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Abstract
Background: The most important determinants of restricted fetal growth in the Western
world are a low pre-pregnancy body mass index and a low gestational weight gain.
Micronutrient malnutrition represents an important challenge for public health
worldwide, particularly in vulnerable population groups such as pregnant women.
Dietary vitamin A deficiency (VAD) can cause metabolic abnormalities that may lead to
various pathologic states. Goal: To clarify the vitamin A status in pregnant women and
its effect on pregnancy outcome. Methodology: A prospective cohort study will be
conducted on pregnant women in their third trimester, the study will be conducted in
maternal health department in Al Rimal clinic-Gaza city. With concurrent measurement
of dietary, lifestyle and anthropometric exposures as well as vitamin A level was
performed, in which 92 pregnant women were recruited at their visit to Al Remal clinic
in Gaza city between July and September 2013. Results: The prevalence rate of vitamin
A deficiency among study population is (30.4%). Around three quarters (78.3%) of the
participants has low serum iron level. About two thirds (65.2%) of the participants are
anemic. The mean maternal age is 25.34 ±5.01 years, with minimum age is 15, and
maximum age is 40. The results show that 45 (48.9%) of participants are eating less
than three meals per day, there is a significant association between serum vitamin A and
numbers of meals taken per day at 0.05 level of significant. About 81 (88%) from the
sample have a birth spacing between pregnancies 24 months or less, more than half of
participants 47 (51.1%) suffering from GIT disorders, i e. nausea, anorexia, vomiting,
and diarrhea. A strong significant association between maternal weight in first and third
trimester at 0.05 level of significant. An insignificant positive correlation between
vitamin A daily intake from milk, protein and fruits sources and serum vitamin A and an
inversion correlation between vitamin A of vegetables and serum vitamin A. The mean
of infant head circumference for mothers with normal serum vitamin A is higher than
those of low vitamin A with statistical significance. Conclusion: Serum vitamin A
levels were not affected by maternal age and parity. The prevalence rate of vitamin A
deficiency among the study population is (30.4%). Recommendation :Raising the level
of nutritional knowledge among health professionals and their staff on the health of
pregnant women and the need for clinical nutritionist to be present within the follow-up
group for pregnant women is required.
Keywords: Vitamin A status, Pregnancy, Third trimester.
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الملخص العربي
العالقة بين حالة فيتامين (أ) أثناء الحمل ،ونتيجة الحمل :دراسة تحليلية مستقبلية
مقدمة :إن أهم العوامل المحددة لنقص نمو الجنين في العالم الغربي هي :انخفاض مؤشر كتلة الجسم قبل الحمل
وانخفاض زيادة الوزن اثناء الحمل .سوء التغذية في تناول الفيتامينات واالمالح المعدنية يمثل تحديا هاما للصحة العامة
في جميع أنحاء العالم خاصة فئة السيدات الحوامل .كما أن نقص تناول فيتامين (أ) يمكن أن يسبب اضطرابات في
التمثيل الغذائي التي قد تؤدي إلى عدة حاالت مرضية  .الغرض :قياس مستوى فيتامين(أ) عند النساء الحوامل وتأثيره
على نتائج الحمل  .منهجية الدراسة :هذه الدراسة هي دراسة تحليلية مستقبلية أجريت على  29سيدة حامل في الثلث
الثالث من حملهم من المراجعات لعيادة الرمال في مدينة غزة في الفترة ما بين يوليو وسبتمبر  .9102كما تم تطبيق
استبانة من خالل مقابلة مباشرة ،تحتوي على التفاصيل الالزمة مثل العمر ,ومستوى التعليم،كما يحتوي على العادات
الغذائية ،والمعلومات الصحية,وبعض القياسات الجسمانية ،وتم اجراء فحص مستوى فيتامين (أ) في مصل الدم .النتائج:
معدل انتشار نقص فيتامين (أ) في عينة الدراسة هو ( .)%21.3حوالي ثالثة أرباع المشاركات لديهن مستوى الحديد
في المصل منخفضة ( .)%3..2حوالي ثلثي المشاركات يعانون من فقر الدم ( .)%2..9متوسط عمر األمهات هو(
)..10± 9..23سنة,مع الحد األدنى  0.سنة ،و الحد األقصى 31سنة .وأظهرت النتائج أن ( )%3..2من عينة
الدراسة يتناولون أقل من ثالث وجبات في اليوم الواحد ،وهناك عالقة ذات داللة احصائية على مستوى  1.1.بين
مستوى فيتامين (أ) وعدد الوجبات المتناولة يوميا .وأظهرت النتائج أن ( )%..من العينة كان لديهم فترة زمنية  93شهر
أو أقل بين هذا الحمل والحمل الذي يسبقه ،وأن ( )% .0.0من العينة يعانون من اضطراب في الجهاز الهضمي ،مثل:
الغثيان وفقدان الشهية ،والتقيؤ واإلسهال .هناك عالقة احصائية قوية بين وزن األمهات في الثلث األول والثلث الثالث
من الحمل على مستوى  1.1.هناك ارتباط إيجابي ضئيل بين المتناول اليومي من فيتامين (أ) من مصادر البروتين
والفواكه والحليب ومصل فيتامين (أ) وعالقة سلبية بين المتناول اليومي من فيتامين (أ) من مصادر الخضروات ومصل
فيتامين(أ) .وأن متوسط محيط رأس المواليد لألمهات الالتي لديهن مستوى فيتامين(أ) طبيعي ,أعلى من معدالتها لدى
األمهات الالتي لديهن مستوى فيتامين(أ) منخفض .الخالصة :مستوى فيتامين (أ) في الدم ال يتأثر بعمر األم الحامل
وعدد الوالدات .وأن معدل نقص فيتامين (أ) بين عينة الدراسة هو ( .)%21.3التوصيات :رفع مستوى المعرفة التغذوية
لدى العاملين في مجال صحة األم والطفل ,وتفعيل دور أخصائي التغذية اإلكلينيكية ضمن فريق متابعة األم الحامل.
الكلمات المفتاحية  :فيتامين (أ) ،الحمل ,الثلث الثالث من الحمل.

viii

Contents
Declaration .......................................................................................................................................iv
Dedication ......................................................................................................................................... v
Acknowledgements ..........................................................................................................................vi
Abstract .........................................................................................................................................vvii
 الملخص العربي.................................................................................................................................. viii
List of Tables ..................................................................................................................................xii
List of Figures ............................................................................................................................... xiii
List of Annexes .............................................................................................................................. xiv
List of Abbreviations ...................................................................................................................... xv
Chapter 1 ........................................................................................................................................... 1
1.1 Introduction ....................................................................................................................... 1
1.2 Retinoic Acid and Embryonic Development ..................................................................... 3
1.3 Research Problem .............................................................................................................. 4
1.4 Significance of the Study .................................................................................................. 4
1.5 Hypothesis ......................................................................................................................... 5
1.6 Goal ................................................................................................................................... 5
1.7 Objectives .......................................................................................................................... 5
1.8 Context of Study ................................................................................................................ 5
1.8.1 Geographic and Demographic Context .......................................................................... 5
1.8.2 Fertility Context ............................................................................................................. 6
1.8.3 Socio-economic Context ................................................................................................ 7
1.8.4 Health Service Context ................................................................................................... 7
1.8.5 Nutrition Service Context ............................................................................................... 8
Chapter 2 ......................................................................................................................................... 10
Literature Review............................................................................................................................ 10
2.1 Pre- conception Maternal Status...................................................................................... 10
2.2 Nutritional Status during Pregnancy ............................................................................... 10
2.3 Consequences of Maternal Malnutrition ......................................................................... 11
2.4 The Institute of Medicine’s Recommendations for Gestational Wight Gain ………… 11
2.5 Nutrition Requirements during Pregnancy ...................................................................... 12
2.5.1 Energy .......................................................................................................................... 12
2.5.2 Macronutrients and Micronutrients .............................................................................. 13
ix

2.5.2.1 Macronutrients ........................................................................................................... 13
2.5.2.1.1 Carbohydrates ......................................................................................................... 13
2.5.2.1.2 Proteins ................................................................................................................... 13
2.5.2.1.3 Fats ......................................................................................................................... 14
2.5.2.2 Micronutrients (Minerals and Vitamins) ................................................................... 14
2.5.2.2.1 Iron ......................................................................................................................... 15
2.5.2.2.2 Calcium .................................................................................................................. 15
2.5.2.2.3 Zinc(Zn).................................................................................................................. 16
2.5.2.2.4 Magnesium ............................................................................................................. 16
2.5.2.2.5 Selenium ................................................................................................................. 16
2.5.2.2.6 Vitamin B1 ............................................................................................................. 17
2.5.2.2.7 Vitamin B6 ............................................................................................................. 17
2.5.2.2.8 Folate(Vitamin B9) ................................................................................................. 17
2.5.2.2.9 Vitamin B12 ........................................................................................................... 18
2.5.2.2.10 Vitamins C and E ................................................................................................. 18
2.5.2.2.11 Vitamin D ............................................................................................................. 18
2.5.2.2.12 Vitamin A ............................................................................................................. 19
2.6 Metabolism of Vitamin A................................................................................................ 19
2.7 Sources of Vitamin A ...................................................................................................... 20
2.8 Vitamin A and Pregnancy ............................................................................................... 20
2.9 Adverse Health Outcomes Associated with Vitamin A Deficiency (VAD) ................... 21
2.10 Definition of VAD ......................................................................................................... 22
2.11 Vitamin A Deficiency Causes ....................................................................................... 22
2.12 Hypervitaminosis A ....................................................................................................... 22
2.13 Diagnostic Criteria for Vitamin A Deficiency .............................................................. 23
2.14 Recommendations about Vitamin A Supplementation...…………………………...23
2.15.1 Prevalence of Vitamin A Deficiency in Pregnant Womenin the World .................... 24
2.15.2 Prevalence of Vitamin A Deficiency in Palestine………………………………25
2.15.3 Prevalence of Vitamin A Deficiency in Gaza…………………………………….25
2.16 Intervention Programs…………………………………………………………….25
2.17 Implications for Future Research…………………………………………………26

x

Chapter3 .......................................................................................................................................... 26
Subjects and Methods ..................................................................................................................... 27
3.1 Study Design ................................................................................................................... 27
3.2 Setting of the Study ......................................................................................................... 27
3.3 Period of the Study .......................................................................................................... 27
3.4 Target Population ............................................................................................................ 27
3.5 Sampling Procedure ........................................................................................................ 28
3.6 Sample Size ..................................................................................................................... 28
3.7 Eligibility Criteria ............................................................................................................ 28
3.8 Pilot Study ....................................................................................................................... 28
3.9 Data Collection ................................................................................................................ 29
3.10 Ethical Considerations ................................................................................................... 34
3.11 Data Analysis ................................................................................................................ 35
3.12 Obstacles of Study ......................................................................................................... 35
Chapter 4 ........................................................................................................................................ 36
Results ............................................................................................................................................. 36
Chapter 5 ......................................................................................................................................... 52
Discussion ....................................................................................................................................... 52
Chapter 6 ......................................................................................................................................... 78
Conclusions ..................................................................................................................................... 78
Chapter 7 ......................................................................................................................................... 80
Recommendations ........................................................................................................................... 80
References ....................................................................................................................................... 82
Annexes......................................................................................................................................... 100
Annex No. 1 .................................................................................................................................. 100
Annex No. 2 .................................................................................................................................. 101
Annex No. 3 .................................................................................................................................. 111

xi

List of tables
Table

Title

Page

2.4

Pre-pregnant Body mass Index and Gestational Weight Gain

12

3.1

Procedure of Serum Iron Analysis

34

4.1

Socioeconomic and Demographic Characteristics of Study Participants

37

4.2

Life Style, and Diet Behaviors Characteristics of Study Participants

39

4.3

Obstetric History of Study Participants

40

4.4

Obstetric Condition during Current Pregnancy

40

4.5

Medical Condition during Current Pregnancy

41

4.6

Nutrient Supplementation during Current Pregnancy

41

4.7

Anthropometric Measurements

42

4.8

Paired t test of Maternal Weight

43

4.9

Current Pregnancy Outcome

44

4.10

Serum Vitamin A, Blood Hemoglobin, and Serum Iron Level of
Participants

45

4.11

Correlation between the Serum Vitamin A and Dietary Vitamin A

45

4.12

Nutrient Supplementation and Serum Vitamin A

46

4.13

Number of Meals of Study Participants and Serum Vitamin A

46

4.14

Sleep and Number of Meals with Serum Vitamin A

47

4.15

Diet Habit of Study Participants and Serum vitamin A

48

4.16

Birth Spacing and Serum Vitamin A

49

4.17

Maternal Pregnancy Outcome and Serum Vitamin A

50

4.18

Maternal Serum Vitamin A &Child Health

51

4.19

Serum Vitamin A and Birth Weight and Neonatal Jaundice

51

xii

List of Figures

No.

Title

Page

3.1

Typical Chromatogram

33

xiii

List of Annexes

Annex

Title

Page

1.

Approval letter to the director of primary health care center

100

2.

Arabic Questionnaire

101

3.

English Questionnaire

111

xiv

List of Abbreviations
AA
AI
BMI
Ca
Cal/ day
CBC
CI
CNS
CS
DACH
DGE
DHA
dL
DNA
DRIs
EDTA
EPA
FA
FAO
FDA
GDM
GI
GIT
GWG
Hb
HBW
HC
HDL
HIV
HPLC
IBD
ICU
IDA
IOM
IU
IUGR
IVACG
LBW
LDL
LGA

Arachidonic Acid
Adequate Intake
Body Mass Index
Calcium
Calories per day
Complete Blood Count
Confidence Interval
Central Nervous System
Cesarean Section
Germany D Austria A Switzerland CH
Distributors Group Europe
Docosahexaenoic Acid
Deciliter
Deoxyribonucleic Acids
Dietary Reference Intakes
Ethylenediaminetetraacetic Acid
Eicosapentaenoic Acid
Fatty Acids
Food and Agriculture Organization
Folate Deficiency Anemia
Gestational Diabetes Mellitus
Gastrointestinal
Gastrointestinal Tract
Gestational Weight Gain
Hemoglobin
High Birth Weight
Head Circumference
High Density lipoprotein
Human Immunodeficiency Virus
High-performance liquid Chromatography
Inflammatory Bowel Disorder
Intensive Care Unit
Iron Deficiency Anemia
Institute of Medicine
International Unit
Intra Uterine Growth Retardation
International Vitamin A Consultative Group
Low Birth Weight
Low Density lipoprotein
Large for Gestational Age
xv

LPL
MMN
MOH
MVAD
NBW
NGOs
OPT
P:NP
pBMI
PCBS
PHC
PMMS
PMS
PROM
RA
RAE
RAR
RBP
RDA
RE
RNA
RNI
RXR
SGA
SPSS
TTR
U
U.S
UK
UN
UNICEF
UNRWA
UV
VA
VAD
VLDL
WFP
WHO

Lipoprotein lipase
Multiple Micronutrient
Ministry of Health
Marginal Vitamin A Deficiency
Normal Birth Weight
Nongovernmental Health Organization
Occupied Palestinian Territory
Ratio of Protein to Non-protein
Pre pregnancy Body Mass Index
Palestinian Central Bureau of Statistic
Primary Health Care
Palestinian Military Medical Services
Patient Management System
Premature Rupture of Membranes
Retinoic Acid
Retinoic Acid Embryopathy
Retinoic Acid Receptor
Retinol-binding Protein
Recommended Daily Allowance
Retinol Equivalents
Ribonucleic Acid
Recommended Nutrient Intake
Retinoid X Receptor
Small for Gestational Age
Statistical Package for Social Sciences
Trans Thyretin
Units
United States
United Kingdom
United Nations
United Nations International Children's Emergency Fund
United Nations Relief and Works Agency
Ultra Violet
Vitamin A
Vitamin A Deficiency
Very Low Density lipoprotein
World Food Program
World Health Organization

xvi

Chapter One
1.1 Introduction
During pregnancy series of continuous, physiological adjustments affect nutrient
metabolism and energy requirements, the pre-pregnancy nutritional status constituting a
critical factor for fetal growth and maternal health. The most important determinants of
restricted fetal growth in the Western world are a low pre-pregnancy body mass index and a
low gestational weight gain. Malnourished women more likely bear growth-restricted
babies. Nutrition and supplementation of minerals and vitamins are likely key factors in the
prophylaxis and management (Nils and Kjell, 2012).
A balanced diet with adequate energy intake usually provides an adequate supply of the
essential micronutrients. Micronutrient malnutrition represents an important challenge for
public health worldwide, particularly in vulnerable population groups such as pregnant
women (Berti et al., 2011).
During the childbearing period, many women have inadequate dietary intake of several
water soluble vitamins, especially folate. Micronutrient deficiencies or suboptimal/
inadequate intakes may be associated with significantly elevated reproductive risks, ranging
from infertility to fetal structural defects and long-term diseases. Similarly, there is an
evidence demonstrating a role for micronutrient supplementation reducing the risk of some
pregnancy disorders. Micronutrients may affect pregnancy outcomes through alterations in
maternal and fetal metabolism owing to their role/involvement in enzymes activity, signal
transduction and transcription pathways, biological functions and oxidative stress, but the
biological mechanisms underpinning these associations are not completely understood
(Berti et al., 2011).
Vitamin A (VA), (retinoids or carotenoids) , is a fat soluble vitamin and a necessary
micronutrient for human growth and development. Its metabolic products (retinal, retinoic
acid) are involved in many physiologic processes, including vision, reproduction, growth,
cellular differentiation, immune response, and embryonic development. Dietary VA
deficiency (VAD) can cause metabolic abnormalities that may lead to various pathologic
states (Yanlei and Shan, 2011).
Vitamin A (retinoids) essential for gene regulation, cell differentiation, proliferation and
growth, innate and adaptive immune system, maintenance of epithelial cells that line the
outside (skin) and external passages (mucus forming cells) within the body, intestinal iron
uptake, hematopoiesis, vision and reproduction. Vitamin A is important for both
1

development and maintenance of an adult brain homeostasis. However, excessive vitamin A
exposure has been linked to cognitive impairments and may induce congenital defects,
including neuronal malformations (Schnorr et al., 2011).
While vitamin A deficiency is prevalent in the developing world, overdose rather than
deficiency is common in developed countries, reflecting richness in food resources and
modern emphasis on antioxidants and ‘‘healthy eating’’. Vitamin A is considered
teratogenic in high concentrations. The recommended upper limit for retinol supplement is
1500 ug/day, but high doses (2400–3000 ug/day) have not been associated with increased
risk of malformations. Vitamin A supplementation has been shown to improve birth weight
and growth among infants born to immune deficiency syndrome (HIV) infected pregnant
women, possibly due to the enhancement of immunity. Vitamin A supplementation may
thus be beneficial in high-risk pregnancies, but otherwise pregnant women should avoid
excess supplementation with vitamin A (Nils and Kjell, 2012).
Vitamin A deficiency (VAD) is a worldwide micronutrient deficiency disease. It is
estimated that 125–150 million preschool children have VAD and 20 million pregnant
women have marginal VAD (MVAD) or VAD. Although more attention is being given to
the issue, VAD and subclinical VAD still pose a threat to the health, especially to pregnant
women and children from high-risk groups. Vitamin A and its metabolites play a role in the
regulation of nerve cell differentiation and the development of axial symmetry in
neurological development (Zhang et al., 2011).
Vitamin A is obtained from the diet either as pre-formed vitamin A in the form of retinol or
retinyl-esters, or as provitamin A-carotenoids. The highest content of pre-formed vitamin
A(retinoids) is found in liver , liver oils of marine animals, fortified milk, and eggs. Yelloworange and dark green leafy vegetables/fruits provide significant amounts of provitamin A
(carotenoids) (Ross, 2006). However, high doses (<6000 ug/day) of provitamin A are
needed to substitute pre-formed retinol. Conversion of carotenoids occurs in liver or
intestinal cells, forming retinal and retinoic acid (Grune et al., 2010). Retinol is the
endogenous metabolite and retinoic acid is the morphogenetically active compound.
Vitamin A plays a key role in ocular retinoid metabolism and visual function as well as in
cellular differentiation, related to embryonic development in particular lung maturation and
immunity. Carotenoids exert antioxidant properties. Fetal and neonatal vitamin A status
depends on maternal vitamin A status. Fetal/neonatal synthesis of retinol binding protein is
not sufficient to ensure continuous supply from liver stores. Hence, an adequate maternal

2

vitamin A supply is essential to ensure normal fetal growth and development (FAO/WHO
report, 2004).

The Recommended Daily Allowance (RDA), that is the amount of vitamin A that should be
taken to prevent vitamin A deficiency, is about 800 ug/day.
A large heterogeneity, however, exists with recommended intakes varying from 770 ug/day
in UK to 1100 ug/day in D-A-CH countries (Berti et al., 2011).
Vitamin A deficiency during pregnancy seems to be associated with preterm birth, low birth
weight (LBW) and low neonatal liver stores (Strobel et al., 2007).
Low vitamin A status of the newborn appears to contribute to the risk for
bronchopulmonary dysplasia (chronic lung disease) which is defined as a need for increased
oxygen. Low neonatal liver stores and a low supply during lactation also appear to increase
the risk for infection (Strobel et al., 2007).
The German Nutrition Society (DGE) recommends a 40% increase in vitamin A intake for
pregnant women and a 90% increase for breastfeeding women. The American Academy of
Pediatrics Committee on Nutrition (1998) (Berti et al., 2011) cites vitamin A as one of the
most critical vitamins during pregnancy and the breastfeeding period, especially in terms of
lung function and maturation.
If the mother has suboptimal intake, her supply to fetus will be inadequate, as will later the
vitamin A content of her milk. These inadequacies cannot be rectified by postnatal
supplementation. Despite the fact that vitamin A and beta carotene rich food is generally
available, risk groups for low vitamin A supply exist in the western world (Schulz et al.,
2007).

1.2 Retinoic Acid and Embryonic Development
Vitamin A and its biological derivatives (the retinoids) are of essential importance to
normal embryonic growth and development (Li et al., 2010). It is now widely accepted that
the effects of VA as an important morphogen in embryogenesis are modulated primarily by
the heterodimers of the retinoic acid receptors (RARs) and the retinoid X receptors (Li et
al., 2010).
All-trans retinoic acid (RA) belongs to the retinoid family, a group of analogs of vitamin A
(retinols), and regulates embryonic growth and patterning decisions. Retinoic acid acts as a
ligand for inactive transcription factors and enables them to bind to nuclear retinoic acid
3

receptor, thus switching the transcription factors to transcriptional activators (Rhinn and
Dolle, 2012). Retinoic acid, which is used for the treatment of cystic acne and other chronic
skin disorders, is considered to be teratogenic in humans when taken during early
pregnancy, to be embryotoxic following exposure prior to and during early organogenesis in
the cynomolgus monkey and to cause limb deformities in mice (Collins et al., 2006). RA is
a critical signaling molecule during embryogenesis and is responsible for proximodistal
patterning, limb development and regeneration, neural differentiation and axon outgrowth.
A deficiency of RA during development results in a spectrum of malformations that
includes defects of the lungs, cardiovascular system and urogenital system(Smita et al.,
2013).
Endogenous levels of retinoic acid are further controlled through degradation by enzymes of
the cytochrome P450 family that can oxidize retinoic acid to various inactive metabolites
(Lara-Ramírez et al., 2013).

1.3 Research Problem
It was recognized already that maternal insufficiency of vitamin A during pregnancy results
in fetal death , severe congenital malformations and a spectrum of congenital abnormalities
that result from lack of vitamin A during gestation. The major target tissues of vitamin A
deficiency include the heart, the ocular tissues, and the circulatory, urogenital and
respiratory systems.
Chronic intake of vitamin A that greatly exceeds the recommended daily allowance leads to
clinical manifestations of hypervitaminosis A with toxic effects to the central nervous
system, liver, bone, and skin.
Gazans are suffering from vitamin A deficiency according to WHO report in 2005 which
stated that about 25% of Gaza people were vitamin A deficient ( WHO, 2005). So:
Could the use of vitamin A during pregnancy lead to an increased risk of congenital
anomalies?

1.4 Significance of the Study
The purpose of this proposal is to express concern that indiscriminate use of vitamin A
during pregnancy could lead to an increased risk of congenital anomalies. This proposed
research will focus on the vitamin A status during pregnancy and maternal and child health
in the early postpartum period. The consequences on health of inadequate vitamin A status
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or supply will also be discussed. Additionally, scarcity of research regarding vitamin A
status among people in the Gaza Strip is casting doubt about its role in health and disease.
When dealing with pregnant women, the importance to identify their vitamin A status is of
paramount importance for their health and the health of their coming children.

1.5 Hypothesis
Vitamin A is associated with nutritional status of pregnant women. Deficiency or excess of
vitamin A during pregnancy could lead to unfavorable pregnancy outcome.

1.6 Goal
To clarify the vitamin A status in pregnant women and its effect on pregnancy outcome.
1.7 Objectives
1- To identify the level of serum vitamin A status in pregnant women.
2- To determine the relationship of serum blood level of vitamin A and dietary intake.
3- To recognize the effect of vitamin A status on pregnancy outcome.
4- To identify the level of serum iron level in pregnant women.

1.8 Context of Study
1.8.1 Geographic and Demographic Context
The Palestinian Territory is divided into two geographic regions: West Bank and Gaza
Strip, and 16 Governorates, The Gaza Strip is divided into 5 Governorates (North Gaza,
Gaza, Middle Zone, Khan Yunis, Rafah), (PCBS, 2009).
The Gaza Governorate with the area of 76 km² consists of one city (Gaza city), three towns
(Juhor ad-Dik, Madinat Al-Awda, Al-Mugraqa) and a refugee camp (Ash Shati' camp),
(PCBS, 2008).
Population density of Palestine according to the estimation 2012 was 4,356,931; of which
50.8% were males and 49.2% were females, distributed as the following; about 2,684,066 in
the West Bank and 1,672,865 in the Gaza Strip. Total number of registered live births was
28.846; 15.069 of them were in the West Bank (7.832 males and 7.2378 females) and
56,504 in the Gaza Strip (28.966 males and 27.538 females) (MOH, 2011). Estimated
population of the Gaza Strip totaled 1.6 million; 849 thousand males and 823 thousand
5

females. The percentage of urban population mid-2009 was 73.7%, rural population was
17% and the camps was 9.3%. Gaza Governorate was the highest populated governorate
with 519 thousand inhabitants about 252 thousand males and 244 thousand females, the
percentage of population in Gaza Governorate in proportion to the total population of the
Palestinian territory was about 11.9% (PCBS, 2009).
Population density of the State of Palestine in general is high at 672 persons/Km2 and
particularly in Gaza Strip 4.583 persons/km2 compared with lower population density in the
West Bank at 475 persons/Km2, end 2012 (PCBS, 2012(.
In Palestine, the percentage of individuals aged (0-14) constitutes 40.2% of the total
population, of which 38.1% in the West Bank and 43.7% in the Gaza Strip. The elderly
population ≥ 65 years constitute 2.9% of total population, 3.3% in the West Bank and 2.3%
in the Gaza Strip (PCBS, 2012(.

1.8.2 Fertility Context
The fertility rate in Palestine is high 4.6; 4.1 in the West Bank and 6.3 in the Gaza Strip.
According to MOH. (2012); Women start having babies early and have large families often
with short intervals between pregnancies. This pattern of reproduction can have adverse
effects; women become nutrient depleted and pass this depletion to their children (MOH,
WHO, UNICEF, 2006).
Palestinian woman get married at age 19.4 years and gives the first birth at 21 years old
(MOH, 2006). Trends of using family planning methods in the past years show an increase
in the contraceptive prevalence (CPR) rate; 51 percent in 2004 and increased to 53 percent
in 2010. The increase in CPR and particularly using modern methods is considered as one
of the determinants of reducing reproduction rates in any country. Data of PFS 2010 show
that about 53 percent of currently married women aged 15-49 years in the State of Palestine
are currently using contraceptives; of which 55 percent in the West Bank and 48 percent in
Gaza Strip. (PCBS, 2010)
High proportion of pregnant women (100%) have received antenatal care from qualified
health personnel, but 10.7% of women in Gaza Governorate did not receive any kind of
vitamins or iron during their pregnancy. About 9% of pregnant women in Gaza governorate
did not receive any kind of health education while receiving antenatal care in centers of
service provision (PCBS, 2008).
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About 19.6% of birth were done through Cesarean section (CS). Nearly (22%) of CS
performed in Gaza governorate took place in MOH hospitals, (23.4%) in PMS hospitals and
(13.4%) in private hospitals the remainder took place in private clinics. According to the
2004 Palestinian Demographic Health Survey, the mean birth interval for all women in
West Bank/Gaza is 34 months. However, 28% occur at less than 18-months interval
following a previous birth. (44%) represent a birth interval of less than 18 months (PCBS,
2006).

1.8.3 Socio-economic Context
According to the last labor force survey of Palestinian central bureau of statistic (PCBS) in
February 2012 which released a significant improvement in year 2011 compared with
previous three years. The rate of unemployed woman in Gaza Strip has been improved
since2008. It was significantly improved by 24% in year 2011 in comparison with previous
year. In the Gaza Strip, the total number of person aged 15 yrs and over is 902,500. Only
41.5% of them (375,000) are in labor force (PCBS, 2009).
Labor force estimates the number of male participants (whether in the form of full
employment, underemployment or unemployment) is more than four times of the number of
female participants. Moreover, the annual rate of women’s participation in the labor force
reached 12.1% compared to 68.1% for men during the period 1995-2006. The average
change of women’s labor force participation was 7.8% in this period compared to 1.8% for
men. Although this indicates that there has been a slight improvement in women’s
participation. This means that the participation gap has continued to exist in the last decade
and will probably continue for the upcoming years. Low participation of women in the labor
force is particularly evident in the Gaza Strip; where women account for no more than 11%
of the total labor force (PCBS, 2009).
Poverty is less prevalent in the State of Palestine than previously believed. Slightly more
than one out of four individuals (25.7%) was living below poverty line in 2010, (18.3% in
the WB and 38.0% in GS) (PCBS, 2010).

1.8.4 Health Service Context
The five main health providers of health services in Palestine are Ministry of Health
(MOH),United Nations Relief and Works Agency (UNRWA), Nongovernmental health
organization(NGOs) and Palestinian Military Medical Services (PMMS). The MOH is
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responsible for a significant portion of health care delivery system. In the Gaza Strip, there
are 54 primary health care centers while in the West bank, there are 404 primary health care
centers. MOH provides a number of specific health programs as: health education\
community involvement, school health, immunization, human resources development, and
referral of patients to non MOH facilities (when services are not available in governmental
facilities). UNRWA operates 20 primary health care centers scattered in eight refugee
camps in the Gaza Strip and 41 centers in the West Bank. The NGOs sector operates 206
primary health care centers and general clinics, (66) of them in Gaza Strip, and in the West
Bank they operate 140 primary health care centers where PMMS operate 23 primary
healthcare centers and clinics (7) of them in Gaza Strip and (16) in West Bank (MOH,
2012).
The hospital services are operated by the government and non-government sectors. The
hospitals have improved in terms of facilities, technical and support services over the years
by adding new departments and diagnostic equipment, as well as providing continuous
professional training. There are 81 hospitals in Palestine, 51 in WB and 31 in Gaza Strip.
The total number of beds is 5,414 in government and non-government hospitals; 58.4%in
West Bank and 51.6% in Gaza Strip. In Palestine, there are 13 beds per 10,000 of
populations; 12.3 beds/10,000 populations in West Bank and 17.2 beds/10,000 population
in Gaza Strip (MOH, 2012(.
Al-Shifa commutative medical centers considered the biggest health institution in
Palestinian National Authority. The hospital contains 583 hospitalization beds, distributed
in different departments: Surgical Hospital, Medical Hospital and Maternity Hospital, each
of them has its own administrative team (MOH, 2009).
Number of total deliveries in MOH Hospitals (Gaza Strip) 40,900; In Al Shifa Hospital was
about 17,071 and daily rate of deliveries about 47 , number of total deliveries in Nasser
Hospital was 10,391 and daily rate about 28, , number of total deliveries in Al Aqsa
Hospital was 5,925 and number of total deliveries in Al Helal Hospital was 7,513 ,this data
reveals that the rate of deliveries at Al Shifa Hospital nearly was doubled that in Nasser
Hospital (MOH, 2012).

1.8.5 Nutrition Service Context
According to MOH, WHO, UNICEF, the main players implementing nutrition- related
programmes in the Occupied Palestinian Territory (OPT) are the MOH and UNRWA.
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Several other United Nations (UN) agencies as WHO and World Food Program (WFP) and
NGOs (as Ard El Insan through their PHC services) are also involved in programming
(MOH, 2010). The MOH is the government body responsible for nutrition in the OPT and is
the main provider of PHC services. Services include growth monitoring, micronutrient
supplementation, nutrition education and counseling on breast feeding and complementary
feeding. UNRWA is responsible for providing PHC services for the refugee population,
UNRWA clinics provide growth monitoring, breast feeding and nutrition counseling
services, all its maternity centers are classified as Baby Friendly Hospitals. UNRWA has
always provided food aid to hardship cases. UNICEF supports the MOH in many areas of
nutrition which include the development of nutrition awareness-raising campaigns on
combating iron deficiency anemia and on appropriate child feeding practices. It is also
working on the development and implementation of national policy and guidelines for
infant and child nutrition (UNRWA, 2010).
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Chapter Two
Literature Review
2.1 Pre- conception Maternal Status
Nutrition before pregnancy affects both present mother health and infant future
development. The most important determinant of restricted fetal growth is a low prepregnancy body mass index (Nils and Kjell, 2012).
Maternal short stature and low BMI independently have adverse effects on pregnancy
outcomes: respectively, an increased risk of complications in pregnancy, and child’s low
birth weight; and poor fetal physical development (WHO, 2012).
Maternal pre pregnant obesity has been associated with pregnancy complications, such as
preeclampsia, gestational diabetes mellitus (GDM),pregnancy-induced hypertension and
cardiovascular diseases. In addition, maternal obesity has been related to an increased risk
of miscarriage, late fetal death, preterm birth caesarean deliveries, and shoulder dystocia.
Maternal pre pregnant underweight is related to higher rates of small for gestational age
infants(SGA) ,spontaneous preterm delivery ,seizure, meconium aspiration syndrome and
prolonged hospital stay (Mugaas,2007).

2.2 Nutritional Status during Pregnancy
Maternal nutrition is a fundamental determinant of fetal growth, birth weight and infant and
maternal morbidity and mortality (WHO, 2012).
Nutrition during pregnancy plays a key role in the well-being of the mother and the
newborn infant and further influences health during childhood and adulthood. Thus in the
course of pregnancy and lactation, the quantity and quality of nourishment is of particular
importance(Mugaas, 2007).
Nutrition plays a crucial role in epigenetic programming of offspring growth and
development, and diet has been shown to dynamically affect DNA methylation status
(Feng et al., 2013).
The mother’s nutritional status and the fetus’ access to nutrients during prenatal
development may have significant consequences on the individuals health measured both as
short- and long term consequences(Mugaas, 2007).
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2.3 Consequences of Maternal Malnutrition
The embryo is most vulnerable to the effects of poor maternal diet during the first few
weeks of development. Maternal malnutrition during pregnancy can induce permanent
alterations in offspring phenotype and subsequently affect offspring outcomes, such as
growth and body composition, nutrient metabolism and overall energy homeostasis in both
pre- and post-natal environments. Effects are predicted to continue into adulthood and may
have long-term consequences for the risk of metabolic disease. However, the nutrient
intakes required to optimize the short-term or long-term health of the offspring is undefined.
Recent evidence has indicated that the ratio of protein to non-protein (P:NP) energy in the
diet may play an important role in the development of obesity and subsequent noncommunicable diseases. This is due to regulatory mechanisms prioritizing the maintenance
of an adequate protein intake level at the partial expense of carbohydrate and fat intake.
This phenomenon is explained by overconsumption of carbohydrate coupled with increased
energy intake, potentially leading to an increase in adiposity and metabolic disorders
(Blumfield et al., 2012).

Additionally maternal restriction of micronutrients increased body fat per cent, plasma
triglycerides and modulated adipokine expression which are important in the development
of diseases related to carbohydrate and lipid metabolism. These also decreased lean body
mass, fat free mass and impaired the offspring’s capacity to secrete insulin to a glucose
challenge (Raghunath et al., 2009).
Unbalanced nutrition during periconception is considered as one of the major environmental
factors, which may result in fetal death or severe abnormalities which lead to long-term,
irreversible and detrimental consequences to the fetus. According to the data from WHO,
iodine deficiency, iron deficiency, and vitamin A deficiency (VAD) are the most prevalent
micronutrient disorders in the global public health (Feng et al., 2013).

Children born with low birth weight are at higher risk of mortality in the newborn period
and of developing non communicable diseases such as coronary heart disease, hypertension,
type 2 diabetes and impaired glucose tolerance in adulthood (WHO, 2012).
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2.4 The Institute of Medicine’s Recommendations for Gestational Weight Gain.
Recommendations are based on pre-gestational BMI(Mugaas, 2007;Deardorff et al.,2013).

Table 2.4: Pre-pregnant Body mass Index and Gestational Weight Gain
Pre-pregnant Body Mass Index (pBMI)

Gestational Weight Gain (GWG)

Weight kg/Height (m)2

(Kg)

<19.8 (underweight)

12.5-18.0

19.8-26 (normal weight)

11.5-16.0

26.1-29.0 (overweight)

7.0-11.5
≤6.8

>29.0 (obese)

2.5 Nutrition Requirements during Pregnancy
The rapid growth of the fetus and supporting maternal tissues necessitate an increase in the
nutritional requirements of the pregnant woman above non pregnant. Nearly all nutrients are
required in greater amounts during pregnancy, but the magnitude of the increase is greater
for some nutrients than for others(Sardesai, 2013).
Proper dietary balance is necessary to ensure sufficient energy intake for adequate growth
of fetus without drawing on mother’s own tissues to maintain her pregnancy(Durrani and
Rani, 2011).

2.5.1 Energy
An average of about an extra 150–200 Cal/day is recommended during the first trimester
and 350 Cal/day thereafter. The National Research Council recommends an average of an
additional 300 Cal/day for pregnant woman. For underweight or physically active pregnant
women, more than an additional 300 Cal/day may be needed. In contrast, for obese women,
pregnancy is viewed as an inappropriate time to limit energy intake or initiate weight loss.
A balanced diet with adequate energy intake usually provides an adequate supply of the
essential micronutrients(Sardesai, 2013).

12

2.5.2 Macronutrients and Micronutrients
Fetal growth is a complex process which depends both on the genetic makeup and
intrauterine environment. Maternal nutrition during pregnancy is an important environment.
Adequate nutrient supply is required during pregnancy and lactation for the support of
fetal/infant growth and development. Macro- and micronutrients are both important to
sustain pregnancy and for appropriate growth of the fetus. While macronutrients provide
energy and proteins for fetal growth, micronutrients play a major role in the metabolism of
macronutrients, structural and cellular metabolism of the fetus (Rao et al., 2012).

2.5.2.1 Macronutrients
Macronutrients play an important function in the development of offspring adiposity, also
influence the regulation of body fat and the etiology of other health outcomes (Blumfield et
al., 2012).
There are no specific recommendations relating to intake of macronutrients during
pregnancy. The percentage distribution of the macronutrients such as carbohydrates, fats
and proteins should be the same as for the non-pregnant population(mugaas, 2007).

2.5.2.1.1 Carbohydrates
The majority of calories eaten during pregnancy (at least 50%) should come from
carbohydrates; one study found that excessive sugar intake may increase the risk of
delivering a small-for-gestational age infant. Fiber can help alleviate constipation and
hemorrhoids, which often occur during pregnancy. Whether pregnant or not, 25-35 g of
fiber are needed every day. Increased fiber intake should be accompanied by increased fluid
intake (Story et al., 2011).
A supply of sufficient calories in the form of carbohydrates can usually spare the
metabolism of more important nutrients such as proteins during pregnancy(Sardesai, 2013).

2.5.2.1.2 Proteins
The protein requirement is increased by 20% for the pregnant woman, and by 25% for the
pregnant adolescent. Proteins are essential for tissue building, and protein-rich foods are
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excellent sources of many other essential nutrients, especially iron, copper, zinc, and the B
vitamins(Roth, 2011).
Protein requirements increase in pregnancy, although not significantly in the first trimester.
The RDA for protein in pregnancy is 1.1 g protein/kg/day or 25 g added protein daily in the
second and third trimesters (Mary et al., 2012).
Maternal dietary protein restriction during pregnancy leads to a persistent decrease in the
methylation of glucocorticoid receptor and peroxisomal proliferator-activated receptor
genes, and the latter is associated with unbalanced lipid metabolism in the adult (Feng et al.,
2013).

2.5.2.1.3 Fats
Fat requirements are unchanged during pregnancy. The American Heart Association
guidelines for fat are 30% of total calories per day. The fat intake of a 2000-calorie diet is
60 g/day. Saturated fats should be limited and the majority of fat should be
monounsaturated and polyunsaturated(Story et al., 2011).
Some research has shown that the long-chain polyunsaturated fatty acids (FA), in particular
docosahexaenoic acid (DHA) and arachidonic acid (AA), in the maternal diet play a role in
fetal growth and development. DHA and AA (n-3 FA, found in fish, shellfish, flaxseed,
walnuts, and canola oil)have been associated with neonatal brain development and visual
acuity of infants. They may also have a role in improving birth weights, decreasing the
incidence of intrauterine growth retardation(IUGR), and preventing preeclampsia(Story et
al., 2011).
Fat also plays a role in transporting the fat-soluble vitamins and is a concentrated source of
calories, helping to meet theenergy needs of pregnancy. One study found that infants born
prematurely or of low birth weight were more likely to have had mothers who were
inadequately nourished and had dietary deficits of essential FA (Story et al., 2011).

2.5.2.2 Micronutrients (Minerals and Vitamins)
Micronutrients play a major role in regulating metabolic processes of living organisms. In
pregnancy, there is an increased requirement for these nutrients to satisfy the needs of the
growing fetus and to maintain the optimal nutritional status of the mother(Sardesai, 2013).
Pregnancy is associated with physiologic changes that result in increased plasma volume
with decreased concentrations of circulating nutrient-binding proteins and micronutrients.
14

The absorption of many micronutrients is increased during pregnancy, yet maternal dietary
intake may be inadequate to meet the requirements. The resulting micronutrient deficiencies
may impair the health of the mother and the growth, development, and later health of the
offspring (Kæstel et al., 2012).
Micronutrient deficiencies often appear in combination, especially in developing countries,
due to : insufficient availability of adequate food quality, cultural differences, seasonal
variations, poverty, and infections. Results from several randomized, controlled studies
show significant improvements in pregnancy outcomes (increase in birth weight; reduction
in low birth weight) after introduction of multiple micronutrient (MMN) supplementation
(Nils and Kjell, 2012) .

2.5.2.2.1 Iron
Hemoglobin levels less than 11 g/dL or hematocrit levels below 33% in the first or third
trimester indicate anemia. Hemoglobin levels less than 10.4 g/dL or hematocrit levels below
32% in the second trimester indicate anemia. It is difficult for pregnant to meet the iron
requirements by altering their diets. The RDA for iron is 27g/day in pregnancy (Hark,
2007).
Iron status seems to be implicated in some pregnancy disorders affecting mother and fetus,
such as preeclampsia, prematurity and premature rupture of membranes. Recently it has
been hypothesized that maternal iron status might be involved in cognitive development of
the infant. Some studies showed that maternal iron deficiency anemia is linked to altered
infant behavioral and neural development; some authors reported that iron supplementation
increased birth weight and reduced the incidence of preterm delivery, whereas others found
no effect (Berti et al., 2011).

2.5.2.2.2 Calcium
The DRIs for calcium during pregnancy are not increased above non-pregnancy levels, as
calcium absorption increases during pregnancy. Most of the additional calcium requirement
of pregnancy occurs during third trimester, during which the fetus absorbs an average of
300 mg/day. The recommended adequate intake (AI) for women 19–50 years old is 1000
mg/day; the AI for the adolescent female population age 9–19 is 1300 mg/day. Some
professionals argue that non-adolescent pregnant women should increase their daily intake
to 1200 mg/day(Hark, 2007).
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During pregnancy, a substantially increased demand for Ca occurs. This is met by a
doubling of intestinal absorption and mobilization from the skeleton. Deficiency is rare in
pregnancy, but is associated with pre-eclampsia, and may induce IUGR (Nils and Kjell,
2012).

2.5.2.2.3 Zinc(Zn)
The AI for Zn during pregnancy is 15 mg per day. Young pregnant teenagers who are still
growing may have higher needs. In one recent study, low intakes of Zn were associated
with an increased risk of low birth weight and preterm delivery in adolescents (Story et al.,
2011).
Zn is essential for the activity of approximately 100 enzymes. In addition to antioxidant
functions, Zn supports the immune system and affects protein synthesis. It is essential for
embryogenesis and important for normal fetal growth and growth during childhood and
adolescence. Zn requirements are highest in the third trimester when the fetus acquires twothirds of its zinc stores(Nils and Kjell, 2012).

2.5.2.2.4 Magnesium
Magnesium (Mg) is a widespread enzyme cofactor and activator. Gestational Mg deficiency
may interfere with fetal growth and development and may cause a range of morbidity from
hematological to teratogenic damage (Nils and Kjell, 2012).
Recommendations for Mg intake increase by 40 mg/day during pregnancy (from 310–320
mg/day in non-pregnant adult women to 350– 360 mg/day for pregnancy, and 400 mg/day
in pregnant women younger than 18),although no experimental data directly support this
recommendation (Hark, 2007).

2.5.2.2.5 Selenium
Selenium (Se) is an antioxidant supporting humoral and cell mediated immunity, important
for reproduction. Low Se status is associated with recurrent abortions, pre-eclampsia and
IUGR(Nils and Kjell, 2012).
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2.5.2.2.6 Vitamin B1
Vitamin B1 (thiamine) is a water-soluble vitamin acting as a coenzyme, being essential in
energy metabolism, and lipid and nucleotide synthesis enzymes, especially in the
developing brain. Deficiency may impair brain development. Specific active placental
transport systems for vitamin B1 and B2 (riboflavin) cause higher concentrations in the
fetus than in maternal blood. Vitamin B1 deficiency is common in developing countries,
especially during pregnancy, and may impair fetal growth. For pregnancy an additional
thiamine& riboflavin requirement of 0.3 mg/day is estimated based on increased growth in
maternal and fetal compartments and a small increase in energy utilization. (Nils and Kjell,
2012).

2.5.2.2.7 Vitamin B6
Vitamin B6 (pyridoxine, pyridoxal, and pyridoxamine) is important as co-enzymes in
protein metabolism in development of the central nervous system. Vitamin B6 deficiency is
associated with pre-eclampsia, gestational carbohydrate intolerance, hyperemesis
gravidarum, and neurologic disease of infants. The recommended level of vitamin B6 is 1.9
mg for pregnant adolescents (Nils and Kjell, 2012).

2.5.2.2.8 Folate(Vitamin B9)
Folate is a water-soluble B vitamin that plays a major coenzymatic role in the synthesis of
DNA,RNA and certain amino acids. Deficiency may lead to congenital malformations
(neural tube damage, orofacial clefts, cardial anomalies),anemia and certain complications
during pregnancy(spontaneous abortions, bleeding, pre eclampsia, IUGR and abruptio
placentae) (Story et al., 2011).
Low folate status may also cause hyper-homocystemia, hypercoagulability and venous
thrombosis. To reduce risk of congenital malformations and pregnancy complications a
daily supplemental dose of 400 mg/day of folate is recommended when planning
pregnancy. Increased risk off neural tube defects is seen in several conditions: obesity,
personal or family history of neural tube defects, pre-gestational diabetes, and epilepsy. A
higher dose (5mg) is recommended in these situations. Maternal consumption of folic acid
containing prenatal multivitamins is associated with decreased risk of several congenital
anomalies, not only neural tube defects (Nils and Kjell, 2012).
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Supplementation with folic acid during early gestation has been related to a 50% protective
effect against first occurrence and a 72% protective effect against recurrent neural tube
defects (i.e., spina bifida, an encephaly, encephalocele).The RDA for folic acid in pregnant
women is 0.6 mg/day(Hark, 2007).

2.5.2.2. 9 Vitamin B12
Vitamin B12 (cobalamin) is an important support for erythropoiesis, there is a global
increased prevalence of low plasma vitamin B12 concentrations during pregnancy. In
developing countries diets are generally low in animal products and consequently in vitamin
B12 content. Pregnant women consuming a long-term, predominantly vegetarian diet, have
an increased risk of vitamin B12 deficiency. Vitamin B12 deficiency may cause defective
DNA synthesis, megaloblastic anemia and neurological abnormalities(Nils and Kjell, 2012).

2.5.2.2.10 Vitamins C and E
Recently, much interest has been focused on the water-soluble vitamin C (ascorbic acid)
and the fat-soluble vitamin E (alpha-tocopherol being the most active form), which are
powerful antioxidants for the prevention and treatment of pre-eclampsia. Both vitamin C
and vitamin E concentrations are reduced in pre-eclampsia, parallel with an increase in
oxidative stress markers. Zhang et al. observed an increased risk of pre-eclampsia among
women with an intake below 85 mg vitamin supplementing women with antioxidants during
pregnancy. Two similar studies showed no effect of vitamin C and vitamin E, respectively,
and a meta-analysis concluded that combined vitamin C and E supplementation during
pregnancy does not reduce the risk of pre-eclampsia, fetal or neonatal loss, SGA infant, or
preterm birth(Nils and Kjell, 2012).

2.5.2.2.11 Vitamin D
Vitamin D is a fat-soluble vitamin which plays an important role in immune function, cell
differentiation, bone growth and the reduction of inflammation. Vitamin D is essential for
Ca homeostasis and in reducing the risk of chronic diseases such as colon, breast and
prostate cancer, metabolic syndrome, multiple sclerosis, type I diabetes, and inflammatory
bowel disease. The recommended intake of vitamin D for women of childbearing age is 200
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IU (5 mcg), whether pregnant or not. The major source of vitamin D for humans is the
exposure of the skin to sunlight. Vitamin D status in pregnant women should be of concern
even in industrialized countries. Decreased levels of 25-hydroxyvitamin D were associated
with poor fetal and infant skeletal growth and tooth mineralization. Osteomalacia is a wellrecognised pregnancy complication in Asians living in the United Kingdom. Asian
immigrants to Europeare at particular risk of vitamin D deficiency during pregnancy(Nils
and Kjell, 2012).

2.5.2.2.12 Vitamin A
Vitamin A, a fat soluble vitamin, is necessary for the maintenance and functioning of many
body tissues especially for the growth, proliferation and differentiation of epithelial cells.
Vitamin A plays a key role in the formation of rhodopsin, the visual pigment of the eye and
is believed to be essential for normal embryogenesis and haematopoiesis(Broek et al.,
2007).
Vitamin A is essential for vision (especially dark adaptation) through rods in the retina,
which are responsible for vision in dim light, immune response, bone growth, reproduction,
the maintenance of the surface linings of the eyes, epithelial cell growth and repair, and the
epithelial integrity of the respiratory, urinary, and intestinal tracts. Vitamin A is also
important for embryonic development and the regulation of adult genes. It functions as an
activator of gene expression(Ansstas et al., 2012).
Vitamin A is also involved in vitamin D function, as these nutrients work in tandem through
the same receptor sites . There is some evidence that large intakes of retinol can adversely
affect the action of vitamin D in the uptake of calcium in the bones and reduce the
protective effect of high vitamin D on colon cancer risk(Cribb et al., 2013).

2.6 Metabolism of Vitamin A
Vitamin A is obtained from the diet either directly in the form of retinoids, with the richest
source being animal liver, or in the form of retinyl esters and carotenoids, with the richest
sources being yellow-orange vegetables/fruits. Pro-vitamins (carotenoids) are converted to
pre-formed vitamin A(retinoids) in the body through two successive oxidation steps.
Intestinal cells can split carotene in two molecules of retinoids(Mazariegos et al.,2011).
Ingested vitamin A (as retinyl esters) and -carotene (up to 45% in its intact form, with the
remainder being converted to vitamin A) are broken down to free retinol in small intestine19

requires bile, digestive enzymes, and taken up by enterocytes, then enter the lymphatic
system packaged in chylomicrons. In the vascular endothelium, chylomicron hydrolysis by
lipoprotein lipase (LPL) generates chylomicron remnants, which still contain -carotene
and retinyl esters. The majority (75%) of retinyl esters in chylomicron remnants is taken up
by the liver and hydrolyzed to retinol either to be stored or to be re-secreted bound to
retinol-binding protein (RBP). The remaining 25% of retinyl esters from chylomicron
remnants are taken up by peripheral tissues. In addition, exchange of -carotene and vitamin
A may also occur among lipoprotein particles (HDL, LDL, VLDL) in the blood stream.
Tissue vitamin A needs are met either by uptake of retinoids and their precursors from
circulating lipoproteins, or by uptake of RBP (Wassef et al., 2013).
The blood circuit transports retinol in a complex with (RBP) with trans thyretin (TTR) to
respective target tissues, where RBP can bind to the trans membrane receptor, which is
responsible for the cellular uptake of retinol to synthesize retinoic acid. However, it is now
generally accepted that all-trans retinoic acid is the main biologically active retinoid in vivo.
The functions of retinoic acid signaling during development are mediated mainly by two
nuclear hormone receptors: the retinoic acid receptor (RAR) and the retinoid X receptor
(RXR) (Cribb et al.,2013).

2.7 Sources of Vitamin A
Vitamin A can be obtained naturally in two forms; pre-formed as retinoids and as provitamin A carotenoids. Pre-formed retinol is fat-soluble and well absorbed in the body and
is found mainly in animal-based foods such as liver, butter, cheese, eggs, fish oil, salmon,
mackerel, herring, fortified milk and is added to most fat spreads. The plant-based
carotenoids (over 600 types) are found primarily in colourful fruits and vegetables such as
carrots, sweet potato, green vegetables, tomatoes, oranges, and cantaloupe melons.
However, only a few of the carotenoids have VA activity and they are not as well absorbed
as retinol(Cribb et al.,2013).

2.8 Vitamin A and Pregnancy
During pregnancy, vitamin A is essential for the health of the mother as well as for
implantation and later normal development of the fetus and neonate. This is because vitamin
A is important for cell division, fetal organ and skeletal growth and maturation,
maintenance of the immune system to strengthen defenses against infection, and
21

development of vision in the fetus as well as maintenance of maternal eye health and night
vision. Thus, there is an increased need for vitamin A during pregnancy, although the
additional amount required is small and the increased requirement is limited to the third
trimester. The RNI of VA for women during pregnancy is 800 μg retinol equivalents
(RE)/day, which may be difficult to achieve through the diet alone in vitamin A-deficient
areas(WHO,2011).
Signaling by vitamin A through its active metabolite retinoic acid is a key regulator of
spinal cord development and functions of the hematopoietic and immune systems. VA is
required for the mobilization and utilization of iron for hemoglobin synthesis(Ross et
al.,2011).
Vitamin A performs important roles in both development and maintenance of adult
vertebrate brain homeostasis, and in other central nervous system (CNS)-related functions,
for instance learning and memory(Schnorr et al., 2011).

2.9 Adverse Health Outcomes Associated with Vitamin A Deficiency (VAD)
In pregnant and nursing women, the implications of VAD is seen in elevated rates of
morbidity and maternal mortality, mainly due to infectious causes, such as those affecting
the genitourinary, digestive , respiratory tracts and can cause hearing loss. Night blindness
is the first functional manifestation of VAD, occurring mainly in pregnant women during
the second and third trimesters of gestation (Chagas et al., 2011).
VAD during pregnancy seems to be associated with preterm birth, LBW, eye defects of all
sorts, including the complete absence of eyes, and low neonatal liver stores. Low VA status
of the newborn appears to contribute to the risk for bronchopulmonary dysplasia (chronic
lung disease), which is defined as a need for increased oxygen. Low neonatal liver stores
and a low supply during lactation also appear to increase the risk for infection(Berti et al.,
2011).
Other reported birth defects were microphthalmia, accessory ears, cleft lip and palate as
well as misplaced kidneys. In 1950, Wilson and Warkany reported malformations of the
eye, urogenital tract, heart and lung in the offspring of rats fed with VAD diets prior to and
during gestation (Mazariegos et al., 2011).
Many studies in rats show that VAD can lead to damage in terms of spatial learning,
Memory and the somatic sensory system insufficient vitamin A during prenatal life may
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impair embryonic segmentation and growth, and also stop vascularization process
throughout adulthood (Schnorr et al.,2011).

2.10 Definition of VAD
WHO has defined VAD as tissue concentrations of VA low enough to have adverse health
consequences, even if there is no evidence of clinical xerophthalmia. In more recent years,
the term “vitamin A deficiency disorders” has been coined to reflect the diversity of adverse
outcomes caused by VAD (West, 2013).
VAD in pregnant women aged 15–44 years was operationally defined as:
•Vitamin A deficient: Serum retinol concentration <0.70mmol/l.
• Vitamin A sufficient: Serum retinol concentration ≥0.70mmol/l (Lara-Ramírez et al.,
2013).

2.11 Vitamin A Deficiency Causes
Vitamin A deficiency may be secondary to decreased ingestion, defective absorption and
altered metabolism, or increased requirements. Because vitamin A is a fat-soluble vitamin,
any gastrointestinal tract (GIT) diseases affecting the absorption of fats also affect vitamin
A absorption. Patients with cystic fibrosis, sprue, pancreatic insufficiency, inflammatory
bowel disorder (IBD), or cholestasis, as well as persons who have undergone small-bowel
bypass surgery, are at increased risk for vitamin A deficiency. These patients should be
advised to consume vitamin A supplementation (Ansstas et al., 2012).
Although pregnant women are susceptible to vitamin A deficiency throughout gestation,
deficiency is most common in the third trimester due to accelerated fetal development and
the physiological increase in blood volume during this period. In a pregnant woman with
moderate vitamin A deficiency, the fetus can still obtain sufficient vitamin A to develop
appropriately(WHO,2011).
Mothers of twins or short-interval births are also at risk for vitamin A deficiency, even in
countries where vitamin A supplementation is not an issue (Mazariegos et al.,2011).
2.12 Hypervitaminosis A
Toxicity due to vitamin A intake can occur when large doses (9,000 ug/day or higher) are
ingested for prolonged periods of time (Mazariegos et al.,2011).
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The Teratology Society considers the regular intake of 2400 ug/day as safe during
pregnancy and doses over 7000 ug/day as teratogenic. Due to the tendency of vitamin A to
bioaccumulate, consumption of large doses in the months before conception may lead to
increased teratogenic risk, similar to that of vitamin A deficiency, results in skeletal,
craniofacial and central nervous system (CNS) defects(Mazariegos et al.,2011).
Thus, an excess of dietary vitamin A is also toxic to the organism. In animal experiments,
hypervitaminosis A was shown to result in congenital abnormalities collectively termed
retinoic acid embryopathy (RAE),which consists of malformations in the CNS (such as
hydrocephaly, an encephaly or spina bifida), microtia/anotia, micrognathia, cleft palate,
cardiac defects, thymic abnormalities and eye malformations. In addition, neurogenesis can
be affected resulting in learning disabilities(Mazariegos et al.,2011).
Additionally, excessive vitamin A intake has been linked to several CNS-associated
disturbances, including headache, pseudo-tumor cerebri and confusion, as well as cognitive
impairments, such as irritability, anxiety and depression. On the other hand, vitamin A
supplementation, like retinyl palmitate in doses as high as 3000 ug/day (60 ug/ kg/day),
seems to be safe by many authors to fertile women, at any time during pregnancy,
independently of their vitamin A status, and others suggest higher levels of safety(Schnorr
et al.,2011).

2.13 Diagnostic Criteria for Vitamin A Deficiency
No single indicator can be reliably used to assess the full spectrum of vitamin A deficiency.
Different aspects of vitamin A status are assessed using clinical indicators, biochemical
indicators, functional indicators and histological indicators (WHO, 2011). In humans,
vitamin A is stored almost exclusively (>90%) in the liver and some investigators propose
liver and/or total body stores as a primary indicator of vitamin A status (Mary et al., 2012).
Serum retinol concentration reflects an individual's vitamin A status. Because serum retinol
is homeostatically controlled, its levels do not drop until the body's stores are significantly
limited. The serum concentration of retinol is affected by several factors, including RBP
synthesis in the liver, infection, nutritional status, and the existing level of other nutrients,
such as zinc and iron(Ansstas et al., 2012).
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2.14 Recommendations about Vitamin A Supplementation
There are two main considerations. The first is that there is no doubt that synthetic retinoids,
used for the treatment of severe acne are teratogenic. Secondly there are case reports of
teratogenicity associated with high-dose supplementation with, or overdose of, vitamin A.
This raises the question which source of vitamin A supply in pregnancy and lactation can be
considered adequate and safe. Alternative strategies to augment maternal vitamin A status
are either selective supplementation with retinol, or supplementation/fortification with
isolated b-carotene. However, the conversion of -carotene to retinol may be limited (Betri
et al.,2011).
Vitamin A supplementation guides and programs have thus been put into place by the
WHO: women should receive a dose of 60,000 ug at parturition and prior to 8 weeks
postpartum, infants aged 0–5 months 3 doses of 45,000 ug at least one month apart, infants
aged 6–11 months a single dose of 30,000 ug, and infants of 12–59 months a dose of 60,000
ug every 6 months(West, 2013).
These doses of vitamin A are generally well tolerated, with few side effects reported.
Moreover, food supplementation (for example of sugar, margarine, flour or rice) and low
dose supplements over a longer period of time represent promising alternatives to the high
dose administration of vitamin A, as they reduce the risk of formation of significant
amounts of vitamin A-derived metabolites in the mother that could be passed on through the
milk to the infant (Mazariegos et al.,2011).
Periodic vitamin A supplementation has proven effective and affordable in preventing
xerophthalmia, reducing mortality, and attenuating hearing loss from infections in children.
Fortification of staple food items, as well as home-based fortification with nutrient powders,
offer promise of sustained and effective prevention (West, 2013).

2.15.1 Prevalence of Vitamin A Deficiency in Pregnant Women in the World
A large number of women experience micronutrient deficiencies (of iron and vitamin
A);almost half all pregnant women in the world are thought to have anemia and 9.8 million
pregnant women have night blindness. An estimated 19.1 million pregnant women (the
highest proportions in Africa and south-eastern Asia) have low serum retinol
concentrations. So, vitamin A deficiency remains a public health problem among women
(WHO, 2012).
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Vitamin A deficiency among women of child-bearing age is a serious global health
problem. According to the WHO, nearly 10 million pregnant women worldwide suffer from
night blindness, and 20 million have low serum retinol levels. Even in more developed
countries (e.g. UK), 30% of women between 19 and 34 years of age have reported VA
intakes below the recommended lower limit (Wassef et al., 2013).
VAD is affecting about 250 million pre-school children and 15% of pregnant women,
especially in developing countries(Feng et al.,2013).

2.15.2 Prevalence of Vitamin A Deficiency in Palestine
In developing areas of the world like our country Palestine, where vitamin A is largely
consumed in the form of fruits and vegetables, daily per capita intake is often insufficient to
meet dietary requirements. Inadequate intakes are further compromised by increased
requirements for the vitamin as children grow or during pregnancy, lactation and periods of
illness, as well as increased losses during common childhood infections. As a result, vitamin
A deficiency is quite prevalent in the developing world and particularly in countries with
the highest burden of under-five deaths (PCBS, 2010).

2.15.3 Prevalence of Vitamin A Deficiency in Gaza
In a 2002 health assessment, American Near East Refugee Aid (ANERA) discovered that
Gaza’s children were suffering from anemia, vitamin A deficiency, and acute and chronic
malnutrition. Many were at risk of irreversible physical and neurological damage. In
response, from 2003 to 2011, ANERA's Milk for Preschoolers program delivered a vitaminfortified snack of milk and biscuits every school day to thousands of preschoolers
throughout Gaza.
Today, in both the West Bank and Gaza, ANERA holds awareness sessions for families to
help increase their understanding of childhood nutrition, health and development. ANERA
partners with local Palestinian health organizations to run mobile health services at targeted
preschools and community centers in Gaza. Health teams provide physical exams, assess
hearing and vision, monitor growth, and screen for anemia and parasitic infections. These
types of interventions are proving successful in improving knowledge of child nutrition and
health care, but more work must be done to ensure that new practices are effectively
implemented and nutritionally sound(ANERA,2014).
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2.16 Intervention Programs
For countries with vitamin A deficiency problems, current international recommendations
call for high-dose vitamin A supplementation every four to six months, targeted to all
children between the ages of six to 59 months living in affected areas. Providing young
children with two high-dose vitamin A capsules a year is a safe, cost-effective, efficient
strategy for eliminating vitamin A deficiency and improving child survival. Giving vitamin
A to new mothers who are breastfeeding helps protect their children during the first months
of life and helps to replenish the mother’s stores of vitamin A, which are depleted during
pregnancy and lactation. For countries with vitamin A supplementation programs, the
definition of the indicator is the percent of children 6-59 months of age receiving at least
one high dose vitamin A supplement in the last six months.
Within the six months prior to the Palestinians family survey 2010, 89 percent of children
aged 6-59 months received a high dose Vitamin A supplement through the services
provided by UNRWA in the State of Palestine and the Palestinian Ministry of Health.
Vitamin A supplementation coverage was lowest in Rafah governorate (84 percent)
and highest in Jericho & Al-Aghwar governorate (96 percent). Vitamin A supplementation
is not recommended during pregnancy as part of routine antenatal care for the prevention of
maternal and infant morbidity and mortality (PCBS, 2010).

2.17 Implications for Future Research
Additional research on vitamin A supplementation in pregnant women may be useful for
further informing policy decisions; however, this should be considered in context with other
interventions that show more potential to reduce mortality.
If further studies are conducted, they should investigate the optimal dosing of vitamin A
supplements and the duration and frequency of supplementation during pregnancy required
to reduce night blindness.
Evidence on vitamin A (preformed and provitamin A carotenoids) supplementation (with
other recommended vitamins and minerals such as iron and folic acid) in the last trimester
of pregnancy for improving levels of retinol in breast milk and its consequent delivery to
the breastfed child should be reviewed and summarized (WHO,2011).
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Chapter Three
Subjects and Methods
This study was conducted to reveal the status of vitamin A during pregnancy and its effect
on pregnancy outcome. This chapter includes study design, place and periods of study,
study population and sample size, sampling process and data collection. Additionally,
methods of data analysis and ethical matters are included.

3.1 Study Design
This study is a cohort prospective study at a primary health care center. The primary feature
of prospective design is the outcome has not occurred at the time the study initiation and the
information is collected overtime to assess relationship between exposure and outcome. A
cohort of woman at their third trimester who was attending antenatal care at Al Remal clinic
was followed up. A prospective study design is the best use to identify the effect of vitamin
A excess or deficit on pregnancy outcome.

3.2 Setting of the Study
This study was carried out in Gaza governorate at Al Remal clinic in MOH.

3.3 Period of the Study
This study was started in May 2013. Writing the proposal and getting the approval letters
took 2 months. Data collection was started in July, 2013 and continued till the end of
September, 2013.

3.4 Target Population
The target population is all pregnant women in the third trimester attending Al Rimal clinic
in Gaza governorates.
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3.5 Sampling Procedure
The researcher sorted out pregnant women at their third trimester. Then a systematic
random sample was used where every second pregnant was picked up.

3.6 Sample Size
Total sample size was one hundred pregnant women in their third trimester were recruited in the
study. As a result of patient’s lack of cooperation, actual sample size was decreased to 92.

All subjects were interviewed on two occasions, during the third trimester of pregnancy and
after delivery of their infants.

3.7 Eligibility Criteria
3.7.1 Inclusion Criteria


Pregnant women in their third trimester



Singleton pregnancy

3.7.2 Exclusion Criteria


Pregnant women in first and second trimester



Multiple pregnancies



Diabetic pregnant women



Hypertensive pregnant women



Pregnant women with chronic disease



Pregnant with chronic gastrointestinal disorder

3.8 Pilot Study
A pilot study was conducted at Al Remal clinic on six pregnant women at third trimester, to
test the applicability & validity of the study and to evaluate the appropriateness of the
questions, the clarity of the wording, and re-evaluation of sample size, then these pregnant
women were excluded from actual sample.
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3.9 Data Collection
3.9.1 Preparation for the Field Work
The researcher prepared a list of candidate which selected from pregnant women in their
third trimester.
The assistants (four midwives) were trained on how to approach and to interview the
mothers in the same way as the researcher. Data was collected through direct and indirect
methods. Direct methods included measuring of biochemical test, anthropometric
information (measurement of weight, height, post-delivery weight of mother, and measuring
the weight of their infants after delivery).

Indirect data collection was carried out through highly structured interview questionnaire.
A questionnaire was prepared, organized and numbered with serial numbers, and includes
many variables.

3.9.2 Pregnant Women's Interview Questionnaire
Questions were arranged in a logical sequence. The following areas were included in the
questionnaire (Annex no.2&3):
Part 1: Maternal Part


Socio-demographic information: age, address, service provider, citizenship, smoking
status, income, occupation and education level of participants and their husbands.



Obstetric history, such as marital age, gravida, parity and history of stillbirth, delivery
of premature, low birth weight baby or delivery of infant with congenital anomalies.



Current obstetric information, such as gestational age, post partum hemorrhage, pre
eclampsia, and birth spacing.



Medical history of mothers during pregnancy, disorders occurring during pregnancy.



Dietary history of mother during pregnancy: Semi-quantitative food frequency
questionnaire, number of meals per day, the principle, type and content of meal, and
the rate of taking it, having any nutritional problems, and taking dietary supplements.

• Lifestyle during pregnancy which includes sleeping hours through day, exercise and
homework activity.
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Part 2: Newborn Part
Newborn information, such as mode of delivery, gender, weight, attendance, physical
examination.

3.9.2.1 Anthropometric Measurements
Information obtained from antenatal health care records during pregnancy such as height
and weight of mother through the first and second trimesters of pregnancy, and the weight
of mothers during the third trimester ,and after delivery were measured and recorded.

Standardization of Measuring Techniques:
Newborn Weight:
Newborn weight was measured by using Seca scale. The measurement was standardized
through balancing the scale with clean sheet of paper on the scale, put the infant on the scale
after birth and after cleaning its body and without dressing, finally reading weight and
documenting it up to 10g.

Weight Measurement for Mothers:
Before measurements of weight, all clients wore light clothes and removed shoes.
Mother's weight is measured by balanced scale (CAMRY DT 612) which was checked at
zero level before measuring procedures. It was used after testing the scale for accuracy and
documentation of weight to nearest 0.1kg.

Height Measurement for Mothers:
Height was measured using a seca stadiometer in the standing position, after asking the
mother to remove her shoes, not using anything in the head and stand on upright position
with documentation of height to the nearest centimeter.

3.9.2.2 Biochemical Analysis


Complete Blood Count (CBC). Two ml of venous blood drawn into EDTA tube and
examined for CBC by using Cell-Dyn 1800 at Al Remal laboratories clinic.



Serum Vitamin A was measured by using Immunochrom HPLC-application.



Serum iron was measured by using BioSystem assay.
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3.9.2.2.1 Materials for Biochemical Analysis
Reagent kits
Immunochrom HPLC-application for vitamin A in serum kit and iron kit

Instruments and disposables


HPLC with UV- detector, HPLC column vitamin A (IC 1600rp), and vortex mixer.



1.5ml reaction tubes (Eppendorf), various pipettes, and centrifuge.



Freezer (-20°C) for specimen storage.



EDTA tubes, chemistry tubes, plastic tubes, yellow and blue tips.



Alcohol swab, syringes and needles, and plasters.

Methods
Sample collection and analyses
Serum was used in this test system.
Vitamin A is light- and temperature sensitive, therefore samples have to be protected from
light, cooled and centrifuged immediately .
Blood samples were collected at baseline; complete blood count (CBC) and Iron levels were
measured at Al- Remal clinic laboratories, Vitamin A was determined at Islamic University
labes, Gaza. Serum vitamin A and Iron levels were obtained by centrifugation at 3000 rpm
for 20 minutes at 18°C or below, and serum transferred into a plastic tube and stored at –
20°C until batch analysis.
3.9.2.3 Laboratory Investigations
Venous blood was collected into blind tube for vitamin A and Iron levels and EDTA tube
for (CBC) complete blood count and serum was kept frozen until use for vitamin A and Iron
test.
Complete blood count (CBC) was assayed by a Cell-Dyne 1800 hematology analyzer.
3.9.2.4 Sample Processing
3.9.2.4.1 Vitamin A assay
The Immunochrom assay is intended for the quantitative determination of vitamin A in
serum.
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3.9.2.4.1.1 Principle of the assay
For the determination of vitamin A an internal standard and the precipitation reagent are
added. During the precipitation step high molecular substances are removed. After
centrifugation the supernatant is injected into the HPLC system.
The isocratic separation via HPLC at 30ºC uses a"reversed phase" column. One run lasts 15
minutes. The chromatograms are recorded by a UV- detector by wavelength 300 nm. The
quantification is performed with the delivered plasma calibrator; the concentration is
calculated by the "internal standard method" via integration of the peak heights resp. peak
areas.

3.9.2.4.1.2 Sample and standard preparation
Pipette into 1.5ml reaction tubes


Preparation of standard:

250µl STD +50µl IS + 250µl Dil+ 250µl PREC


Preparation of samples and controls:

250 µl sample or CTRL + 50 µl IS + 500 µl PREC
Vortex briefly. Leave the tubes for 30 minutes at 2-8 ºC and centerfuge at 10.000g for 2
minutes.
Inject 100 µl of the supernatant into HPLC- system.

3.9.2.4.1.3 Calculation of analytical results
Conc. Sample =peak area patient * conc. Calibrator *F
Peak area calibrator

F=

peak area IS of the calibrator

Peak area analyte of the calibrator

3.9.2.4.1.4 Internal quality control

Reference intervals
Vitamin A

316- 820µg/l
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The currently recommended WHO cut-off point for judging that VAD in a community
constitutes a public health problem and assessing its level of importance is a prevalence rate
of (≥ 2 – <10%) for mild , (≥ 10 - < 20%) for moderate and (≥ 20%) for severe levels of
Vitamin A deficiency. This is based on a serum retinol cut-off value of <200 μg/L (WHO,
1995). Whereas, for IVACG, the prevalent cut-off point is 15% (Sommer and Davidson,
2002).

3.9.2.4.1.5 Typical chromatogram

Figure 3.1: Typical Chromatogram

3.9.2.4.2 Iron assay
The BioSystem assay is intended for the quantitative determination of Iron in serum.

3.9.2.4.2.1 Procedure
1. Bring the reagent to room temperature.
2. pipette into labeled test tubes:
3.

Mix thoroughly and let stand the tubes for 5 minutes at room temperature.

4.

Read the absorbance (A) of the sample blanks at 560 nm against distilled water.

5.

Read the absorbance (A) of the samples and of the standard at 560 nm against the
reagent blank.

33

Table 3.1: Procedure of Serum Iron Analysis
Reagent blank

Sample blank

sample

standard

Distilled water

200µl

-----------

--------

--------

sample

----------

200 µl

200 µl

--------

Iron standard

----------

-----------

--------

200 µl

reagent

-----------

1.0ml

--------

--------

Working

1.0ml

--------

1.0ml

1.0ml

reagent

3.9.2.4.2.2 Calculation
The iron concentration in the sample is calculated using the following general formula:
(A) Sample - (A) Sample blank

* C standard = C sample

(A) Sample

3.9.2.4.2.3 Reference Values
Women 50-170µg/dl =9.0-30.4µmol/l

3.10 Ethical Considerations
Consent Forms
Informed consent applied for the mothers for their agreement to participate.
Confidentiality and privacy: Information obtained from women was kept confidential.
Identifying subjects with a code number rather than name protected the identity of study
subjects. The right of the women to hear about the nature of the study, and know that their
participation in the research was optional and they had the right to refuse.

Approval Letters obtained from:


Faculty of Pharmacy



The director general of Al Shifa hospital (Annex no.1).



The director of primary health care center.
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3.11 Data Analysis
The collected data was introduced to the computer using SPSS (Statistical Package for
Social Sciences) version 19 program. Data analysis was carried out as follows:


Data entry: Defining and coding of variables



Data cleaning.



Frequency tables of all variables.



Cross tabulation.

Chi-square test was the statistical tool used to test the differences between cases and
controls variables. t test for differences between means is also conducted,
P- value < 0.05 is considered statistically significant.

3.12 Obstacles of Study


The study was self-funded therefore the researcher faced financial problems.



Antenatal health care record for pregnant women may not contain all required data
because pregnant women came to health care center in the second or third trimester
or they did not follow up at all.



Pre pregnancy weight is difficult to obtain, it is not found in health record, and a lot
of women didn't know or remember their pre pregnancy weight.



Difficulty in performing anthropometric measurements for women following
delivery, as they were unable to come to clinic.
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Chapter Four
Results
This chapter aims to conduct the relevant statistical analysis in order to answer the questions
of this study. The first sections aim to highlight the homogeneity of the subjects in the
prospective cohort study conducted on pregnant women in their third trimester.
This chapter presents the results of the statistical analysis of data that was collected through
a structured questionnaire. Data analysis was performed using SPSS, version 19.0 computer
software. Descriptive statistics presented the demographical characteristics and socioeconomic status of the participants as well as the food frequency questionnaire, which
included the most common foods consumed by the participant’s pregnant women.

4.1 Socioeconomic and Demographic Characteristics of Study Participants
The study conducted in the maternal health department in Al Rimal clinic-Gaza city; the
distribution of the socioeconomic variables is summarized in Table 4.1. The sample consists
of 92 pregnant women in their third trimester.
With regards of the distribution of sample maternal age it is found that the mean maternal
age is 25.34±5.01 years, with minimum age is 15, and maximum age is 40 years.
More than three quarters of the samples 71(77.2%) maternal age was between 21- 34 years
old, 16 (17.4%) was 20 years old or less, while the rest are 5 (5.4%) whom are 35 years old
or more.
In marital age the results found that less than two thirds of the samples 58(63%)was married
in age 19 years old or more, while the rest are 34 (37%) married on age 18 years old or less
(The mean marital age is 19.91 ±3.1 years with minimum age 14, and maximum age 27).
Less than half of the sample is 44 (47.8%)have at least secondary degree. Around (65.2%)
of the samples have income meet expenses, with 22 (23.9%) from the participants have
income less than 2 dollars, with mean income /day/capita is 4.28$±3.38$, with minimum 0,
and maximum value is 19.05.
Results in Table 4.1 show that the highest percentage, 86 (93.5%) of pregnant women are
unemployed, on other hands 6 (6.5%) are employed.
The analysis shows that the mothers are more and highly educated than fathers. No one of
study participants were smokers however, 41 (44.6%) of them were passive smokers.
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Table 4.1: Socioeconomic and Demographic Characteristics of Study Participants
Variable
No (%)
Variable
No (%)
Maternal Age
Husband Smoking
16 (17.4)
41 (44.6)
Yes
≤ 20 years
21 – 34 years
≥ 35 years
Total
Marital Age

71(77.2)
5 (5.4)
92 (100)

≤ 18 years

34 (37)

≥ 19 years
Total
Mother Education
Basic
Secondary
University & higher
Total

58 (63)
92 (100)
12 (13)
44 (47.8)
36 (39.1)
92 (100)

Income Meet Expenses
Yes
No

60 (65.2)
32 (34.8)

Total

92 (100)

No
Total
Mother Work
Yes
No
Total
Husband Education
Basic
Secondary
University & higher
Total
Income/day/capital
< $2
≥ $2
Total

51 (55.4)
92 (100)
6 (6.5)
86 (93.5)
92 (100)
27 (29.3)
30 (32.6)
35 (38)
92 (100)
22 (23.9)
70 (76.1)
92 (100)

4.2 Life Style Characteristics, and Diet Behavior of Study Participants
In order to investigate the association between the lifestyle and serum vitamin A status,
different lifestyle issues are discussed in this section, namely, smoking status, practicing
physical activities as house working, and sleeping hours, number of meals, receiving a
healthy diet sessions and type of foods taken per day. Table 4.2 gives the distribution of the
sample subjects according to the categories of lifestyle.
More than half of the sample 69 (75%) are sleeping for 6-8 hours, 9 (9.8%) are sleeping for
less than 6 hours, and 14 (15.2%) of participants are sleeping for more than 9 hours (the
mean of sleeping hours is 7.73±1.54, with minimum 3 hours, and maximum 12 hours).
About maternal physical activity during pregnancy, the percentage was distributed as 75
(81.5%) which is more than a three quarters of the sample do light physical activity as
house working during the pregnancy, while 17 (18.5%) of women has heavy house working
during pregnancy.
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Diet Behavior
The general diet behavior status is investigated via checking the experience of participants
per day as listed and analyzed in Table 4.2.
The results show that 45 (48.9%) of them are eating less than three meals per day, 43
(46.7%) used to eat three meals per day, and the little percentage 4 (4.3%) used to eat more
than three meals per day.
Around two thirds of the sample 74 (80.4%) has received healthy diet sessions in their
pregnancy, and 18 (19.6%) samples does not receive any healthy diet sessions during their
pregnancy.
More than a half of sample 60 (65.2%) has a daily breakfast, and near a third of the sample
didn’t have breakfast daily.
Around third of the participants 36 (39.1%) are napping after meals, and 56 (60.9%) of
sample are not napping after meals.
Slightly more than one third 34 (37%) of participants reported that they used to have fast
food; while the majority 84 (91.3%) of them have snacks. Also, the majority 81 (88%) of
them used to eat dairy products. Intake of fruits and vegetables after meals is apparent in 57
(62%) of them
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Table 4.2: Life Style, and diet behaviors characteristics of Study Participants
Variable
No (%)
Variable
No (%)
Sleep Hours
Napping After Meal
Yes
36 (39.1)
< 6 hours
9 (9.8)
No
56 (60.9)
6 – 8 hours
69 (75)
≥9 hours
Total
House Work
Light
Heavy
Total
Number of Meals/day
< 3 meals
3 meals
>3meals
Total
Fast Food
Yes
No
Total
Dairy Products Intake
Yes
No
Total

14 (15.2)
92 (100)
75 (81.5)
17 (18.5)
92 (100)
45 (48.9)
43 (46.7)
4 (4.3)
92 (100)
34 (37)
58 (63)
92 (100)
81 (88)
11 (12)
92 (100)

Total

92 (100)

Receive a Healthy Diet Sessions
74 (80.4)
Yes
18 (19.6)
No
92 (100)
Total
Daily Breakfast
Yes
60 (65.2)
Sometimes
9 (9.8)
No
23 (25)
Total
92 (100)
Snacks
Yes
84 (91.3)
No
8 (8.7)
Total
92 (100)
Fruit & Vegetable Intake After Meal
Yes
57 (62 )
No
35 (38)
Total
92 (100)

4.3 Obstetric History of Study Participants
Three participants delivered stillbirth infants and only one gave history of delivered baby
with congenital anomalies (Table 4.3).
Table 4.3 shows that almost all of participants 89 (96.7%) has parity less than 6, and 3
(3.3%) of them has parity 6 or more, (with parity mean 1.9 ±1.84, minimum 0, and
maximum 8).
About 81 (88%) from the sample has a birth spacing between pregnancies 24 months or
less,and 11(12%) from the participants has birth spacing more than 24 months between
pregnancies in their history (with birth spacing mean 15.64 ±17.96 months, minimum 0,
maximum 144).

39

Variable
Parity
<6
≥6
Total
Stillbirth
Yes
No
Total

Table 4.3: Obstetric History of Study Participants
No (%)
Variable
Birth Spacing
≤ 24 months
89 (96.7)
>24 months
3 (3.3)
Total
92 (100)
Congenital Anomalies
3 (3.3)
Yes
89 (96.7)
No
92 (100)
Total

No (%)
81 (88)
11 (12)
92 (100)
1 (1.1)
91 (98.0)
92 (100)

4.4 Obstetric Condition during Current Pregnancy
The following table shows the different obstetric conditions as premature rupture of
membranes (PROM), delivery route, blood hemoglobin, pre-eclampsia, and birth
attendance.
Table 4.4 shows that about 1 (1.1%) of the participants suffered from PROM, around 81
(88%) gave birth through vaginal route, and the rest is 11 (12%) from participants was
subjected to a Caesarian delivery, and 6 (6.5%) from participants has pre-eclampsia.
Table 4.4: Obstetric Condition during Current Pregnancy
Variable
No (%)
Variable
PROM
Pre-eclampsia
Yes
1 (1.1)
Yes
No
91 (98.9)
No
92
(100)
Total
Total
Delivery Route
Birth Attendance
Vaginal
81 (88)
Doctor
Caesarian
11 (12)
Midwife
Total
92 (100)
Total

No (%)
6 (6.5)
86 (93.5)
92 (100)
72 (78.3)
20 21.7)
92 (100)

4.5 Medical Condition during Current Pregnancy
Results in table 4.5 show that more than half of participants 47 (51.1%) were suffering from
GIT disorders, i e. nausea, anorexia, vomiting, and diarrhea, and less than half 45 (48.9%)
of participants didn’t have GIT disorders. Night blindness presents in 6 (6.5%); skin dryness
presents in 7 (7.6%); hair dryness presents in 25 (27.2%); recurrent respiratory infections
presents in 11 (12%);and fragile nails presents in 18 (19.6%) of participants.
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Table 4.5: Medical Condition during Current Pregnancy
Variable
No (%)
Variable
No (%)
GIT Symptoms during Pregnancy*
Recurrent Respiratory Infections
Yes
47 (51.1)
Yes
11 (12)
No
45 (48.9)
No
81 (88)
Total
92 (100)
Total
92 (100)
Night Blindness
Skin Dryness
6 (6.5)
7 (7.6)
Yes
Yes
86 (93.5)
85 (92.4)
No
No
92 (100)
92 (100)
Total
Total
Hair Dryness
Fragile Nails
25 ( 27.2)
18 (19.6)
Yes
Yes
67 (72.8)
74 (80.4)
No
No
92 (100)
92 (100)
Total
Total
*Nausea, anorexia, vomiting, diarrhea
4.6 Nutrient Supplementation during Current Pregnancy
Table 4.6 shows that about three quarters 75 (81.5%) of the sample has taken folic acid
daily during pregnancy, and 3 (3.3%) of participants has taken folic acid for 4-6 per week
during pregnancy, and 3 (3.3%)from the participants has taken folic acid for 1-3 per week
only during pregnancy, while the rest 11(12%) from the participants didn’t take folic acid
during the pregnancy. The majority of the participants 33 (35.9%) has taken iron and folic
acid daily, while small percent 8 (8.7%) did not use the iron and folic acid.
More than half of study participants 56 (60.9%) didn’t take omega fatty acids while 19
(20.7%) of them has taken it daily. Less than two thirds of study participants 60 (65.2%)
didn’t take calcium while 18 (19.6%) of them has taken it daily.
Table 4.6: Nutrient Supplementation during Current Pregnancy
Variable
No (%)
Variable
No (%)
Folic Acid
Iron & Folic Acid
Daily
75 (81.5)
Daily
33 (35.9)
4-6/week
3 (3.3)
4-6/week
40 (43.5)
1-3/week
3 (3.3)
1-3/week
11 (12)
No use
11 (12)
No use
8 (8.7)
Total
92 (100)
Total
92 (100)
Omega Fatty Acid
Calcium
Daily
19 (20.7)
Daily
18 (19.6)
4-6/week
9 (9.8)
4-6/week
6 (6.5)
8 (8.7)
1-3/week
8 (8.7)
1-3/week
No use
56 (60.9)
No use
60 (65.2)
Total
92 (100)
Total
92 (100)
41

4.7 Anthropometric Measurements
The scale of maternal, four anthropometric variables are considered in this section. Their
descriptive statistics with respect the group of samples are discussed based on the results
presented in Table 4.7.
Table 4.7 shows the distribution of sample subjects to anthropometric measurements aspects
taken for all the participants as maternal height and weight, maternal weight gain and BMI.
The mean maternal height mean is 160.9 ±6.38 cm, with minimum value 144, and
maximum value 175.
The mean maternal weight in first trimester is 67.29 ±13.57 kg, with minimum value 43,
and maximum value 106
The mean maternal weight in second trimester mean 72.62±13.09 gm, with minimum value
50, and maximum value 117
The mean maternal weight in third trimester mean 75.04±12.96 kg, with minimum value 52,
and maximum value 121
The mean maternal weight after delivery mean 70.74±12.57 gm, with minimum value 47,
and maximum value 120
The mean maternal weight gain 7.75 ±3.87 kg, with minimum value -2, and maximum
value 16 kg.
The average BMI is 26 ±4.97, with minimum value 17.42, and maximum value 38.47, and
there is only one case only under 18.5 kg/Htm2
Only 5 (5.4%) of study participants are short stature, 10 (10.9%) of them have low body
weight, and 5 (5.4%) of low BMI in first trimester. Weight gain of less than 10 kg during
pregnancy is recorded for more than two thirds 64 (69.6%) of participants (table 4.7).
Table 4.7: Anthropometric Measurements
Variable
Maternal Height (cm)
< 150 cm

No (%)

5 (5.4)
87 (94.6)
≥ 150 cm
92 (100)
Total
Weight Gain(kg) in Third Trimester
< 10 kg
64 (69.6)
10 – 12 kg
18 (19.6)
>12 kg
10 (10.9)
Total

92 (100)

Variable
No (%)
Maternal Weight (kg) in First Trimester
< 50 kg
10 (10.9)
82 (89.1)
≥ 50 kg
Total
BMI in First Trimester
Underweight
Normal Weight
Overweight
Obesity
Total
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92 (100)
5 (5.4)
35 (38)
36 (39.1)
16 (17.4)
92 (100)

4.8 Paired t test of Maternal Weight
In this section we summarize and test the significance difference between the mean
maternal weights in first and third trimester of the current pregnancy.
The results in table 4.8 indicate a strong significant association between maternal weight in
first and third trimester at 0.05 level of significant
Table 4.8 Paired t test of Maternal Weight
Maternal Weight

No.

Mean

SD

First Trimester

92

67.29 kg

13.57 kg

Third Trimester

92

75.04 kg

12.96 kg

t

P value

- 19.17

0.00

*Statistically significant (p-value <0.05).
4.9 Current Pregnancy Outcome
The results in table 4.9 summarize different variables in current pregnancy outcome, the
table shows that the majority of the samples 91 ( 98.9%) complete 37 weeks or more, only
one case the gestational age for her baby was less than 37 weeks as shown in the table. The
previous table shows that about half of the samples 44 (47.8%) has delivered male babies,
while the rest 48(52.2%) has delivered female babies.
The mean infant head circumference 34.93 ±2.07 cm, with minimum value 23.5, and
maximum value 43. Only one infant (1.1%) was born with large head circumference and 12
(13%) of small head circumference. Also, those who gave birth infants with low birth
weight represent 4 (4.3%) of study participants. Six (6.5%) were considered short stature at
birth.
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Variable
Gestational Age
< 37 weeks
≥ 37 weeks & more
Total
Baby Sex
Male
Female
Total
Birth Weight*
LBW (< 2500 gm)
NBW (2500-3999 gm)
HBW (≥4000 gm)
Total
Birth Height*
Short (≤47 cm)
Normal (48-53 cm)
Tall (≥ 54 cm)
Total

Table 4.9: Current Pregnancy Outcome
No (%)
Variable
Neonatal Jaundice
1 (1.1)
Yes
91 (98.9)
No
92 (100)
Total
Admission to ICU
44 (47.8)
Yes
48 (52.2)
No
92 (100)
Total
Head Circumference*
4 (4.3)
Small HC (< 34 cm)
81 (88)
Normal HC (34-37 cm)
7 (7.6)
Large HC (≥ 38 cm)
92 (100)
Total

No (%)
49 (53.3)
43 (46.7)
92 (100)
8 (8.7)
84 (91.3)
92 (100)
12 (13)
79 (85.9)
1 (1.1)
92 (100)

6 (6.5)
72 ( 78.3)
14 (15.2)
92 (100)

Table 4.9 shows that 8 cases (8.7%) from babies was admitted to ICU, distributed as 4 cases
suffered from cyanosis, one case suffered from fever, one case suffered from deep jaundice,
one case suffered from hypoglycemia, and one case suffered from turbid amniotic fluid.

4.10 Serum Vitamin A, Blood Hemoglobin, and Serum Iron Level of Participants
Results in Table 4.10 show that 28 (30.4%) of study participants suffers vitamin A
deficiency while 64 (69.6%) has normal serum level.
That around three quarters 72 (78.3%) of the participants has low serum iron level, while
the rest is 20 (21.7%) has normal level, the mean serum iron 38.9 ±23.8 ug/dl, with
minimum 10, and maximum 142.
About two thirds 60 (65.2% ) of the participants was anemic, while the rest 32 (34.8%) was
not anemic, when Hb below 11 gm/dl, with mean maternal Hb mean 10.56±1.02 gm,
minimum 8.2, maximum 13.3.
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Table 4.10: Serum Vitamin A, Blood Hemoglobin, and Serum iron Level of Participants
Variable

No (%)

S.Vitamin A
Vitamin A < 316

28 (30.4)

µg/l

Variable

No (%)

Blood Hemoglobin

Serum Iron

Anemic

Low

(Hb<11 gm/dl)

Vitamin A ≥ 316

64 (69.6)

µg/l

Not anemic
(Hb≥11 gm/dl)

Total

92 (100)

Variable

Total

60 (65.2)

32 (34.8)
92 (100)

No (%)

72 (78.3)

(<50µg/dl)
Normal

20 (21.7)

(≥50µg/dl)
Total

92 (100)

4.11 Correlation between Serum Vitamin A and Dietary Intake of Vitamin A
Table 4.11 shows an insignificant positive correlation between vitamin A daily intake from
milk, protein and fruits sources and serum vitamin A ,and a negative inversion correlation
between vitamin A of vegetables and serum vitamin A.
Table 4.11: Correlation between Serum Vitamin A and Dietary Vitamin A
Vitamin A Daily Intake

S.Vitamin A

Milk

Protein Vegetables Fruits

Total

Sample size

92

92

92

92

92

Correlation Coefficient ( r)

0.002

0.11

-0,07

0.04

0.002

P value

0.98

0.25

0.49

0.69

0.98

*Statistically significant (p-value <0.05).
4.12 Nutrient Supplementation and Serum Vitamin A
Table 4.12 shows that there is an insignificant association between nutrient supplement as
omega and iron and folic acid with serum vitamin A. More than two thirds of participants
16 (84.2%) who has taken omega at daily basis, their serum vitamin A level is normal.
Also,, more than two thirds of participants 26 (78.8%) who take iron and folic acid at daily
basis, their serum vitamin A level is normal.
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Table 4.12: Nutrient Supplementation and Serum Vitamin A
Supplement
S. Vitamin A

No intake 1-3/week

4-6/week

Daily

Total

P

No. (%)

No. (%)

No. (%)

No. (%)

value

No. (%)

Omega
Vitamin A < 316 µg/l

19 (33.9)

2 (25)

4 (44.4)

3 (15.8)

28 (30.4)

Vitamin A ≥ 316 µg/l

37 (66.1)

6 (75)

5 (55.6)

16 (84.2)

64 (69.6) 0.36

Total

56 (100)

8 (100)

9 (100)

19 (100)

92 (100)

Iron and Folic Acid
Vitamin A < 316 µg/l

3 (37.5)

5 (45.5)

13 (32.5)

7 (21.2)

28 (30.4)

Vitamin A ≥ 316 µg/l

5 (62.5)

6 (54.5)

27 (67.5)

26 (78.8)

64 (69.6) 0.42

Total

8 (100)

11 (100)

40 (100)

33 (100)

92 (100)

4.13 Number of Meals of Study Participants and Maternal Serum Vitamin A
Table 4.13 shows that there is a significant association between daily number of meals with
serum vitamin A at 0.05 level of significant. Twenty five (58.1%) participants who have 3
meals daily, their serum vitamin A level is normal while only 18 (41.9%) of them their
serum vitamin A is below normal.
Table 4.13: Number of Meals of Study Participants and Maternal Serum Vitamin A
Number of Meals
< 3 meals

3meals

>3meals

Total

No. (%)

No. (%)

No. (%)

No. (%)

Vitamin A < 316 µg/l

10 (22.2)

18 (41.9)

0 (0)

28 (30.4)

Vitamin A ≥ 316 µg/l

35 (77.8)

25 (58.1)

4 (100)

64 (69.6)

Total

45 (100)

43 (100)

4 (100)

92 (100)

S. Vitamin A

*Statistically significant (p-value <0.05).
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P value

0.05*

4.14 Sleep Hours and Serum Vitamin A
Table 4.14 shows that study participants who sleep for 6-8 hours daily represent 48 (69.6%)
and has normal serum vitamin A ,while 21 (30.4%) of them has low serum vitamin A.
however, there is an insignificant association between participants sleeping hours per day
with serum vitamin A.
Table 4.14: Sleep Hours and Serum Vitamin A
Sleep Hours
< 6 hours

6-8 hours

≥ 9hours

Total

No. (%)

No. (%)

No. (%)

No. (%)

Vitamin A < 316 µg/l

3 (33.3)

21 (30.4)

4 (28.6)

28 (30.4)

Vitamin A ≥ 316 µg/l

6 (66.7)

48 (69.6)

10 (71.4)

64 (69.6) 0.97

Total

9 (100)

69 (100)

14 (100)

92 (100)

S. Vitamin A

P value

4.15 Diet Habit of Study Participants and Serum Vitamin A
Table 4.15 shows the distribution of participants according to their dietary habits. The
results show 51 (73.9%) of those having breakfast their serum vitamin A is normal while 18
(26.1%) their serum vitamin A is below normal with statistical significance. On other hand,
there is an insignificant association between four other variables namely (fast foods, snacks,
dairy products, and fruits and vegetables) per day with serum vitamin A at 0.05 level of
association as shown in table 4. 15
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Table 4.15: Diet Habit of Study Participants and Serum vitamin A
Diet Habit
S. Vitamin A

Yes
No
No. (%)
No. (%)
Having Breakfast

Total
No. (%)

Vitamin A < 316 µg/l

18 (26.1)

10 (43.5)

28 (30.4)

Vitamin A ≥ 316 µg/l

51 (73.9)

13 (56.5)

64 (69.6)

Total

69 (100)

23 (100)

92 (100)

P value

0.05*

Fast Food
Vitamin A < 316 µg/l

11 (32.4)

17 (29.3)

28 (30.4)

Vitamin A ≥ 316 µg/l

23 (67.6)

41 (70.7)

64 (69.6)

Total

34 (100)

58 (100)

92 (100)

0.75

Snacks
Vitamin A < 316 µg/l

24 (28.6)

4 (50)

28 (30.4)

Vitamin A ≥ 316 µg/l

60 (71.4)

4 (50)

64 (69.6)

Total

84(100)

8 (100)

92 (100)

0.20

Dairy Products Intake
Vitamin A < 316 µg/l

25 (30.9)

3 (27.3)

28 (30.4)

Vitamin A ≥ 316 µg/l

56 (69.1)

8 (72.7)

64 (69.6)

Total

60 (100)

8 (100)

92 (100)

0.80

Fruits and Vegetables Intake after Meal
Vitamin A < 316 µg/l

15 (26.3)

13 (37.1)

28 (30.4)

Vitamin A ≥ 316 µg/l

42 (73.7)

22 (62.9)

64 (69.6)

Total

57 (100)

35 (100)

92 (100)

0.27

*Statistically significant (p-value <0.05).

4.16 Birth Spacing and Serum Vitamin A
Table 4.16 shows the distribution of participants according to their birth spacing between
their pregnancies; 8 (72.7%) of study participants who serum vitamin A level is normal
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space their pregnancies is for more than 24 months, while only 3 (27.3%) of them the space
is for more than 24 months however it doesn’t reach statistical significance.

Table 4.16: Birth Spacing and Serum Vitamin A
Birth Spacing
S. Vitamin A

≤ 24 months
No. (%)

>24 months
No. (%)

Total
No. (%)

Vitamin A < 316 µg/l

25 (30.9)

3 (27.3)

28 (30.4)

Vitamin A ≥ 316 µg/l

56 (69.1)

8 (72.7)

64 (69.6)

Total

81 (100)

11 (100)

92 (100)

P value

0.80

4.17 Maternal Pregnancy Outcome and Serum Vitamin A
Table 4.17 shows the significant relation between pregnancy outcome with serum vitamin
A. The results show 8 (72.7%) of study participants has delivered by CS has normal serum
vitamin A ,while 3 (27.3%) has low serum vitamin A, it is statistically not significant.
Moreover, 61 (71.8%) of those who have normal vitamin A didn’t suffer post partum
hemorrhage ,while 24 (28.2%) of them who didn’t suffer post partum hemorrhage have low
serum vitamin A with a statistical significance. No statistical difference regarding
preeclampsia between those who have low or normal serum vitamin A. Those who have
low serum vitamin A are anemic 22 (36.7%) more than those who are non-anemic 6
(18.8%) with statistical significance. Those who have low serum vitamin A suffer low
serum iron 25 (34.7%) more than those who didn’t suffer low serum iron 3 (15%) with
statistical significance.
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Table 4.17: Maternal Pregnancy Outcome and Serum Vitamin A
Pregnancy Outcome
Delivery Route
S. Vitamin A
Vaginal
Caesarian
No. (%)
No. (%)
Vitamin A < 316 µg/l
25 (30.9)
3 (27.3)
Vitamin A ≥ 316 µg/l
56 (69.1)
8 (72.7)
Total
34 (100)
58 (100)
Postpartum Hemorrhage
Yes
No
Vitamin A < 316 µg/l
4 (57.1)
24 (28.2)
Vitamin A ≥ 316 µg/l
3 (42.9)
61 (71.8)
Total
7 (100)
85 (100)
Preeclampsia
Yes
No
Vitamin A < 316 µg/l
3 (50)
25 (29.1)
Vitamin A ≥ 316 µg/l
3 (50)
61 (70.9)
Total
6 (100)
86 (100)
Maternal Hemoglobin
Anemia
Normal
Hb<11 gm/dl
Hb≥11 gm/dl
Vitamin A < 316 µg/l
22 (36.7)
6 (18.8)
Vitamin A ≥ 316 µg/l
38 (63.3)
26 (81.3)
Total
60 (100)
32 (100)
Maternal Serum Iron
Low(<50µg/dl) Normal(≥50µg/dl)
Vitamin A < 316 µg/l
25 (34.7)
3 (15)
Vitamin A ≥ 316 µg/l
47 (65.3)
17 (85)
Total
72 (100)
20 (100)
*Statistically significant (p-value <0.05).

Total
P value
No. (%)
28 (30.4)
64 (69.6) 0.80
92 (100)
Total
28 (30.4)
0.05*
64 (69.6)
92 (100)
Total
28 (30.4)
0.28
64 (69.6)
92 (100)

28 (30.4) 0.03*
64 (69.6)
92 (100)

28 (30.4)
0.04*
64 (69.6)
92 (100)

4.18 Pregnancy Outcome on Child Health
Table 4.18 shows no significant difference between the means of infant birth weight and
maternal serum vitamin A. Also, no significant difference between the means of infant
length and maternal serum vitamin A. However, the mean of infant head circumference for
mothers with normal serum vitamin A is higher than those of low vitamin A with statistical
significance.
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Table 4.18: Maternal Serum Vitamin A &Child Health
Birth Weight
S. Vitamin A

No.

Mean

SD

t

Vitamin A < 316 µg/l

28

3400 kg

400.69

0.43

Vitamin A ≥ 316 µg/l

64

3355.47 kg

471.41

0.46

Vitamin A < 316 µg/l

28

51.07cm

1.86

-0.42

Vitamin A ≥ 316 µg/l

64

51.33cm

2.97

-0.51

Vitamin A < 316 µg/l

28

34.18cm

2.61

-2.31

Vitamin A ≥ 316 µg/l

64

35.25cm

1.70

-1.96

P value
0.66

Birth Height
0.67

Head Circumference
0.02*

*Statistically significant (p-value <0.05).

4.19 Serum Vitamin A and Birth Weight and Neonatal Jaundice
The results in 4.19 also show that there is an insignificant association between other
anthropometric measurements namely birth weight, with serum vitamin A at 0.05 level of
significant. Also, indicate an insignificant association between neonatal jaundice and serum
vitamin A.
Table 19: Serum Vitamin A and Birth Weight and Neonatal Jaundice
Birth Weight
LBW

NBW

HBW

Total

No. (%)

No. (%)

No. (%)

No. (%)

Vitamin A < 316 µg/l

1 (25)

26 (32.1)

1 (14.3)

28 (30.4)

Vitamin A ≥ 316 µg/l

3 (75)

55 (67.9)

6 (85.7)

64 (69.6)

Total

4 (100)

81 (100)

7 (100)

92 (100)

S. Vitamin A

P value

0.59

Neonatal Jaundice
Vitamin A < 316 µg/l

14 (28.6)

14 (32.6)

28 (30.4)

Vitamin A ≥ 316 µg/l

35 (71.4)

29 (67.4)

64 (69.6)

Total

49 (100)

43 (100)

92 (100)
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0.67

Chapter Five
Discussion
In this chapter, the researcher attempts to explain the findings of this study in the light of
other studies. The results clarified the vitamin A status in pregnant women and its effect on
pregnancy outcome in Gaza Strip, and determine the relationship of maternal serum blood
level of vitamin A and dietary habit, finally raise recommendation regarding postnatal
vitamin A supplementation.
In this prospective cohort study, by systematic random sample (every second pregnant
woman will be picked). This study included 92 pregnant women in their third trimester
conducted from maternal health department in Al Rimal clinic-Gaza city.
However, it can be concluded that the results were matched with other similar studies in
some findings and contradicted with another according to the vitamin A status in pregnant
women. The current study followed a systematic analysis.

5.1 Socioeconomic Description of the Study Sample
5.1.1 Maternal Age
This study results identify great variability across levels of basic socioeconomic variables. It
was found that the maternal age distributed as following (17.4%) of pregnant women whom
in 20 years old or less, (5.4%)of them whom more than 35 years, and (77.2%) maternal age
was between 21-34 years.

5.1.2 Marital Age
In marital age the results found that more than half of the sample was married in age 19
years old or more, while the rest 34 (37%) are married on age 18 years old or less.
The current results correspond PCBS report indicated that (22.9%) of all women who got
married in 2009, were under the age of eighteen years (PCBS, 2011).
Stewart et al (2007) study evaluated the effect of pregnancy during adolescence in the
nutritionally poor environment and concluded that young maternal age (≤18 years)
increased the risk of preterm delivery, but not intrauterine growth retardation (IUGR), for
the first but not second live-born infant, each year of increasing maternal age among
primiparae wasn't associated with increases in the birth weight but associated with increases
in birth length, head and chest circumference. Tabcharoen et al. (2009) found that maternal
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age ≥ 40 years was an independent risk factor for low birth weight (LBW), and many other
complication for mother and infant.
Also, Lee (2009) indicated that the marital age for the pregnant was (37 %) for these
pregnant women was in 18 years old or less, and the high percentage was (63 %) of women
was marital age in 19 years old or more. While the ideal age for a woman to have children is
between 20 and 35 (Lee, 2009).

5.1.3 Mother's Educational Level
In relation to maternal education level, less than half of the sample 44 (47.8%) have at least
secondary degree, and 36 (39.1%) have university and higher.
Zeka et al. (2008) study found that mothers with lower education (≤ 12 years) had infants
with increased risk small for gestational age (SGA) and preterm birth more than those with
education more than 12 years. Vahdaninia et al. (2008); Roudbari et al., (2007) and Rafati et
al. (2005) found that the prevalence of LBW reduced with increasing level of education,
educated mother associated positively with infant birth weight.

5.1.4 Poverty
About Income Meet Expenses, the current study results found that (65.2 %) can meet
expenses, and just (23.9 %) of samples have less than 2 dollars as a capital income per day,
while (76.1%) of samples have 2 dollars or more as a capital income per day. This may be
due to the sample that was taken from an area considered the finest in the city of Gaza, but
this does not preclude that the rate of convergence of 40% of low-income clear reference to
the poverty factor Gazan society .
In spite of, Poverty is less prevalent in the State of Palestine than previously believed.
Slightly more than one out of four individuals (25.7%) was living below poverty line in
2010, (18.3% in the West Bank and 38.0% in the Gaza Strip) (PCBS, 2010).
Larson study (2007) found that poverty increased risks for preterm, IUGR and neonatal or
infant death.

5.1.5 Mother's Occupational Status
In relation to maternal working, the current study indicates that around (6.5%) of
participants are working, where the highest percentage is (93.5%) of the samples are not
working.
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Working mothers usually earn money to purchase sufficient and quality food. For herself
and her family. Further studies should be conducted with larger sample size to show the role
of mother's work on the pregnancy outcome.
On the other hand, Shaw (2003) reviewed many literatures that found women with high
physical exertion in the workplace during pregnancy may lead to many adverse
reproductive outcomes.
According to the last labor force survey of Palestinian central bureau of statistic (PCBS) in
February 2012 which released a significant improvement in year 2011 compared with
previous three years. The rate of unemployed woman in Gaza Strip has been improved since
2008. It was significantly improved by 24% in year 2011 in comparison with previous year.
Low participation of women in the labor force is particularly evident in the Gaza Strip;
where women account for no more than 11% of the total labor force (PCBS, 2009).
The rate of participation of Palestinian women in the labor force is very low in comparison
with males, as it does not exceed 14% ( PCBS, 2010).

5.2 Life Style of Study Participants
This study highlights the main health behaviors and dietary habits, which represent the
lifestyle characteristics that may have an association of maternal serum vitamin A status
during pregnancy and pregnancy outcome.

5.2.1 Smoking
The current study split the smoking in two types; active smoking, and smoker family
members. In general, the result found that no one of the participant is smokers while
(44.6%)from participant husbands are smokers. According to the available data about
smoking practices for the year 2010, (22.5%) of persons aged 18 years and above in the
Palestinian Territory are reported as smokers; (26.9%) in the West Bank and (14.6%) in
Gaza Strip(PCBS, 2011). This result is sure that the Gazan society still preserves the
traditions that do not support the existence of women who smokes or who says she smokes.

5.2.2 Sleep Hours
Regarding the sleeping hours during the day, more than half of the sample 69 (75%) are
sleeping for 6-8 hours, 9 (9.8%) are sleeping for less than 6 hours, and 14 (15.2%) of
participants are sleeping for more than 9 hours, as shown in table 5.2.
54

5.2.3 Maternal Physical Activity
Concerning physical activity during pregnancy, the percentage distributed as 75 (81.5%)
which is more than a three quarters of the sample does light physical activity as house
working during the pregnancy, while 17 (18.5%) of women has heavy house working
during pregnancy.
Timmermans study in (2010) found that walking is the best exercise during pregnancy for
the heart and can be performed by most pregnant women. Kramer and McDonald (2006);
Bell and Palma. (2000) found that there was an insufficient data to support or reject benefits
of exercise on pregnancy outcomes.

5.3 Diet Behavior of Study Participants
5.3.1 Number of Meals
The results found that (48.9%) of the participants has less than three meals per day; (46.7%)
of the participants has three meals per day, and the rest was (4.3%) from the participants has
more than three meals per day.
Dietary habits and the nutritional status of Palestinian pregnant women, their eating
behaviors characterized by missing meals (particularly breakfast or dinner), snacking,
consumption of fast foods, unconventional meals, consumption of soft drinks, and dieting
(Abu Nada, 2010).
During pregnancy and lactation, it is important to continue to eat a healthy and balanced
diet.

5.3.2 Having Breakfast
In relation to daily breakfast intake, the study results also showed that (65.2%) of the
participants has taken daily breakfast during their pregnancy, on other hands (25%) of
participant members didn’t have daily breakfast during their pregnancy.
Breakfast is certainly important, pregnant moms may find it the hardest meal to eat. In early
pregnancy, nausea from the increased hormones in the body may make to avoid eating
altogether (Ardine, 2012).
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5.3.3 Healthy Diet Sessions
More than three quarters of the sample (80.4%) has received healthy diet sessions in their
pregnancy, and (19.6%) samples does not receive any healthy diet sessions during their
pregnancy.
Conform the Palestinian Ministry of Health, (100%) of pregnant women has received
antenatal care from qualified health personnel. About 9% of pregnant women in Gaza
governorate did not receive any kind of health education while receiving antenatal care in
centers of service provision (PCBS, 2008).

5.4 Food Frequency
Regarding to food behavior consumption, the current results show that majority of
participants have snacks, dairy products, fruit and vegetables intake after meal, and less fast
food. This fact reflects apparently the healthy status of participants and raises the
expectation of micronutrients present.
This requires more prospective studies on large population size to investigate food behavior
consumption and the relation with micronutrients.
Other study shows that pregnant women in China oriented excessively from fat, low
carbohydrates and reached low limits for protein (Geo et al., 2013).

5.5 Obstetric History of Study Participants
It’s really important to be able to take a thorough obstetric history, because missing
something could potentially have a huge impact on both mother and unborn child. This
particular history has a number of questions that are not part of the standard history taking
format and therefore it’s important to be aware of just what information an obstetric history
requires (Chloe, 2009).

5.5.1 Parity
The majority of the current study participants (96.7%) gave birth to less than 6 children.
The current results coming in concordance with international agencies which confirm that
women start having babies early and have large families often with short intervals between
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pregnancies. This pattern of reproduction can have adverse effects; women become nutrient
depleted and pass this depletion to their children (MOH, WHO, UNICEF, 2006).
Reviewing literature we found that the risk of LBW, preterm birth and IUGR may be
increased for the first child compared to the subsequent children (Shah and Ohlsson, 2002;
Elshibly and Schmalisch, 2008).

5.5.2 Stillbirth
There is a lack of information on the outcome of pregnancies after stillbirth. Prior stillbirth
is associated with a two fold to 10-fold increased risk of stillbirth in the future pregnancy.
The existing study results found that (3.3 %) from the participants has history of stillbirth
babies, on the other hands (96.7 %) from the participants hasn't a stillbirth babies in their
history. In 2010, the reported infant mortality rate in West Bank was (14.0) per 1,000 live
birth while there is no data available from Gaza Strip (MOH, 2010).

The current results agreed with Ofir study(2013) which found that seventy-three subsequent
pregnancies were identified. Five out of 73 (6.8%) women had a repeat stillbirth,
significantly higher than controls. Four out of five repeat stillbirth cases occurred <37
weeks gestation (Ofir et al., 2013).
Many women do not receive comprehensive counseling regarding the cause of the stillbirth
because an incomplete evaluation was performed, and in 50% of cases the cause remains
unknown. It is difficult for clinicians to counsel, evaluate, and manage subsequent
pregnancies optimally because very little is known about pregnancy outcome after a
stillbirth (Reddy, 2007).

5.5.3 Birth Spacing
The current study results indicate that (88 %) from the participants has a birth spacing
between pregnancies 24 months or less, on the other hands (12%) from the participants has
birth spacing more than 24 months between pregnancies in their history.
According to Palestinian Demographic Health Survey, the mean birth interval for all
women in West Bank/Gaza is 34 months. However, (28%) occur at less than 18-months
interval following a previous birth, (44%) represent a birth interval of less than 18 months.
(PCBS, 2006).
57

Boyles study found that infants born to women who conceived less than six months
after giving birth had (40%) an increased risk for being born prematurely and a (61%)
increased risk of LBW, compared with infants born to mothers who waited 18 months to
two years between pregnancies (Boyles, 2007).
Adam et al. (2009) found that inter pregnancy interval shorter than 18 months were
independently associated with increased risk of adverse perinatal outcomes including LBW
and preterm labor.
Zhu et al. (2003) showed that the risk for LBW was lowest when the inter pregnancy
interval was 18-23 months and increased with shorter or longer intervals.
Further Eijsden et al., (2008) showed that folate depletion contributes to the excess risk of
folate restriction growth that is associated with short inter-pregnancy intervals.

5.6 Obstetric Condition during Current Pregnancy
5.6.1 A Premature Rupture of Membranes (PROM)
Premature rupture of membranes (PROM) refers to a patient who is beyond 37 weeks'
gestation and has presented with rupture of membranes (ROM) prior to the onset of labor.
Preterm premature rupture of membranes (PPROM) is ROM prior to 37 weeks' gestation.
Spontaneous premature rupture of the membranes (SPROM) is ROM after or with the onset
of labor. Prolonged ROM is any ROM that persists for more than 24 hours and prior to the
onset of labor (Jazayeri and Smith, 2013).
The current results indicated that (1.1%) from the participants has PROM during the current
pregnancy, on the other hands (98.9%) from the participants hasn't premature rupture of the
membranes (PROM) in the current pregnancy.
The current results disagreed with Marcer study which found that eighty-five percent of
neonatal morbidity and mortality is a result of prematurity. PPROM is associated with (3040%) of preterm deliveries and is the leading identifiable cause of preterm delivery.
PPROM complicates 3% of all pregnancies and occurs in approximately 150,000
pregnancies yearly in the United States. When PPROM occurs remote from term,
significant risks of morbidity and mortality are present for both the fetus and the mother
(Marcer et al., 2005).
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5.6.2 Delivery Route
The present study results showed that (88 %) from the participants has vaginal delivery, on
the other hands (12 %) from the participants has caesarian delivery from the current
pregnancy.
The results are agreed with MOH data that show about (19.6%) of birth were done through
Cesarean section (PCBS, 2006).

5.6.3 Birth Attendance
Current study results found that (78.3%) from the participants has a doctor in the birth
attendance in the current pregnancy, on the other hands (21.7 %) from the participants has a
midwife in their birth attendance in the current pregnancy.

5.6.4 Pre-eclampsia
Current study results show that (6.5 %) from the participants has pre-eclampsia in the
current pregnancy, on the other hands (93.5%) from the participants hasn't pre-eclampsia in
the current pregnancy.
Pre-eclampsia is a complication of pregnancy. Women with pre-eclampsia have high blood
pressure, protein in their urine, and may develop other symptoms and problems. The more
severe pre-eclampsia is, the greater the risk of serious complications to both mother and
baby. The exact cause of pre-eclampsia is uncertain but it is thought to be due to a problem
with the after birth (placenta). The only way to cure pre-eclampsia is by delivering (giving
birth to) the baby. Medication may be advised to help prevent complications of preeclampsia(Earl et al., 2013).
Earl study indicate that women with hyperthyroidism in pregnancy have increased risks of
miscarriage, stillbirth, preterm birth, and IUGR; and they can develop severe pre-eclampsia
or placental abruption (Earl et al., 2013).

5.7 Medical Condition during Current Pregnancy
5.7.1 Gastrointestinal Tract (GIT) Disorders during Pregnancy
The existing results indicated that (51.1%) from the participants has GIT disorders during
pregnancy, on other hands there are (48.9%) from the participants doesn’t have GIT
disorders during pregnancy.
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Gastrointestinal (GI) disorders represent some of the most frequent complaints during
pregnancy. Some women have GI disorders that are unique to pregnancy. Other pregnant
patients present with chronic GI disorders that require special consideration during
pregnancy. Understanding the presentation and prevalence of various GI disorders is
necessary to optimize care for these patients (Dowswell and Neilson, 2008).

5.7.2 Night Blindness
Current study results indicated that (6.5 %) from the participants has night blindness during
pregnancy, on other hands there are (93.5%) from the participants doesn’t have night
blindness during pregnancy.
Christian study indicated that night blindness during pregnancy appears to be a valid
indicator of acute risk of death, not only during and immediately after pregnancy, but also
for a period of time extending to 1 year and beyond the end of pregnancy. Night-blind
women were five times (95% CI: 2.20, 10.58) more likely to die from infections than were
women who were not night blind. These findings show that night blindness during
pregnancy is a risk factor of both short- and long-term mortality among women. Vitamin
A/β-carotene supplementation ameliorates this risk to a large extent (Christian , 2002).

5.7.3 Hair Dryness
The current study results show that (27.2 %) from the participants has hair dryness during
pregnancy, on other hands there are (72.8%) from the participants doesn’t have hair dryness
during pregnancy.
During pregnancy, hormone levels increase in the body. The increase in hormone levels can
have different effects on hair growth and health for women. During pregnancy, the
hormonal changes prevent regular shedding of hair. As a result, many women experience
thicker and longer hair during their pregnancy. Some women report dryness, split ends and
breakage. Pregnancy may contribute to breakage because it prevents hairs that would have
normally shed themselves from falling out. The hair may be long, but if it is damaged, it
will lead to breakage (Bruen, 2013).
Kimberty study found that 85 to 95 percent of the hair on head is growing and the other 5 to
15 percent is in a resting stage. After the resting period, this hair naturally falls out (often
while brushing or shampooing the hair) and is replaced by new growth. The average woman
sheds about 100 hairs a day (Kimberty et al., 2004).
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Also during pregnancy, higher levels of estrogen prolong the growth phase, resulting in less
shedding of hair and thicker tresses. Some women also notice that their hair becomes
shinier during pregnancy or that it changes in texture (curly hair might become straighter,
for example) (Dawber and Connor, 2000).

5.7.4 Recurrent Respiratory Infections
The current study results show that (12 %) from the participants has recurrent respiratory
infection during pregnancy, on other hands there are (88%) from the participants doesn’t
have recurrent respiratory infection during pregnancy.
Murphy study found that colds during pregnancy were associated with adverse maternal and
pregnancy outcomes. Prevention of viral infection in pregnancy may improve the health of
mothers (Murphy et al., 2013)

5.7.5 Fragile Nails
The current study results show that (19.6 %) from the participants has fragile nails during
pregnancy, vis a (80.4%) from the participants doesn’t have fragile nails during pregnancy.
Women may notice a change in the growth, strength, texture and overall look of their
fingernails and toenails during their pregnancy. Nails may become stronger or weaker due
to the amount of hormones that fluctuate throughout the body during a woman's pregnancy.
Understanding the cause, possible prevention techniques and ways to strengthen and protect
delicate nails can help women to manage their fingernails correctly during their pregnancy
(Evett, 2010).
Some pregnant women experience brittle nails that become softer, peel and break or split
easily. Any change in nail growth during pregnancy is due to the fluctuation in hormones,
intake of prenatal vitamins and general changes in eating habits, according to Pregnancy
Lounge and Baby Center (Evett, 2010).

5.8 Nutrient Supplementation during Current Pregnancy
5.8.1 Folic Acid
The current study results show that (81.5 %) from the participants has taken folic acid daily
during pregnancy, (3.3%) from participants has taken folic acid for 4-6 per week during
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pregnancy, (3.3 %)from the participants has taken folic acid for 1-3 per week only during
pregnancy, and (12 %) from the participants doesn’t take folic acid during the pregnancy.
Folic acid reduces the risk for neural tube defects and possibly deformities of the face, such
as cleft palate. Studies also link low folate levels during pregnancy with low birth weight,
which may increase the risk of heart disease in adulthood. A woman's best approach is to
start taking extra folic acid plus multivitamin supplements before she becomes pregnant
(Al-Akhfash et al., 2013).
The current results nearly to Al-Akhfash study which found that (88.4%) of women were
aware of folic acid. However, only (4.4%) of them took FA before pregnancy. Compared to
highly educated women (20.4%), only (5%) of illiterate women use FA during the first
trimester of their pregnancy. Most women recall hearing of FA from their doctors. Only 48
women reported a history of a previous child with congenital anomalies, and 4 of them
(8.3%) of them used FA before pregnancy (Al-Akhfash et al., 2013).
Timmermans et al. (2009) found that folic acid supplementation was positively associated
with fetal growth and with higher birth weight and placental weight and decreased the risk
of LBW and SGA compared to no folic acid supplementation.

5.8.2 Omega Fatty Acid
Current study results indicated that (20.7 %) from the participants has taken omega fatty
acid daily during pregnancy, (9.8%) from participants has taken omega fatty acid for 4-6 per
week during pregnancy, (8.7 %) from the participants has taken omega fatty acid for 1-3 per
week only during pregnancy, and (60.9 %) from the participants hasn’t taken omega fatty
acid during the pregnancy.
Omega-3 fatty acids are essential and can only be obtained from the diet. The requirements
during pregnancy have not been established, but likely exceed that of a nonpregnant state.
Omega-3 fatty acids are critical for fetal neurodevelopment and may be important for the
timing of gestation and birth weight as well. Most pregnant women likely do not get enough
omega-3 fatty acids because the major dietary source, seafood, is restricted to 2 servings a
week. For pregnant women to obtain adequate omega-3 fatty acids, a variety of sources
should be consumed: vegetable oils, 2 low-mercury fish servings a week, and supplements
(fish oil or algae-based docosahexaenoic acid(DHA) (Greenberg et al., 2008).
Diets that are rich in omega-6 fatty acids produce potent eicosanoids, whereas a diet with a
more balanced intake of omega-6 and omega-3 fatty acids makes less inflammatory and less
immunosuppressive eicosanoids (Elias and Innis, 2001).
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Specific to pregnancy, although both docosahexaenoic acid (DHA) and arachidonic
acid(AA) appear to be essential to fetal CNS development, the relatively poor intake of
eicosapentaenoic acid (EPA) coupled with the high intake of linoleic acid (which produces
AA), may affect pregnancy outcome by altering the balance of the eicosanoids produced
(Denomme et al., 2005).

5.8.3 Iron and Folic Acid
The current study results found that (35.9 %) from the participants has taken iron & folic
acid daily during pregnancy, (43.5%) from participants has taken iron & folic acid for 4-6
per week during pregnancy, (12 %) from the participants has taken iron & folic acid for 1-3
per week only during pregnancy, and (8.7 %) from the participants hasn’t taken iron & folic
acid during the pregnancy.
Peña-Rosas study included 60 trials. Forty-three trials, involving more than 27,402 women,
contributed data and compared the effects of daily oral supplements containing iron versus
no iron or placebo. Overall, women taking iron supplements were less likely to have low
birth weight newborns (below 2500 g) compared with controls (8.4% versus 10.2%) and
mean birth weight was 30.81 g greater for those infants whose mothers received iron during
pregnancy. Preventive iron supplementation reduced the risk of maternal anemia at term by
70% and iron deficiency at term by (57%). Although the difference between groups did not
reach statistical significance, women who received iron supplements were more likely than
controls to report side effects, Particularly at doses 60 mg of elemental iron or higher.
Women receiving iron were on average more likely to have higher hemoglobin (Hb)
concentrations at term and in the postpartum period, but were at increased risk of Hb
concentrations greater than 130g/L during pregnancy and at term. (Peña-Rosas et al., 2012).
Shah and Ohlsson (2009) study reviewed a number of studies concerned with taking
prenatal micronutrient supplements during pregnancy reduced the risk of LBW and
increased infant birth weight more than taking iron-folic acid alone (Shah and Ohlsson,
2009).

5.8.4 Calcium
The present study results show that (19.6 %) from the participants has taken calcium daily
during pregnancy, (6.5%) from participants has taken calcium for 4-6 per week during
pregnancy, (8.7 %) from the participants has taken calcium for 1-3 per week only during
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pregnancy, and (65.2 %) from the participants which is the large percentage hasn’t taken
calcium during pregnancy.
Calcium is also important for a pregnant woman. It can help prevent her from losing her
own bone density, as the baby uses calcium for its own bone growth (National Women’s
Health Information Center, 2012).
According to some studies, caffeine decreases the availability of certain nutrients, such
as calcium, zinc, and iron. Current recommendations, therefore, include limiting the
consumption of caffeinated containing products (Institute of Medicine, 2005).
Calcium supplementation may be suggested if the average daily intake of calcium is less
than 600 mg. Calcium intake is of particular concern among pregnant women under the age
of twenty-five, since bone mineral density is still increasing in these women. Calcium
supplements, if recommended, should be taken with meals. Additionally, vitamin D may be
necessary if sunlight exposure is minimal. For vegetarians, the current recommendations
also include a daily supplement of 2 mg of Vitamin B 12 (Edwards and Cecile, 1994).
Fall et al., (2009) showed that micronutrient supplementation increased infant birth weight,
prevalence of LGA, and reduced the prevalence of LBW and SGA during pregnancy
compared with iron and folic acid supplementation alone.

5.9 Anthropometric Measurements
5.9.1 Maternal Height
Current results indicated that (5.4%) from maternal height are less than 150 cm, while
(94.6%) from maternal height are 150 cm or more.
Christian, (2010) and Pickett et al., (2000) studies indicated that maternal height is a strong
predictor of birth size as, increasing maternal height was significantly and positively
associated with infant birth weight, while short maternal stature is highly associated with
uterine volume and blood flow and is associated with risks of fetal growth restriction.
Ozaltin et al., (2010) found that maternal stature was inversely associated with mortality,
underweight, and stunting in infancy and childhood. Subramanian et al., (2009) found that
maternal height was inversely related to the child mortality and anthropometric failure and
each one cm increase in maternal height was associated with a decreased risk of child
mortality, underweight, stunting, wasting and anemia.
This may be due to immature physical development as reflected by the maternal height at
the time of pregnancy, which may be as a result of genetic factors, environmental effects
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and nutrition. The exact mechanism of how maternal height influences pregnancy outcomes
is not clear.
5.9.2 Maternal Weight
The current results found that (10.9%) from maternal weight are less than 50kg, while
(89.1%) from maternal weight are 50 kg or more.
Appropriate pre pregnancy weight benefits pregnancy outcome; while underweight women
would have a high risk of having a LBW infant, especially if she is unable to gain sufficient
weight during pregnancy. On the other hand, overweight and obese women will have
obstetric complications, and their infants have many problems (Whitney et al., 2007).

5.9.3 BMI
The present results indicated that (5.4%) from the participants was underweight, while
(38%) from them have a normal weight, (39.1%) from them was overweight, and (17.4) was
obese.
Pre-pregnancy BMI is an important factor in predicting pregnancy outcome, since both low
pre-pregnancy and high pre-pregnancy BMI are associated with an increased risk for a
negative pregnancy outcome (Edwards and Cecile, 1994).
Low pre pregnancy body mass index (pBMI) could be responsible for high IUGR rates seen
among the poor in many developing countries (Scrimshaw and Schurch, 1998). IUGR is
associated with poor cognitive and neurological development for the infant and in
adulthood, increased susceptibility to cardiovascular disease, diabetes and renal disease
(Okwu et al., 2007).

5.9.4 Gestational Weight Gain
Results of current study show that (69.6%) from maternal gestational weight gain was less
than 10 kg, (19.6%) from maternal gestational weight gain 10-12 kg, and (10.9%)from the
participants gain more than 12 kg.
The current study results found that there is a highly significant association between
maternal weight in first and third trimester.
The recommended weight gain during pregnancy in women with normal pre pregnancy
weight carrying a single fetus is about 11.5-16 kg; in underweight mother is 12.5-18 kg, in
65

overweight mother is 7-11.5 kg, while obese mother needs to gain 5-9 kg. (Rolfes et al.,
2011).
Recommendations for weight gain during pregnancy are based on the Institute of Medicine
(IOM) definitions of pre-pregnancy BMI range. The majority of gestational weight gain
should occur in the second and third trimesters. Gestational weight gain can vary greatly in
normal pregnancies with normal birth outcomes.
According to the World Health Organization, for women with a normal pre-pregnancy
weight, a weight gain of 10-14 kg over the pregnancy is associated with the lowest risk of
pregnancy complications (Willacy, 2013).
Langford et al., (2008) found that increasing gestational weight gain appears to decrease the
risk of LBW but elevates the risks of preeclampsia, cesarean section, and macrosomia.

5.10 Current Pregnancy Outcome
Both in preconception and early pregnancy. Since studies indicate that most women get less
than half the recommended amount of folic acid, the March of Dimes recommends women
consider a supplement of 400 micrograms of folic acid preconceptually to prevent the
incidence of neural tube defects (Kimberty et al., 2004).
There is also a direct correlation between ethnicity, age, marital status, and educational
status with increased negative pregnancy outcomes, such as low birth weight.

5.10.1 Gestational Age
In part of gestational age, the study findings indicated that (1.1%) from the participants with
gestational age less than 37 weeks, on other hands (98.9%) from participants with
gestational age 37 weeks or more.
Gestational age is the time between the first day of the last normal menstrual period and the
day of delivery (Blackmon et al., 2004).
Gestational age is a powerful predictor of birth weight, and has a strong association with
survival. Decreasing gestational age is significantly associated with unfavorable pregnancy
outcome (Badshah et al., 2008).

5.10.2 Baby Sex
In side of baby sex, the current study results found that (47.8%) from the participants
outcome was male, vis (52.2%) from participants outcome was female.
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Population density of Palestine according to the estimation 2012 was 4,356,931; of which
(50.8%) were males and (49.2%) were females, distributed as the following; about
2,684,066 in the West Bank and 1,672,865 in the Gaza Strip (MOH, 2012).

Total number of registered live births was 28.846; 15.069 of them were in the West Bank
(7.832 males and 7.2378 females) and 56,504 in the Gaza Strip (28.966 males and 27.538
females) (MOH, 2012).

5.10.3 Birth Weight
The current study finding was (4.3%) of participants outcome was low birth weight
(LBW)(less than 2500 gm), and (7.6%) of participants outcome was high birth weight
(HBW), which was (4000gm or more), and (88%) from participants outcome was normal
birth weight (NBW) which was(2500-3999gm).
This result is supported within the literature by Halileh et al., (2008); Hong and RuizBeltran, (2008); Rafati et al., (2005) who found that infant birth weight is affected by the
gender of babies in which, male infant had more birth weight than female infant and
attributed that to anabolic hormone (testosterone) secreted by the male infants. A different
study counteracted the present study, Roudbari et al., (2007) who found that there was no
differences between the two genders in the prevalence of LBW.

Percentage of total LBW in Palestinian territories was (7.15%); about (5.9%) in the Gaza
Strip and (8.4%) in West Bank [Ministry of Health (MOH), 2010], a prospective study in
2006 was conducted in the Gaza Strip revealed that the LBW incidence was (8.6%) (Elhissi,
2007), about (6.7%) of babies in Gaza Governorate (5,696) were born with weight less than
2,500g [Palestinian Central Bureau of Statistics. (PCBS), 2008].

The nutritional status of pregnant mother is the most important determinant of infant birth
weight. Nutrient needs during pregnancy increase more for certain nutrients than for others.
To meet the high nutrient demands of pregnancy, a woman must make careful food choices
(Dharmalingam et al., 2009; Whitney et al., 2007).

Shah and Ohlsson. (2002) by reviewing other studies found that caffeine was associated
negatively with fetal growth and may lead to LBW.
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5.10.4 Birth Height
In relation to birth height, the current results show that (6.5%) of participants outcome was
short, (78.3%) of participants outcome has a normal height, and (15.2%) from participants
outcome was tall.
Adult height has been found to be inversely associated with mortality in several cohort
studies in different countries, with the strongest association found for mortality from
respiratory and coronary heart disease. Attained adult height is thought to be partly
determined by factors in utero, in infancy, and in childhood, but the direct link between
prenatal growth and adult height has not been established.
Recently, it has been suggested that growth in utero is linked with adult risk of several
chronic diseases (Henrik et al., 1998).

5.10.5 Neonatal Jaundice
Current results found that (53.3%) of participants outcome has a jaundice, and (46.7%) from
participants outcome hasn’t jaundice. This result shows an evident agree with maternal
program from Maram report that said more severe jaundice occurs earlier (often on day 2 of
life), and is more noticeable; and there is usually a known reason (e.g., a birth injury with
bleeding; a blood type mismatch between the mother and infant) (MOH Report, 2005).

5.10.6 Admission to ICU
The present study indicated that (8.7%) of participants outcome was entered to ICU, that’s
because 4 cyanotic, 1 case has fever, 1 case has deeply jaundiced, 1 case has hypoglycemia,
and 1 case has turbid amniotic fluids. And (91.3%) from participants outcome wasn’t
entered to ICU.

5.10.7 Head Circumference (HC)
Present study finding shows that (13%) of participants outcome has small HC (less than 34
cm), (85.9%) of participants outcome has normal HC, which was (34-37cm), and (1.1%)
from participants outcome has a large HC, which was 38 cm or more.
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5. 11 Serum Vitamin A , Blood Hemoglobin, and Serum Iron Level of Participants
5.11.1 Maternal Serum Vitamin A
Current study results show 28 (30.4%) of study participants suffers vitamin A deficiency,
while 64 (69.6%) has normal serum level.
The present study agreed with WHO report in 2005 which indicates that Gazans are
suffering from vitamin A deficiency according to which stated that about 25% of Gaza
people were vitamin A deficient.

5.11.2 Maternal Blood Hemoglobin
Anemia during pregnancy was defined according to WHO guidelines (Hb<11 g/dl) (WHO,
2011)
The current results found that more than half (65.2%) from the participants was anemic. On
other hands (34.8 %) from the participants wasn’t anemic in the current pregnancy.
About 27 percent of pregnant women aged 15-49 in Palestine were anemic: 39 percent in
the Gaza Strip and 15 percent in the West Bank, compared with an overall 31 percent in
2002 (PCBS, 2010).
Women perceived anemia as normal during pregnancy because their body had to simply
share resources with the fetus and every female relative had suffered from it during
pregnancy. Respondents did recognize weakness and dizziness as symptoms of anemia.
They attributed the cause to a poor diet, but did not know the specific link with irondeficiency. They listed various negative effects of anemia on the fetus, but very few stated
ill-effects on the mother, and none stated maternal death as an outcome. Women saw their
role primarily as child-bearers and prioritized newborn's health over their own (Chatterjee
and Fernandes, 2013).
Al-Gawady and Bashi study found that hemoglobin in the 1st, 2nd and 3rd trimesters of
pregnant with iron deficiency anemia group are significantly lower than in pregnant control
group (P<0.001) (Al-Gawady and Bashi, 2006).
Martí-Carvajal study found that the prevalence of anemia was 34.44% (severe: 1.8%,
moderate: 15.2%, and mild: 83%). Iron deficiency anemia (IDA) was present in 39.2%
(95%CI = 32.7 to 45.7), prevalence of folate deficiency anemia (FDA) was 11.98% (95%CI
= 7.6% to 16.3%) (Martí-Carvajal et al., 2002).
On other hands, Alem results found that among the 384 study participants, the prevalence of
anemia was 83 (21.6%). Over half (64.8%) of the pregnant women attended antenatal care
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in the second trimester (between 13 and 28 weeks of gestation). Majority, 373 (97.1%) of
the pregnant women had normocytic normo chromic red cell morphology. The majority of
anemic cases 49 % (41/83) were of the mild type (Hgb 10.0–10.9g/d1) followed by 46%
cases of moderate anemia (7–9.9g/dl) and 5% severe anemia (Hgb< 7g/ dl) (Alem et al.,
2013).

5.11.3 Maternal Serum Iron
The present study results found that (78.3%) from the participants has low serum iron in
their current pregnancy, on the other hands (21.7 %) from the participants has a normal
serum iron in their current pregnancy.
Iron deficiency anemia is common especially in women. One in five women and half of all
pregnant women are iron deficient. The cause of iron deficiency anemia could be a lack of
iron in diet, inadequate absorption of iron, or some form of blood loss, such as from
menstruation or slow internal bleeding. Iron deficiency can also occur with pregnancy. It
can develop at any age (Mayo Clinic Staff, 2004).
Lone et al. (2004) found that the risk of preterm delivery and LBW among anemic women
was 4 and 1.9 times respectively more than the non-anemic women.
O'Farrill-Santoscoy study found that the prevalence of anemia was (4.08%) in the first
weeks of gestation. Around (75%) of those patients were overweight or obese, and as the
pregnancy progressed, prevalence increased to (16.32%). The patients whose anemia was
detected between weeks 28-33 of gestation had 4.58 times the risk of having it than those
who were detected in the first trimester(O'Farrill-Santoscoy et al., 2013).

5.12 Correlation between Serum Vitamin A and Dietary Vitamin A Intake
In correlation serum vitamin A and dietary vitamin A, the present study results show an
insignificant association between serum vitamin A and the daily intake of vitamin A from
diet as from milk, protein, vegetables and fruits.
Current study result is according to the recommended daily dietary intakes of vitamin A for
pregnant women 770 ug/day (Alpers et al., 2008).
Most of the functions of vitamin A are mediated through the binding of retinoic acid to
specific nuclear receptors that regulate genomic expression. Recent experimental works in
transgenic mice showed clearly that normal embryonic development depends on the correct
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spatial and temporal expression of the receptors in the differentiating cells and on the
binding of specific forms of retinoic acid (Azias-Braesco and Pascal, 2000).
Excessive dietary intake of vitamin A has been associated with teratogenicity in humans in
<20 reported cases over 30 y. However, caution must be exercised to avoid unnecessary
supplementation of women of childbearing age. Hypovitaminosis A affects millions of
women and children worldwide. The main consequence of a poor vitamin A supply during
pregnancy is a low vitamin A status at birth and in the next few months. Vitamin A
deficiency is strongly associated with depressed immune function and higher morbidity and
mortality due to infectious diseases such as diarrhea, measles, and respiratory infections
(Azias-Braesco and Pascal, 2000).
Adequate maternal nutrition during pregnancy is critical for fetal health. One such essential
nutrient is vitamin A, of which maternal dietary intake must be carefully monitored, as
deficient or excessive vitamin A intake can cause a range of birth defects. Furthermore, a
poor pre-pregnancy maternal vitamin A status(i.e. low stores of the fat-soluble vitamin in
body tissues) reduces the availability of vitamin A to be mobilized from the maternal liver
to the fetus during times of inadequate dietary intake of this nutrient, and thus increases the
risk of fetal vitamin A deficiency(VAD) (Wassef et al., 2013).
The initiation of vitamin A supplementation should be carefully examined in each case
according to the risk-to-benefit ratio. The final decision should take into account the
estimated vitamin A status of the woman, the availability of vitamin A–rich foods in her
diet, and whether supplementation can be supervised (Azias-Braesco and Pascal, 2000).
Vitamin A metabolism does not seem to be considerably affected during pregnancy.
However, RBP is found in urine during normal pregnancies, whereas its excretion outside
of pregnancy is considered to be a clinical symptom of renal failure (Hasin et al., 1996).
Vitamin A is transferred from the mother to the embryo across the placenta; vitamin A
concentrations in fetal blood are approximately half of those in the mother. RBP is involved
in this transfer from mother to embryo; nevertheless, its specific metabolism and the
existence of other yet unknown binding proteins in maternal blood, the placenta, and fetal
blood require further study (Arua, 1997).
The results of this study indicated an insignificant association between serum vitamin A and
maternal fast food intake, snacks, daily product intake, fruits and vegetables. The lack of
statistical significance due to the limited food items and that the study sample was from
Gaza city and enjoying food habits close.
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5.13 Nutrient Supplementation and Serum Vitamin A
More than two thirds of participants 16 (84.2%) who take omega at daily basis, their serum
vitamin A level is normal. Also, more than two thirds of participants 26 (78.8%) who take
iron and folic acid at daily basis, their serum vitamin A level is normal.
But there is an insignificant association between nutrient supplement as omega and iron and
folic acid with serum vitamin A.
This work didn't reveal the effect of taking supplements as omega 3, vitamins, calcium, and
folic acid alone on maternal serum vitamin A, as this information depended on the memory
of women and some women didn't know the type of supplements they took, for this reason;
we need additional studies to show the effect of different supplements from the beginning of
pregnancy on maternal serum vitamin A.
Haider and Bhutta. (2006) found that multiple micronutrient supplementation resulted in a
statistically decreased number of LBW babies, SGA babies and in maternal anemia.
The prevalence of LBW in mothers not using supplements as multivitamins, folic acid or
calcium during pregnancy was significantly greater than those using it (Roudbari et al.,
2007).
Zegre et al., (2007) showed that the mean birth weight was higher with multiple
micronutrients supplements than with iron- folic acid alone.

5.14 Number of Meals of Study Participants and Serum Vitamin A
About 4(100%) of study participants who have more than 3 meals daily, their serum vitamin
A level is normal.
Results of current study show that there is a significant association between daily number of
meals with serum vitamin A at 0.05 level of significant.
If the mother has suboptimal intake, her supply to fetus will be inadequate, as will later the
vitamin A content of her milk. These inadequacies cannot be rectified by postnatal
supplementation (Schulz et al., 2007).

5.15 Sleep and Serum Vitamin A
Results of current study show that 10(71.4%) of study participants who sleep more than 9
hours, they have normal serum vitamin A level.
There is an insignificant association between participants sleeping hours per day with serum
vitamin A.
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5.16 Diet Habit of Study Participants and Serum Vitamin A
According to participants dietary habits, the results show 51 (73.9%) of those having
breakfast their serum vitamin A is normal, while 18 (26.1%) of them their serum vitamin A
is below normal with statistical significance.
On other hand, there is an insignificant association between four other variables namely
(fast foods, snacks, dairy products, and fruits and vegetables) per day with serum vitamin A.
This data collection depended on women memory during the pregnancy period.

5.17 Birth Spacing and Serum Vitamin A
The distribution of study participants according to their birth spacing between their
pregnancies; 8(72.7%) of study participants who serum vitamin A level is normal, space
their pregnancies was for more than 24 months, while only 3 (27.3%) of the participants
with space for more than 24 months, has low serum vitamin A. However it doesn’t reach
statistical significance.
The Islamic religion as shown in Holly Qura'n (Al- Bakara, 233) stated that breast feeding
should be for 2 years if mothers want so, this interval enable mother to replenish nutrient
stores of the body, this leads to normal infant growth of subsequent pregnancy.

5.18 Maternal Pregnancy Outcome and Serum Vitamin A
5.18.1 Delivery Route
The results show 8 (72.7%) of study participants who was delivered by CS has normal
serum vitamin A, while 3 (27.3%) has low serum vitamin A, it is statistically not
significant.
The incidence of CS rates were higher among LBW infants but not
statistically significant (Singh, Chouhan and Sidu., 2009).
Current results found an insignificant association between delivery route and serum vitamin
A level.

5.18.2 Post-partum Hemorrhage
The current study results indicated that 61(71.8%) with normal serum vitamin A, doesn’t
have post-partum hemorrhage, while 4(57.1%)with low serum vitamin A, has post-partum
hemorrhage with a statistical significance.
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Vitamin A is not only important for baby’s development, but also for the mother. Vitamin A
helps with postpartum tissue repair, helps maintain normal vision and assists in fighting off
infections. Vitamin A is important in maintaining normal growth, regulating proliferation
and differentiation of epithelial tissues, and maintaining visual and reproductive functions
(Azaïs-Braesco and Pascal ,2000).

5.18.3 Preeclampsia
The results show 61(70.9%)with normal serum vitamin A, hasn’t pre-eclampsia,
while3(50%)with low serum vitamin A, has pre-eclampsia and 3 (50%) of normal serum
vitamin A has pre-eclampsia.
The present study results found an insignificant association between occurring preeclampsia and serum vitamin A.
Antioxidant vitamins have been reported to have an important function in regulating blood
pressure in pregnancy. There are synergisms between the actions of vitamin E and vitamin
C, and between vitamin E and β-carotene (Islam et al., 2004).

5.18.4 Maternal Hemoglobin
The results show that, those who have low serum vitamin A are anemic 22 (36.7%) more
than those who are non-anemic 6 (18.8%) with statistical significance.
The results of this study indicated a significant association between serum vitamin A and
maternal hemoglobin.

5.18.5 Maternal Serum Iron
The present study results found that ,those who have low serum vitamin A suffer low serum
iron 25 (34.7%) more than those who didn’t suffer low serum iron 3 (15%) with statistical
significance. .
The results of this study indicated a significant association between serum vitamin A and
maternal serum iron
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Vitamin A (retinoids) essential for gene regulation, cell differentiation, proliferation and
growth, innate and adaptive immune system, maintenance of mucosal surfaces, intestinal
iron uptake, hematopoiesis, vision and reproduction (Schnorr et al., 2011).

5.19 Child Health and Serum Vitamin A
The non-pregnant RDA is 700 μg daily and the pregnant RDA is 770 μg daily, a deficiency
of vitamin A is associated with a lot of problems as night blindness, IUGR and preterm
delivery (Booker and Ural, 2009).
Vitamin A is very important for growth and differentiation of many cells and tissues
specially during pregnancy, in which it plays an essential role in the healthy development of
fetus (Kolte et al.,2009).
Low vitamin A status of the pregnant women specially in poorly nourished women may be
associated with prematurity and IUGR, so supplementation of vitamin A with safe dose in
those women will prevent vitamin A deficiency and growth restriction (Shah and
Ohlsson,2002; Shah and Rajalakshmi, 1984).

5.19.1 Birth Weight
Current study finding was (4.3%) of participants outcome was low birth weight LBW(less
than 2500 gm), and (7.6%) of participants outcome was high birth weight HBW, which was
(4000gm or more), and (88%) from participants outcome was normal birth weight (NBW)
which was 2500-3999gm. About 6(85.7%)with normal serum vitamin A,have infants with
high birth weight. But the study participants with low serum vitamin A, have babies with
mean birth weight more than those with normal serum vitamin A.
The current study results show an insignificant association between child birth weight and
serum vitamin A.
Vitamin A deficiency during pregnancy seems to be associated with preterm birth, LBW
and low neonatal liver stores (Strobel et al., 2007).

5.19.2 Birth Height
In relation to birth height, the current results show that (6.5%) of participants outcome was
short, (78.3%) of participants outcome has normal height, and (15.2%) from participants
outcome was tall. Related to serum vitamin A:The study participants with normal serum
vitamin A, have babies with mean birth height more than those with low serum vitamin A.
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The present study results show an insignificant association between child birth height and
serum vitamin A.
Vitamin A plays an important part in pregnancy. It plays an important role in the
embryonic growth and development of eyes, limbs, healthy skin, mucous membrane,
infection resistance, bone growth and fat metabolism(Azaïs-Braesco and Pascal ,2000).

5.19.3 Head Circumference
Present study findings show that (13%) of participants outcome has small HC (less than 34
cm), (85.9%) of participants outcome has normal HC, which was (34-37cm), and (1.1%)
from participants outcome has a large HC, which they 38 cm or more. Related to serum
vitamin A :The study participants with normal serum vitamin A, have babies with the mean
HC higher than those with low serum vitamin A.
These results show a significant association between child head circumference and serum
vitamin A.
Vitamin A performs important roles in both development and maintenance of adult
vertebrate brain homeostasis. Insufficient vitamin A availability during prenatal life may
impair embryonic segmentation and growth, and also stop vascularization process
throughout adulthood (Schnorr et al., 2011).

5.19.4 Neonatal Jaundice
Our results found that (53.3%) of participants outcome has a jaundice, and (46.7%) from
participants outcome wasn’t have jaundice. Related to serum vitamin A: 35(71.4%)with
maternal normal serum vitamin A, has babies with neonatal jaundice.

5.20 Level of Serum Vitamin A Status In Pregnant Women
The recommended dietary allowance (RDA) of vitamin A during pregnancy is 1,000 RE,
which is equal to 3,300 IU of retinol or retinyl esters or 5,000 U in an average U.S. diet
containing a mixture of retinol and carotenoids (Food and Nutrition Board, 1980) (Table 2).
The RDA of vitamin A during pregnancy was established by extrapolating from that
recommended for the non-pregnant adult (800 RE/day or 4,000 IU/day). The International
Vitamin A Consultative Group (IVACG) recommended a daily intake of 9.3 RE/kg plus
100 RE during pregnancy (Underwood, '86); this is approximately 620 RE/day (1,800
IU/day) of vitamin A for a 55-kg woman. The World Health Organization (WHO) and
IVACG state that a daily supplemental dose of 3,000 RE (10,000 IU) of vitamin A is
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appropriate in geographical areas or under conditions where vitamin A intake is known to
be inadequate and when diet cannot be improved (WHO, 2011).
The current study results found that all participants’ vitamin A is under the upper limit of
normal, 820 ug/L. ( According to reference intervals of vitamin A: 316-820µg/l. (Alpers et
al., 2008).
The prevalence rate of vitamin A deficiency among the study population is (30.4%), on the
other hands the total participants those with normal level constitute (69.6%) of pregnant
women
The average serum level of vitamin A is 390.48 ±127.72 ug/L, and minimum level is
182.6ug/L, and maximum level is 717.7 ug/L (Alpers et al., 2008).

77

Chapter Six
Conclusions
The current study includes the impact of patient’s dietary behavior, socioeconomic factors,
and lifestyle on vitamin A status during pregnancy and the effects of vitamin A on
pregnancy and pregnancy outcome. It was included:


More than two third of the samples (77.2%) maternal age was between 20- 35 years
old.



More than half of the sample was married in age 19 years old or more.



Maternal serum vitamin A levels were not affected by maternal age and parity.



Current study results indicated a significant association between serum vitamin A
and numbers of meals taken per day.



The study results indicated a significant association between serum vitamin A and
having a daily breakfast during pregnancy.



The results show a significant association between child head circumference and
serum vitamin A.



The results of current study indicated an insignificant association between serum
vitamin A and maternal fast food intake, snacks, dairy products intake, fruits and
vegetables intake after meal.



The present study results show an insignificant association between serum vitamin
A and the daily intake of vitamin A from diet as from milk, protein, vegetables and
fruits.



The prevalence rate of vitamin A deficiency among the study population is (30.4%).



Around three quarters (78.3%) of the participants has low serum iron level.



About two thirds (65.2%) of the participants are anemic.



Study results indicated a significant association between maternal blood hemoglobin
and serum vitamin A.
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The results indicated a strong significant association between maternal weight in
first and third trimester.



More than two thirds of participants (84.2%) who took omega at daily basis, their
serum vitamin A level is normal.



More than three quarters of participants (84.2%) who took iron and folic acid at
daily basis, their serum vitamin A level is normal.



According to birth spacing (72.7%) of study participants who has normal serum
vitamin A level, space their pregnancies for more than 24 months.



Those who have normal vitamin A, didn’t suffer post partum hemorrhage, with a
statistical significance.
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Chapter Seven
Recommendations
Good nutrition status prior to and during pregnancy is associated with healthier infant
outcomes. So, taking care of mother's nutrition even in the premarital period certainly
reflect on the infant birth weight and subsequently on the future child health. So, the
following recommendations are suggested:
Recommendations to Policy Makers


Raising the level of nutritional knowledge among health professionals and their staff
on the health of pregnant women.



The need for clinical nutritionist to be present within the follow-up group for
pregnant women.



Educational programs about healthy diet in pregnancy, to improve the nutritional
status.



Awareness raising campaign should be conducted among pregnant women for the
importance of iron, folic acid and omega3 supplementation.



Designing a small booklet containing tables of different types of food and
beverages and its amount for pregnant women.



Educational programs about importance of birth spacing more than 24months.



Enforce the calculation of BMI and weight gain at antenatal clinics.



Support fortification of food (rice, sugar, flour).

Recommendations to Pregnant Women


The ideal age for a woman to have children is between 20 and 35.



Pregnant women should increase their knowledge about pregnancy, how to have a
healthy baby.



Pregnant women should take care of their nutritional status through eating a healthy
balanced diet, by eating small and recurrent five meals per day .
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Pregnant women should have breakfast daily.



To start taking extra folic acid plus multivitamin supplements before the woman
becomes pregnant.



Limiting the consumption of caffeinated containing products ,because caffeine
decreases the availability of calcium , zinc, and iron.

Recommendations to Pregnant Women about Vitamin A Supplementation


Daily dietary intakes of vitamin A for pregnant women 770 ug/day.



Night blindness during pregnancy is a risk factor of both short- and long-term
mortality among women.



Support postnatal vitamin A supplementation for both mother and infant in Ministry
of Health (MOH) as in Nongovernmental health organization (NGOs).



The initiation of vitamin A supplementation should be carefully examined in each
case.
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Annex No. 2

Association of Maternal Vitamin A Status during Pregnancy and
Pregnancy Outcome: A Prospective Cohort Study

رسالة تعريفية
أنا الباحثة رنيم مطيع الشوا أقوم بدراسة بحثية تتعلق بوضع فيتامين Aلدى الحوامل في محافظة غزة ،وتحديدا
في عيادة الرمال  -قسم متابعة الحوامل .ويقوم باإلشراف على الدراسة برناام ماجساتير التغذياة العالجياة فاي
جامعة األزهر ,وتهدف هذه الدراسة إلى التعرف علاى مادى تاثثير فيتاامين Aان كاان بالزياادة او النقصاان علاى
السيدة الحامل والجنين.
المشاركة في هذا االستبيان طوعية .نحن نقدر عاليا مشاركتك الن إجابتاك ساوف تلعا دورا مهماا لناا .ساوف
أسالك بعض األسئلة عن أسرتك وعن غذائك أثناء الحمل .كما سثقوم بقياس طولك ووزنك وسح عينات دم.
سيستغرق تعبئة هذا االستبيان نحو خمسة عشر دقيقة .لذا أرجو اإلجابة على كافة األسئلة قدر اإلمكان مع العلم
أن اإلجابة على أسئلة االستبيان تتمتع بمطلق السرية و هي مخصصة لخدمة البحث العلمي فقط.
مع جزيل الشكر والتقدير
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اسم مجري المقابلة…...………… :

تاريخ إجراء المقابلة………./………/………:

سجل المقابلة

رقم االستبانة………………………:
المركز الصحي التابعة له …………....
رقم الملف…………………………:
المنطقة السكنية:

□مدينة

□قرية

□معسكر

المعلومات الشخصية

-1اسم الحامل .........................................:
 -2عمر الحامل بالسنوات.........................:
-3عمر الحامل عند الزواج........................... :
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المعلومات االقتصادية و االجتماعية

-1هل تعمل الحامل؟
-2مستوى تعليم الحامل؟
 -3مستوى تعليم الزوج؟

□نعم
□أمي
□أمي

□ أساسي

□ال
□ثانوي

□جامعي أو دراسات عليا

□اساسي□ثانوي□جامعي أو دراسات عليا

-4عدد أفراد األسرة.....................
-5دخل األسرة .....................شيكل\شهر
-6هل دخل األسرة يكفي احتياجات األسرة الغذائية؟

□نعم□ ال

-7هل أنت مدخنة ؟

□ نعم

-8هل زوجك مدخن؟

□ نعم

-9إذا كانت اإلجابة نعم ,هل يدخن في نفس المكان الذي أنت فيه؟ □ نعم

□ ال
□ ال

□ال

معلومات عن الوالدات السابقة لالم:
-1عدد مرات الحمل ………………………………:
-2عدد الوالدات……………………………………
 -3الفترة بين هذه الوالدة وسابقتها…………………………….:
-4هل سبق أن أنجبت طفل ميت؟

□نعم

□ال

-5هل سبق وأنجبت طفل مشوه؟

□نعم

□ال

إذا كانت اإلجابة نعم اذكري التشوه .....................
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الحالة الصحية والتغذوية لالم

-1هل عانيت من إسهال متكرر أثناء فترة الحمل؟

□ نعم

-2هل عانيت من التهابات تنفسية متكررة أثناء فترة الحمل؟

□ نعم

-3هل تعانين من ضعف اإلبصار ليال؟
-4هل لديك أي جفاف في الجلد؟

□نعم

□ال
□ال

□ال
□ال

□ نعم

□ نعم

-5هل لديك أي جفاف أو تقصف في الشعـر؟

□نعم

-6هل لديك تكسر في األظافـر؟
)□(B-

-7فصيلة دم الحامل

)□(O-

)□(A-) □(B+

□ طبيعي

-2انشقاق الغشاء االمنيوسي قبل األوان؟
-3نزيف بعد الوالدة:

□ نعم

□نعم

□ قيصرية
□ال

□ال
□ نعم

-4تسمم الحمل:
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□ال
)□(A +

)□(AB+) □(AB-) □(O+

معلومات بعد الوالدة

-1طبيعة الوالدة:

□ال

□ال

والدة الطفل المبحوث
-1مدة الحمل  -------------اسبوع
-2جنس المولود:
-3تمت الوالدة بواسطة:

□ أنثى

□ ذكر

□قابلة

□ طبي

-4وزن المولود عند الوالدة.--------------------- :جرام.
-5طول المولود عند الوالدة ---------------------سم.
-6محيط راس المولود --------------------------سم.
-7هل ادخل الطفل الحضانة ?□نعم
إذا كانت اإلجابة بنعم اذكري السب

□ال
---------------

-8هل يوجد اصفرار (يرقان)?

□ال

□نعم

إذا كانت اإلجابة بنعم متى بدا االصفرار? -------------------
-9هل يعاني الطفل من مشاكل في الجهاز التنفسي ?
إذا كانت اإلجابة بنعم اذكري السب

□ نعم

□ال

------------------□طبيعي

-10حالة الطفل عند الوالدة:

□غيرطبيعي

إذا كان غيرطبيعي اذكري الحالة---------------------- .
-11نتيجة الكشف الطبي بواسطة طبي األطفال
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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----------------- --------------------------------------------------------------------------

المقاييس الجسمية لالم

-1طول الحامل…..…………….…………………:سم.
-2وزن الحامل في الثلث األول من الحمل..……………:كجم.
-3وزن الحامل في الثلث الثاني من الحمل…..…………:كجم.
-4وزن الحامل في الثلث األخير من الحمل…………….:كجم.
-5وزن الحامل بعد الوالدة………………………….:كجم.

الفحوصات المخبرية

-1مستوى الهيموجلوبين في الدم (.........................(CBC
-2مستوى فيتامين  Aفي الدم..........................
-3مستوى الحديد في الدم..................

النشاط البدني لالم اثناء الحمل
-1كم ساعة تنامين يوميا؟………ساعة يوميا.
-2هل تنامين مباشرة بعد تناول الطعام؟

□نعم

-3هل قمت بثي نشاط بدني أثناء الحمل؟
□مشي

□أعمال منزلية خفيفة

□أعمال منزلية شاقة
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□أحيانا

□ال

السلوك التغذوي لألم

-1أثناء الحمل الحالي هل تلقيت تثقيف صحي حول التغذية السليمة؟

□ نعم

□ال

اذا كانت االجابة نعم فما هي مصدرالمعلومات
□ طبي

□ممرضة□أصدقاء

-2كم وجبة غذائية كنت تتناولين أثناء الحمل؟
□ ثالث وجبات

□اقل من ثالث وجبات

-3هل تتناولين وجبة اإلفطار يوميا أثناء الحمل؟

□أكثر من ثالث وجبات
□نعم

□أحيانا

□ال

إذا كانت اإلجابة ال ،ما السب ؟
……………………………………………………………………………………..
□نعم

-4هل تفضلين تناول الوجبات الجاهزة ؟

□ال

إذا كانت اإلجابة نعم ،كم مرة تتناولينها ؟
……………………………………………………………………………………...
-5هل تتناولين وجبات خفيفة بين الوجبات األساسية؟

□نعم

□ ال

إذا كانت اإلجابة نعم ،ما نوع الوجبة الخفيفة التي تتناولينها؟
□فواكه أو خضار

□حلويات

□مشروبات

 -6أي من المشروبات التالية تتناولينها بكثرة؟ (أكثر من إجابة)
□ماء

□قهوة

□شاي □حلي

□عصير فواكه □غير ذلك…

 -7هل عانيت من أي مشكلة من المشاكل التالية أثرت على طبيعة غذائك؟
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□موالح ومكسرات

□إسهال

□غير ذلك ...

□ فقدان شهية

-8هل تتناولين الحلي أو احد مشتقاته؟

□ ال

□ نعم
□ال

-9هل تتناولين الفواكه و الخضارمباشرة بعد تناول الوجبة؟□ نعم
-10هل تناولت أحد المكمالت الغذائية أثناء الحمل؟

نوع المكمل الغذائي

لم أتناوله أبدا

مرات 1-3

مرات 4-6

أثناء الحمل

أسبوعيا

أسبوعيا

يوميا

في أي وقت من
الحمل بدأت تناوله(
الشهر)
من

حمض الفوليك
حديد مع فوليك
اوميجا3 -
فيتامينات
كالسيوم

 -11ما هي مصدرالمعلومات؟□أصدقاء□ طبي الرعاية □طبي خاص
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إلى

Food Frequency Questionnaire

نوع الطعام

عدد
المرات

في اليوم

Vit.A
Cont.

منتجات

حجم الحصة
المجموع

½ صغيرة

 1متوسطة

 2كبيرة

األلبان 1 =1serving/كوب

الحلي كامل الدسم أو الزبادي

1/2كوب

1كوب

2كوب

الحلي البقري الطازج

1/2كوب

1كوب

2كوب

الحلي قليل الدسم

1/2كوب

1كوب

2كوب

اللحوم  ,األسماك ,

I. U.

البيض1 serving=3 oz equivalent

اللحوم الحمراء

1.5oz/42g

3oz./85 g

6oz./171g

الدجاج و الحبش

42g

85 g

171 g

األسماك (تونة-سردين)

42g

85 g

171 g

البيض (الصفار)

1/2

1بيضة

2بيض

الكبدة

42g

85 g

171 g

الخضروات

1serving=1/2 cup equivalent
السبانخ

¼كوب

½كوب

1كوب

البندورة

½

1متوسطة

2

اليقطين (القرع االصفر)

⅛

¼

½

البقدونس

¼كوب

½كوب

1كوب

الجزر

½

1متوسطة

2

البازيالء(مطبوخة)

¼كوب

½كوب

1كوب

الفلفل الحلو

½

1متوسطة

2

نوع الطعام

عدد
المرات

في

Vit.A
Cont.

حجم الحصة
المجموع

صغيرة ½
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متوسطة 1

كبيرة 2

I. U.

اليوم
الفواكه1 serving=1/2 cup equivalent or 1 medium size fruit
البطاطا الحلوة

½

1متوسطة

2

المشمش (المجفف)

¼كوب

½كوب

1كوب

المانجو

½

1متوسطة

2

الشمام

⅛

¼

½

االسم:

اليوم:

تاريخ:

توجيه  :يوضح الجدول السابق كل مجموعة من األطعمة  ,تسجيل عدد المرات التي يتناولها المريض في األسبوع أو
في اليوم ويضع المريض دائرة حول حجم الحصة التي يتناولها
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Annex No. 3
Association of Maternal Vitamin A Status during Pregnancy and Pregnancy Outcome: A
Prospective Cohort Study

Identification:
My name is………………, I am going to make research study dealing with vitamin A
during pregnancy in Gaza Governorate, at Al Remal Clinic supervised by Master Program
of Clinical Nutrition at Al Azhar University. This research aim to study the effect of vitamin
A on pregnant and fetus.
You are not obliged to answer any question you do not to. Also, non-participant in this
study will not affect the care you might need.
We value your participant, as your answers will play an important role in this study. We
will ask you some questions about you, your family and your feeding habits. And make
some anthropometric measurement for you and your infant.
Filling of this questionnaire will take about fifteen minutes. Any information you give us
become confidential except for work teem.
1- Pregnant agree to make this interview:
1- Respondent

2- Non- respondent

2- Name of interviewer:…………………………
3- Date of interview:……..\.......\............. (day\month\year )
Please answer the following questions as much as possible
1- Serial No.:…………………
2- Name of antenatal health care
center:……………………………………………………………..
3- No. of antenatal care record:…………………………………………….
4- Area of residency
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1- City

2- Village

3- Camp

Personal Data
1- Name of pregnant:……………………………
2- Age of pregnant:…………………………..
3- Age of pregnant at marriage:…………………
Socio-economic Data
1- Is pregnant working?

1-Yes

2-No

2- Pregnant education:
1- Illiterate

2-Primary

3- Secondary

4-University&Higher

3- Husband education:
1- Illiterate

2-Primary

3- Secondary

4-University&Higher

4- The number of family members:………………………
5- The income:………………………..
6- Income meet expenses:
7-Are you smoker?1-Yes

1-Yes 2-No
2-No

8- Does your husband smoke?

1-Yes

2-No

9- If yes, does he smoke at the same place you found?
1- Yes 2-No
Obstetric Data
1- Number of pregnancies:…………………………………
2- Number of deliveries:…………………………….
3- Space between this pregnancy and the previous one?
4- Did you give birth to dead baby?

1-Yes

2-No

5- Did you give birth with congenital anomalies? 1-Yes

2-No

If yes,what is the anomaly?.................................................
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The condition of pregnant health
1- Did you sufferer current diarrhea during pregnancy? 1-Yes

2-No

2- Did you suffer recurrent respiratory tract infection during pregnancy?
1-Yes

2-No

3- Do you have night blindness during pregnancy?

1-Yes

2-No

4- Do you have skin dryness during pregnancy?

1-Yes

2-No

5- Do you have hair dryness during pregnancy?

1-Yes

2-No

6- Do you have weak nails during pregnancy?

1-Yes

2-No

7- Pregnant blood group:
1-(A+)

2-(A-)

5-(AB+)

6-(AB-)

3-(B+)

4-(B-)

7-(O+)

8-(O-)

Informations after delivery
1-Mode of delivery:

1- Vaginal

2- Cesarean section

2-Preterm rupture of membrane:

1- Yes

2- No

3-Postpartum hemorrhage:

1- Yes

2- No

4- Preeclampsia and eclampsia:

1- Yes

2- No

Delivery of concerned child
1- Duration of pregnancy…………………..weeks
2- Sex:
3- Attendant:

1-Male

2-Famle

1-Doctor

2-Midwife

4- Weight of infant on delivery:………………………\gram
5- Height of infant on delivery…………………………\cm
6- Head circumference of infant………………………..\cm
7- Did infant inter intensive care?

1-Yes 2-No

If yes, why?....................................................
9- Is there jaundice?1-Yes

2-No

If yes, when jaundice is started?.............................
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1-At first day

2-At second day

10- Does infant have any respiratory problem?

3-At third day

1-Yes

2-No

If yes, what's the problem?.....................................................
11- Condition at birth:

1- Normal

2-Abnormal

If abnormal, what is the problem?..............................................
12- Infant condition after pediatric examination?
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
Anthropometric measurements of mother
1- Height of mother……………………………………………….cm
2- Weight of mother at first trimester…………………………….kg
3- Weight of mother at second trimester…………………………kg
4- Weight of mother at third trimester…………………………....kg
5- Weight of mother after delivery………………………………..kg
Laboratory examination
1- CBC of pregnant:………………………………………
2- Serum vitamin A level:…………………………………
3- Serum iron level:………………………………………..
Life style of mother
1- How many hours do you sleep daily?..................................................hrs\day
2-Do you sleep immediately after eating?
1-yes

2-Sometimes

3-No

3- Do you perform any physical activity during pregnancy?
1- Walking

2-Light house working

3-Heavey house work
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Diet history during pregnancy
1- Did you have any information about healthy diet during pregnancy?
1-Yes

2-No

If yes,what is the source of information?
1-Doctor

2-Nurse

3-Friends

2- How many meals do you eat during pregnancy?
1-Less than 3 meals

2- 3 meals

3-More than 3 meals

3- Do you eat breakfast daily during pregnancy?
1-Yes

2-Sometimes

3-No

If not, why?...............................................................................................................................
4- Do you prefer take away food from restaurant?
1-Yes

2-No

If yes, how many times
monthly?...............................................................................................
5- Do you eat snack between meals?
1-Yes

2-No

If yes, which type of snack do you take?
1-Fruits &Vegetables

2-Desserts

3-Drinks

4-Nuts

6- Which of the following drinks you take a lot? (more than answer)
1-Water

2-Coffee

3-Tea

4-Milk

5-Fruits juice 6-Other

7- Did you have any of the following problem interfering with your eating habit?
1-Diarrhea

2-Anorexia

3-Other……

8- Do you drink milk or its derivatives?
1-Yes2-No
9- Do you eat fruits & vegetables immediately after eating meals?
1-Yes

2-No

10- Did you take food supplement during pregnancy?
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1-Yes

Type of
supplement

2-No

Did not
take it

1-3 times
a week

4-6 times
a week

Daily

Gestational age when
take (month)
From
To

Folic acid
Iron & Folic
acid
Omega-3
Multivitamins
Calcium
11-The source of informations
1-Friends

2-Doctor of clinic
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3-Private Doctor

Food Frequency Questionnaire
Name

Today’s Date:

Directions: For each group of foods, write in the number of times PER DAY or WEEK the
person eats any of them and CIRCLE the serving size that is closest to what s/he usually
eats.

Food Item

Frequency

Serving Size
Small ½ Average Large 2
1

Tally

Dairy Products 1 serving =1 cup
Whole milk&Yogurt

½ cup

1 cup

2 cup

Fresh milk

½ cup

1 cup

2 cup

Low fat milk

½ cup

1 cup

2 cup

Meat, Fishes, Eggs1 serving = 3 ounce equivalent
Poultry

1.5oz\42g

4 oz

6oz\171g

Fish (Tuna-Sardine)

1.5oz\42g

3oz\85g

6oz\171g

Eggs

½Egg

1Egg

2 Egg

Liver

1.5oz\42g

3oz\85g

6oz\171g

Spinach

¼ cup

½ cup

1 cup

Tomato

½ medium

1 medium

2
medium

Pumpkin

⅛

¼

½

Parsley

¼

½

1

Carrots

½

1 medium

2

¼ cup

½ cup

1 cup

Vegetables1 serving =1\2 cup equivalent

Peas(cooked)

Serving Size
Average
Large
(1)
(2)

Food Item

Frequency Small
(½)
Fruits1 serving =1 cup equivalent or medium size fruits
Sweet potato
Apricot

½

1 medium

2

¼ cup

½ cup

1 cup
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Tally

U.I

Mango

½

1 medium

2m

Cantaloupe

⅛

¼ medium

½
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