDA 58.7%, 52.0% had sweets food intake with an incidence
of IDA 52.4% and 65.8% had sweet beverages intake with an incidence of IDA 62.7%.

Table 5.3.6f: Association between anemia at 24 weeks and Women’s dietary diversity (at 24 weeks)

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Food Groupl Yes 86.5% 243 88.7% 103 81.7% .059

rains, white N
(8 N © 13.5% 31 11.3% 23 18.3%
roots) intake

Food Group2 Yes 20.3% 61 22.3% 20 15.9% .140
(Bean peas) intake | No 79.8% 213 77.7% 106 84.1%
Food Group3 Yes 35.5% 105 38.3% 37 29.4% .082
(nuts) intake No 64.5% 169 61.7% 89 70.6%
Food Group 4 Yes 63.5% 182 66.4% 72 57.1% 073

milk, yogurt N
(milk, yogurt) 0 365% | 92 | 33.6% | 54 | 42.9%

intake

Food Group 5 Yes 61.8% 191 69.7% 56 44.4% .000"
(meat, fish) intake | No 38.3% 83 30.3% 70 55.6%

Food Group 6 Yes 24.3% 68 24.8% 29 23.0% .696
(egg) intake No 75.8% 206 75.2% 97 77.0%

Food Group 7 Yes 21.5% 64 23.4% 22 17.5% 182

(dark green leafy | No
. 78.5% 210 76.6% 104 82.5%
vegetables) intake

Food Group 8 Yes 24.3% 69 25.2% 28 22.2% 521
(vitamin A-rich No

fruits and veg) 75.8% 205 74.8% 98 77.8%

intake
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Food Group Yes 71.5% 194 70.8% 92 73.0% .649
9(other vegetables) | No
ntake 28.5% 80 29.2% 34 27.0%
Food Group 10 Yes 48.8% 137 50.0% 58 46.0% 461
(fruits) intake No 51.3% 137 50.0% 68 54.0%
Minimum dietary | MDD-W score .003"
] . 53.8% 161 58.8% 54 42.9%
diversity for >=5
women (MDD-W) | MDD-W score
<5 46.3% 113 41.2% 722 57.1%
Food Group 11 Yes 54.8% 145 52.9% 74 58.7% 278
(fried and salty No
. 45.3% 129 47.1% 52 41.3%
foods) intake
Food Group 12 Yes 52.0% 142 51.8% 66 52.4% 918
(sweet foods) No
intake 48.0% 132 48.2% 60 47.6%
i
Food Group 13 Yes 65.8% 184 67.2% 79 62.7% 383
(sweet beverage) No
intake 34.3% 90 32.8% 47 37.3%
i

5.3.7 Association between anemia at 24 weeks and health education variables

According to Table 5.3.7a-f, Receiving information about iron and multivitamin supplements,
doctor’s confirmation of daily iron and multivitamin intake, health staff counseling about iron side
effects, encouragement of iron-rich foods such as red meat and green leafy vegetables, taking iron
with juice, taking iron supplements at bedtime, avoidance of taking iron supplements with antiacid
tablets or with milk, dairy products or calcium supplements, and avoidance of the drinks that
affects iron absorption such as tea and coffee, and women perceive that iron intake for a long time

is boring were determined the incidence of anemia at 24 weeks of pregnancy (p-value <0.10).

The health education and counseling variables are shown in Tabl5.3.7a. Among anemic women,
only 27.0% and 23.0% were informed that they were anemic either by the doctor or the nurse
respectively, with 19.0% informed in their 1% trimester. However, 87.3 % of them got a medical
prescription for folic acid intake, while 71.4% of them obtained folic acid supplementation from

UNRWA health centers.78.6 % of them got a prescription for iron intake, with 69.8% of them
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obtaining it from UNRWA health centers. 50% of them got a prescription medical prescription for

multivitamin intake from outside.

Table 5.3.7a: Association between anemia at 24 weeks and health education variables

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Informed had an | Yes 27.0% 74 27.0% 34 27.0% .996
anemia by doctor |No 73.0% 200 73.0% 92 73.0%
Informed had Yes 22.5% 61 22.3% 29 23.0% .867
anemia by nurse | No 77.5% 213 77.7% 97 77.0%
Anemia time not known to .630
h . 72.8% 200 73.0% 91 72.2%
ave anemia
anemia in 1%
i ) 20.3% 57 20.8% 24 19.0%
rimester
anemia in 2"
trimester 7.0% 17 6.2% 11 8.7%
Got a medical Yes 87.5% 240 87.6% 110 87.3% .935
rescription for N
?ol'c acl')d © 12.5% 34 12.4% 16 12.7%
ic aci
Got a medical Yes 79.8% 220 80.3% 99 78.6% .691
prescription for No
) 20.3% 54 19.7% 27 21.4%
iron
Got a medical Yes 54.5% 155 56.6% 63 50.0% 220
prescription for No
itami 45.5% 119 43.4% 63 50.0%
vitamin
Iron place from the clinic| 72.0% 200 73.0% 88 69.8% .789
outside the
linic 7.8% 20 7.3% 11 8.7%
C
I don’t take it 20.3% 54 19.7% 27 21.4%
Folic acid place from the clinic| 73.0% 202 73.7% 90 71.4% 817
outside the
linic 15.0% 39 14.2% 21 16.7%
C
I don’t take it 12.0% 33 12.0% 15 11.9%
Vitamin place outside the .196
linic 54.8% 156 56.9% 63 50.0%
C
I don’t take it 45.3% 118 43.1% 63 50.0%
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e Iron and multivitamin supplements counseling

As shown in Table 5.3.7b, there was a significant difference between anemic and nonanemic
women concerning iron supplement information(p<0.1). 31.3% of women didn’t receive
information regarding the consumption of iron supplements with an incidence of IDA 57.9%, and
only 20.6% of anemic women obtained this counseling from the nurses(midwives). Also, there
was a significant difference between anemic and nonanemic women regarding the doctor’s
confirmation of daily iron supplement intake at every antenatal visit(p<0.1). The study showed
that 48.8% of women didn’t receive this confirmation every visit with an incidence of IDA 57.1%.
While 61.1 % of anemic women obtained a nurse’s confirmation of daily iron supplement intake

at every antenatal visit.

Furthermore, concerning multivitamins supplements counseling. There was a significant
difference between anemic and nonanemic women regarding multivitamin supplement
information. Among anemic women, 46.0% of women didn’t receive information regarding the
consumption of multivitamin supplements with an incidence of IDA 54.8%, and only 22.2 % of
anemic women obtained this counseling from the OBS/GYNE specialists. However, there was a
significant difference between anemic and nonanemic women regarding the doctor’s confirmation
of daily multivitamin supplement intake at every antenatal visit(p<0.1). The study showed that
57.8% of women didn’t receive this confirmation every visit with an incidence of IDA 66.7%.
While 58.7% of anemic women didn’t obtain a nurse’s confirmation of daily multivitamin

supplement intake at every antenatal visit. (Table 5.3.7b)

Table 5.3.7b: Association between anemia at 24 weeks and iron and vitamin information variables

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count | N % Count | N %

Receive information | Yes 68.8% 222 81.0% 53 42.1% .000"
about iron No

31.3% 52 19.0% 73 57.9%
supplement
From whom? Doctor 35.3% 118 43.1% 23 18.3% .000"
information about | Nurse/midwife 29.8% 93 33.9% 26 20.6%
an iron supplement | Pharmacist 3.8% 11 4.0% 4 3.2%

Didn’t receive
) . 31.3% 52 19.0% 73 57.9%
the information
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Receive information | Yes 54.0% 159 58.0% 57 45.2% 017*

about vitamin No
46.0% 115 42.0% 69 54.8%

supplement
From whom? Doctor 22.0% 65 23.7% 23 18.3% 125
Information about | Nurse/midwife 5.3% 15 5.5% 6 4.8%
vitamin supplement |OBS/GYNE
o 26.8% 79 28.8% 28 22.2%
specialist
Didn’t receive
. . 46.0% 115 42.0% 69 54.8%
the information
Doctor’s Yes 51.3% 151 55.1% 54 42.9% 023"
confirmation of No

. . 48.8% 123 44.9% 72 57.1%
daily iron intake

Doctor’s Yes 42.3% 127 46.4% 42 33.3% 014"
confirmation of No

daily multivitamin 57.8% 147 53.6% 84 66.7%

intake

nurse’s confirmation | Yes 64.0% 179 65.3% 77 61.1% 414
of daily iron intake |No 36.0% 95 34.7% 49 38.9%

nurse’s confirmation | Yes 41.0% 112 40.9% 52 41.3% 941
of daily No

59.0% 162 59.1% 74 58.7%

multivitamin intake

e Doctor’s health education and counseling about iron supplements

Regarding health education and counseling about iron supplements intake and side effects
provided by the doctors. As demonstrated in Table 5.3.7c, there was a significant difference
between anemic and nonanemic women concerning possible iron supplement side effects
counseling provided by doctors like nausea, vomiting, or constipation(p<0.1). 65.5% of women
didn’t receive any counseling about its side effects with an incidence of IDA 73.0%. Also, there
was a significant difference between anemic and nonanemic women regarding doctor’s
encouragement of iron-rich foods such as red meat and green leafy vegetables(p<0.1). 65.5% of

women didn’t receive any counseling about iron-rich food diets with an incidence of IDA 73.0%.
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Moreover, there was a significant difference between anemic and nonanemic women regarding
doctor’s counseling about the avoidance of taking iron supplements with antiacids or with milk,
dairy products, or calcium supplements, and the avoidance of drinks that affect iron absorption
such as tea and coffee during/ after meals. Among anemic women, 91.3% didn’t receive counseling
about the avoidance of taking iron supplements with antiacid tablets and 73.8% didn’t receive
counseling concerning the avoidance of drinking tea or coffee during /after meals. 61.1% didn’t
receive counseling about the avoidance of taking iron supplements with milk, dairy products, or
calcium supplements.

Nevertheless, there were no differences between anemic and nonanemic women concerning the
other variables of iron supplement counseling provided by doctors. Among anemic women, 73.0%
didn’t receive counseling concerning taking iron at bedtime, and 73.8% didn’t receive counseling

about taking iron supplements with any citrus juice. (Tabel 5.3.7¢)

Table 5.3.7c: Association between anemia at 24 weeks and doctor’s iron supplement counseling

variables
Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
Doctor’s Yes 34.5% 104 38.0% 34 27.0% 032"

information about No
65.5% 170 62.0% 92 73.0%

iron side effect
Doctor’s Yes 31.0% 90 32.8% 34 27.0% 239

information to take |No

. . 69.0% 184 67.2% 92 73.0%
iron at bedtime

Doctor’s Yes 30.5% 89 32.5% 33 26.2% 204

information to take |No

) . 69.5% 185 67.5% 93 73.8%
iron with juice

Yes 45.8% 134 48.9% 49 38.9% 062
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Doctor’s No

information to avoid
54.3% 140 51.1% 77 61.1%

taking iron with

milk/calcium

Doctor’s Yes 13.5% 43 15.7% 11 8.7% 058
information to avoid | No

taking iron with 86.5% 231 84.3% 115 91.3%

antiacid

Doctor’s Yes 32.8% 98 35.8% 33 26.2% .058
information to avoid | No

drinking coffee/tea 67.3% 176 64.2% 93 73.8%

with meals

Doctor’s Yes 35.0% 106 38.7% 34 27.0% .023"

information about No
iron-rich foods such
as red meat and 65.0% 168 61.3% 92 73.0%

green leafy

vegetables

e Nurse’s health education and counseling about iron supplements

As shown in Table 5.3.7d, health education and counseling about iron supplement intake and side
effects are provided by the midwives. There was a significant difference between anemic and
nonanemic women concerning taking iron supplements at bedtime, encouragement of iron-rich
food, and taking iron tablets with any citrus juice,(p<0.1). 64.3% of women didn’t receive
counseling about taking iron at bedtime with an incidence of IDA 74.6%. Also, 64.0% of women
didn’t receive counseling about taking iron with citrus juice with an incidence of IDA 70.6%.
57.0%% of women didn’t receive any counseling about iron-rich food diets with an incidence of
IDA 68.3%.

However, there were no differences between anemic and nonanemic women concerning the other
variables of iron supplement counseling provided by midwives. Among anemic women,73.8% of

women didn’t receive any counseling about iron supplements’ side effects.60.3% didn’t receive
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counseling about the avoidance of taking iron supplements with milk, dairy products, or calcium

supplements,87.3% didn’t receive counseling about the avoidance of taking iron supplements with

antiacid tablets and 55.6% didn’t receive counseling concerning the avoidance of the drinks that

affects iron absorption such as tea and coffee. (Table 5.3.7d)

Table 5.3.7d: Association between anemia at 24 weeks and nurse’s iron supplement counseling

variables
Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Nurse’s information Yes 30.3% 88 32.1% 33 26.2% 231
about iron side effect No 69.8% 186 67.9% 93 73.8%
Nurse’s information to | Yes 35.8% 111 40.5% 32 25.4% .003"
take iron at bedtime No 64.3% 163 59.5% 94 74.6%
Nurse’s information to | Yes 36.0% 107 39.1% 37 29.4% 061
take iron with juice No 64.0% 167 60.9% 89 70.6%
Nurse’s information to | Yes 42.8% 121 44.2% 50 39.7% 400
avoid taking iron with |No
milk/calcium 57.3% 153 55.8% 76 60.3%
Nurse’s information to | Yes 15.8% 47 17.2% 16 12.7% 256
avoid taking iron with |No
tiacid 84.3% 227 82.8% 110 87.3%
antiaci
Nurse’s information to | Yes 43.0% 116 42.3% 56 44.4% .692
avoid drinking No
57.0% 158 57.7% 70 55.6%
coffee/tea with meals
Nurse’s information Yes 43.0% 132 48.2% 40 31.7% 002"
about iron-rich foods No
h
such as red meat and 57.0% | 142 | 51.8% 8 | 68.3%

green leafy vegetables
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¢ Iron supplement’s side effects

As shown in Table 5.3.7e, among anemic women who take iron supplements, 11.9% suffered from
stomach pain,12.7% had nausea, and 27.0 suffered from constipation.15.9% of them have stopped
iron supplements intake, 7.1% due to pain,5.6% due to nausea, and 10.3% due to constipation.

Table 5.3.7e: Association between anemia at 24 weeks and iron supplement’s side effects

Total Anemia 24 weeks (cat) P value
N% No Anemia Anemia
Count N % Count N %
Iron causes stomach | Yes 16.5% 51 18.6% 15 11.9% .239
pain No 63.8% 171 62.4% 84 66.7%
I don’t take it 19.8% 52 19.0% 27 21.4%
Iron causes nausea |Yes 10.8% 27 9.9% 16 12.7% .533
No 69.5% 195 71.2% 83 65.9%
I don’t take it 19.8% 52 19.0% 27 21.4%
Iron causes Yes 24.5% 64 23.4% 34 27.0% 523
constipation No 55.8% 158 57.7% 65 51.6%
I don’t take it 19.8% 52 19.0% 27 21.4%
Stop iron intake Yes 16.5% 46 16.8% 20 15.9% .844
No 63.8% 176 64.2% 79 62.7%
I don’t take it 19.8% 52 19.0% 27 21.4%
Stop iron intake due | Yes 8.0% 23 8.4% 9 7.1% 910
to pain No 8.5% 23 8.4% 11 8.7%
Don’t take iron
and don’t stop 83.5% 228 83.2% 106 84.1%
iron
Stop iron intake due | Yes 4.8% 12 4.4% 7 5.6% 748
to nausea No 11.8% 34 12.4% 13 10.3%
Don’t take iron
and don’t stop 83.5% 228 83.2% 106 84.1%
iron
Stop iron intake due | Yes 9.8% 26 9.5% 13 10.3% 795
to constipation No 6.8% 20 7.3% 7 5.6%
Don’t take iron
and don’t stop 83.5% 228 83.2% 106 84.1%
iron
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e Women’s perceptions of multivitamins and iron supplements

Lastly, as shown in Table 5.3.7f, in regards to women’s perceptions of multivitamins and iron
supplements, 96.8% of women didn’t attend any health education lectures about iron supplements
in UNRWA health centers 79.8% of women believe that iron supplements are important for their
health with the incidence of IDA81.0%. 85.0% of women believe that multivitamin supplements
are important for their health with an incidence of IDA 84.9%.80.8% of women believe that taking
iron supplements regularly improves their hemoglobin level with an incidence of IDA81.0%.
81.8% of women believe that taking iron supplements regularly is important for both maternal and
infant health with an incidence of IDA82.5%. 86.3% of women believe that taking multivitamin
supplements regularly is important for both maternal and infant health with an incidence of
IDA85.7%. Moreover, the study showed that women had a significantly negative perception of
iron supplementation since 66.3% of women described their iron intake for long periods as boring
with an incidence of IDA 83.3% (p<0.1). ( Table 5.3.7f)

Table 5.3.7f: Association between anemia at 24 weeks and women’s perceptions of multivitamins and

iron supplements

Total N% Anemia 24 weeks (cat) P value
No Anemia Anemia
Count N % Count N %
Attend a lecture about | Yes 3.3% 8 2.9% 5 4.0% .583°
iron in the clinic No 96.8% 266 97.1% 121 96.0%
Iron supplements are | Yes 79.8% 217 79.2% 102 81.0% .685
important No 20.3% 57 20.8% 24 19.0%
Multivitamin Yes 85.0% 233 85.0% 107 84.9% 976
supplements are No
I 15.0% 41 15.0% 19 15.1%
important
Taking iron Yes 80.8% 221 80.7% 102 81.0% 944
supplements regularly |No
improves hemoglobin 19.3% 53 19.3% 24 19.0%
level
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Taking iron Yes 81.8% 223 81.4% 104 82.5% 782

supplements regularly | No

is important for both
. 18.3% 51 18.6% 22 17.5%
maternal and infant
health

Taking multivitamin | Yes 86.3% 237 86.5% 108 85.7% .833

supplements regularly | No

is important for both
. 13.8% 37 13.5% 18 14.3%
maternal and infant

health
Iron intake for long Yes 66.3% 160 58.4% 105 83.3%
periods is boring No 33.8% 114 41.6% 21 16.7% .000"

5.4 Multivariate analysis

In this section of the analysis, one model was developed, in which all risk factors revealed in Chi-
Square and T-Test results and had (p <0.1) were included. Logistic regression model results are
shown in Table 5.4.1. The table illustrates that women's age increased the risk of anemia at 24
weeks of pregnancy. Women between the ages of 25-34 had a significant double risk of anemia
compared to pregnancies at younger ages, and women who become pregnant later in life had a

nine times higher risk of anemia at 24 weeks of pregnancy.

Concerning having a history of anemia in past pregnancies. According to the table, women who
had previously had anemia during pregnancy were significantly six times at higher risk of anemia
at 24 weeks of pregnancy compared to women who had never experienced anemia before. While
primigravida women had a four times higher risk of anemia at 24 weeks of pregnancy. Moreover,
having anemia at registration increased the risk of anemia at 24 weeks of pregnancy. At the time
of registration, women who were anemic were fifteen times at higher risk of anemia than women
who were not. Additionally, women who perceive that iron intake for a long time is boring were

significantly four times higher risk of anemia at 24 weeks than women who didn’t.

As demonstrated in Table 5.4.1, obtaining iron information counseling, eating a healthy diet, and
increasing meat and fish intake were significantly associated with a lower risk of anemia at 24

weeks of pregnancy.
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Table 5.4.1: Multivariate model for anemia at 24 weeks of pregnancy

95% C.1.for EXP(B)
Variable Category Sig. Exp(B) Lower Upper
Age 15-24 years .002 Ref. - --
25-34 years .070 1.989 .946 4.181
35-49 years .000 7.107 2.439 20.713
History of past No .000 Ref. -- --
pregnancies anemia Yes .000 6.681 2.922 15.279
Never been
.002 4.490 1.699 11.865
pregnant
Anemia at registration |No Anemia Ref. -- --
Anemia .000 14.900 6.700 33.132
Receive information No Ref. -- --
about iron supplement | Yes .000 .084 .040 175
Iron intake for long No Ref. -- --
periods is boring Yes .000 4.072 1.924 8.618
History of a healthy diet | No Ref. -- --
at 24 weeks of Yes
.000 229 120 439
pregnancy
Group 5 (meat, fish) No Ref. -- --
intake at 24 weeks of Yes
.000 194 .097 .389
pregnancy

The conditional forward logistic regression model includes Clinic Region, Age, Women's education level, Residency, House type,
Family size (members), Husband's education level, Income, Past work, Current work, Parental consanguinity, History of past
pregnancy anemia, History of anemia in the last pregnancy, anemia at registration, History of iron intake for (six months), intake
of vitamin A-rich fruit and vegetables at registration, sweet food intake at registration, meal frequency /day at 24 weeks, history of
a healthy diet at 24 weeks, history of changes in eating habits at 24 weeks, tea /coffee consumption during/after meals at 24 weeks,
iron intake compliance at 24 weeks, minimum dietary diversity for women (MDD-W) at 24 weeks, grains and white root intake at
24 weeks, nut intake at 24 weeks, milk and yogurt intake at 24 weeks, meat and fish intake at 24 weeks, Receive information about
iron supplement, From whom? information about an iron supplement, Receive information about vitamin supplements, From
whom? Information about vitamin supplements, Doctor’s confirmation of daily iron intake, Doctor’s confirmation of daily
multivitamin intake, Doctor’s information about iron side effects, Doctor’s information to avoid taking iron with milk/calcium,
Doctor’s information to avoid taking iron with antiacid, Doctor’s information to avoid drinking coffee/tea with meals, Doctor’s
information about iron-rich foods such as red meat and green leafy vegetables, Nurse’s information to take iron at bedtime, Nurse’s
information to take iron with juice, Nurse’s information about iron-rich foods such as red meat and green leafy vegetables, Iron
intake for long periods is boring.
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Chapter Six: Discussion, Limitations, Conclusion, and Recommendations

6.1 Introduction

Our study was a follow-up study conducted at UNRWA's health care centers in the Jerusalem area
out of the separation wall. 400 pregnant women who registered for antenatal care clinics from May
to July year 2022 participated in this study. This study aims to identify the determinants of maternal
anemia and to determine the compliance and effectiveness of the micronutrient intervention

program implemented at the UNRWA among pregnant women.

In the coming sections, the study results will be discussed and compared to the present literature
and study conceptual model in detail. Part I will be the discussion and in Part II we will present

the conclusions and recommendations
Part I: Results discussion

6.2 Anemia prevalence among pregnant women

As reported by the Ministry of Health, the prevalence of anemia (hemoglobin < 11g/dl) among
normal and high-risk pregnant women in the West Bank was 27.6 % and 30.3 % respectively
(Ministry of Health, 2023). Also, the prevalence of anemia among pregnant women in the 1%
trimester was 20%, while in the 2™ trimester of pregnancy, this percentage increased to 32% (Hb
<10.5 g/dl). These results are similar to other studies done previously in Palestine (Srour et al.,
2018).(Damiri et al., 2024) and studies in Arab countries like Saudi Arabia (Alreshidi & Haridi,
2021) Jordan (Al-Mehaisen et al., 2011), and Yemen (Alflah et al., 2017). A previous study was
conducted among pregnant women attending the UNRWA clinics in Palestine. The overall
prevalence of anemia was 38.6%. There was a threefold risk of developing anemia in the 2" and
3™ trimesters of gestation as opposed to the first (2™ versus 1% : OR =32, 95 % CI 2-2, 4-6; 3™
v.I?): OR = 3-3, 95 % CI 2-2, 4-8)(Khader et al., 2009) . However, the physiological needs for
iron rise significantly during pregnancy to support fetoplacental development and maternal
adaptation to pregnancy, which puts pregnant women at higher risk of developing iron deficiency

and IDA.

67



6.3 Mother’s Socioeconomic Status and Anemia during Pregnancy

Our study results indicate that there is no significant association between anemia during pregnancy
and the following socioeconomic factors: health clinic regions, place of residency, house type,
women's educational level, husband's educational level, family size, family income, past and
current work status, and paternal consanguinity. This result is in concordance with other studies in
Palestine (Abu-Hasira, 2007) (AL-TELL et al., 2010) (Samha, 2012a). (Srour et al., 2018). The
only factor that showed a significant difference between anemic and non-anemic was women’s age
(p<0.05). Women between the ages of 25-34 had a significantly 2-fold increased risk of anemia
than pregnancies at younger ages, and women who become pregnant later in life had an increased
risk by 9-fold. Similar to a previous study in Palestine which showed that anemia prevalence was
found to increase with women’s age (Khader et al., 2009a). This can be justified as women age,
the number of pregnancies, delivery, and subsequent lactation increases, all of which increase the
demand for iron. This increased demand for iron is covered mostly by maternal iron stores, which

puts pregnant women at higher risk of anemia.

Several studies showed that lower socioeconomic status, low educational level of the mother, and
large family size were the determinants factors of anemia during pregnancy. A study in Yemen
showed that low socioeconomic status was a determinant factor of anemia(Al-Aini et al., 2020).
Another study in Yemen showed that increased maternal age, low income, low educational level,
and inadequate nutrition intake were significantly related to anemia in pregnancy (Alflah et al.,
2017). Also, a study in Saudi Arabia showed that having a larger family size with low income was
a determinant of anemia. (Alreshidi & Haridi, 2021). In Eygpt, it has been shown that the prevalence

of anemia increases with women’s age. (Rezk et al., 2015).

Additionally, a study in Tanzania showed that the place of residence and low educational level
were the main risk factors for anemia during pregnancy (Stephen et al., 2018). An Ethiopian study
showed that low family income and large family size were associated with anemia during
pregnancy (Melku et al., 2014). Also, an Indian study showed that poor literacy levels, rural
background, and lower socioeconomic status affect the degree of anemia during pregnancy (Hooja
et al., 2020). In addition, in Bengal, the low socioeconomic status was significantly related to
anemia during pregnancy (Sinha et al., 2021). Moreover, a study in Ethiopia showed the

determinant factors that were associated with increased risk of anemia during pregnancy which
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include: maternal age, belonging to the poorest wealth index, number of household members being
four to six, number of under-five children being two (Woldegebriel et al., 2020). However, this
association between anemia in pregnancy and low family income and large family size may be
related to a lack of food security and dietary variety. Also, the association between anemia in
pregnancy and the level of women's education can be justified as educated pregnant women have

healthier eating habits and eat nutritious food, hence do not develop nutritional anemia.

6.4 Mother’s reproductive health and anemia during pregnancy

The majority of the reproductive health characteristics in our research aligned with the general
reproductive characteristics of Palestinian society, such as young marital age, multiparity, and high
breastfeeding practice. In the West Bank, the median age of a first marriage was 21.0 years,
according to PSBC 2022, consequently, they were young at 1st pregnancy,lst delivery ¢and
breastfeeding. Our study results show no significant association between anemia during pregnancy
and the woman’s reproductive factors. Which is similar to another study in Palestine (Abu-Hasira,
2007). According to (Khader et al., 2009). the prevalence of anemia in pregnancy increases with
women’s parity. Unfortunately, there haven't been any published studies in Palestine that
investigated the association between anemia in pregnancy and women’s reproductive health
characteristics. So, further researches need to be conducted to study women’s reproductive factors

as determinants of anemia in pregnancy in Palestine.

Several reproductive health factors affect anemia in pregnancy, Multiparity, short pregnancy
intervals, frequency of antenatal care visits and others were shown to be risk factors for anemia in
pregnancy. In Yemen, it has been found that gestational age, gravidity, and short pregnancy
intervals raised the risk of anemia (Alflah et al., 2017)(Al-Aini et al., 2020). Additionally, in Egypt,
it has been revealed that multiparity, shorter pregnancy intervals, and lack of antenatal care visits
are the main causes of anemia in pregnancy. (Rezk et al., 2015). Another study in Saudi Arabia
revealed that multiparity, longer menstrual periods, and bleeding during pregnancy were
significantly associated with anemia in pregnancy (Alreshidi & Haridi, 2021).In Ethiopia, it has been
shown that short birth intervals and a history of blood loss during pregnancy were significantly
related to anemia during pregnancy (Abdu et al., 2021). Another Ethiopian study showed that

pregnancy trimester, the number of under-five children, previous history of abortion, breastfeeding
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practices, and the frequency of antenatal care visits were independent determinants of anemia
during pregnancy (Alemu & Umeta, 2015) (Kejela et al., 2020). A study in Ethiopia showed that the
absence of the history of abortion was identified as a protective variable of anemia during
pregnancy (Gari et al., 2020). Also study in Bengal showed that multigravida and delayed time of
1®" antenatal visit were significantly related to anemia during pregnancy (Sinha et al., 2021).
However, this can be justified as multiparous women with short pregnancy intervals have
experienced the stress of pregnancy, delivery, and subsequent lactation many times, all of which
increase the demand for iron and other micronutrients. This increased demand is covered mostly
by maternal micronutrient stores, which puts multiparous pregnant women at higher risk of anemia
because there is insufficient time to restore that storage. Concerning longer menstrual bleeding or
bleeding during pregnancy, they both can lead to decreased iron storage levels which increase the
risk of anemia. Moreover, ANC visits frequency can be related to anemia in pregnancy as ANC
visits offer health education as well as access to health care services like iron-folic acid

supplements for pregnant women.

6.5 Mother’s anemia before pregnancy and the risk for anemia during pregnancy

In this group of factors, a history of anemia, history of anemia in previous pregnancies, history of
anemia in the last pregnancy, and anemia at registration of current pregnancy were included in

our study.

Our study results indicate that there is no significant association between anemia during pregnancy
and having a history of anemia. There is a significant association between anemia during the
current pregnancy with having a history of anemia in previous pregnancies, a history of anemia in
the last pregnancy, and anemia at registration of the current pregnancy (p<0.05). It has been shown
that women who had previously had anemia during pregnancy had a significantly 6-fold increased
risk of anemia at 24 weeks of pregnancy compared to women who had never experienced anemia
before. While primigravida women had an increased risk of anemia by 4-fold. Moreover, having
anemia at registration increased the risk of anemia at 24 weeks of pregnancy. At the time of
registration, women who were anemic had a significantly 15-fold increased risk of anemia than
women who were not. Unfortunately, there haven't been any published studies in Palestine that

investigated the association between a mother’s anemia before pregnancy and the occurrence of
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anemia during pregnancy. So, further studies need to be conducted to determine this association

among pregnant women at the community level.

Several studies have shown that having a history of anemia before pregnancy is associated with
anemia in pregnancy. In Saudi Arabia, it has been shown that a prior history of anemia significantly
raised the risk of anemia during pregnancy (Alreshidi & Haridi, 2021).In Ethiopia, a study showed
that having a history of anemia was identified as a predisposing factor for anemia during pregnancy
(Gari et al., 2020). A study in Mexico showed that women started gestation with insufficient iron

storage trends to present anemia at significantly earlier gestational ages. (Casanueva et al., 2003).

Although in UNRWA there is a postnatal care, family planning, and preconception care policies.
After the delivery of a pregnant woman who was receiving antenatal care at all UNRWA clinics,
all mothers need at least one postnatal care visit and checkups in the first 6 weeks after delivery.
Where hemoglobin level needs to be done to assess anemia status for women who have had any
of the following risk factors: including anemia during pregnancy, antepartum or postpartum
hemorrhage, multiple births, and women who delivered by CS. Health information and counseling
about nutrition and dietary intake should be obtained from the family health team. Iron and folic
acid supplementation should be continued until at least three months after delivery to prevent
anemia. After that, they are enrolled in either the family planning services or the preconception
care program and follow up with them till their anemia status improves. (UNRWA, 2020b). This
can be justified as there is a gap in the implementation of these policies. So, more efforts are needed

to implement these policies in a very effective manner to reduce the risk of anemia in pregnancy.

6.6 Mother’s chronic medical condition and anemia during pregnancy:

In this group of factors, BMI, History of chronic diseases, history of past pregnancies diseases
(complications), and history of surgeries were included in our study. Our study showed that there
is no significant association between a mother’s past medical history and the occurrence of anemia

during pregnancy. Which is similar to another study in Palestine. (Abu-Hasira, 2007).

Several studies showed that maternal chronic medical diseases were associated with anemia in
pregnancy. A study in Jordan showed that underweight women (BMI) and a history of prior surgery
were significantly associated with anemia. (Al-Mehaisen et al., 2011) .In Eygpt, it has been shown

that women with a body mass index of less than 20, and having intestinal parasites were positively
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associated with anemia (Rezk et al., 2015).In Saudi Arabia, it has been shown that increased BMI
was negatively associated with anemia among pregnant women (Alreshidi & Haridi, 2021).In Iraq,
It has been shown that there is a high risk of anemia during pregnancy that is complicated by UTI
(Jabbar et al., 2006) which is similar to another study in Yemen. (Al-Aini et al., 2020). Another study
in Nigeria showed that malaria and bacteriuria were associated with anemia in pregnancy. (Dattijo
etal., 2016).

A study carried out by Gangopadhyay et al (2011) showed that anemia is often worsened by the
presence of other maternal chronic communicable and non-communicable diseases such as
malaria, HIV, tuberculosis, and diabetes (Gangopadhyay et al., 2011). However, this can be justified
as women with low BMI are more likely to be malnourished and to have micronutrient
deficiencies, which raise the risk of anemia. Similarly, women with chronic illnesses are more
likely to experience anemia because of their medical conditions which may cause bleeding or

interfere with their ability to absorb iron.

6.7 Mother’s nutrition and lifestyle and anemia during pregnancy

This group of factors, the mother’s physical activity, smoking status, sleeping pattern, mother’s
nutrition and eating habits, and iron and multivitamin intake at the time of registration and after

24 weeks of current pregnancy were all included in our study.

Our study showed that there is no significant difference between anemic and non-anemic women
regarding the mother’s physical activity, smoking status, and sleeping pattern at registration and
after 24 weeks of pregnancy. It has been shown that the vast majority of women had low physical
activity levels. Concerning smoking status, we suspected under-reporting, due to the fear of stigma
reasons. However, 89% of women demonstrated that their physical activity had changed and
70.8% of them had a worse sleep pattern after pregnancy. While the majority of pregnant women
have stopped smoking after they got pregnant, Regrettably, there haven't been any published
studies in Palestine or Arab countries that investigated the association between anemia in
pregnancy and the previous lifestyle factors. An Indian study showed that tobacco use contributes
to IDA (Mistry et al., 2018). A study in China indicated moderate physical activity was an important

factor in the prevention of anemia during pregnancy(Zhang et al., 2021).
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Regarding mother’s nutrition and eating habits, our study showed that there was no significant
difference between anemic and non-anemic women at the time of registration. It has been shown
that a majority of women had a meal frequency of less than three meals per day. While a high
percentage of women have experienced a history of loss of appetite and vomiting due to pregnancy.
It is worth mentioning that the majority of women have demonstrated that there is no change in
their eating habits and have not eaten a healthy diet. Regarding women’s dietary diversity,
according to Minimum Dietary Diversity for Women, 62.5% of women had an MDD-W score > 5
with an incidence of IDA 60.3%. Finally, the only factors that showed a significant difference
between anemic and non-anemic were lower intake of vitamin A-rich fruit and vegetables and

sweet food.

At 24 weeks of current pregnancy, our study showed that there was a significant difference between
anemic and non-anemic women regarding the mother’s nutrition and eating habits. It has been
shown that there is a significant difference between anemic and nonanemic women concerning the
number of meals per day (p<0.05). 37.8% of participating women had a meal frequency of less
than three meals per day with an incidence of IDA 50.8%. Moreover, there were significant
differences between anemic and nonanemic women regarding changing eating habits and eating
healthy, varied food (p<0.05). 53.2% of anemic women had mentioned that they had no change in
eating habits while 57.1% didn’t take a healthy and varied diet. Regarding women's dietary
diversity at 24 weeks, there were significant differences between anemic and nonanemic women
concerning Minimum Dietary Diversity for Women(p<0.05). 46.3% of women had an MDD-W
score < 5 with an incidence of IDA 57.1%. Moreover, it has been shown that eating a healthy diet
and increasing meat and fish intake was significantly associated with a lower risk of anemia at 24
weeks of pregnancy. Also, our study showed that there is no significant association between
anemia during pregnancy and eating green leafy vegetables or consumption of tea or coffee during

meal times.

Regrettably, there haven't been any published studies in Palestine that investigated the association
between anemia in pregnancy and mothers’ nutrition and eating habits. So, further studies need to
be conducted to determine this association among pregnant women at the community level. A
single study showed a significant association between the perceived risk of anemia and eating

practices.(AL-TELL et al., 2010)
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Several nutritional and lifestyle factors such as inadequate intake, low dietary diversity, frequent
daily tea consumption, and irregular intake of iron supplements were contributing factors to
anemia during pregnancy. In Egypt, it has been shown that low weekly intake of meat, vegetables,
and fruits, and frequent daily tea consumption were independent risk factors for anemia (Eweis et
al., 2021). (Rezk et al., 2015). In Yemen, having tea and coffee after meals and consuming fewer
proteins is associated with anemia.(Alflah et al., 2017).while in Saudi Arabia, infrequent intake of
meat and the habit of drinking tea just after meals were found to be significantly associated with
anemia (Alreshidi & Haridi, 2021) In Ethiopia, meal frequency of less than three times per day
during pregnancy was significantly related to anemia during pregnancy (Abdu et al., 2021)(Gebre &
Mulugeta, 2015). While in Abidjan, inadequate intake, low dietary diversity, and skipping meals
were independent determinants factors of anemia during pregnancy (Vanié et al., 2021). A similar
study in Tanzania showed dietary habits such as consumption of tea or coffee during meal times,
eating <3 meals/d and inadequate dietary diversity were determinant factors of anemia in pregnant
women(Gibore et al., 2021).In India, the consumption of green leafy vegetables contributed to IDA
(Mistry et al., 2018). However, this can be justified as a woman's need for nutrients is particularly
great throughout her pregnancy. Inadequate meal intake and lack of diversity in a pregnant
woman's diet increase the risk of deficiencies in important nutrients which can result in anemia.

Also, tea /coffee consumption during meals had an inhibition role in iron absorption

Concerning vitamin and mineral supplement intake, our study showed that there was no significant
difference between anemic and non-anemic women regarding folic acid, iron, and multivitamin
intake(p<0.05). There were significant differences between anemic and nonanemic women
regarding iron supplement compliance (p<0.05). 44.5 % of women take iron with low compliance
with an incidence of IDA 51.6%. and 35.5% of women didn’t take iron supplements with an
incidence of IDA 36.5%. Also, there were significant differences between anemic and nonanemic
women concerning low iron supplement compliance reasons either due to forgetness or its side
effects(p<0.05). Similar to another study conducted among pregnant women at UNRWA clinics in
the West Bank which showed that the compliance rate with iron supplementation was low. (Samha,
2012a). Another study in Palestine showed that previous and current use of iron supplements seems

to have limited effect in lowering the prevalence rate of IDA. (Abu-Hasira, 2007)
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In Egypt, irregular intake of iron supplements was an independent risk factor for anemia. (Eweis et

al., 2021).In Jordan, multivitamin intake during pregnancy was significantly associated with
anemia (Al-Mehaisen et al., 2011). In Turkey, the use of a folic acid supplement,

dietary folate equivalent, and total iron intake were contributing factors for anemia. (Kangalgil et
al., 2021) Iran showed that the most common reasons for low compliance with iron /folate
supplements were their side effects and forgetfulness.(Siabani et al., 2018). In Nigeria, the main
obstacles to iron supplementation compliance were gastrointestinal adverse effects of iron
supplements, non-affordability of iron supplements, and forgetfulness. (Ugwu et al., 2014).
However, this can be justified as a woman's need for nutrients is particularly great throughout
pregnancy. Inadequate iron and vitamin intake increases the risk of deficiencies in important

nutrients which can result in anemia.

6.8 Health Education and UNRWA'’s interventional program and anemia in pregnancy:

Our study showed that among anemic women, only 27.0% and 23.0% were informed that they
were anemic either by the doctor or the nurse respectively. However, the majority of women got a
medical prescription for folic acid and iron intake, and they obtained folic acid and iron

supplementation mainly from UNRWA health centers.

Regarding iron and multivitamin supplements counseling. Our study showed that obtaining iron
information counseling was significantly associated with a lower risk of anemia at 24 weeks of
pregnancy. There was a significant difference between anemic and nonanemic women concerning
iron, and multivitamin supplement information(p<0.05) Also, there was a significant difference
between anemic and nonanemic women regarding the doctor’s confirmation of daily iron and
multivitamin supplement intake at every antenatal visit (p<0.05). However, the medical officer
was found to be the most preferable person that women believed could give proper counseling

about supplements.

Concerning health education and counseling about iron supplement intake and side effects
provided by the family health team. Our study showed that there was a significant difference
between anemic and nonanemic women concerning counseling about iron side effects,

encouragement of iron-rich foods such as red meat and green leafy vegetables, and taking iron
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supplements at bedtime. Additionally, women who perceive that iron intake for a long time is

boring were significantly four times higher risk of anemia at 24 weeks than women who didn’t.

This is similar to another study of pregnant women at UNRWA facilities in the West Bank. The
study found that health education and counseling for proper use of iron supplements, advantages,
information about probable side effects, and clear instruction offered by health workers were

major variables for compliance (Samha, 2012a)

There is an antenatal care guideline and prevention and treatment guidelines in the UNRWA for
micronutrient deficiencies, and family health team members are requested to counsel and advise
pregnant women to maintain a balanced and varied diet to increase iron intake. In the guidelines
iron supplementation should be given to pregnant women throughout pregnancy and for three
months after delivery to provide sufficient iron to meet the requirements of pregnancy, and
lactation, and to protect pre-existing iron stores to prevent maternal anemia. Our study results
may suggest that there might be a gap in the implementation of these policies and guidelines. As
a result, we propose conducting an assessment of how those guidelines are implemented. This
could help with adjusting the implementation plan which might ultimately help in reducing the
risk of anemia during pregnancy. The health professionals can participate in modifying the health
education and counseling program based on the mother's diet, iron and multivitamin intake, iron

compliance, and potential adverse effects of iron.

A randomized controlled trial in Jordan, showed the effectiveness of a planned health education
program on the knowledge and compliance of pregnant anemic women, as women in the
intervention group scored higher on the compliance checklist, knowledge, capacity to choose
foods, and hemoglobin level. (Abujilban et al., 2019).A similar study in Ethiopia demonstrated
that pregnant women's consumption of an iron-rich diet and hemoglobin levels were both improved
by intensive nutrition education and counseling.(Wakwoya et al., 2023). Another study showed
that improved hemoglobin levels, better dietary intake, and enhanced nutritional knowledge of
anemia and iron-rich foods were all significantly correlated with the provision of nutrition
education and an iron-rich food-based diet plan.(Sunuwar et al., 2019). In Ethiopia, revealed that
good knowledge about anemia and iron /folate supplementation, and obtaining health education
regarding the benefits of iron/folate supplementations were associated factors for supplementation

compliance (Sendeku et al., 2020).
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Part II: Study limitations, conclusion, and recommendations

6.9 Study limitations:

There may be a social desirability bias for dietary information and monthly income. This may
under/overestimate the association between the variables and anemia among pregnant women. For
example, anemic women with low compliance with the diet and supplement recommendations due
to their cost or the availability of food might underestimate the affectivity of the intervention
program which will lead to information bias. Also, recall bias as participants were requested to
information about past medical history and prior pregnancy events. Another limitation was the
UNRWA strike in 2023, which negatively affected the follow-up of the pregnant women who
participated in the study.

6.10 Conclusion

This is the first study of its type in UNRWA health care clinics in Jerusalem Area. The study
presented the role of healthcare factors such as health education and counseling on the incidence
of anemia in pregnancy before and during pregnancy. The study results were consistent with the
published research that investigated the determinants of anemia during pregnancy. The results
showed that women’s age, history of anemia in past pregnancies, being anemic in the first
trimester, and low iron compliance were significant determinants of anemia in pregnancy. While,
obtaining iron information counseling, eating a healthy diet, and increasing meat and fish intake

were significantly associated with a lower risk of anemia at 24 weeks of pregnancy.

6.11 Recommendations

= For pregnant women and the general population:

1. Anemia in pregnancy, to an extent, is a modifiable disease. It can be controlled by having a
healthy diet taking iron and multivitamin supplements and having healthier eating habits. So,

it is recommended for all women to pay more attention to their nutrition and eating habits.
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2. For women who had a history of anemia or had anemia in their last pregnancy, it is
recommended to follow up on their anemia status postnatally, take iron supplements regularly,
use proper family planning methods, and receive preconception care to improve their
hemoglobin level as they consider a high susceptible group for anemia in the coming

pregnancies.

For UNRWA health staff and policymakers:

1. Planned training program for medical officers and midwives on anemia in pregnancy, its
symptoms, complications, prophylactic and treatment measures, the importance of obtaining
health counseling and education about women’s diet, iron-rich food, and food that enhances
iron absorption, iron supplement, and its possible side effects and how to minimize these
effects

2. Awareness campaign about anemia in pregnancy, and healthy lifestyle.

3. Proper implementation of preconception care, antenatal care, postnatal care, and family
planning UNRWA’s policies and guidelines. especially among those who were highly
susceptible to anemia: including anemia during pregnancy, antepartum or postpartum
hemorrhage, multiple births, and women who delivered by CS

4. enhance women to read the health advice about pregnancy that they found in their maternal
booklet or the MCH phone application.

For the research field

1. Further research to study the determinants of anemia in pregnancy at the community level
including maternal reproductive health factors, maternal past medical history, maternal
nutrition, and lifestyle.

2. An intervention study to investigate the type of health promotion educational program that
would help to improve mother’s nutrition and iron compliance. It would also introduce
knowledge about anemia and its consequences, the benefits of regular iron supplement
intake, and the role that medical staff advice plays in the education process.

3. In general, anemia research in Palestine is still poor and any new hypothesis must be

encouraged to be investigated.
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Appendices 1:

Baseline Questionnaire
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Appendix 2

Follow-up Questionnaire
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Appendix 3:

Consent Form for Pregnant Women
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Appendix 4

Approval from Al Quds University Research Ethical Committee
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Appendix S

Approval from the UNRWA
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Appendix 6

Previous Pregnancies Analysis

anemia at 24 weeks of pregnancy P- value
No Anemia Anemia
Count N % Count N %
Numbers of No live babies 12 5.4% 3 3.0% 561
pregnancies of live | 1-2 live babies 140 63.1% 61 61.6%
babies >=3 live babies 70 31.5% 35 35.4%
Numbers of No Abortion 132 59.5% 61 61.6% .825
abortions 1-2 Abortions 83 37.4% 34 34.3%
>=3 Abortions 7 3.2% 4 4.0%
History of antenatal | Yes 19 8.6% 8 8.1% .635
bleeding No 191 86.0% 88 88.9%
Never been
12 5.4% 3 3.0%
pregnant
History of PPH Yes 14 6.3% 4 4.0% 445
No 196 88.3% 92 92.9%
Never been
12 5.4% 3 3.0%
pregnant
History of preterm | Yes 12 5.4% 7 7.1% .562
labour No 198 89.2% 89 89.9%
Never been
12 5.4% 3 3.0%
pregnant
History of Stillbirth | Yes 8 3.6% 6 6.1% 412°
No 202 91.0% 90 90.9%
Never been
12 5.4% 3 3.0%
pregnant
History of LBW Yes 19 8.6% 10 10.1% .603
baby No 191 86.0% 86 86.9%
Never been
12 5.4% 3 3.0%
pregnant
History of baby Yes 5 2.3% 6 6.1% 154°
abnormality No 205 92.3% 90 90.9%
Never been
12 5.4% 3 3.0%
pregnant
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History of iron Yes 205 92.3% 95 96.0% 226
intake in past No 17 7.7% 4 4.0%
pregnancies Never been
0 0.0% 0 0.0%
pregnant
History of folic acid | Yes 215 96.8% 95 96.0% .687°
intake in past No 7 3.2% 4 4.0%
pregnancies Never been
0 0.0% 0 0.0%
pregnant
Breastfeeding Yes 201 90.5% 90 90.9% 4922
No 9 4.1% 6 6.1%
No
breastfeeding 12 5.4% 3 3.0%
history
Breastfeeding Three months or 952
L. 30 13.5% 15 15.2%
duration in the last |less
pregnancy Six months or
less 43 19.4% 16 16.2%
Seven months -
55 24.8% 27 27.3%
one year
one to two years 73 32.9% 32 32.3%
No
breastfeeding 21 9.5% 9 9.1%
history
Number of children |No 736
, 50 22.5% 25 25.3%
under five children<Syear
one child <Syear 127 57.2% 52 52.5%
>=2
, 45 20.3% 22 22.2%
children<Syear
Pregnancy interval | Ist pregnancy 0 0.0% 0 0.0% 7738
between current <=2 years 133 59.9% 61 61.6%
and last pregnancy |>2 years 89 40.1% 38 38.4%
using family Yes 127 57.2% 63 63.6% 279
planning methods | No
between the current 95 42.8% 36 36.4%
and last pregnancy
Family planning Yes 53 23.9% 25 25.3% .790°
methods (pills, No
169 76.1% 74 74.7%
injection, IUD)
Yes 77 34.7% 40 40.4% .325°
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Family planning No

methods (condom, 145 65.3% 59 59.6%

natural methods)

Type of delivery NVD 164 73.9% 72 72.7% 541
C.S 46 20.7% 24 24.2%
Never been

12 5.4% 3.0%

pregnant
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