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Abstract:
Objectives: This study was undertaken to reveal the effect of maternal malnutrition on
infant birth weight, to assess the nutritional status of pregnant women, to study the factors
that affect nutritional status of pregnant women, to clarify the relationship between
pregnant malnutrition and infant birth weight in Gaza Governorate; and to find areas for
improvement in antenatal care program regarding nutrition, supplementation and
education, which in turn would help in developing a base line data that can help in
developing a preventive program aiming towards reducing the rate of maternal
malnutrition and its negative consequences. Subjects and methods: A hospital based
case control study was carried out at the larger governmental hospital, Al Shifa Hospital.
100 full term low birth weight infants and 200 full term normal birth weight infants and
their mothers were included in the study. Data was collected through direct methods that
included hematological information and indirect methods through a structured interview
questionnaire. Results: A lot of maternal anthropometric and nutritional factors were
significantly related to infant birth weight positively; which include height, gestational
weight gain, gestational age, poverty, mother education, life style (decreasing effort &
work, increasing sleeping hours, eating breakfast daily, drinking milk, yogurt and juice,
increasing eating carbohydrate and sweets and taking dietary supplements as iron with
folic acid). Conclusion: The study contributes in highlighting the relationship between
maternal malnutrition and infant birth weight and provides possible intervention strategies
that could contribute to reduce infants low birth weight in the Gaza Strip.
Recommendation: Establish a policy and strategy by a decision makers in order to
improve nutritional status of pregnant women, presence of nutritionist in schools to make
proper nutritional assessment and counseling for adolescent girls, more research is needed
to study the effect of age, obstetrical history, nutritional history, body mass index and
smoking of pregnant women on infant birth weight in a more focused way.
Key words: Maternal malnutrition; low birth weight infant; pregnant food habit.
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ﺗﺄﺛﯿﺮ ﺳﻮء ﺗﻐﺬﯾﺔ اﻷم اﻟﺤﺎﻣﻞ ﻋﻠﻰ وزن اﻟﻄﻔﻞ اﻟﻤﻮﻟﻮد ﻓﻲ ﻣﺤﺎﻓﻈﺔ ﻏﺰة
ﻣﻠﺨﺺ اﻟﺪراﺳﺔ
إن ﺳﻮء ﺗﻐﺬﯾﺔ اﻷم اﻟﺤﺎﻣﻞ ﻗﺪ ﯾ ﺆﺛﺮ ﺳﻠﺒﺎ ﻋﻠﻰ ﺻﺤﺔ اﻷم واﻟﻤﻮﻟﻮد ﻣﻤﺎ ﯾﺆدي إﻟﻰ ﺣﺪوث وﻓﯿﺎت وأﻣﺮاض ﻣﺘﻌﻠﻘﺔ ﺳﻮاء
ﻟﻸم أو اﻟﻄﻔﻞ .ﻟﺬا ﺗﮭﺪف ھﺬه اﻟﺪراﺳﺔ إﻟﻰ إظﮭﺎر ﻣﺪى ﺗﺄﺛﯿﺮ ﺳﻮء ﺗﻐﺬﯾﺔ اﻷم اﻟﺤﺎﻣﻞ ﻋﻠﻰ وزن اﻟﻤﻮﻟﻮد واﻟﺘﻲ ﺑﺪورھﺎ ﻗﺪ
ﺗﺴﺎھﻢ ﻓﻲ إﻋﺪاد ﺑﺮاﻣﺞ وﻗﺎﺋﯿﺔ ﻟﻤﻨﻊ ﺳﻮء اﻟﺘﻐﺬﯾﺔ و ﺗﺤﺴﯿﻦ اﻟﺨﺪﻣﺎت اﻟﻤﻘﺪﻣﺔ ﻓﻲ اﻟﻤﺠﺎل اﻟﺼﺤﻲ .اﻷھﺪاف اﻟﺨﺎﺻﺔ:
إﯾﻀﺎح اﻟﻌﻼﻗﺔ ﺑﯿﻦ ﺳﻮء ﺗﻐﺬﯾﺔ اﻷم اﻟﺤﺎﻣﻞ ووزن اﻟﻤﻮﻟﻮد ،دراﺳﺔ اﻟﻌﻮاﻣﻞ اﻟﺘﻲ ﺗﺆﺛﺮ ﻋﻠﻰ اﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﯾﺔ ﻟﻸم اﻟﺤﺎﻣﻞ،
ﺗﻘﯿﯿﻢ اﻟﺤﺎﻟﺔ اﻟﺘﻐﺬوﯾﺔ ﻟﻸم اﻟﺤﺎﻣﻞ ،ﺗﺤﺴﯿﻦ اﻟﺒﺮاﻣﺞ اﻟﺼﺤﯿﺔ ذات اﻟﻌﻼﻗﺔ ،اﻗﺘﺮاح ﺣﻠﻮل وﺗﻮﺻﯿﺎت ﻟﺼﺎﻧﻌﻲ اﻟﻘﺮار
ﻟﺘﺤﺴﯿﻦ ﺗﻠﻚ اﻟﺨﺪﻣﺎت .ﻣﻨﮭﺎﺟﯿﺔ اﻟﺪراﺳﺔ :ھﺬه اﻟﺪراﺳﺔ ھﻲ دراﺳﺔ ﺗﺤﻠﯿﻠﯿﺔ ﻣﻘﻄﻌﯿﺔ ﻣﻘﺎرﻧﺔ أﺟﺮﯾﺖ ﻋﻠﻰ ﺣﺎﻻت وﺷﻮاھﺪ
ﻣﻊ وﺟﻮد ﻋﯿﻨﺔ )ﻣﺠﻤﻮﻋﺔ( ﺿﺎﺑﻄﺔ ،و ﻗﺪ ﺗﻜﻮﻧﺖ ھﺬه اﻟﻌﯿﻨﺔ ﻣﻦ ﻣﺎﺋﺘﻲ ﻣﻮﻟﻮد ذوي أوزان طﺒﯿﻌﯿﺔ )٢٥٠٠ﺟﺮام ﻓﺄﻛﺜﺮ(
ﻣﻘﺎﺑﻞ ﻣﺎﺋﺔ ﻣﻮﻟﻮد ذوي أوزان ﻣﻨﺨﻔﻀﺔ )اﻗﻞ ﻣﻦ  ٢٥٠٠ﺟﺮام( وﻣﻜﺘﻤﻠﻲ ﻓﺘﺮة اﻟﺤﻤﻞ أي ﻣﺎ ﺑﯿﻦ  ٤٢ – ٣٧أﺳﺒﻮع ﻣﻊ
اﻣﮭﺎﺗﮭﻢ وذﻟﻚ ﻓﻲ ﻣﺴﺘﺸﻔﻰ دار اﻟﺸﻔﺎء )ﻗﺴﻢ اﻟﻮﻻدة( ﻓﻲ اﻟﻔﺘﺮة اﻟﺰﻣﻨﯿﺔ ﻣﺎ ﺑﯿﻦ اﺑﺮﯾﻞ ٢٠٠٩م وﺣﺘﻰ أﻏﺴﻄﺲ ٢٠٠٩م
واﺷﺘﻤﻠﺖ اﻟﻌﯿﻨﺔ ﻋﻠﻰ ﺣﺎﻻت ﻣﻦ ﻣﺨﺘﻠﻒ ﻣﻨﺎطﻖ ﻣﺤﺎﻓﻈﺔ ﻏﺰة .ﺗﻢ ﺟﻤﻊ اﻟﻤﻌﻠﻮﻣﺎت ﺑﻄﺮﯾﻘﺘﯿﻦ ﻣﺒﺎﺷﺮة و ﻏﯿﺮ ﻣﺒﺎﺷﺮة ﺣﯿﺚ
ﺗﻢ ﺗﺼﻤﯿﻢ اﺳﺘﺒﺎﻧﮫ ﻣﻦ إﻋﺪاد اﻟﺒﺎﺣﺜﺔ ﻟﺠﻤﻊ اﻟﻤﻌﻠﻮﻣﺎت اﻟﺸﺨﺼﯿﺔ و اﻟﻄﺒﯿﺔ و اﻻﺟﺘﻤﺎﻋﯿﺔ و اﻟﺘﻐﺬوﯾﺔ .أﻣﺎ اﻟﻄﺮﯾﻘﺔ اﻟﻤﺒﺎﺷﺮة
ﻓﺎﺷﺘﻤﻠﺖ ﻋﻠﻰ ﻗﯿﺎس اﻟﻮزن و اﻟﻄﻮل ﻟﻠﺴﯿﺪة اﻟﺤﺎﻣﻞ و ﻛﺬﻟﻚ وزن اﻟﻤﻮﻟﻮد و ﻓﺤﺺ ﺧﻀﺎب اﻟﺪم وﻣﺴﺘﻮى اﻟﺤﺪﯾﺪ ﻓﻲ اﻟﺪم
ﻟﻸم اﻟﺤﺎﻣﻞ .و ﻗﺪ ﺗﻢ ﻓﺤﺺ ﺻﺪق و ﺛﺒﺎت اﻷداة اﻟﺒﺤﺜﯿﺔ ﻣﻦ اﻟﻨﺎﺣﯿﺔ اﻟﻌﻠﻤﯿﺔ واﻟﻌﻤﻠﯿﺔ ﻣﻦ ﻗﺒﻞ ﻣﺤﻜﻤﯿﻦ ﺑﺎﻹﺿﺎﻓﺔ ﻟﺘﻄﺒﯿﻖ
اﻻﺳﺘﺒﺎﻧﺔ ﻋﻠﻰ ﻋﯿﻨﺔ اﺳﺘﻄﻼﻋﯿﺔ ﻗﺒﻞ اﻟﺒﺪء ﻓﻲ اﻟﺒﺤﺚ .وﻛﺬﻟﻚ ﺗﻢ اﻟﺮﺟﻮع إﻟﻰ ﻣﻠﻔﺎت اﻷﻣﮭﺎت اﻟﺤﻮاﻣﻞ ﻓﻲ اﻟﻤﺮاﻛﺰ
اﻟﺼﺤﯿﺔ اﻟﺘﺎﺑﻌﺔ ﻟﻠﺤﻜﻮﻣﺔ ووﻛﺎﻟﺔ اﻟﻐﻮث ﻟﻼﺟﺌﯿﻦ ﻟﻤﻌﺮﻓﺔ وزن اﻷم ﺧﻼل ﻓﺘﺮات اﻟﺤﻤﻞ اﻟﺜﻼﺛﺔ وﻛﺬﻟﻚ ﺧﻀﺎب اﻟﺪم أﺛﻨﺎء
اﻟﺤﻤﻞ .اﻟﻨﺘﺎﺋﺞ :ﻓﻲ ھﺬه اﻟﺪراﺳﺔ ﺗﻢ اﻟﺘﻌﺮف ﻋﻠﻰ اﻟﻌﺪﯾﺪ ﻣﻦ اﻟﻌﻮاﻣﻞ ﻟﺪى اﻟﺴﯿﺪة اﻟﺤﺎﻣﻞ و اﻟﺠﻨﯿﻦ و اﻟﺘﻲ ﯾﻌﺘﻘﺪ ﺑﺎن ﯾﻜﻮن
ﻟﮭﺎ ﺗﺄﺛﯿﺮا ﻣﺒﺎﺷﺮا ﻓﻲ اﻧﺨﻔﺎض وزن اﻟﻤﻮﻟﻮد ﻋﻠﻰ اﻟﺮﻏﻢ ﻣﻦ اﻛﺘﻤﺎل أﺷﮭﺮ اﻟﺤﻤﻞ .ﺣﯿﺚ أظﮭﺮت اﻟﺪراﺳﺔ أن ﻛﻮن طﻮل
اﻟﺴﯿﺪة اﻟﺤﺎﻣﻞ ﯾﺰﯾﺪ ﻋﻦ ١٥٠ﺳﻢ ،اﻛﺘﺴﺎﺑﮭﺎ وزﻧﺎ ﻣﻨﺎﺳﺒﺎ أﺛﻨﺎء اﻟﺤﻤﻞ ،ﻛﻮن اﻟﻤﻮﻟﻮد ذﻛﺮا ،زﯾﺎدة ﺳﺎﻋﺎت اﻟﻨﻮم وﺗﻘﻠﯿﻞ
اﻟﻤﺠﮭﻮد اﻟﺒﺪﻧﻲ ،ﺗﻨﺎول وﺟﺒﺔ اﻹﻓﻄﺎر ﺑﺸﻜﻞ ﯾﻮﻣﻲ وأﺳﺎﺳﻲ ،ﺗﻨﺎول اﻟﺤﻠﯿﺐ ،اﻟﻠﺒﻦ واﻟﻌﺼﯿﺮ وزﯾﺎدة ﺗﻨﺎول اﻟﻜﺮﺑﻮھﯿﺪرات
و اﻟﺤﻠﻮﯾﺎت ،ﺗﻨﺎول اﻟﻤﻜﻤﻼت اﻟﻐﺬاﺋﯿﺔ ﺧﺎﺻﺔ أﻗﺮاص اﻟﺤﺪﯾﺪ و ﺣﻤﺾ اﻟﻔﻮﻟﯿﻚ ﻟﮫ ﻋﻼﻗﺔ اﯾﺠﺎﺑﯿﺔ ﻣﺒﺎﺷﺮة وذات دﻻﻟﺔ
إﺣﺼﺎﺋﯿﺔ ﻋﺎﻟﯿﺔ ﻣﻊ وزن اﻟﻤﻮﻟﻮد اﻟﻤﻜﺘﻤﻞ .اﻟﺘﻮﺻﯿﺎت :ﺗﻘﺘﺮح اﻟﺪراﺳﺔ أن ﯾﻘﻮم ﺻﻨﺎع اﻟﺴﯿﺎﺳﺔ اﻟﺼﺤﯿﺔ ﺑﻮﺿﻊ ﺳﯿﺎﺳﺎت
و اﺳﺘﺮاﺗﯿﺠﯿﺎت ﺗﮭﺪف إﻟﻰ ﺗﺤﺴﯿﻦ اﻟﻮﺿﻊ اﻟﺘﻐﺬوي ﻟﻸﻣﮭﺎت اﻟﺤﻮاﻣﻞ ،وﺟﻮد أﺧﺼﺎﺋﻲ ﺗﻐﺬﯾﺔ ﻓﻲ اﻟﻤﺮاﻛﺰ اﻟﺼﺤﯿﺔ و
اﻟﻤﺪارس ﻟﻠﻘﯿﺎم ﺑﻌﻤﻞ اﻟﺘﻘﯿﯿﻢ اﻟﺘﻐﺬوي ﻟﻠﻔﺘﯿﺎت ﻓﻲ ﺳﻦ اﻟﻤﺮاھﻘﺔ وإﻋﻄﺎء اﻟﻤﺸﻮرة اﻟﻼزﻣﺔ ﻟﮭﺎ وﺗﻌﺰﯾﺰ اﻟﺜﻘﺎﻓﺔ اﻟﻐﺬاﺋﯿﺔ ﻟﮭﺎ
ﺑﺸﺘﻰ اﻟﻄﺮق ،ﺗﻘﺘﺮح اﻟﺪراﺳﺔ إﺟﺮاء دراﺳﺎت أﺧﺮى ﺗﻌﺎﻟﺞ اﻟﻤﺘﻐﯿﺮات اﻟﻤﺆﺛﺮة ﻣﻦ ﺑﺪاﯾﺔ ﻓﺘﺮة اﻟﺤﻤﻞ ﺑﺸﻜﻞ أﻛﺜﺮ ﺗﺮﻛﯿﺰ.

IX

Abbreviations:
AI
Adequate Intake
APGAR

Appearance Pulse Grimace Activities Respiration

BMI

Body Mass Index

CDC

Centers of Disease Control and prevention

cm.

Centimeter

CS

Cesarean Section

dl.

Deciliter

DNA

Deoxyribonucleic Acids

GWG

Gestational Weight Gain

g

gram

HB

Hemoglobin

IOM

Institute of Medicine

IUGR

Intrauterine Growth Retardation

Kg

kilogram

Km2

Kilometer square

LBW

Low Birth Weight

LGA

Large for Gestational Age

m2

Meter square

µg

microgram

MOH

Ministry of Health

NBW

Normal Birth Weight

NICU

Neonatal Intensive Care Unit

OPT

Occupied Palestinian territory

pBMI

pre-pregnancy Body Mass Index

PCBS

Palestinian Central Bureau of Statistics

PHC

Primary Health Care

RDA

Recommended Dietary Allowances

RNA

Ribonucleic Acid

SD

Standard Deviation

SGA

Small for Gestational Age

X

SPSS

Statistical Package for Social Sciences

NGOs

Non- Governmental Organizations

UN

United Nations

UNICEF

United Nations International Children's Fund

UNRWA

United Nations Relief and Works Agency

WFP

World Food Program

WHO

World Health Organization
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Introduction
Nutrition is both a science and an art, dealing with what we eat and how food nourishes our
bodies. From the early moment of life until death, an appropriate supply of food supports
optimum growth, maturation, mental, physical well being and resistance to disease. All
people need the same nutrients, but these amounts differ through the life span (Schlenker
and Long, 2007; Whitney et al., 2007).
Pregnancy is a natural phenomenon during which pregnant women encounter a lot of
internal physical and emotional changes, including gained of supporting tissue as growth
of placenta (Table 2, page 40), altered blood composition, increased blood volume by
increasing plasma volume about 1500 ml in the 34 week, also red cell mass rises by about
200-250 ml and the increase is greater when additional iron supplements are given,
capacity for oxygen transport is raised by increased red cell mass. Plasma concentrations
of lipid, fat soluble vitamins and certain carrier proteins usually increase during pregnancy,
whereas there is a fall in concentrations of albumin, most amino acids, many minerals and
water soluble vitamins. This fall may be partly due to increased glomerular filtration
which results in increased urinary excretion of some amino acids, several vitamins and
minerals (Williamson, 2006). Gestation is also characterized by exceedingly rapid fetus
growth and development until a fully developed infant weighing about 2500 to 4000 g. So
women entering pregnancy with full nutrient stores, good eating habit and healthy body
weight will have optimal pregnancy. Moreover, if she continue to eat a variety of nutrientdense foods during pregnancy; a successful pregnancy would ensue. So nutrition before
and during pregnancy affect both present and future development of the infant (Schlenker
and Long., 2007; Whitney et al., 2007).
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Appropriate pre pregnancy weight benefits pregnancy outcome; while underweight women
would have a high risk of having a low birth weight (LBW) infant, especially if she is
unable to gain sufficient weight during pregnancy. On the other hand, overweight and
obese women will have obstetric complication, and their infants face many problems
(Whitney et al., 2007).
Pregnant adolescents have more miscarriages, premature births and LBW than adult
pregnant women, this makes adolescent pregnancy a major public health problem. So,
nutritional need during teenage pregnancy are higher than those of adults, because they are
still growing in height and physical maturation (Whitney et al., 2007). (See Annex 9).
Low pre pregnancy body mass index (pBMI) could be responsible for high intrauterine
growth restriction (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).
Several countries studied the relationship between the nutritional status of mothers and
LBW [Dharmalingam et al., 2009; Al-Shoshan, A. 2007; Lone et al., 2004; Supriya et al.,
2004], during the last 20 years, a number of studies have been undertaken to determine the
incidence of LBW in Egypt. The results had showed that between 5% and 15% of babies
are born LBW, and the possible risk factors for intrauterine growth restriction in Egypt
include: malnutrition; poverty, low maternal weight gain; excessive physical workload
during pregnancy, iron deficiency anemia, poor antenatal care; adolescent marriage and
poor birth spacing [World Health Organization (WHO), 2005b].
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Also some pregnant complication decrease food intake as heartburn especially in short
stature women because the baby has less space to grow and stretch. Nausea and vomiting
can affect the amount of food eaten. Craving and appetite changes during pregnancy lead
to increase intake certain nutrient and neglecting the others which may lead to malnutrition
(Holman, 1987).
As inferred from the literature, Malnutrition continues to be a major health burden in
developing countries. It is the most important risk factor for illness and death, with
hundreds of millions of pregnant women and young children particularly affected (Muller
et al., 2005). Poor nutrition in pregnancy in combination with infections is a common
cause of maternal and infant mortality and morbidity, LBW and IUGR., and LBW babies
have increased risk of mortality, morbidity and development of malnutrition throughout
life (Pena and Bacallao, 2002).
The effect of changing environmental conditions in increasing malnutrition is multifactorial. Poor environmental conditions may increase infections and also contribute to
environmental deficiencies in micronutrients. Overpopulation, more commonly seen in
developing countries, can reduce food production, leading to inadequate food intake or
intake of foods of poor nutritional quality. Conversely, the effect of malnutrition on
individuals can create and maintain poverty, which can further hampers economic and
social development and contributes to unsustainable resource use and environmental
degradation. A malnourished mother is likely to give LBW baby susceptible to disease
and premature death, which only further undermines the economic development of the
family and society, and continues the cycle of poverty and malnutrition (Blossner and de
Onis, 2005; Muller and Krawinkel, 2005).
3

Goal and Objectives
Goal:
To study the effect of maternal malnutrition on infant birth weight.
Objectives:
1- To clarify the relationship between malnutrition of pregnant women and infant
birth weight.
2- To assess the nutritional status of pregnant women.
3- To study the factors that affect nutritional status of pregnant women.
4- To find areas for improvement in antenatal care program regarding nutrition,
supplementation and education.
5- To suggest solutions and recommendations for decision makers.

Research Problem
It is already well known that malnutrition of pregnant women will affect adversely the
pregnancy outcome. During pregnancy, women's nutritional requirements are increased
specially if the pregnant women are in adolescent age. Most of females in the Gaza Strip
enter pregnancy at adolescent age, this age requires more nutrient dense food than pregnant
adults as their body still grow in addition to infant growth. Also the fertility rate is high in
the Gaza Strip, this short birth interval leads to nutrient depletion of pregnant women.
Failure in supplying the adequate amount of nutrients to meet fetal demand can lead to
fetal malnutrition and long lasting effect on the health of the mother and her infant.
The percentage of infants with LBW was 9% in Palestine, and the annual number of LBW
infants was 12,420 [United Nations International Children's Fund (UNICEF), 2007], this
led the researcher to study the factors that may lead to maternal malnutrition and its
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complications, this problem can be reduced by given attention to the nutrition of women
before, during, and after pregnancy and a number of complications among mothers and
infants could be reduced by adequate nutritional support.
Although the relationship between malnutrition during pregnancy and infant birth weight
have been commonly studied worldwide, but well- formed studies haven't been conducted
to evaluate the risk factors of maternal malnutrition and its effect on infant birth weight in
the Gaza Strip particularly in Gaza governorate. Furthermore, there is no systematic
adequate and accurate information about nutritional status among pregnant women in Gaza
and how this will affect the infant birth weight. Great efforts are required to improve the
understanding of the risk factors of LBW full term infants in Gaza. With the high fertility
rate in the Gaza Strip, bad economic status, lack of resources, lack of information about
maternal nutritional state like eating habit, taking supplement, and anthropometric data,
and its effect on infant birth weight, the highly perceived stressful life in the Gaza Strip
specially after the last war and the continued siege, there is an important necessity to study
the effect of pregnant malnutrition on infant birth weight. This study focuses on the LBW
infants associated with maternal malnutrition and studies the factors that precipitate
maternal malnutrition and subsequent effects on infant birth weight as the pernicious
effects of malnutrition on women and their off-spring are propagated to future generations.
During the residency period of the researcher in the prenatal care units in the United
Nations Relief and Works Agency (UNRWA), and governmental health care units, there
was a limited nutritional assessments and counseling for pregnant women, all of them
received the same nutritional support without individualization according to age, parity,
birth spacing, socioeconomic, dietary habits and other factors, this prompted the
5

researcher to find areas for development in antenatal care program and increase awareness
regarding to pregnant nutrition and education by suggesting solutions and
recommendations for decision makers.

Significance of the Study
This study doesn't focus only on the pregnant women but also on their infants. Both of
them are vulnerable group to malnutrition, and subsequently to morbidity and mortality.
well nourished pregnant women will have well nourished infant with normal birth weight
and healthy future life, and vice versa. So this study would help in developing a base line
data that can help in developing a preventive program aiming towards reducing pregnant
malnutrition and its consequence on their outcomes.
About 30 million LBW babies born annually where (23.8% of all births) with prevalence is
estimated to be 15% worldwide with a range of 3.3- 38% and occurs mostly in developing
countries often face severe short and long term health consequences, LBW also result in
substantial costs to the health sector and imposes a significant burden on society as a whole
(WHO, 2005a). 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]. To support our
country in dealing with this major health challenge this study could help in decreasing
mother and infant mortality and morbidity in relation to maternal malnutrition and LBW in
Gaza governorate by suggesting solutions and recommendation for decision makers.
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The results of this study will lead to increased awareness of the importance of
individualized nutritional care among pregnant women. As nutritional care during
pregnancy plays an important role in success of pregnancy. The mothers' complications
during pregnancy, delivery, and post delivery can be avoided, also infants' complications
after birth that lead to admission to Neonatal Intensive Care Unit (NICU), or complication
during childhood, and adulthood can also be avoided.

Context of Study:
Geographic and Demographic Context
This section will presents background information about the Palestinian population,
geography, demography, fertility and socio-economy of the Gaza Strip.
The Palestinian Territory is divided into two geographic regions: West Bank and Gaza
Strip, and 16 Governorates, each locality has been divided into three types: Urban, Rural,
and Camps. The Gaza Strip is divided into 5 Governorates (North Gaza, Gaza, Middle
Zone, Khan Yunis, Rafah), (PCBS, 2009a).
The Gaza Governorate is one of 16 Governorates of the Palestinian National Authority
located in the north central Gaza Strip, with the area of 76 km². The Gaza governorate
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).
The total number of Palestinian people according to the estimation 2010 was 4,048,403; of
which 50.8% were males and 49.2% were females, distributed as the following; about
2,513,283 in the West Bank and 1,535,120 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 7,237
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females) and 13.777 in the Gaza Strip (7,202 males and 6,575 females) (MOH, 2011a;
MOH, 2011b).
Estimated population of the Gaza Strip totaled 1.5 million; 755 thousand males and 732
thousand 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, 2009b; PCBS, 2008).
Population density in the Gaza Strip 4,073 persons/km² compared with lower population
density in the West Bank at 433 persons/Km² (PCBS, 2009b).
In Palestine, the population is very young; the percentage of individuals aged (0-14)
constitutes 41.9% of the total population, of which 40% in the West Bank and 44.9% in the
Gaza Strip. The elderly population ≥ 65 years constitute 3% of total population, 3.4% in
the West Bank and 2.5% in the Gaza Strip (PCBS, 2009b).
Fertility Context
The fertility rate in Palestine was 4.6; 4.1 in the West Bank and 5.3 in the Gaza Strip, this
is high compared to other countries; it was 3.7 in Jordan, 3.1 in Egypt and 2 in Tunis
(MOH,2010). According to MOH. (2011b); total fertility rate in Palestine was 4.2; 3.8 in
the West Bank and 4.9 in the Gaza Strip.
Women start having babies early and have large families often with short intervals between
pregnancies. These practices are more pronounced among the poorer sections of the
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population. This pattern of reproduction can have adverse effects; women become nutrient
depleted and pass this depletion to their children (MOH, WHO, UNICEF, 2006).
Palestinian women get married at young age and consequently bear children at a relatively
young age. On average, Palestinian woman get married at age 19.4 years and gives the
first birth at 21 years old (MOH, 2006).
About 44% of women in the reproductive age (15-49 years) in Gaza Governorate reported
using family planning methods, 55.7% of currently married women who use a family
planning method in Gaza Governorate through UNRWA health services (PCBS, 2008).
High proportion of pregnant women (98.6%) 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).
Only 1.6% of births in Gaza governorate took place at home, which is one of the lowest
percentage of home birth at the national level. About 13.8% of birth were done through
Cesarean section (CS). Nearly 87.4% of CS performed in Gaza governorate took place in
governmental hospitals and 9.4% in private hospitals the remainder took place in private
clinics. About 34.1% of women in Gaza governorate received postnatal health care, this
percentage is higher compared to the Gaza Strip (30.5%) and the Palestinian Territory
(30%) (PCBS, 2008).
According to the 2004 Palestine Demographic Health Survey, the mean birth interval for
all women in West Bank/Gaza is 34 months. However, 28% occur at less than 18-month
9

interval following a previous birth. Two out of five births (44%) to 15-19 year olds
represent a birth interval of less than 18 months. Women 20-24 years of age also have a
higher rate of very short birth intervals (PCBS, 2006).
Socio-economic Context
The majority of Gazans are unable to afford basic food and over 80% of families in Gaza
currently rely on humanitarian aid to survive. In less than 10 years the number of families
depending on UNRWA food aid has increased tenfold (Palestinian Monitor Factsheet,
2008).
The economic situation is unstable especially after the last war (2008) and difficult siege in
the Gaza Strip. The deteriorating economic situation, limited income, lack of work
opportunities, limited the food resources and elevated its price. All these lead to low
standard of living, feeding and inadequate health facilities. Also difficulty in getting
access the food in its quality and quantity or having unbalanced diet that is poor in
different nutrients as vitamins and minerals which reflect negatively on the human health
especially women and children as they are more vulnerable subjects to malnutrition.
About 46% of Palestinians do not have enough food to meet their needs. The number of
people in deep poverty, defined as those living on less than 50 cents a day, nearly doubled
in 2006 to over 1 million, according to UNRWA. Over half of Palestinians live in Poverty:
45.7% in the West Bank and 79.4% in Gaza (Palestine Monitor Factsheet, 2008).
PCBS. ( 2009b) showed that the percentage of Palestinians who have completed university
education was 8.8%; the percentage was 9.9% for males and 7.6% for females. While the
percentage of individuals who did not complete any stage of education reached 12.5%; the
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percentage among males was 9.4% compared to 15.7% for females. Illiteracy rate among
individuals aged ≥ 15 years in Palestinian Territory was 5.9% in 2008, about 6.1% in the
West Bank and 5.6% in the Gaza Strip, while illiteracy rate among males in the West Bank
is higher than in the Gaza Strip (2.9% and 2.7% respectively), and it is higher among
females in the West Bank than in the Gaza Strip (9.4% and 8.6% respectively).
Health Service Context
In Palestine the secondary healthcare is provided by the governmental, non-governmental
organization (NGOs), UNRWA, police medical services and private sectors. The MOH is
responsible for a significant portion of the secondary healthcare delivery system (60 to
about 70% of general and specialized hospital beds) and more than this proportion in
hospital services (about 70% of hospital services), it operates 391 primary health care
(PHC) services (54 in the Gaza Strip and the remainder in the West Bank) (MOH, 2006).
There is no obstetrics and gynecology hospitals for the MOH despite the availability of
maternal departments in general hospitals. In 2005, there were 43 general hospitals with
about 3,726 beds, 10 specialized hospitals with total bed capacity of 812 beds, 19
maternity hospitals distributed between (NGOs) and private providers, with total bed
capacity of 322 beds in addition to 377 maternity beds in MOH general hospitals, and four
rehabilitation centers with total bed capacity of 165 beds (MOH, 2006).
MOH operates 22 hospitals with 2,815 beds, and there are 10 hospitals with 1,499 beds of
total MOH beds in the Gaza Strip and the rest in the West Bank. About 60,199 deliveries
were recorded in the MOH hospitals, out of which 52.3% were reported in the Gaza Strip
which account for 57.8% of the total live births recorded in Palestine, the Caesarian

11

deliveries constituted 16.1% of the total deliveries in the MOH hospitals, and the rate was
about 17.1% in the West Bank with the highest rate 22.5% in Jenin, and 15.3% in the Gaza
Strip, the highest rate (20.1%) was in Al- Shifa hospital (MOH, 2006)
Al- Shifa commutative medical center is located in the west part of Gaza, and was
established in 1946 over 45,000 m², and developed over years until it has reached to a
higher international level. It is considered the biggest health institution in Palestinian
National Authority. The hospital containes 590 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 Al Shifa Hospital was about 12,767 and daily rate of
deliveries was 35 while number of total deliveries in Nasser Hospital was 6,295 and daily
rate was 17, this data reveals that the rate of deliveries at Al Shifa Hospital nearly was
doubled that in Nasser Hospital (MOH, 2001).
Nutrition Service Context
According to MOH, WHO, UNICEF. (2005)The main players implementing nutritionrelated programmes in the Occupied Palestinian Territory (OPT) are the MOH and
UNRWA. 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. The MOH is the government body responsible for nutrition in the OPT and
is the main provider of PHC services. Through which essential preventive nutrition
services are provided for non-refuges and refugees. Services include growth monitoring,
micronutrient supplementation, nutrition education and counseling on breast feeding and

12

complementary feeding. The MOH does not have facilities for the rehabilitation of
severely malnourished children at clinic level but refers cases to hospitals and NGO
clinics. 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. WHO's aim in the OPT is to improve nutrition coordination.
WFP is the main food aid provider to non-refugees.
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Definition of Terms:
Anemia

Condition of abnormally low blood hemoglobin levels caused
by too few red blood cells or red blood cells with an abnormally
low hemoglobin content. (Schlenker and Long, 2007).

Adequate Intake (AI)

It is the suggested daily intake of a nutrient to meet daily needs
and support health and is used when there is not a sufficient
amount of research available to develop an RDA. (Schlenker
and Long, 2007).

Adolescence

It is defined as including those aged between 10 and 19 (WHO,
2001).

Anthropometric
measurement

Related to physical measurement of human body, such as
height, weight, body circumferences, and percentage of body
fat (Whitney et al., 2007).

Apgar scor

Evaluation of a newborn physical status by assigning numeric
values (0 to 2) to each of the five criteria: heart rate, respiratory
effort, muscle tone, response to stimulation and skin color. A
score of 8 to 10 indicates the best possible condition (WHO,
2001).

Birth Weight

It is the first weight of the fetus or newborn obtained after birth.
For live births, birth weight should preferably be measured
within the first hour of life significant postnatal weight loss has
occurred (UNICEF/WHO, 2004).
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Body Mass Index
(BMI)

An index of a person's weight in relation to height; determined
by dividing the weight (in kilograms) by the square of the
height (in meters) (Whitney et al., 2007).

Cesarean Section

A surgically assisted birth involving removal of the fetus by an
incision into the uterus, by way of the abdominal wall (Rolfes
et al., 2006).

Craving

Strong desires to eat particular foods (Rolfes et al., 2006).

Critical Period

A finite period during development in which certain events
occur that will have irreversible effects on later development
stages; usually a period of rapid cell division (Whitney et al.,
2007).

Delivery

The expulsion or extraction of one or more fetuses from the
mother after 20 completed weeks of gestational age (ZegersHochscild et al., 2009).

Fertility

The capacity of a woman to produce a normal ovum
periodically (Rofles et al., 2006).

Full-term infant

A live birth or stillbirth that takes place between 37 and 42
completed weeks of gestational age (Zegers-Hochschild et al.,
2009).

Gestation

The period of embryonic and fetal development from
fertilization to birth; pregnancy. (Schlenker and Long, 2007).
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Gestational Age

Age of an embryo or fetus calculated by adding 2 weeks
(14 days) to the number of completed weeks since fertilization
(Zegers-Hochschild et al., 2009).

Glycemic Index

It is a measure of the effect of a carbohydrate- containing food
on blood glucose levels (Schlenker and Long, 2007).

Intrauterine growth
retardation (IUGR)

Low Birth Weight

Impaired growth of the fetus due to fetal disorders, maternal
malnutrition or placental insufficiency (WHO, 2003).
Infant with birth weight of less than 2,500 g (up to and
including 2,499 g) irrespective of the gestational age (WHO,
2007).
Very Low Birth Weight (VLBW): Infant with birth weight
lower than 1500g (up to and including 1499g), regardless of
gestational age (WHO, 2003).
Extremely Low Birth Weight (ELBW): Infant with birth
weight lower than 1000g (up to and including 999g), regardless
of gestational age (WHO, 2003).

Malnutrition

The world health organization defines malnutrition as "the
cellular imbalance between supply of nutrients and energy and
the body's demand for them to ensure growth, maintenance and
specific functions." (Shashidhar et al., 2009).
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Nutrients

Substances obtained from food and used in the body to provide
energy and structural materials and to serve as regulating agents
to promote growth, maintenance and repair (Whitney et al.,
2007).

Overweight

Body weight above some standard of acceptable weight that is
usually defined in relation to height (Rolfes et al., 2006).

Parity

The condition of a woman with respect to having borne viable
offspring (Schlenker and Long, 2007).

Prematurity

It is defined as birth before 37 weeks of gestation. Although
most infants born prematurely have low birth weights, the terms
prematurity and low birth weight are not synonymous (Ekvall
and Ekvall, 2005).

Pica

It is deep craving and consumption of unusual nonfood
substances such as laundry starch, clay or ice (Schlenker and
Long, 2007).

Primigravida

A woman who is pregnant for the first time (Schlenker and
Long, 2007).

Recommended
Dietary Allowance
(RDA)

It is the average daily intake of a nutrient that will meet the
requirement of nearly all healthy people of a given age and
gender (Schlenker and Long, 2007).

Small for gestational

Birth weight less than 2 standard deviations below the mean or

age (SGA)

less than the 10th percentile according to local intrauterine
growth charts (Zegers-Hochschild et al., 2009).
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The incidence of LBW In a population is defined as the percentage of live birth that
weight less than 2500 g out of total of live births during the
same time period. The LBW incidence rate is:
No. of live born babies with birth weight less than 2500 g × 100
No. of live births
(UNICEF/WHO, 2004).
Trimester

A period representing one third of the term of gestation. It is
about 13 to 14 weeks (Whitney et al., 2007).

Underweight

Body weight below some standard of acceptable weight that is
usually defined in relation to height (Rolfes at al., 2006).

Vegans

People who exclude all animal derived foods - meat, poultry,
fish, eggs, cheese, and milk- from their diets; also called strict
vegetarians or total vegetarians (Whitney et al., 2007).
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Literature Review
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).
Macronutrient intake during pregnancy
Energy Intake
In the first trimester, pregnant woman needs no additional energy. But energy needs
increase with development of pregnancy. She requires an additional 340 kcalories daily
during the second trimester and an extra 450 kcalories each day during the third trimester.
The total dietary calories intake should comprise 15% protein, 30% fat, and 55%
carbohydrate. These calories are needed to supply the increased energy and demands due
to increased metabolic workload to ensure an optimal newborn size for survival, also it is
needed to spare protein for tissue building. The increased demand for nutrients is greater
than that for energy, that means choosing nutrient dense foods- foods rich in nutrients- not
sugary foods. Carbohydrates intake of at least 175g/day is necessary to fuel the fetal brain
and spare the protein needed for fetal growth. (Schlenker and Long, 2007; Whitney et al.,
2007).
During famine in Holland, low food intake reduced the glucose stream from mother to
fetus and lead to smaller size at birth, maternal glucose production is also influenced by the
type of carbohydrates in the diet, a low dietary glycemic index can alter maternal blood
glucose production and give rise to reductions in fetal growth and infant birth weight
(Scholl, 2008).
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Robert et al.(2006) assessed the effect of inclusion of high or low glycemic index
carbohydrate-rich foods on the outcomes of pregnancy and found that the infants of
women eating the high glycemic index diet tended to be heavier at birth than the infants of
women eating the low glycemic index carbohydrates.
Lenders et al. (1997) showed that adolescents consuming high sugar diets are at increasing
risk of having Small for Gestational Age (SGA) and Low Birth Weight (LBW) infants.
Protein Intake
The protein Recommended Daily Allowance (RDA) for pregnant women is 25 grams per
day higher than for non pregnant women which is 46 g/day, that means the total amount of
protein recommended for a pregnant woman is 71 g/day. It is the nutrient basic to tissue
growth. The pregnant and fetus used a large amount of nitrogen. More protein is
necessary for increased demand due to rapid fetal growth, enlargement of the uterus,
mammary glands, and placenta, increase in maternal circulation blood volume, formation
of amniotic fluid, and storage reserve for labor, delivery, and lactation. Excess protein
may also have adverse effects, which may lead to obesity and other health risks as increase
excretion of calcium from the body through the kidney (Schlenker and Long, 2007;
Whitney et al., 2007).
Increasing pregnant women's energy and protein intakes is effective for infant or maternal
health, balanced energy and protein supplementation improved fetal growth and reduced
fetal and neonatal death, reduced risk of SGA infants and Intra Uterine Growth Restriction
(IUGR) especially among undernourished pregnant women (Imdad and Zulfiqar, 2011;
Kramer and Kakuma, 2003).
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A prospective cohort study carried out by Olsen et al. (2007) examined the association
between milk consumption during pregnancy and infant size at birth, found that milk
consumption during pregnancy was associated with higher birth weight, and inversely
related to the risk of SGA birth and directly to Large for Gestational Age (LGA) birth, and
related this increase in birth weight to intake of protein, not to fat derived from milk.
Observational study in southeast Sweden collect data on milk consumption during
pregnancy and infant birth weight, the study showed that low milk intake during pregnancy
was associated with an increased risk of (IUGR). However, LBW and preterm birth were
not associated with milk intake during pregnancy (Ludvigsson and Ludvigsson., 2004).
Fat Intake:
Fats supply energy and essential fatty acids, serve as a carrier for the absorption of the fat
soluble vitamins A, D, E and K. Essential fatty acids is important for pregnant as it play an
important role in tissue growth, development of cell membranes in nerve and brain tissue,
in which the brain is made of lipid material and it depends on the long chain omega-3 and
omega-6 for its growth, function, structure, cognitive and visual acuity. Supplementation
of essential fatty acid is useful to maintain adequate levels and to meet the needs of the
growing fetus especially in the third trimester. (Schlenker and Long, 2007; Rolfes et al.,
2006; Tannys et al., 2006).
A prospective cohort study carried out by Eijsden et al. (2008a) involving 12,373
Amsterdam pregnant women investigated the association between maternal n-3, n-6, and
trans fatty acids measured early in pregnancy and fetal growth and found that an adverse
maternal fatty acid profile early in pregnancy was associated with reduced fetal growth.
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Thorsdottir et al. (2004) study investigated the association between intake of fish during
pregnancy and full term infants' size at birth in an Icelandic fishing community; this study
found that infants of women in the lowest quartiles of fish consumption (0-20 g/day)
weighed less, were shorter and had a smaller head circumference at birth than those of
women consuming higher amounts of fish.
A meta analysis of randomized controlled trials carried out by Szajewska et al. (2006) in
order to evaluate systematically the effect of long chain polyunsaturated fatty acids
supplementation of pregnant women's diet on pregnancy outcomes and growth measures at
birth, and found no evidence that supplementation influenced the percentage of preterm
deliveries, the rate of LBW infants, or the rate of preeclampsia or eclampsia, but may
enhance pregnancy duration and head circumference, and the mean effect size is small.
Micronutrient intake during pregnancy:
Micronutrients have important influences on the health of pregnant women and the
growing fetus as the pregnancy is a period of increased metabolic demands with changes in
the woman's physiology and requirements of a growing fetus. During this time, inadequate
stores or intake of vitamins or minerals can have adverse effects on the mother, such as
anemia, hypertension, complications of labor and even death. Furthermore, the fetus can
be affected, resulting in stillbirth, preterm delivery, IUGR, congenital malformations
(Kolte et al, 2009; Black, 2001; Shobha et al., 2001).
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).
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Rao et al. (2001) examined the relationship between rural Indian maternal nutrition and
birth size of 797 rural Indian women, focusing on macronutrient intakes, dietary quality
and micronutrient status. This study found that the lack of association between size at birth
and maternal energy and protein intake but strong association with folate status and with
intakes of foods rich in micronutrients which suggest that micronutrients play an important
role in fetal growth in this undernourished community.
In the north of Vitnam, Huy et al. (2009) study found that the mean birth weight was
higher in pregnant women receiving multiple micronutrients supplements than those
receiving iron-folic acid tablets, children at around 2 years of age were taller in mothers
receiving multiple micronutrients than in those receiving iron-folic acid, the prevalence of
LBW infants was lower in mothers receiving multiple micronutrients than in those
receiving iron-folic acid.
Zagre et al. (2007) study showed that the mean birth weight was higher with multiple
micronutrients than with iron-folic acid, and suggested that prenatal micronutrients
supplementation as part of a prenatal care in addition to interventions to promote improved
maternal pregnancy nutrition status is an important strategy to increase birth weight and
reduce the incidence of LBW.
Haider and Bhutta. (2006) prospective randomized controlled trials study evaluated
multiple micronutrients during pregnancy and its effect on the pregnancy outcome when
compared with two or less micronutrients supplementation or no supplementation or a
placebo, found that multiple micronutrient supplementation resulted in a statistical
decrease in the number of LBW babies, SGA babies and in maternal anemia.
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Vitamin Needs:
A- Water Soluble Vitamin:
Thiamin (B1), Riboflavin (B2), Pyridoxine (B6) and Cyanocobalamin (B12) :
The B vitamins are important as coenzyme factors in metabolic activities related to energy
production, tissue protein synthesis, and function of muscle and nerve tissue.
Vitamin B1 and vitamin B2 are involved in the release of energy from cells, the
Recommended Daily Allowance RDA is 1.1 mg. In pregnancy, RDA increases to 1.4
mg. Vitamin B6 is important for protein, carbohydrate and fat metabolism and involved in
the synthesis of heme compounds, the RDA for non pregnant women is 1.2 to 1.5 mg but
pregnancy RDA is 1.9 mg. In observational studies found that there is no correlation
between vitamin B6 and birth weight. On other hand, Taiwanese pregnant women who
took 2 mg daily as supplement had larger birth weight infants (Booker and Ural., 2009;
Fall et al., 2003).
The RDA of vitamin B12 for non pregnant women is 2.4 μg daily. The pregnant woman
needs a greater amount of vitamin B12 to assist folate in manufacture of new cells by
activating the folate enzyme, vitamin B12 helps with production of the myelin sheath which
covers the nerve cells, plays role in the production of neurotransmitter. Vitamin B12 RDA
during pregnancy is 2.6 μg/day, pregnant can obtain sufficient amount of vitamin B12 from
food as meat, fish, egg or milk products together with body stores, but strict vegetarians
(vegans) pregnant need daily supplements of vitamin B12 to prevent neurological problems
as seizures and cognitive problems for infants, vitamin B12 deficiency allows the nerve
deterioration to progress, leading to paralysis and permanent nerve damage (Booker and
Ural., 2009, Schlenker and Long, 2007; Whitney et al., 2007).
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Vitamin B12 deficiency may be a cause of infertility or abortion. Inadequate vitamin B12
status may increase the risk of birth defect and preterm delivery and there was a low but
positive relation between maternal dietary vitamin B12 intake and infant birth weight (Kolte
et al., 2009; Molloy et al., 2008).
Studies carried out by St. John's Research Institute. (2010) and Muthayya et al. (2006)
found a strong relationship between maternal serum vitamin B12 concentration and risk of
IUGR, in which decreased vitamin B12 concentration will increase IUGR. Whereas
Relton et al. (2005) in their study found that maternal vitamin B12 status was significantly
associated with maternal and infant folate status but not with birth weight.
Folic acid (vitamin B9):
Folate is needed in large amounts during pregnancy, the deficiency of it may lead to
megaloblastic anemia. The number of red blood cells must rise as the mother's blood
volume increases, requiring more cell division and more vitamins. The early weeks of
pregnancy are critical period for the formation and closure of the neural tube that will
develop to form brain and spinal cord, a neural tube defect occurs when the tube fails to
close, to reduce this risk, and prevent neural tube defect, folate RDA in non pregnant
women is 0.4 mg daily, the RDA of it during pregnancy is 0.6 mg and it become 4 mg for
mothers who had previous delivery of fetal neural tube defects, it is best to obtain folate
from a combination of supplements, fortified foods, and a diet. ( Booker and Ural., 2009;
Whitney et al., 2007; Rolfes et al., 2006).
Timmermans et al. (2009) examined whether preconception folic acid supplementation
affects fetal growth and the risks of LBW, SGA, and preterm birth, found that
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preconception folic acid supplementation is associated with increased fetal growth
resulting in higher placental and birth weight and decreased risks of LBW and SGA.
Eijsden et al. (2008b) study showed that folate depletion contributes to the excess risk
of fetal growth restriction that is associated with short inter-pregnancy intervals.
Relton et al. (2005) found that maternal erythrocyte folate status is an important predictor
of infant birth weight, increasing maternal folate status is associated with increasing infant
birth weight. Folate pathway influences fetal growth through several mechanisms and it is
important in cell function , synthesis and repair of DNA. On the other hand, decreased
folate level is associated with increased total homocysteine- sulfur containing amino acidwhich has many clinical conditions including placental vasculopathy that have wellestablished effects upon fetal growth.
Vitamin C:
It is essential to the formation of intercellular cement substance in developing connective
tissues and vascular systems. It increases iron absorption, which is needed to increase
quantities of hemoglobin. Low maternal intake of vitamin C has been linked to a twofold
increase in the risk of pre eclampsia. The RDA recommends 75 mg and 85 mg daily for
non pregnant and pregnant women respectively ( Booker and Ural, 2009; Schlenker and
Long, 2007; Ekvall and Ekvall, 2005).
Rumblod and Crowther. (2005) study involving 766 women to evaluate the effect of
vitamin C supplementation on pregnancy outcomes, found no differences was seen
between women supplemented with vitamin C compared with placebo for the risk of
stillbirth, perinatal death, birth weight or IUGR, but preterm birth may have been
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increased with vitamin C supplementation, and concluded that the data are too few to
say if vitamin C supplementation alone or combined with other supplements is
beneficial during pregnancy. On the other hand Fall et al. (2003) study found
positive relationship between maternal vitamin C and birth weight.
B-Fat Soluble Vitamin:
Vitamin A:
The non pregnant RDA is 700 μg daily and the pregnant RDA is 770 μg daily, 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. There is a low positive relation between carotene and birth weight (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).
Vitamin D:
Vitamin D plays an important role in the absorption and utilization of calcium. So severe
maternal deficiency of vitamin D interferes with calcium metabolism, leading to rickets in
the fetus and osteomalacia in the mother (Rolfes et al., 2006). So pregnant women should
be exposed to sunlight and consume vitamin D fortified milk to provide recommended
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amount of vitamin D. However, pregnant women should avoid large doses of vitamin D as
they can be toxic for the developing infant; as calcium imbalance, calcification of soft
tissues, formation of stones, inhibit parathyroid function in newborns which can lead to
seizures, and excess doses have also been linked to congenital birth defects. Vitamin D
recommended Adequate Intake (AI) for pregnant women is the same as for non pregnant
women which is 5 μg/day (200 IU/day) (Rolfes et al., 2006).
Amirlak et al. (2009) found that increasing maternal serum 25 hydroxy vitamin D
concentration by one unit was associated with a 12 g increase in birth weight.
Mannion et al. (2006) performed a study to show the association of intake of milk and
vitamin D during pregnancy with birth weight, found that restricting fortified milk or
vitamin D intake during pregnancy lowered infant birth weight. Women who restricted
milk intake had statistically significantly lower intakes of protein and vitamin D. Women
who consumed ≤ 250 ml/day of milk gave birth to infants with birth weight less than those
born to women who consumed more, each additional cup of milk daily was associated with
a 41 g increase in birth weight; each additional microgram of vitamin D was associated
with an 11 g increase.
Scholl and Chen. (2009) performed a prospective cohort study that examined and
described total vitamin D intake during pregnancy from the mean of three 24-hour recalls
plus use of dietary supplements, and found that total intake of vitamin D was associated
with increased infant birth weight; decreasing intake below the current adequate intake
(<5 μg/day or 200 IU) was associated with significantly decreased infant birth weights
(p<0.05). Additional intake of vitamin D may be of importance since higher intake is
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associated with increased birth weight in a population at risk of adverse pregnancy
outcomes.
Vitamin E (Tocopherol):
The RDA of vitamin E for pregnant and non pregnant women is 15 mg daily (Booker and
Ural, 2009). Vitamin E was named tocopherol which means offspring that is necessary for
reproduction and it is an important antioxidant. Deficiency of vitamin E lead to
erythrocyte hemolysis that is seen in premature infants born before the transfer of vitamin
E from the mother to the fetus that takes place in the last weeks of pregnancy (Whitney et
al., 2007).
Scholl et al.(2006) in a cohort study of 1,231 pregnant women in order to examine the
relationship between maternal plasma concentrations of α- and γ-tocopherol and fetal
growth, found that plasma concentrations of α-tocopherol were positively related to
increased fetal growth, a decreased risk of SGA births, and increased risk of LGA births.
Vitamin K:
The RDA of vitamin K for pregnant and non pregnant women is 90 mg daily, vitamin K is
required for clotting factors synthesis VII, IX, and X, transportation of vitamin K from
mother to fetus is limited; nevertheless, significant bleeding problems in the fetus are rare.
However, newborn infants are often functionally deficient in vitamin K and receive
parenteral supplementation at birth (Booker and Ural, 2009). Vitamin K also participates
in the synthesis of several bone proteins, short term vitamin K depletion increases the rate
of bone turnover (Whitney et al., 2007).

29

Mineral Needs:
Iron:
The body conserves iron especially during pregnancy because menstruation ceases,
increasing iron absorption up to three fold due to a rise in the blood's iron-absorbing and
carrying protein transferrin, but iron needs are still so high as stores decrease during
pregnancy. The developing fetus draws on the mother's iron stores to create its own stores
to last through the first six months after birth. Iron RDA for non pregnant women is about
15 mg/day, the RDA is 27 mg/day during pregnancy, a greater risk of developing low birth
weight or preterm infants increased if the women enter pregnancy with iron deficiency
anemia (Booker and Ural, 2009; Whitney et al., 2007).
Shah and Ohlsson. (2002), reviewed epidemiological studies which suggest that iron
supplementation is associated with improvement in maternal iron status, but there is no
evidence that supplementation reduces the incidence of LBW births.
Many studies showed the effect of prenatal supplementation with micronutrients on
pregnancy outcomes and found decreasing the risk of LBW and SGA infants and
increasing the birth weight and LGA significantly among mothers taking micronutrient
supplementation than among mothers taking iron with folic acid alone (Fall et al. 2009;
Shah and Ohlsson, 2009).
Roudbari et al., (2007); Scholl, (2005); Cogswell et al., (2003) studies found that iron
supplementation lead to significantly higher birth weight, lower LBW infants, and lower
incidence of preterm LBW infants. Pregnant mothers who didn't use ferrous sulfate have
LBW infant more than those who used it. Pregnancy outcome may be improved by taking
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iron supplementation if the mother is iron deficient, but this supplementation may increase
the risk if the mother is not iron deficient.
Increasing maternal serum ferritin by one unit was associated with 7g reduction in birth
weight; as high maternal serum ferritin level may indicate exposure to inflammatory
condition with negative effect on infant growth (Amirlak et al., 2009).
Christian et al. (2003) in their double blind cluster randomized controlled trial found that
antenatal folic acid and iron supplements reduce the risk and the incidence of LBW by
16% which is more than that of multiple micronutrients supplement 14%, so multiple
micronutrients supplement didn't add benefit over folic acid and iron supplements in
reducing LBW.
Zinc:
Zinc RDA during pregnancy is 12 mg/day for adolescent, and 11mg/day for adult.
Zinc is required for DNA, RNA and protein synthesis. Deficiency of zinc may occur due
to poor dietary intake or increased dietary iron or copper intake. Sever zinc deficiency
predicts a low infant birth weight. Zinc deficiency leads to impaired synthesis of nucleic
acids. Iron interferes with the body's absorption and use of zinc. So adding zinc to prenatal
iron and other supplements improves the maternal and neonatal zinc status. It is important
to cognition and behavioral activity of the brain. Inadequate zinc consumption during
gestation has been associated with low birth weight and congenital anomalies, pregnancy
loss, IUGR and preterm delivery (Booker and Ural., 2009; Schlenker and Long, 2007;
Whitny et al., 2007; Ekvall and Ekvall, 2005).
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Castillo-Duran and Weisstaub. (2003) discussed the effects of zinc supplementation studies
during pregnancy on pregnancy outcome, found that supplementation trials during human
pregnancy do not provide conclusive evidence for a beneficial effect of zinc
supplementation despite the experimental evidence that zinc deficiency may retard fetal
growth or shorten pregnancy.
Mahomed et al. (2007) reviewed 17 trials involving 9000 women and their babies to assess
the effect of zinc supplementation in pregnancy on maternal and infant outcomes, and
found that taking zinc during pregnancy helps to slightly reduce preterm births, but does
not help prevent other problems such as LBW babies. An et al. (2001) studied the effect of
taking fortified biscuits with zinc, iron and calcium by pregnant women on the
development of fetus, this study found that the best way to improve infant development
and growth is the supplementation of zinc and other minerals during pregnancy.
Iodine:
The recommended intake for iodine is 220 μg/day during pregnancy. It is vital for thyroid
hormone synthesis and prevention of goiter. The need increases during gestation to
increase maternal renal clearance, and fetal uptake of iodine. An inadequate supply of
iodine to the fetus is related to fetal loss or may lead to hypothyroidism in the newborn and
is associated with poor, abnormal growth, cretinism, deficits in cognitive development and
poor motor function. Iodine consumption is critical in the first half of pregnancy (Booker
and Ural., 2009; Schlenker and Long, 2007).
The consequence of iodine deficiency during pregnancy is impaired synthesis of thyroid
hormones by the mother and the fetus leading to mental retardation. The physiologic role
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of thyroid hormones is to ensure that normal growth and development occurs through
specific effects on the rate of cell differentiation and gene expression. The most serious
adverse effect of iodine deficiency is damage to the fetus, severe iodine deficiency causes a
condition characterized by gross mental retardation along with varying degrees of short
stature, cretinism (Zimmermann, 2009).
Idris et al. (2005) in a retrospective study to investigate the outcomes in hypothyroidism
pregnant during early and late gestation, found that maternal hypothyroidism may increase
the risk of LBW and the likelihood for caesarean section.
Calcium
According to Canada's Food Guide to Healthy Eating; serving of milk products per day for
adults is between 2-4 servings, and 3-4 servings for pregnant and breast feeding womenone serving of milk products equal to 250 ml (1 cup) of milk, or 175g (3/4 cup) of yogurt,
or 50 g of cheese- Intestinal absorption of calcium doubles early in pregnancy, helping
mother to meet the need of calcium during pregnancy, during the last trimester, the fetal
bones begin to calcify, there is a dramatic shift of over 300mg/day calcium across the
placenta to the fetus. If dietary deficiencies occur, maternal bone will supply the calcium to
the fetus (Whitney et al., 2007). On the other hand, recent studies show that high dietary
sodium intake produces greater loss of calcium in the urine, as sodium and calcium
compete for the same recovery mechanism in the kidney (Ekvall and Ekvall, 2005).
Calcium supplementation during pregnancy lead to an important reduction in systolic and
diastolic blood pressure. Supplemental calcium is recommended for pregnant who eat diet
deficient in calcium (>900mg/day), adolescent calcium (AI) during pregnancy is about
1300mg/day, and 1000 mg/day for adult pregnant women (Rolfes et al., 2006).
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According to the double blind, placebo controlled, randomized clinical trial on 68 healthy
pregnant women during the third trimester of pregnancy was to determine the effect of
calcium supplementation on pregnancy outcome. This study concluded that calcium
supplementation in healthy pregnant mothers may increase birth weight independent of
gestational age (Karandish et al., 2003).
Chan et al. (2006) performed study aimed to evaluate the effect of dietary calcium
intervention on adolescent pregnant mothers and their newborns. This study found that
calcium diet supplemented with dairy products during adolescent pregnancy lead to
increase maternal vitamin D and folate serum levels and higher newborn weight and bone
mineralization.
Jarjou et al. (2006) investigate the effects of calcium supplementation during pregnancy on
breast milk calcium concentrations and infant birth weight and growth, this study found
that calcium supplementation of pregnant women had no significant benefit for breast milk
calcium concentration or infant birth weight, growth, or bone mineral status in the first
year of life.
Magnesium:
The RDA for Magnesium increase during pregnancy 350-400 mg/day, magnesium
activates enzymes for energy production and tissue building and has a role in normal
muscle action (Schlenker and Long, 2007). Magnesium deficiency may be responsible for
spasm of umbilical and placental vasculature. fetal exposure to magnesium sulfate in
women at risk of preterm delivery significantly reduces the risk of cerebral palsy without
increasing the risk of death (Costantine and Weiner, 2009; Ekvall and Ekvall, 2005).
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Maternal Malnutrition:
Pregnancy is one of the most nutritionally demanding times in women's life. During
pregnancy, the needs for nutrition are high to support the growth of the fetus and replace
the depleted nutritional reserves of the mother (Rolfes et al, 2006).
Good nutrition status before and during pregnancy is associated with healthier infant
outcomes as it is the most important determinant of infant birth weight. Malnutrition
interferes with ability to conceive, implantation, and development of a fetus. Severe
malnutrition and food deprivation can reduce fertility, and women can develop
amenorrhea. If a malnourished woman becomes pregnant, she will face the challenge of
supporting both the growth of infant and mother's health with inadequate nutrient stores
(Dharmalingam et al, 2009; Rolfes et al, 2006).
The development of each organ through embryo and fetus happens at a certain time called
the critical period and the effect of malnutrition during critical periods are irreversible
(Whitney et al, 2007). The birth weight of infants of well nourished mothers are higher
than those of poorly nourished mothers, inadequate nutrition during pregnancy increase the
risk on fetal growth and health. Generally, effect of malnutrition during pregnancy include
fetal growth retardation, congenital malformations, spontaneous abortion and stillbirth,
premature birth, and low birth weight. Malnutrition before or around conception prevents
the full development of the placenta, subsequently, cannot deliver optimum nourishment to
the fetus, a reduction in placental bed blood flow or nutrient supply results in the placental
release of growth-suppressive peptides, which slow fetal growth so the infant will be born
small and may be with physical and cognitive abnormalities (Rolfes et al, 2006; Eastwood,
2003). If this small infant is a female, she may develops poorly and has an impaired ability
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to give birth to a healthy infant. So a woman's malnutrition can adversely affect not only
her children but her grandchildren. Malnutrition, coupled with low birth weight is a factor
in more than half of all deaths of children under four years of age worldwide (Rolfes et al,
2006). The effect of malnutrition is determined by its severity, timing, and duration.
When undernourished, the liver, heart, kidney and skeletal muscle work harder and remain
small to spare the brain and lung from damage. The last trimester of pregnancy and the
first 6 months after birth are important for brain development. Several studies have
demonstrated that improved nutrition during pregnancy- especially beginning in the first
trimester- is associated with improved pregnancy outcomes (Ekvall and Ekvall, 2005).
Maternal Height:
Maternal under nutrition embodied by short stature and a low body mass index (BMI) and
caused by nutrient deficiencies is highly prevalent in many developing countries. Maternal
height is a strong predictor of birth size, independent of pre-pregnancy BMI and weight
gain during pregnancy. Tall maternal stature was significantly and positively associated
with infant birth weight. Short maternal stature is highly associated with small uterine
volume, reduced blood flow and small pelvis, so the passage of the baby through this
distorted pelvis may lead to a difficult and prolong labour and is associated with risks of
fetal growth restriction, Cesarean delivery, and cephalo-pelvic disproportion (Christian,
2010; Eastwood, 2003; Pickett et al., 2000). Ozaltin et al. (2010) examined the association
between maternal stature and offspring mortality, underweight, stunting, and wasting in
infancy and early childhood in 54 low to middle income countries, and concluded that
among 54 low to middle income countries, maternal stature was inversely associated with
offspring mortality, underweight, and stunting in infancy and childhood.
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A retrospective study carried out by Lao et al. (2000) on 613 singleton pregnancies born to
adolescent mothers found that, the rate of preterm labour was significantly and inversely
correlated with the height , and suggested that the inherent risk of preterm delivery in
adolescents was related to their immature physical development at the time of pregnancy,
as reflected by the maternal height.
Other study carried out in India to examine the relation between maternal height and child
mortality, anthropometric failure, and anemia, found that a 1 cm increase in maternal
height was associated with a decreased risk of child mortality, underweight, stunting,
wasting and anemia. Small uterine size found in shorter mothers may result in membrane
stretching, cervical shortening or other biological factors that increase the likelihood of
preterm delivery and thus low birth weight and child morbidity and mortality, short
maternal height has been shown to be a risk factor for LBW and IUGR, LBW has been
shown to be associated with subsequent risk of mortality, anemia, stunting, wasting and
underweight (Subramanian et al., 2009; Zhang et al., 2007).
Maternal Weight:
Three characteristics of the mother weight influence an infant's birth weight: maternal birth
weight, pre-pregnancy weight and weight gain during pregnancy.
Maternal birth weight:
Mothers who themselves weighed less than 2000 g at birth have an increased risk of losing
a baby, and poor pregnancy outcome. Maternal birth weight was related significantly to
stature, pre- pregnancy weight, gestational weight gain (GWG), infant's birth weight,
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gestational duration, intrauterine growth and other infant complications (Eastwood, 2003;
Hackman et al., 1983).
There is an inverse relationship between maternal birth weight and infant low birth weight
(LBW) and preterm birth, also maternal birth weight may have an important clinical value
in identifying high risk pregnancies. A maternal birth weight is the strongest predictor of
the infant birth weight; in which it relates directly to infant birth weight and inversely to
LBW, preterm birth and intrauterine growth retardation (IUGR) (Morly et al., 2007;
Emanuel et al., 2004; Emanuel et al., 1999).
Mothers' and fathers' birth weights are significantly related to their infants birth weight,
this is stronger for mothers and daughters than for father and offspring pairs (Little, 1987).
Pre-pregnancy Weight:
Weight of mother's before pregnancy influences fetal growth. Underweight women with
body mass index (BMI<18.5 kg/m2) (Table 1) will have smaller babies than heavier
women, especially if they are unable to gain sufficient weight during pregnancy. In
addition, the rates of preterm births and infant deaths are higher for underweight women.
But they will improve their chances of having a healthy infant by gaining sufficient weight
before and during pregnancy (Rolfes et al., 2006).
Overweight (BMI 25 to 29.9 kg/m2) and obesity (BMI ≥30 kg/m2) will increase the risk of
medical complications as hypertension, gestational diabetes, postpartum infections, and
complication of labor and delivery, overweight women have the lowest rate of LBW
infants, they are more likely to deliver post term and give large weight infant, this result in
a difficulty in labor, birth trauma, and Cesarean section (SC) (Rolfes et al., 2006).
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Also these infants have a greater risk of poor health and death than infants of normal
weight. Obesity may double the risk for neural tube defects, and carry a greater risk of
giving birth to infants with heart defects and other abnormalities. So these women should
try to achieve a healthy body weight before becoming pregnant and avoid excessive weight
gain during pregnancy (Rolfes et al., 2006).
A prospective cohort study to evaluate the relationship among pre-pregnancy BMI,
gestational weight gain, and infant birth weight, found that pre-pregnancy BMI was
independently and positively associated with infant birth weight. Gestational Weight Gain
(GWG) was positively associated with infant birth weight. lower infant birth weight was
associated with preterm birth, nulliparity, and female babies. Risk of macrosomia
increased with increasing pre-pregnancy BMI and GWG (Frederick et al., 2008).
Weight gain during pregnancy:
Weight gain during pregnancy is a strong predictor of health and development of infant. A
healthy woman produce healthy babies, this depends on the weight gain of mother's during
pregnancy and that depends on her pre pregnancy nutritional status and (BMI) ( Rolfes et
al., 2006) as shown in the following table:
Table 1: Recommended weight gain during pregnancy
Pre pregnancy weight (BMI kg/m2)
Underweight (BMI<18.5)
Healthy weight (BMI 18.5 to 24.9)
Overweight (BMI 25.0 to 29.9)
Obese (BMI≥30)

(Rolfes et al., 2006)

Recommended weight gain
12.5 to 18.0 kg
11.5 to 16.0 kg
7.0 to 11.5 kg
6.8 kg minimum

According to Ekvall and Ekval. (2005), each kilogram of maternal weight gain increase
infant birth weight by 25.9g for underweight, 28.3g for healthy weight and 17.8 g for
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overweight. An average weight gain during pregnancy is about 11 to 16 kg, the fetal
growth and maternal health depend on the weight gain during pregnancy, most of the gain
supports the growth and development of the placenta, uterus, blood, breast, fetus, amniotic
fluid and maternal fat stores to provide energy for labor and lactation as shown in the
following table (Schlenker and Long., 2007; Whitney et al., 2007).
Table 2: The component of weight gain during pregnancy
Weight

Component
Fetus
Placenta
Amniotic fluid
Uterus
Breast tissue
Blood volume
Maternal stores
Total

3500 g
450 g
900 g
1100 g
1400 g
1800 g
1800- 3600 g
10.950- 12.750 kg

(Schlenker and Long, 2007)

Langford et al., (2008) studied the association between gestational weight gain and adverse
maternal and infant outcomes among overweight women, and found that increasing GWG
appears to decrease the risk of LBW but elevates the risks of preeclampsia, Cesarean
section, and macrosomia. Overweight women should gain within current Institute of
Medicine (IOM) recommendations.
Nielsen et al. (2006), study examined whether the weight gains improve birth outcomes in
African American adolescents of low, average, or high pre pregnancy BMI, found that
further gains were not clearly beneficial, particularly for infants of high BMI mothers.
Whereas the risk of SGA and suboptimal birth weight were significantly and negatively
associated with pre pregnancy BMI, gestational weight gain and maternal height.
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Mesman et al. (2009), investigated the association between maternal pre- pregnancy BMI
(pBMI), and child's weight, height and BMI at age 14 months in Amsterdam and found
that pBMI was linearly associated with weight and BMI of child at age 14 months. One
unit increase in pBMI resulted in an increment of 29 g in weight and 0.041kg/m² in BMI,
and added that maternal overweight/obesity has been linked to increased birth weight, and
obesity/overweight of the child in childhood and at adult age, but little is known about the
timing of these effects, particularly in fetal and infant life. They concluded that pBMI is an
independent determinant of weight and BMI of the child at age 14 months. At least 1/3 of
this effect is mediated through birth weight due to influence during the intra-uterine period
and reflected in birth weight.
Grandi, CA. (2003) assessed the relationship between BMI and net weight gain during
pregnancy with birth weight, and found that birth weight decreased with lower BMI and
the risks of LBW, SGA and prematurity increased with lower BMI, low preconceptional
weight (40-51 kg) was the best predictor for LBW, SGA and prematurity risks.
A case-controlled study by Ojha et al. (2007), in Nepal to determine the relationship of
maternal anthropometry with LBW at term, found that mothers with low weight
(< 45.0 kg) associated with LBW babies three times more common than in mothers with
normal weight, in mothers with low height (<145.0 cm) and low BMI, LBW babies were
higher but could not reach significant level, the difference was not significant. This study
concluded that low maternal anthropometric measurement have a definite role in causing
LBW babies at term.
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Anemia:
Centers of disease control and prevention (CDC, 2010) defined anemia of pregnancy as
hemoglobin (HB) less than 11 g/dl. in the first and third trimester, and less than 10.5g/dl. in
the second trimester. Anemia is common during pregnancy, that is associated with the
increase of maternal blood volume by 40% to 50% and disproportionate increase in red cell
mass of about 20%, iron deficiency anemia is the most common cause of anemia in
pregnancy (Schlenker and Long, 2007).
According to the study of 629 pregnant women in Pakistan that investigated the
relationship between maternal anaemia and pregnancy outcome, about 313 were anaemic
(HB<11g/dl) and found that the risk of preterm delivery and low birth weight among
anemic women was 4 and 1.9 times respectively more than the non-anaemic women. The
neonate of anaemic women had 1.8 times increased risk of low Apgar scores at 1 minute
and there was a 3.7 times greater risk of intrauterine fetal death among the anaemic women
than non-anaemic women. (Lone et al., 2004).
Allen, L. (2000) reviewed current knowledge of the effect of maternal anemia and iron
deficiency on pregnancy outcome, and indicated that iron deficiency anemia in pregnancy
is a risk factor for preterm delivery and subsequent low birth weight.
Pregnant Nutritional problems:
Nausea and Vomiting:
The incidence and severity of nausea and vomiting of pregnancy is linked to temporal and
pathologic alteration in human chorionic gonadotropin and estrogen during pregnancy,
human chorionic gonadotropin is high in pregnancies with a female fetus (Murrphy
Goodwin, 2002). There is evidence that hyperemesis gravidarum is associated with a
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higher female/ male ratio of offspring and a higher incidence of LBW, SGA and premature
babies (Veenendaal et al., 2011).
Hyperemesis is a common complication of early pregnancy during which the weight gain
is not essential to fetal growth, so mild hyperemesis is unlikely to affect fetal development
(Booker and Ural., 2009).
Many factors may contribute to nausea (mild to severe) and vomiting; hormonal changes
occurring early in pregnancy may be responsible for a woman's sensitivities to the
appearance, texture, or smell of foods, psychological factors based on situational tensions
or anxieties (Rolfes et al., 2006).
Many studies have suggested that nausea and vomiting during pregnancy is associated with
reduced infant birth weight and maternal weight gain, also nausea and vomiting for more
than three months had significant negative association with pregnancy weight gain and
infant birth weight (Tayle et al., 2001; Lartey and Asibey-Berko., 2001).
Other studies suggested that, morning sickness that is characterized by nausea and
vomiting has a positive effect on pregnancy outcome and associated with a decreased risk
of abortion, preterm birth, LBW and perinatal death, that is because nausea and vomiting
reduces maternal energy intake and this lead to decreased maternal level of the anabolic
hormones insulin and insulin like growth factor-1, decreasing energy intakes in early
pregnancy is associated with increased placental weight through suppressing maternal
tissue synthesis, this helps ensure that nutrient partitioning favors the developing placenta
(Huxley and Rachel., 2000; Koren and Bishai., 2000).
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Heart Burn:
Heart burn may occur after meals, hormonal changes that represented by increasing in
maternal estrogen and progesterone during pregnancy relax the digestive muscles, decrease
lower esophageal sphincter tone, decrease gastric motility, resulting in prolonged gastric
emptying time and increased gastric acid in esophagus, also the growing fetus increase the
pressure on the mother's stomach. This allow stomach acid to pass into the lower
esophagus and create a burning sensation near the heart (Law et al., 2010; Trupin, 2010;
Rolfes et al., 2006).
Constipation and Hemorrhoids:
Placental hormones relax the gastrointestinal muscles, and the enlarging uterus make
pressure on the lower portion of the intestine making elimination difficult. Pregnant
women may develop hemorrhoids due to increasing weight of the fetus and its downward
pressure may lead to hemorrhoids. These may cause pain, discomfort, burning, and itching
(Schlenker and Long, 2007).
Pica and Cravings:
Pica is a practice occurs when pregnant women develop cravings for non food items as
laundry starch, clay, soil, or ice. Some pica practices have been associated with iron
deficiency anemia, but the relation between them is unclear, some women develop
cravings for, or aversions to, certain foods and beverages during pregnancy that are
probably due to hormone-induced changes in taste and sensitivities to smell (Whitney et
al., 2007).
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The effects of pica depend on the nature of being eaten, nutritional status may be affected
by pica; intake of excessive amounts of a single substance may reduce the intake of normal
dietary constituents, also pica may reduce the bioavailability of minerals. Pica has been
associated with maternal and perinatal mortality and may have serious effects as anemia on
the mother and infant (Lopez et al., 2004; Estwood, 2003; Horner et al., 1991).
Craving during pregnancy is associated with lower maternal hemoglobin level at delivery
but is not associated with infant birth weight or gestational age (Rainville, 1998).
Corbett et al. (2003) showed that women practicing pica were more to have been
underweight prior to pregnancy, and those with daily pica practice show lower prenatal
hematocrits significantly, but this study didn't show specific pregnancy complications
associated with pica.
Nutrition assessment of pregnant women:
A suggested assessment of the mother includes her medical history and the physical
screening of four parameters: dietary history and food frequency; anthropometric measures
of mother's fatfold, height, and weight; physical activity of the mother; and laboratory tests
The aim of this assessment is to identify women and fetus at risk for developing neonatal
complications to promote risk appropriate care that will enhance the pregnancy outcome
(Ekvall and Ekvall, 2005).
Assessment begins with a woman's preconceptual nutritional patterns, this will determine
if pregnant woman is eating healthy food sources and evaluate cultural environmental or
social lifestyle that could affect eating habits. Nutritional assessment include diet intake
information, monitoring weight gain, and hematologic assessment, assessment of usual
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dietary patterns provides a basis for understanding nutritional health, this assessment may
require a number of prenatal visits and building of a trusting relationship between the
provider and the women. Weight gain should be carefully monitored during each visit, this
may be an indicator of maternal nutritional status or development of complications
(Simpson and Creehan, 2008).
Many risk factors associated with low birth weight need assessment, include demographic,
medical, obstetric, socio-cultural, lifestyle and environmental risks, risk assessment directs
the provider toward areas in which intervention can have a positive effect on perinatal
outcomes. The provider's knowledge of prenatal risk assessment allows for planning,
individualized education and appropriate referral. Assessment of dietary intake of calcium
or biochemical assessment during prenatal visits may help to identify risk (Shah and
Ohlsson, 2002).
Nutritional intervention for pregnant women:
Adolescents have poor nutritional intake and the need for nutrients is larger than the
required, prevention of adolescent pregnancy is an important public health issue to reduce
LBW rates. Various interventions have been performed in adolescent, such as home
visitation, prenatal health care visits, social support, education and special programs at
school (Klein. 2005).
Certain supplementation such as iron, calcium, magnesium and zinc can improve
physiological parameters and reduce the rate of preterm or LBW births, for example,
prenatal intake of folic acid can prevent spina bifida and supplementation of iron is
associated with improvement in maternal iron status (Klein, 2005; Shah and Ohlsson,
2002).
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Pregnant women with a previous history of LBW are at increased risk for a subsequent
LBW birth, those women required adequate support from the preconceptional period
including monitoring for identified causes of previous adverse outcomes, adequate
nutrition, pregnancy spacing, avoidance of harmful substances- passive smoking or
environmental tobacco smoke exposure and pollutants, avoidance of strenuous work and
socioeconomic support may help to reduce LBW (Shah and Ohlsson, 2002).
According to study in Brazil, that aimed the habitual consumption of food and energyspecific nutrients by pregnant adolescents, found that adolescent mothers who received
dietary information and changed their eating habits during pregnancy showed better results
concerning the consumption of energy and nutrients. Prenatal care was a key factor for
improving pregnancy outcome, emphasizing the importance of providing dietary
information. (Barros et al., 2004).
As a result of nutritional assessment of pregnant women, the average consumption of fat
was higher than recommended and iron intake was less by 65% of the recommended, so to
meet dietary recommendations, fat consumption should be decreased and iron intake
should be increased (Watts et al., 2006; Swensen et al., 2001).
Nutrition status of pregnant women in Palestine
During reproductive age, women may get pregnant, miscarry, give birth, and breastfeed, all
these make them more susceptible to illnesses and health related problems. About 70% of
all maternal deaths are caused by five factors: hemorrhage, infection, unsafe abortion, high
blood pressure, and obstructed labor. Reduction of maternal mortality is one of the major
goals of several recent international conferences. In 2005, only 8 maternal deaths were
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reported in Palestine; all of them died in hospitals (7 in Gaza Strip and 1 in West Bank).
Maternal mortality ratio per 100.000 live birth was 15.4% in Gaza Strip, and 1.8% in West
Bank.( MOH, 2006).
The percentage of anemia among pregnant women was 38.5% ( 27.2% in Gaza Strip and
50% in the west bank) according to study conducted by UNRWA in the year 2005, the
prevalence rate of anemia among pregnant women was 35.7%. During home visits
program by ministry of health (MOH), Hemoglobin was examined for 1950 visited
mothers after delivery in Shifa hospital, the result indicated that 61.6% of women were
anemic (MOH, 2006).
Maternal Characteristics:
Many factors can affect the nutritional status of mothers and influence their pregnancy
outcomes specially infant birth weight.
Age of Mothers at Conception:
According to Rolfes et al. (2005) maternal age influences the course of pregnancy, mother
younger than 20 years old, or older than 35 years old face more complications of
pregnancy than others. In case of adolescent pregnant women, nourishing a growing fetus
adds nutrition burden to adolescent pregnant women, especially if her growth is still
incomplete, this increases the risks of pregnancy complications, which include irondeficiency anemia indicating poor diet and inadequate prenatal care, poor maternal weight
gain, pregnancy induced hypertension and prolonged labor which reflects the mother's
physical immaturity. To support the needs of both mother and fetus, young teenagers are
encouraged to obtain the highest weight gains recommended for pregnancy in order to
minimize the risk of delivering LBW infants.
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The rate of LBW decreased with increasing age of mothers after 18 years, and increased
slightly after the age of 28 years (Bisai et al., 2006). On the other hand, Elshibly and
Schmalisch. (2008) found that maternal age had no statistical significant effect on
determining the risk for LBW.
Adolescent pregnant women have higher rates of stillbirths, preterm births, and LBW
infants than do adult women, each one year increase in mother age lead to reduce the risk
of LBW infant by 4%, many LBW infants suffer physical problems, require intensive care,
and die within the first year. Neonatal death rate is 3 times higher, LBW increases by one
third in infants born to adolescent mothers, also the mortality rate for mother is twice that
for adult pregnant (Rolfes et al., 2006; Ekval and Ekvall, 2005; Klein et al., 2005).
Women older than 35 may be exposed to many complications as hypertension and diabetes
which may result in a Caesarean Section (CS). For all these reasons, maternal death rates
are higher in women over 35 than in younger women. Infants of older mothers face
problems, including higher rates of premature births, LBW, birth defect, genetic
abnormalities and fetal death are high. One possibility cause is that the uterine blood
vessels of older women may not fully adapt to the increased demands of pregnancy (Rolfes
et al., 2006).
Stewart et al. (2007) studied the effect of pregnancy during adolescence in nutritionally
poor environment in rural Nepal, and found that young maternal age ≤18 years was
associated with increased risk of preterm delivery but not IUGR. They also found that
each year of increasing maternal age among primiparae was associated with increases in
birth length, head, and chest circumference, but not in weight. This study concluded that
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in many developing countries, the marriage age and age of first pregnancy is younger than
in developed countries. So by delaying mother's age at first pregnancy, young women may
reduce their risk of preterm delivery.
Tabcharoen et al. (2009) in a historical cohort study that examined the pregnancy outcome
in women aged 40 years old or more and determine the effect of age on LBW, the study
found that the older group had more medical and obstetric complications as diabetes
mellitus, chronic hypertension, pregnancy induced hypertension, placenta praevia, multiple
pregnancies, pre-term labour, fetal distress and other more adverse fetal outcomes as LBW,
low Apgar scores, and congenital anomalies and higher Caesarean Section (CS) rate.
Socioeconomic Determinants:
Many social factors including education, income and occupation have been associated with
maternal malnutrition and subsequent poor birth outcomes. Low socioeconomic status
impairs fetal development by causing stress and by limiting access to medical care and to
nutritious food (Rolfes et al., 2006).
Torres-Arreola et al. (2005) case control study analyzed the socio-economic factors effects
on the pregnancy outcomes, found that woman in the low socioeconomic scale had a
higher risk for LBW than those in the medium and high socioeconomic scale and was
independent of other factors as nutrition, smoking, morbidity during pregnancy and
prenatal care. A different study found that low socioeconomic status is associated with
LBW. However, the association was statistical insignificant (Halileh et al., 2008).
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Poverty:
Poverty term doesn't mean low income and society only, but it distributed to education,
health, nutrition, productivity. Poverty affects nutrition throughout the life span and has a
wide manifestations, as low resistant to many diseases, increased susceptibility to
infection, increased exposure to environmental risks, low work capacity and low education.
Poor pregnant women are more exposed to poor nutrition that lead to insufficient weight
gain and subsequently to have LBW infants (Pena and Bacallao., 2002).
Pregnancy malnutrition are more in poor countries and specially among low income and
low education families, In developing countries, nutrient deficiency as iron and iodine are
major hazards in pregnancy, that is because of poor education, poverty, bad sanitary
conditions and malnutrition and inadequate prenatal care, refugee camps are associated
with malnourishment and increases pregnancy related mortality (Eastwood, 2003).
Collins et al. (2006) determined whether neighborhood poverty modifies the relationship
between maternal age and infant birth weight among urban African Americans, and
concluded that neighborhood poverty accelerates the rise in moderately LBW but not very
LBW, rates were associated with advancing maternal age among urban African Americans,
in which in non impoverished neighborhoods 30-34 years old women had a moderately
LBW rate of 13.9%compared to 10.35 for women aged 20-24 years, in contrast, extremely
impoverished women aged 30-34 years had a moderately LBW rate of 19.8% compared to
11.8% for women aged 20-24 years.
Larson (2007) study that found the early child health consequences of poverty and
pregnancy were multiple and often set a newborn child on a life- long course of disparities
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in health outcomes. Included are greatly increased risks for preterm birth, IUGR and
neonatal or infant death, also poverty has been found to be a powerful determinant of
delayed cognitive development and poor school performance.
Mother's Occupational Status
A brief review explores the epidemiologic data to investigate if the pregnant women's
strenuous work in developing countries influences micronutrient status and subsequently
increase risks of adverse pregnancy outcomes, many studies showed that physical exertion
in the workplace during pregnancy may lead to many adverse reproductive outcomes
including reduced infant birth weight, IUGR, decreased weight gain, shorter gestation and
congenital malformations. More studies are required to infer that strenuous work alters
pregnant women's nutritional status and therefore affects risks of adverse pregnancy
outcome (Shaw, 2003).
Oths et al. (2001) revealed that women with high stress jobs, defined as high in demand,
low in control, have been observed to deliver babies weighing 190 g less than women who
had low stress jobs or were unemployed. On the other hand, the rate of LBW of women
employed outside the home was less than housewives (6.6 % and 12.4% respectively) but
this wasn't significant (Roudbari et al., 2007).
Educational Level:
Maternal education may affect infant health and birth weight positively; each year of
increased in maternal education, is estimated to increase the average birth weight by 75 g.
maternal education has a causal effect on the use of prenatal care, smoking and reduce the
incidence of LBW by 1% (Chevalier and O'Sullivan, 2007).
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Mothers with lower education (≤ 12 years) have infants with lower birth weight and
increasing risk of SGA and preterm birth than those with education more than 12 years
(Zeka et al., 2008).
Female infants have lower birth weights than male infants in illiterate mothers. however,
birth weights of male infants are not affected by mother education. On other hand, female
birth weights increase with increasing mother education (Halileh et al., 2008).
The prevalence of LBW is reduced with increasing level of education, educated mother
associated positively with infant birth weight (Vahdaninia et al., 2008; Roudbari et al.,
2007; Rafati et al., 2005).
Cultural and Behavioral Factors:
Prenatal health care:
Antenatal care is the beginning point for pregnant women to the health care system in
which the medical component has the ability to identify and assess the risk factors
associated with pregnancy, counseling and management. It is important for regular
monitoring of pregnant health, in which the important aim of giving service to pregnant
women through antenatal care is to reduce adverse outcome of mother and fetus,
primigravida may did not know the importance of antenatal care and this may lead to
many pregnancy outcome complication. A positive effect was found between increased
prenatal care and infant birth weight, in which pregnant women with regular prenatal
health care had lower LBW babies (9.4%) than those with irregular or no prenatal health
care (27.8%) (Mosha and Philemon, 2010; Roudbari et al., 2007; Shah and Ohlsson,
2002).
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Excess risks of SGA and preterm birth were more among pregnant women who had
received less than appropriate prenatal care while infant birth weight was lower among
them (Zeka et al., 2008).
Birth Interval:
WHO and other international organizations recommend waiting at least 2-3 years between
pregnancies to reduce infant and child mortality (WHO, 2006). Short intervals between
pregnancies will put the mothers and infant at risk of adverse health outcomes; women will
face higher risk of anemia, premature rupture of membranes, abortion, miscarriage, and
death, infant also may be born preterm, LBW, SGA, so the recommended interval between
pregnancies is 24 months at least to reduce the risk of pregnancy outcome (Hong and RuizBeltran, 2008; Conde-Agudelo et al., 2006).
A retrospective cohort design study carried out by Zhu and Le. (2003) examined the
relationship between inter pregnancy interval and LBW, showed that the risk for LBW was
lowest when the inter pregnancy interval was 18-23 months and increased with shorter or
longer intervals. Rafati et al. (2005) found that Interval between frequent pregnancies of
less than one year or more than 10 years were associated with having LBW infants.
Another study carried out in Sudan by Adam et al. (2009) investigated whether short inter
pregnancy interval is associated with increased risk of LBW and preterm labor and found
that those women with intervals shorter than 18 months had an increased risk of LBW.
Conde - Agudelo., (2006) examined the association between birth spacing and relation risk
of adverse perinatal outcomes, this study found that inter pregnancy interval shorter than 6
months were associated with increased risks of preterm birth, LBW, and SGA. Intervals of
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6 to 17 months and longer than 59 months were also associated with a significantly greater
risk for the adverse perinatal outcomes.
The prevalence of LBW in mothers with less than 3 years interval between the last two
pregnancies was more than those with more than or equal to 3 years birth interval
(Roudbari et al., 2007).
Smoking:
An estimated 1.25 billion adults worldwide are smokers, about 250 million women in the
world are daily smokers, prevalence of daily smoking among females was 32% in Austria
according to survey on (1999), 31% in Greece (2004), 59% in Nauru, 8% in Jordan (Scollo
and Winstanley, (2008). Kulwicki et al. (2007) found that approximately 33% of
prepregnant and 20% of pregnant women reported smoking cigarettes in Lebanon, about
6.3% of Arab American women smoked during pregnancy.
Epidemiological evidence suggested that smoking resulted in approximately a 70 – 250g
reduction in birth weight, even women who don't smoke, but exposed to environmental
tobacco smoke (negative smoking) during pregnancy had increased the risk of low birthweight (Ekvall and Ekvall, 2005; Shah and Ohlsson, 2002).
Constituent of cigarette smoke, such as nicotine and cyanide are toxic to fetus, smoking
can cause damage to fetal chromosomes which may lead to developmental defects or
genetic disorders, smoker mothers are more likely to have complicated birth and a low
birth weight infants (Whitney et al, 2007).
Smoking cigarettes restricts the blood supply to the growing fetus and limits oxygen and
nutrient delivery and waste removal, smokers tend to eat less nutritious foods during their
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pregnancies than non-smokers, further impairing fetal development. A lot of
complications associated with smoking during pregnancy as fetal growth retardation,
LBW, premature separation of placenta, vaginal bleeding, spontaneous abortion, fetal
death, sudden infant death syndrome, and cardiac and respiratory diseases (Rolfes et al,
2006). The prevalence of LBW for mothers with a history of smoking was 20% which is
greater than for the non smokers (11.3%). So smoking is considered as a risk factor for
LBW infants (Vahdaninia et al., 2008; Roudbari et al., 2007).
There is a significant negative association between the number of cigarettes smoked per
day and fetal growth, so maternal smoking lead to delay in fetal LBW which is greater in
male (Varvarigou et al., 2009; Phung et al., 2003).
Caffeine Intake:
Coffee consumption is a popular drink throughout the world, many studies found that
caffeine is associated negatively with fetal growth and may lead to LBW (Shah and
Ohlsson., 2002).
Caffeine cross the placenta and enter fetal circulation, fetus has a limited ability to
metabolize it. Pregnant women who drink more than 3 cups of coffee a day may increase
their risk of spontaneous abortion.( Whitney et al, 2007)
According to study carried out in Yogoslavia by Vlajinac et al. (1997) found that the effect
of caffeine intake was recognized only among nonsmokers, whose caffeine intake was
71-140 mg/day had infants weighting 116 g less than the infants of women whose caffeine
consumption was 0-10 mg/day. For those whose caffeine intake was ≥140 mg/day, the
decrease in birth weight was 153 g.
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Physical Activity:
Active lifestyle during pregnancy may reduce complications, lead to easier labour, better
infant health, some studies advice pregnant women to avoid heavy exercise as competitive
running and pulse rates shouldn't exceed 140 beats/minute during exercise. Walking is the
better exercise during pregnancy for the heart and can be performed by most women
(Trupin, 2010).
Moderate exercise during pregnancy are important to the woman and fetus, even if the
woman was sedentary before conception, exercise can strengthen the lower extremities,
abdominal muscles, and pelvic floor and circulation to muscle fibers (Ekvall and Ekvall,
2005). Physical activities increase glucose use and this will reduce nutrient delivery to the
fetus, so calories must be taken by pregnant women to meet the energy cost of exercise and
to promote appropriate maternal weight gain and fetal growth and development, adequate
fluid should be taken during exercise. But strenuous exercise programs should not be
started during pregnancy because of a potential drop in blood flow in the body and reduced
fetal oxygenation through the placenta. The frequency, duration, and intensity of the
activity affect the likelihood of the benefit or risk. (Booker and Ural., 2009; Schlenker and
Long, 2007).
Physical activity during pregnancy may maintain or improve maternal fitness that is
beneficial during labour but there was insufficient data to support or reject benefits of
exercise on the pregnancy outcomes. On the other hand, there was no statistically
significant difference between the mean birth weight of infants born to exercised women or
those with reduced exercise (Kramer and Donald., 2006; Bell and Palma., 2000).
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Fleten et al. (2010) found that exercise during pregnancy has a minor impact on infant
birth weight, exercise was defined as the sum of frequencies per month of all activitieswalking, running, bicycling, fitness or weight training, dancing, swimming and otherreported around weeks 17 and 30, and found that each unit increase in exercise (one time/
month) lead to decrease in birth weight about 2.9 g.
The relationship between physical activity and nutritional effects on pregnant women are
complex; in which the moderate-intensity exercise during pregnancy reduce the growth of
placenta and the size at birth. Cardiac output is redistributed from visceral circulation to
exercising muscles and skin; energy stores are depleted, body temperature is increased,
hormonal changes and many physical stresses will occur; these changes have adverse
effect on the pregnancy outcome including premature labor and fetal growth restriction
(Shaw, 2003).
Obstetrical History:
Parity:
Mothers with many previous pregnancies may be exposed to many nutritional problems
and subsequently increased risks of pregnancy outcomes (Ekvall and Ekvall, 2005).
Increasing parity was associated with higher birth weight in infants, but there was a
gradual decrease of infant's growth of smoking mothers (Varvarigou et al., 2009; Phung et
al., 2003).
Birth Order:
The effect of birth order on infant birth weight is affected by maternal age, in which the
birth weight of infants with two birth order or less tend to increase compared to infants
with birth order more than two as the mother's age increases (Halileh et al., 2008).
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Shan and Ohlsson. (2002) reviewed many studies and found that the risk of preterm birth
and IUGR may be increased for the first child compared to the subsequent children. Hong
and Ruiz-Beltran. (2008) found that the prevalence of LBW was slightly higher among
first order babies. On the other hand, other study found that there was no significant
relationship between numbers of pregnancies and giving LBW infants (Vahdaninia et al.,
2008).
History of Previous Abortion, Preterm, LBW Birth:
Pregnant women with a previous history of LBW, IUGR or preterm birth have a great risk
of LBW, IUGR or preterm births in a subsequent pregnancy (Vahdaninia et al., 2008;
Shah and Ohlsson, 2002). The prevalence of LBW for mothers who had a history of
miscarriage was 7.8% less than for mothers with no history of miscarriage (12.8%)
(Roudbari et al., 2007).
Bad obstetric history as recurrent abortion, stillbirth and neonatal death in last pregnancy
related significantly to LBW infants; which may occur as a result of genetic or
socioeconomic factors that may leading to repeat adverse obstetric outcome (Badshah et
al., 2008; Singh, Chouhan and Sidhu., 2009).
Other studies found that history of abortion wasn't associated with delivery of LBW
infants. On other hand, history of LBW infants increases the chance of delivering LBW
infant, that may be due to repeated the etiological factors which affect the infant birth
weight in the same mother (Rafati et al., 2005).

59

Infant Birth Weight:
Normal growth of fetus is determined by many factors as genetic factors, nutritional status
of mother, placental function and nutrient transfer, and intrauterine hormones and growth
factors. Birth weight is a strong predictor and indicator of infant's health and development
of the infant. LBW infants is a public health problem as it is associated with increased risk
of morbidity and mortality. LBW infants are more likely to experience complications
during delivery than NBW infants. They also have a statistically greater chance of having
physical and mental birth defects, contracting disease and dying early in life. On the other
hand, high birth weight (> 4000 g) has negative effect on chronic health conditions and
development in children and has many obstetrical complications (Ng et al., 2010; Rolfes et
al, 2006; Phung et al, 2003).
Low birth weight:
According to WHO, LBW can be defined as birth-weight of less than 2500 g.
LBW infants are heterogeneous: some are born early, some are born growth restricted, and
others are born both early and growth restricted. for those born early, the shorter the
gestation, the smaller the baby (preterm) and the higher the risk of death, and morbidity.
LBW due to restricted fetal growth affects the person throughout life and is associated with
poor growth in childhood and a higher incidence of adult diseases, such as diabetes,
hypertension and cardiovascular disease. An additional risk for girls is having smaller
babies when they become mothers (UNICEF/WHO, 2004).
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Characteristics of infant with LBW:
Gender of baby:
Female infants have double the prevalence of LBW compared to males, many studies
found that infants birth weights related to the gender of infants; pregnant women carrying
male infant have higher energy intake than those carrying female infants by 10%, that is
related to testosterone secretion by the fetal testicles which is strong anabolic hormone
(Hong and Ruiz-Beltran., 2008; Halileh et al., 2008; Rafati et al., 2005). On the other
hand, a different study didn't find differences in the prevalence of LBW between male and
female infants (Roudbari et al., 2007).
Mode of delivery:
The incidence of Cesarean Section rates were higher among LBW infants but not
statistically significant (Singh, Chouhan and Sidu., 2009).
Gestational Age:
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 LBW (Badshah et al., 2008; Wilcox and Skjaerven, 1992).
Ojha and Malla. (2007), in a prospective study that was carried out on 308 women who had
delivered singleton live babies at term found that increasing gestational age will increase
the chance of having normal birth weight babies.
Consequences of LBW on infant health
SGA infants have been reported to be of greater risk for infant mortality whereas LGA
infants seem to be at reduced risk of mortality (Malloy, 2007).
61

There is a strong relationship between LBW and infant mortality, LBW is strongly
negatively related to infant survival, infant of LBW are about three times more likely to die
in infancy than with NBW infants, independent of infant gender, birth order, pregnancy
and delivery care, maternal education, nutritional status and other factors (Uthman, 2008;
Hong and Ruiz-Beltran., 2008).
Apgar Score:
In 1952, Virgina Apgar proposed the Apgar score as a mean of evaluating the physical
condition of infant shortly after delivery according to 5 criteria: complexion, pulse rate,
reaction when stimulated, muscle tone, breathing on a scale from 0 to 2, these 5 values are
summed to obtain a score from 0 to 10, score of ≤ 3 are critically low, 4 to 6 fairly low and
7 to 10 normal (lowry, 2010; Casey et al., 2001). Apgar score of < 5 at 5 minutes is a good
predictor of neonatal mortality in infant with LBW, and it is not useful in predicting
mortality in VLBW infants (Mori et al., 2008).
Admission to Neonatal Intensive Care Unit (NICU):
According to the Office of Technology Assessment. (1987), NICU is defined by American
Academy of Pediatrics as the constant and continuous care of critically ill newborn; this
unit plays an important role in the improved survival of LBW and premature infants as
those infants are at the greatest risk for high mortality and morbidity. NICU for LBW
infants is among the most costly of all hospital admissions, the first predictor of cost is
birth weight, as the birth weight decreases the costs will increase
Survival of neonates admitted to NICU improved with increasing birth weight and
gestational age, in which infants with birth weight more than 2500 were more to survive
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than those with less birth weight. On other hand, infants with gestational age less than 29
weeks were less to survive than term infants (Trotman, 2006).
Long term consequence:
Long term effect of LBW that may occur in adult age is chronic disease as systemic arterial
hypertension and chronic renal insufficiency (Reyes and Manalich., 2005).
LBW infant has large negative effect on mental, motor development and growth during
the first two years of age (Datar and Jacknowitz., 2009; Hediger et al., 2002).
LBW infant may affect development as delayed growth during childhood, short stature,
obesity, risk of hypertension and type 2 diabetes in adulthood (Kiess et al., 2009).
Low birth weight infants in Palestine
The percentage of Palestinian newborn with LBW in 2008 was 7.3% (WHO, 2009).
Distribution of LBW in the Gaza Strip 2001; about 3.6% of birth weight >2000 -<2500 g,
nearly 0.9% of birth weight between1500 - 2000 g, for those infants with birth weight
<1500 g, the percentage was 0.7% (MOH, 2001). Distribution of infant birth weight in the
West Bank; about 0.8% of birth weight <1500, nearly 6.8% of birth weight between 15002499g, about 86.1% for those with normal birth weight between 2500-3999g, about 7.1%
for those infants with large birth weight ≥ 4000g (MOH, 2011a).
Low birth weight in the world:
The incidence of LBW in 2000; about 30% in India, 32% in Yemen, 31% in Sudan, 12% in
Egypt, 10% in Jordan and 6% in Lebanon. The percentage of LBW infants by UNICEF
regions, 2000; about7% in industrialized countries, 16% in developing countries, about
19% in the least developed countries and 16% in the world (UNICEF/WHO, 2004).
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Subjects and Methods
This study was conducted to reveal the effect of maternal malnutrition on infant birth
weight. 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.
Study Design
This study is a hospital-based case-control study. A case control study that compares two
groups of people: those with the disease or condition under study (cases) and a very similar
group of people who do not have the disease or condition (controls), determines the
relative importance of a predictor variable in relation to the presence or absence of the
disease, and looks back at what happened to each subject (retrospective study), those
subjects are selected on the basis of the outcome of interest. Case control studies are an
efficient design to study association in relatively cheap and rapid manner (Van Stralen et
al., 2009; Mann, 2003). The cases in the current study were Low Birth Weight (LBW)
babies while the control were Normal Birth Weight (NBW) babies.
Setting of the Study:
This study was carried out at Obstetric Departments at Al Shifa hospital which is the
largest governmental hospital in the Gaza Strip.
Period of the Study:
The study started in November 2008, by conducting the administrative procedures and
gaining ethical approval. A pilot study was conducted in March 2009. Data collection
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started in the beginning of April 2009 and continued to the end of July 2009. Data entry,
analysis and writing the final report continued till February 2011.
Study Population:
The study population consisted of the newly born infants and their mothers who gave birth
to a full term infants at Al Shifa hospital.
Sample Size and Sampling:
A non- probability purposeful sampling was included in the study.
For every full term low birth weight infant (a case), two full term normal birth weight
infants were taken (a control), mothers of cases and controls were also included in the
study. As a whole, the study included 100 LBW babies and 200 NBW babies and their
mothers.
Eligibility Criteria:
Inclusion Criteria:
Those infants were born at Al Shifa hospital during the prescribed periods either normal or
caesarean delivery and born to mothers those live in Gaza Governorate only. A case, full
term LBW infants (between 37 to 42 weeks of gestation) and their mothers. A control, full
term normal birth weight infants ( between 37 to 42 weeks of gestation) and their mothers.
Definition of case: a full term infant with birth weight less than 2500g.
Definition of control: a full term infant with birth weight ≥ 2500g.
Exclusion Criteria:
• Twins.
• Prematures. Gestational age of less than 37 gestational weeks.
• Infants born to either hypertensive or diabetic mothers.
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Pilot Study:
A pilot process was conducted before starting data collection, to identify problems in the
research design, clarify areas of ambiguity and suitability of the questionnaire, allow the
data collectors to gain experience dealing with the data collection instrument and people
who participate in the study. Piloting was performed on 15 clients, about 5 cases and 10
controls selected randomly by the researcher from Al Shifa Hospital. These study subjects
were excluded from the sample of study.
Data Collection Tools:
Data were collected by the researcher and two assistants; one of them was working at
Al Shifa Hospital and the other collect information from antenatal files in governmental
and United Nations Relief And Works Agency (UNRWA) health care center. The
assistants 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
directly after delivery). Indirect data collection was carried out through highly structured
interviews questionnaire. A questionnaire was prepared, organized, and numbered with
serial numbers, and includes many variables.
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Pregnant Women's Interview Questionnaire:
Questions were arranged in a logical sequence. The following areas were included in the
questionnaire (Annex no. 1& 2):
Part 1: Newborn Part:
• Newborn information, such as mode of delivery, gender, weight, attendance, Apgar
score, physical examination.
Part 2: Maternal Part:
• Personal information:
• Personal and demographic data, as age of mother, address, service provider, citizenship,
smoking state. Additionally maternal physical information, such as maternal height,
weight.
• Socioeconomic information, such as income state, job of women and her husband, years
of education for both.
Obstetric information:
• Past obstetric history, such as age at marriage, age at first pregnancy, age of youngest and
oldest child, parity and numbers of pregnancies and deliveries, history of LBW delivery,
history of abortion.
• Current obstetric information, such as gestational age, post partum hemorrhage, space
between this pregnancy and the previous delivery.
• Medical history of mothers during pregnancy, disorders occurring during pregnancy,
hemoglobin level prior to delivery, blood group of mother, and serum iron.
Nutritional and lifestyle information:
• Information obtained from antenatal health care records during pregnancy such as weight
of mother through all the trimesters of pregnancy, and hemoglobin level during pregnancy.
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• Dietary history of mother during pregnancy, such as number of meals eaten daily, the
basic meal for her, if she eats breakfast meal or not, type and content of meal, and the rate
of taking it, pica, having any nutritional problems, and taking dietary supplements.
• Lifestyle during pregnancy which include number of hours setting in front of television
or computer, sleeping hours through day, exercise and homework activity.
Hematological Test:
• Maternal hemoglobin level during pregnancy from antenatal health care record.
• Maternal hemoglobin level was measured at the time of delivery by using cell din
apparatus.
• Serum iron was measured by using Minidray Bs300 apparatus for anemic mothers only.
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 (Annex no. 3)



Helsinki Committee (Annex no. 4)



The director general of hospitals in the Gaza Strip (Annex no. 5)



The director general of Al Shifa hospital (Annex no. 6).



The director of primary health care center (Annex no. 7).



The Deputy Chief of Health Program in UNRWA (Annex no. 8).
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Standardization of Measuring Techniques:
Newborn Weight:
newborn weight was measured by using seka scale. The measurement was standardized
through balancing the scale with clean sheet of paper on the scale, put the infant on the
scale directly 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.
Data Analysis:
The collected data was introduced to the computer using SPSS (Statistical Package for
Social Sciences) version 16 program. Data analysis was carried out as follows:


Data entry: Defining and coding of variables



Data cleaning.



Frequency tables of all variables.



Cross tabulation.
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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.

Obstacles of Study:


Limited educational resources particularly updated journals and books.



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



Difficulty in performing anthropometric measurements for women following
delivery, as they were unable to wake up or stand up, or they left hospital as soon
as they delivered.



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.
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Results
This chapter represents the results of analysis of the study variables for 300 participants
[100 low birth weight (LBW) babies and their mothers and 200 normal birth weight
(NBW) babies and their mothers], (both of them gave birth between 37 to 42 completed
gestational weeks) in a comparative way between cases and controls. First, the researcher
describes maternal characteristics and variables, second, compares the relationship
between maternal variables and the two research groups (cases and controls).
This study showed variations in demographic factors, socioeconomic status, obstetric
history, maternal and fetal physical characteristics, anthropometric measurements, blood
analysis, physical activity and nutritional habits among the two groups.
Maternal Characteristics:
Socioeconomic Characteristics:

Age:
A total of 300 mothers with a mean age of 24.62 years, SD=5.76 (minimum=16;
maximum=44) were included in this study. The average age of cases was 24.82 years,
SD= 5.97 nearly equal to the average age of controls (24.52 years, SD=5.66).
Table 3 shows that 80.3% of the total study population were between 19-34 years old;
about 82% and 79.5% of them gave birth to LBW and NBW infants respectively, the
differences between cases and controls did not reach statistical significance (P-value =
0.876).
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Citizenship:
Table 3 shows about half (50.3%) of participants were refugee. Although citizen gave
birth to LBW infants more than refugees (57%), the differences didn't reach statistical
significance.
Residency:
In table 3; about 80.3% of participants live outside the camp, from them 82% gave birth to
LBW infants and about 79.5% gave birth to NBW infants. While 19.7% of participants
lived in the camp, about 18% gave birth to LBW infants and 20.5% gave birth to NBW
infants.
Mother's Occupational Status:
Regarding occupational status, table 3 shows the great majority (92.3%) of study
population were housewives and only 7.7% were employed or students, so the rate of work
among participants is 7.7%, about 5% of mothers gave birth to LBW infants and 9% of
mothers gave birth to NBW infants were employed. In contrast 67% of their husband were
employed. The differences between cases and controls wasn't statistically significance
(P-value = 0.22).
Educational Level:
Table 3 shows that less than half of participants (42.3%) completed their secondary school
education, from thesm 37% of mothers gave birth to LBW infants and 45% of mothers
gave birth to NBW infants, 23.7% were university graduate, from them 21% of mothers
gave birth to LBW infants and 25% of mothers gave birth to NBW infants and only 1.7%
of them were illiterate, from them 4% of mothers gave birth to LBW infants and 0.5% of
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mothers gave birth of NBW infants, it was statistically significance (P-value = 0.019)
(Figure 1).
Monthly Income:
Table 3 shows that the monthly income would not meet expenses in 54.7% of participants,
mothers whose income did not meet expenses gave birth to LBW constituted 63%. There
were significant differences between cases and controls regarding monthly income
(P-value = 0.04) (Figure 2).
Service Provider:
Regarding service providers, table 3 shows that about 40.3% of participants were followed
up at United Nations Relief and Works Agency (UNRWA) 32.4% in Ministry of Health
(MOH) centers and 27.2% went to private clinics, only 35.4% of mothers gave birth to
LBW infants used UNRWA as service provider, while 38.5% used MOH, and 26% were
private. While 42.8% of mothers gave birth to NBW infants using UNRWA as service
provider 29.4% used MOH and 27.8% used private clinics. So the highest percent in
giving birth to NBW were among those using UNRWA as service provider, but it did not
reach statistical significance (P-value = 0.272) as shown in table 1.
Smoking:
About 38.3% of husbands were smokers, nearly 44 % of their wives gave birth to LBW
infants whilst, 35.5% gave birth to NBW infants, but without statistical significance
(P-value = 0.328) as presented in table 1.
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Table 3: Relationship between Maternal Socioeconomic Status and Infant Birth Weight:
Variables

Mothers of
LBW infants
No. (%)

Age groups (years)
<19
11 (11)
19-34
82 (82)
>34
7 (7)
Total
100 (100)
Citizenship
Refugee
43 (43)
Citizen
57 (57)
Total
100 (100)
Residency
Camp
18 (18)
Outside the camp
82 (82)
Total
100 (100)
Mother's occupational status
Working
5 (5)
Not working
95 (95)
Total
100 (100)
Mother's educational level
Illiterate
4 (4)
Primary
12 (12)
Preparatory
26 (26)
Secondary
37 (37)
University & higher
21 (21)
Total
100 (100)
Income meet expenses
Yes
37 (37)
No
63 (63)
Total
100 (100)
Service provider ª
MOH
37 (38.5)
UNRWA
34 (35.4)
Private
25 (26)
Total
96 (100)
Smoking of husband
Yes
44 (44)
No
56 (56)
Total
100 (100)

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

25 (12.5)
159 (79.5)
16 (8)
200 (100)

36 (12)
241 (80.3)
23 (7.7)
300 (100)

0.876

108 (54)
92 (46)
200 (100)

151 (50.3)
149 (49.7)
300 (100)

0.072

41 (20.5)
159 (79.5)
200 (100)

59 (19.7)
241 (80.3)
300 (100)

0.6

18 (9)
182 (91)
200 (100)

23 (7.7)
277 (92.3)
300 (100)

0.22

1 (0.5)
9 (4.5)
50 (25)
90 (45)
50 (25)
200 (100)

5 (1.7)
21 (7)
76 (25.3)
127 (42.3)
71 (23.7)
300 (100)

0.019*

99 (49.5)
101 (50.5)
200 (100)

136 (45.3)
164 (54.7)
300 (100)

0.04*

57 (29.4)
83 (42.8)
54 (27.8)
194 (200)

94 (32.4)
117 (40.3)
79 (27.2)
290 (100)

0.272

71 (35.5)
129 (64.5)
200 (100)

115 (38.3)
185 (61.7)
300 (100)

0.328

*Statistical significant. (P value <0.05).
ª Only 290 participants had service providers, the remainder hadn't.
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Figure 1: Relationship between Maternal Education and Infant Birth Weight

P-value <0.05

Figure 2: Relationship between Income and Infant Birth Weight

P-value <0.05
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Obstetrical History:

Marital age:
The study revealed that 53% of subjects got married before 19 years old. whilst, the mean
age of marriage for study population was 18.95 years (minimum=13, maximum= 33, SD=
3.17), the mean marital age for mothers given LBW babies was 19.1 years (SD=3.55) and
for mothers who gave birth to NBW babies was 18.84 years (SD=2.97). Early marriage is
more apparent among those gave birth of NBW babies (54.5% married before 19 years
old) compared to 50% of mothers who gave birth to LBW babies. The difference between
cases and controls did not reach statistical significance (P-value = 0.462) (Table 4).
Parity:
Number of deliveries didn't reveal a significant differences among subjects in which, the
percentage between cases and controls was nearly similar, but 21% of mothers who gave
birth to LBW infants had 6 and more deliveries compared to 20.5% of mothers who gave
birth to NBW infants. The differences between cases and controls did not reach statistical
significance (P-value = 0.92) as shown in table 4.
History of Stillbirth:
As shown in table 4, the percentage of mothers who gave birth to LBW infants and had a
history of stillbirth were two times more than that of mothers who gave birth to NBW
infants 10% and 5% respectively, the differences among cases and controls didn't reach
statistically significance (P-value = 0.102).
History of Abortion:
Table 4 shows that the percentage of a positive history of abortion was higher among
mothers who gave birth to LBW infants (30%) than among mothers who gave birth to
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NBW infants (27.5%). The difference between cases and controls did not reach a
statistical significance (P- value = 0.651).
History of Previous LBW:
Table 4 shows that the percentage of mothers with the history of giving birth to LBW
infants before and gave birth to LBW infants is higher (16%) than the percentage of
mothers who gave birth to NBW infants (9%). The difference between cases and controls
did not reach a statistical significance (P-value = 0.071).
Table 4: Relationship between Maternal Obstetric History and Infant Birth Weight:
Variables

Mothers of
LBW infants
No. (%)

Marital age (years)
<19
50 (50)
≥19
50 (50)
Total
100 (100)
Parity
1-5
79 (79)
≥6
21 (21)
Total
100 (100)
History of stillbirth
Yes
10 (10)
No
90 (90)
Total
100 (100)
History of abortion
Yes
30 (30)
No
70 (70)
Total
100 (100)
History of previous LBW
Yes
16 (16)
No
84 (84)
Total
100 (100)
Birth interval ª
<24 months
44 (67.7)
≥24 months
21 (32.3)
Total
65 (100)

ª For multipara mother.

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

109 (54.5)
91 (45.5)
200 (100)

159 (53)
141 (47)
300 (100)

0.462

159 (79.5)
41 (20.5)
200 (100)

238 (79.3)
62 (20.7)
300 (100)

0.92

10 (5)
190 (95)
200 (100)

20 (6.7)
280 (93.3)
300 (100)

0.102

55 (27.5)
145 (72.5)
200 (100)

85 (28.3)
215 (71.7)
300 (100)

0.651

18 (9)
182 (91)
200 (100)

34 (11.3)
266 (88.7)
300 (100)

0.07

94 (71.8)
37 (28.2)
131 (100)

138 (70.4)
58 (29.6)
196 (100)

0.557
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Maternal Malnutrition:
Maternal Height:
The mean maternal height for the study population in general was 160.96 cm (SD = 6.096,
minimum 145 cm, maximum 180 cm), for mothers who gave birth to LBW infants, the
mean maternal height was 159.11cm (SD = 7.122) compared to 161.89 cm (SD 5.292) for
mothers who gave birth to NBW infants. As shown in table 5, about 17% of mothers gave
birth to LBW infants had a height less than or equal to 150 cm. and only 1% of mothers
gave birth to NBW infants have a height less than or equal to 150 cm. This association
was highly statistically significance (P- value = 0.00).
Pre-pregnancy weight:
The pre-pregnancy weight is available for only 174 participants, the mean pre-pregnancy
weight was 61.24 kg (SD = 10.3, minimum= 40 kg, maximum= 90 kg). the mean prepregnancy weight for mothers who gave birth to LBW infants was 60.3 kg (SD= 10.26,
minimum=46 kg, maximum= 90 kg), the mean pre-pregnancy weight for mothers who
gave birth to NBW infants was 61.5 kg (SD= 10.35, minimum= 40 kg, maximum= 90 kg).
Gestational Weight Gain:
In table 5, the researcher categorized weight gain during pregnancy according to the Body
Mass Index (BMI) as the following classification; recommended weight gain, less than
recommended and weight gain more than recommended. Generally, only weight gain of
174 participants could be obtained, the remainder weren't available. About 45 participants
gave birth to LBW infants and 129 participants gave birth to NBW infants, The mean
weight gain was 11.72 kg (SD= 3.258, minimum= 5 kg, maximum= 20 kg). The mean
gestational weight gain for mothers who gave birth to LBW was 9.67kg (SD= 3.226)
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compared to 12.44 kg (SD= 2.96) for mothers who gave birth to NBW infants, about
55.5% of mothers who gave birth to LBW infants and 20.2% of mothers who gave birth to
NBW infants had weight gain less than recommended, while 26.7% of mothers who gave
birth to LBW infants and 55% of mothers who gave birth to NBW infants had the
recommended weight gain, nearly 17.8% of mothers who gave birth to LBW infants and
24.8% of mothers who gave birth to NBW infants had above normal weight gain. The
differences between cases and controls in relation to weight gain during pregnancy were
found to be statistically significance (P- value = 0.000).
Maternal BMI:
Generally, the mean maternal BMI was 23.866kg/m² (SD= 3.94, minimum= 16.02 kg/m²,
maximum= 36.9 kg/m²), the mean maternal BMI for mothers who gave birth to LBW
infants was 24.36 kg/m² (SD=3.95) compared to 23.69kg/m² (SD= 3.94) for mothers who
gave birth to NBW infants. The percentage of mothers with ideal, overweight and obese
BMI was nearly the same between cases and controls. The difference between cases and
controls didn't reach statistical significance (P- value= 0.661) (Table 5).
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Table 5: Relationship between Maternal Anthropometric Measurements and Infant Birth
Weight:
Mothers of
Mothers of
Variables
LBW infants
NBW infants
Total No. (%)
P-value
No. (%)
No. (%)
Maternal height (cm.)
≤ 150
17 (17)
2 (1)
19 (6.3)
>150
83 (83)
198 (99)
281 (93.7)
0.000*
Total
100 (100)
200 (100)
300 (100)
Gestational weight gain a
Recommended
12 (26.7)
71 (55)
83 (47.7)
Less than
25 (55.5)
26 (20.2)
51 (29.3)
recommended
0.000*
More than
8 (17.8)
32 (24.8)
40 (23)
recommended
Total
45 (100)
129 (100)
174 (100) b
2)
Body mass index (kg/m ª
Underweight
1 (2.2)
9 (7)
10 (5.7)
(< 18.5)
Healthy
26 (57.8)
75 (58.1)
101 (58.1)
(18.5-24.9)
0.661
Over weight
14 (31.1)
34 (26.4)
48 (27.6)
(25-29)
Obese ( ≥30)
4 (8.9)
11 (8.5)
15 (8.6)
Total
45 (100)
129 (100)
174 (100) b

*Statistical significant.
a
Gestational Weight Gain and BMI categorized according to Rolfes et al., (2006).
b
BMI and gestational weight gain could be obtained only for 174 mothers; as the weight of mother at first
trimester was not available for all pregnant mothers in the primary health care centers.

Hematological Tests:
Hemoglobin (HB) Prior to Delivery:
The study revealed that 33.3% of all participants were anemic (HB < 11 g/dl). Generally,
the mean hemoglobin among population prior to delivery was 11.1 g/dl (SD= 1.16,
minimum=7g/dl, maximum=14.2g/dl). Whereas, the mean was 11.17g/dl (SD= 1.2)
among mothers who gave birth to LBW infants and 11.08g/dl (SD=1.14) among mothers
who gave birth to NBW infants, 32% and 34% of mothers who gave birth to LBW and
NBW infants were anemic respectively. The difference between cases and controls did not
reach a statistical significance (P-value= 0.563, t- test= 0.579) (Table 6).
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Hemoglobin during Pregnancy:
The study revealed that generally the mean HB level during pregnancy was 10.81g/dl
(SD=1.135, minimum= 8g/dl, maximum= 14 g/dl), the mean HB level was 10.75 g/dl
(SD= 0.99) among mothers who gave birth to LBW infants, and 10.83 g/dl (SD= 1.198)
among who mothers gave birth to NBW infants. Hemoglobin during pregnancy was
obtained for 276 participants only, the remainder wasn't available. Nearly 39.3% of
mothers who gave birth to LBW infants and 42.2% of mothers who gave birth to NBW
infants were anemic. The differences between cases and controls didn't reach statistical
significance (P- value= 0.572) (Table 6).
Serum Iron:
The researcher classified serum iron into two categories; less than 50µg/dl and normal
from 50 to 175µg/dl. Only 100 participants were anemic and measured serum iron for
them, the mean serum iron concentration among participants were 73.257 µg/dl
(SD= 29.97, minimum= 28, maximum= 175), the mean was 67.0 µg/dl among mothers
who gave birth to LBW infants and 76.2 μg/dl among mothers who gave birth to NBW
infants. About 21.9% of mothers who gave birth to LBW infants and 11.8% of mothers
who gave birth to NBW infants with serum iron less than 50µg/dl. But the difference
between cases and controls didn't reach a statistical significance (P-value =0.153) (Table 6)
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Table 6: Comparison of Means between Maternal Hematological Tests and Infant Birth
Weight.
Variable
Hemoglobin prior
to delivery (g/dl)

Category
Mothers of LBW infants
Mothers of NBW infants

Mean
11.17
11.08

SD
1.20
1.14

t-test
0.58
0.57

Hemoglobin during
pregnancy (g/dl)

Mothers of LBW infants
Mothers of NBW infants
Mothers of LBW infants
Mothers of NBW infants

10.75
10.83
67.0
76.2

0.99
1.20
29.6
29.9

-0.567
-0.605
-1.440
-1.445

Serum iron (μg/dl)

P-value
0.563
0.572
0.153

Food Intake during Pregnancy:

Protein:
Table 7 shows that different types of food and the rate of food intake during pregnancy.
About 36.5% of mothers who gave birth to NBW infants and 23% of mothers who gave
birth to LBW infants took protein daily, while 31% of mothers who gave birth to NBW
infants and 44% of mothers who gave birth to LBW infants took protein monthly. The
differences between cases and controls were statistically significance (P- value= 0.03).
Carbohydrates:
Table 7 shows about 80% of mothers who gave birth to NBW infants and 69% of mothers
who gave birth to LBW infants took simple carbohydrates such as bread many times daily
and in large quantities, and 20% of mothers who gave birth to NBW infants and 31% of
mothers who gave birth to LBW infants took carbohydrates few times daily and in small
quantities. The differences between cases and controls were statistically significance (Pvalue= 0.035).
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Dessert:
About 238 participants took dessert during pregnancy, about 161 of them gave birth to
NBW infants, and the remainder gave birth to LBW infants. Nearly 45% of mothers who
gave birth to NBW infants took dessert daily; about 35.5% of them took it weekly, while
29% of mothers who gave birth to LBW infants took dessert daily and 48% took it weekly
and this was statistically significance (P- value= 0.026) (Table 7).
Fruits and Vegetables:
About 69% of mothers who gave birth to NBW infants and 64% of mothers who gave birth
to LBW infants took fruits and vegetables daily. The differences between cases and
controls did not reach statistical significance (P- value= 0.283) (Table 7).
Consuming Fish:
In table 7, about 83% of mothers gave birth of NBW infants and 85% of mothers gave
birth of LBW infants consumed fish during pregnancy, from them 53%of mothers gave
birth of NBW infants and 51.8% of mothers gave birth of LBW infants consumed fish once
or more weekly, but this didn't reach statistical significance (P- value= 0.851).
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Table 7: Relationship between Frequency of Foods Taken during Pregnancy and Infant
Birth Weight:
Variables

Mothers of
LBW infants
No. (%)

Protein
Daily
23 (23)
Weekly
33 (33)
Monthly
44 (44)
Total
100 (100)
Carbohydrates
Many times
69 (69)
daily
Few times daily
31 (31)
Total
100 (100)
Dessert
Never eat it
23 (23)
Daily
29 (29)
Weekly
48 (48)
Total
100 (100)
Fruits and Vegetables
Daily
64 (64)
Weekly
36 (36)
Total
100 (100)
Fish
Yes
85 (85)
No
15 (15)
Total
100 (100)
Rate of taking fish a
Once or more
44 (51.8)
weekly
Once or more
41 (48.2)
monthly
Total
85 (100)

*Statistically Significant.
a
The rate for those consuming fish.

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

73 (36.5)
65 (32.5)
62 (31)
200 (100)

96 (32)
98 (32.7)
106 (35.3)
300 (100)

0.03*

160 (80)

229 (76.3)

40 (20)
200 (100)

71 (23.7)
300 (100)

39 (19.5)
90 (45)
71 (35.5)
200 (100)

62 (20.6)
119 (39.7)
119 (39.7)
300 (100)

0.026*

138 (69)
62 (31)
200 (100)

202 (67.3)
98 (32.7)
300 (100)

0.283

166 (83)
34 (17)
200 (100)

251 (83.7)
49 (16.3)
300 (100)

0.659

88 (53)

132 (52.6)

78 (47)

119 (47.4)

166 (100)

251 (100)
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0.035*

0.851

Maternal Nutritional Habits:
Numbers of Meals:
Nearly 28% of participants ate less than three meals and this percentage was more among
mothers who gave birth to LBW infants (31%). But differences between cases and controls
didn't reach statistical significance (P-value= 0.705) (Table 8).
Maternal Preferred Meal:
About 74.3% of participants preferred lunch as a basic meal followed by 20.7% of them
preferred breakfast and 5% preferred dinner, but the differences between cases and
controls didn't reach statistical significance (P-value= 0.171). This study found that about
59% of participants ate three meals daily, about 60% of them were among mothers who
gave birth to NBW infants (Table 8).
Eating Breakfast:
As shown in table 8, about 64.3% ate breakfast daily, 60% of mothers who gave birth to
LBW infants and 66.5% of mothers who gave birth to NBW infants, 20% of participants
didn't eat breakfast, about 30% of mothers who gave birth to LBW infants and 15% of
mothers who gave birth to NBW infants didn't eat breakfast. The differences between
cases and controls were statistically significance (P- value= 0.004). This study revealed
that the main reason for non eating breakfast was working at home or at the job.
Craving during Pregnancy:
As shown in table 8, about 29.7% of participants were craving during pregnancy, 35.5% of
mothers who gave birth to NBW infants and 22% of mothers who gave birth to LBW
infants craved during pregnancy, the differences between them was statistically
significance (P- value= 0.04).
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Table 8: Relationship between Maternal Diet Habits during Pregnancy and Infant Birth
Weight
Variables

Mothers of
LBW infants
No. (%)

Numbers of meals
<3 meals
31 (31)
3 meals
57 (57)
>3 meals
12 (12)
Total
100 (100)
Maternal preferred meal
Breakfast
15 (15)
Lunch
81 (81)
Dinner
4 (4)
Total
100 (100)
Eating breakfast daily
Yes
60 (60)
Sometimes
10 (10)
No
30 (30)
Total
100 (100)
Craving during pregnancy
Yes
22 (22)
No
78 (78)
Total
100 (100)
*Statistically Significant.

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

53 (26.5)
120 (60)
27 (13.5)
200 (100)

84 (28)
177 (59)
39 (13)
300 (100)

0.705

47 (23.5)
142 (71)
11 (5.5)
200 (100)

62 (20.7)
223 (74.3)
15 (5)
300 (100)

0.171

133 (66.5)
37 (18.5)
30 (15)
200 (100)

193 (64.3)
47 (15.7)
60 (20)
300 (100)

0.004*

67 (33.5)
133 (66.5)
200 (100)

89 (29.7)
211 (70.3)
300 (100)

0.04*

Beverage Intake during Pregnancy:
Milk:
The researcher defined the cup as that equal 200 ml, In table 9 about 77.5% of mothers
who gave birth to NBW infants and only 61% of mothers who gave birth to LBW infants
consumed milk daily during pregnancy and this was statistically significance
(P- value= 0.003).
Although 16.8% of mothers who gave birth to NBW infants and only 13.1% of mothers
who gave birth to LBW infants consumed more than two cups of milk daily during
pregnancy, but this didn't reach statistical significance (P value =0.506).
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Yogurt:
Table 9 shows about 81% of mothers who gave birth to NBW infants and only 62% of
mothers who gave birth to LBW infants consumed yogurt daily during pregnancy, and this
reached statistical significance (P- value= 0.000).
About 19.8% of mothers who gave birth to NBW infants, and 11.3% of mothers consumed
more than one cup of yogurt daily, but the differences between cases and controls didn't
reach statistical significance (P- value = 0.135).
Table 9: Relationship between Dairy Products Intake during Pregnancy and Infant Birth
Weight
Variables
Taking milk
Yes
No
Total
Cups of milk a
≤2
>2
Total
Yogurt
Yes
No
Total
Cups of yogurt a
≤1
>1
Total

*Statistically Significant.
a

Mothers of
LBW infants
No. (%)

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

61 (61)
39 (39)
100 (100)

155 (77.5)
45 (22.5)
200 (100)

216 (72)
84 (28)
300 (100)

0.003*

53 (86.9)
8 (13.1)
61 (100)

129 (83.2)
26 (16.8)
155 (100)

182 (84.3)
34 (15.7)
216 (100)

0.506

62 (62)
38 (38)
100 (100)

162 (81)
38 (19)
200 (100)

224 (74.7)
76 (25.3)
300 (100)

0.000*

55 (88.7)
7 (11.3)
62 (100)

130 (80.2)
32 (19.8)
162 (100)

185 (82.6)
39 (17.4)
224 (100)

0.135

& b Number of milk and yogurt cups respectively for pregnant mothers.
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Drinking juice:
Table 10 shows about 77.5% of mothers who gave birth to NBW infants and 65% of
mothers who gave birth to LBW infants consumed juice during pregnancy, the differences
between cases and controls reached statistical significance (P-value = 0.021).
Only 9.2% of mothers who gave birth to LBW infants consumed more than two cups of
juice daily, and about 20.6% of mothers who gave birth to NBW infants consumed more
than two cups daily. The differences between cases and controls reached statistical
significance (P-value= 0.041).
Table 10: Relationship between Drinking Juice by Pregnant Women and Infant Birth
Weight:
Variables

Mothers of
LBW infants
No. (%)

Taking juice
Yes
65 (65)
No
35 (35)
Total
100 (100)
Cups of juice drinks a
≤2
59 (90.8)
>2
6 (9.2)
Total
65 (100)

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

155 (77.5)
45 (22.5)
200 (100)

220 (73.3)
80 (26.7)
300 (100)

0.021*

123 (79.4)
32 (20.6)
155 (100)

182 (82.7)
38 (17.3)
220 (100)

0.041*

*Statistically Significant.
a
Numbers of juice cups intake during pregnancy by 220 participants.

Gaseous Drinks:
As shown in table 11, about 29% of mothers of NBW infants, and 28% of mothers of LBW
infants consumed gaseous drinks, while 71% of mothers of NBW infants and 72% of
mothers of LBW infants didn't drink gaseous drinks. The differences between cases and
controls didn't reach statistical significance (P value = 0.857).
According the number of gaseous drinks cups consumed daily, from participants that
already consumed gaseous drinks about 63.8% of mothers who gave birth to NBW infants
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and 50% of mothers who gave birth to LBW infants consumed about two cups or less of
gaseous drinks, and only 36.2% of mothers who gave birth to NBW infants and 50% of
mothers who gave birth to LBW infants consumed more than two cups. The differences
between cases and controls didn't reach statistical significance (P-value = 0.222).
Table 11: Relationship between Taking Gaseous Drinks by Pregnant Women and Infant
Birth Weight:
Mothers of
Mothers of
LBW infants
NBW infants
Total No. (%)
No. (%)
No. (%)
Taking gaseous drinks
Yes
28 (28)
58 (29)
86 (28.7)
No
72 (72)
142 (71)
214 (71.3)
Total
100 (100)
200 (100)
300 (100)
Cups of gaseous drinks a
≤2
14 (50)
37 (63.8)
51 (59.3)
>2
14 (50)
21 (36.2)
35 (40.7)
Total
28 (100)
58 (100)
86 (100)
a
Numbers of gaseous drinks cups taken by pregnant mothers.
Variables

P-value

0.857

0.222

Caffeinated Beverages:
Table 12 describes consuming caffeinated beverage by pregnant women daily, the
researcher means by caffeinated beverage that all drinks contain caffeine as tea, coffee,
chocolate and others. About 63% of mothers who gave birth to NBW infants and 70% of
mothers who gave birth to LBW infants consumed caffeinated beverage. But the
differences between cases and controls didn't reach statistical significance
(P- value = 0.23).
Table 12 illustrates the number of cups of caffeinated beverages consumed by pregnant
women and shows that 65.9% of mothers who gave birth to NBW infants and 50% of
mothers who gave birth to LBW infants consumed two cups or less of caffeinated
beverages, while only 34.1% of mothers who gave birth to NBW infants and 50% of
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mothers who gave birth to LBW infants consumed more than two cups, the differences
between cases and controls reached statistical significance (P- value = 0.03).
Table 12: Relationship between Consuming Caffeinated Beverages by Pregnant Mothers
and Infant Birth Weight:
Mothers of
Mothers of
Variables
LBW Infants
NBW Infants Total No. (%)
P-value
No. (%)
No. (%)
Caffeinated Beverages
Yes
70 (70)
126 (63)
196 (65.3)
No
30 (30)
74 (37)
104 (34.7)
0.23
Total
100 (100)
200 (100)
100 (100)
Cups of Caffeinated Beverages
≤2
35 (50)
83 (65.9)
118 (60.2)
>2
35 (50)
43 (34.1)
78 (39.8)
0.03*
Total
70 (100)
126 (100)
196 (100)
*Statistically significant.
Food Supplements:
As shown in table 13, more than half of study population (77%) took supplements during
pregnancy, about 81% of mothers who gave birth to NBW infants and 69% of mothers
who gave birth to LBW infants took supplements during pregnancy. The differences
between cases and controls were statistically significance (P- value= 0.02).
Table 13 shows more than half of total population took ferric with folic acid during
pregnancy, about 69% of mothers who gave birth to NBW infants and 54% of mothers
who gave birth to LBW infants took ferric with folic acid during pregnancy. The
differences between cases and controls was statistically significance (P- value= 0.011),
from those who took ferric with folic acid supplements (192 participants); more than half
of participants 65.6% took it regularly (daily), about 67.4% of them gave birth to NBW
infants and 61.1% of them gave birth to LBW infants, about 34.3% of participants took
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ferric with folic acid irregularly (1-5 times a week) but the differences between cases and
controls didn't reach statistical significance (P-value=0.41).
Table 13: Relationship between Taking Food Supplements during Pregnancy and Infant
Birth Weight.
Mothers of
LBW infants
No. (%)
Taking food supplements
Yes
69 (69)
No
31 (31)
Total
100 (100)
Taking ferric with folic acid
Yes
54 (54)
No
46 (46)
Total
100 (100)
Rate of taking it a
Regularly
33 (61.1)
Irregularly
21 (38.9)
Total
54 (100)
*Statistically Significant.
Variables

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

162 (81)
38 (19)
200 (100)

231 (77)
69 (23)
300 (100)

0.02*

138 (69)
62 (31)
200 (100)

192 (64)
108 (36)
300 (100)

0.011*

93 (67.4)
45 (32.6)
138 (100)

126 (65.6)
66 (34.4)
192 (100)

0.41

a

rate of taking ferric with folic acid by pregnant women either regularly (daily) or irregularly (1-5
times weekly).

Pregnancy Nutritional Problems:
Table 14 shows the relationship between the problems occurred during pregnancy and the
effect on the nutritional intake during pregnancy and infant birth weight, about 61.5% of
mothers of NBW infants and 50% of mothers of LBW infants having problems during
pregnancy, nearly 38.5% of mothers have NBW infants and 50% of mothers have LBW
infants had no problems during pregnancy. The differences between cases and controls
didn't reach statistical significant level (P- value= 0.057).
The researcher classified the problems into three categories, nausea and vomiting,
constipation and heart burn, about 42% of mothers who gave birth to LBW infants and
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37.4% of mothers who gave birth to NBW having nausea and vomiting during pregnancy,
nearly 12% of mothers who gave birth to LBW infants suffered from constipation and 46%
suffered from heart burn, while 4.9% of mothers who gave birth to NBW suffered from
constipation and 57.7% of them suffered from heart burn. The differences between cases
and controls didn't reach statistical significance ( P-value= 0.158).
Table 14: Relationship between Maternal Nutritional Related Problems and Infant Birth
Weight
Mothers of
LBW infants
No. (%)
Having nutritional problem
Yes
50 (50)
No
50 (50)
Total
100 (100)
Problems
Nausea &
21 (42)
Vomiting
Constipation
6 (12)
Heart burn
23 (46)
Total
50 (100)
Variables

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

123 (61.5)
77 (38.5)
200 (100)

173 (57.7)
127 (42.3)
300 (100)

0.057

46 (37.4)

67 (38.7)

6 (4.9)
71 (57.7)
123 (100)

12 (6.9)
94 (54.3)
173 (100)

0.158

Maternal Daily Activity:
Sleeping Hours:
As shown in table 15, the researcher classified sleeping hours into two categories;
participants sleeping less than eight hours, sleeping eight hours and more, and found the
mean of sleeping hours was 7.87 (SD= 2.289, minimum= 4 hours, maximum= 20 hours).
For cases it was 7.61 hours (SD= 2.344), and for controls it was 8 hours (SD= 2.256). for
the category sleeping less than 8 hours, 45% of mothers of LBW infants and 31% of
mothers of NBW infants were sleeping less than 8 hours daily, and 55% of mothers of
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LBW infants and 69% of mothers of NBW infants were sleeping 8 hours and more. The
differences between cases and controls were statistically significance (P- value= 0.017).
Physical Activity during Pregnancy:
The researcher classified physical activity during pregnancy into three categories; light
effort as walking, yoga, moderate effort as normal house working and heavy effort as
prolong standing, long working hours and lifting heavy weight.
As shown in table 15, only 7% of the study population perform light effort, about 4% of
them were from mothers who gave birth to LBW infants and 8.5% of them were from
mothers who gave birth to NBW infants, about 64% of participants performed moderate
effort, nearly 70% of them were among mothers who gave birth to NBW infants and 52%
were among mothers who gave birth to LBW infants, about 29% of participants performed
heavy effort, nearly 44% of mothers who gave birth to LBW infants and 21.5% of mothers
who gave birth to NBW infants performed heavy effort. The differences between cases
and controls were statistical significance (P value 0.000).
Table 15: Relationship between Birth Weight of Infants and Maternal Daily Activity:
Variables
Sleeping hours
<8
≥8
Total
Physical activity a
Light effort
moderate effort
Heavy effort
Total

Mothers of
LBW infants
No. (%)

Mothers of
NBW infants
No. (%)

Total No. (%)

P-value

45 (45)
55 (55)
100 (100)

62 (31)
138 (69)
200 (100)

107 (35.7)
193 (64.3)
300 (100)

0.017*

4 (4)
52 (52)
44 (44)
100 (100)

17 (8.5)
140 (70)
43 (21.5)
200 (100)

21 (7)
192 (64)
87 (29)
300 (100)

0.000*

*Statistical significant.
a
Physical activity categorized to light effort as walking, moderate effort as normal house working, heavy
effort as prolong standing, long working hours and lifting heavy weight.
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Newborn Characteristics:
Infant birth weights range from 1800 g to 4700 g with a mean of 2939.6g SD= 570. The
mean of LBW infants was 2306.7g (SD= 163.3, minimum=1800 g, maximum=2480 g).
The mean of NBW infants was 3256g (SD= 416.1, minimum=2500 g, maximum= 4700 g).
General Characteristics:
Gender:
The percentage of male gender among the study population was (47.7%), whilst the
percentage of female was (52.3%). Table 16 shows that the percentage of male gender
(38%) among mothers who gave birth to LBW infants, and the percentage of male gender
among mothers who gave birth to NBW infants (52.5%). Whilst the percentage of female
gender (62%) among mothers who gave birth to LBW infants and (47.5%) among mothers
who gave birth to NBW infants. The difference between cases and controls was
statistically significance (P- value= 0.018).
Mode of Delivery:
As shown in table 16, the percent of NBW infants were delivered by vaginal way was
higher (94%) than LBW infants (81%). Subsequently, NBW infants were delivered by
Caesarian section (SC) represented 6%, while LBW infants that were delivered by CS
represented (19%). The differences between cases and controls was statistically
significance (P- value= 0.000).
Gestational Age:
As shown in table 16, more than half of LBW infants were born at 37- 38 weeks of
gestational age (73%) and only (18%) of NBW infants, the percentage of LBW infants
born at 41-42 weeks of gestation was 2%, while it was 16.5% for NBW infants,
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the difference between cases and controls was highly statistically significance
(P-value= 0.000).
Table 16: Relationship between Infants Characteristics and Their Birth Weight:
Variables

LBW infants
No. (%)

Gender of baby
Male
38 (38)
Female
62 (62)
Total
100 (100)
Mode of delivery
Vaginal
81 (81)
C.S.
19 (19)
Total
100 (100)
Gestational age at delivery
37-38
73 (73)
39-40
25 (25)
41-42
2 (2)
Total
100 (100)
*Statistically Significant.

NBW infants
No. (%)

Total No. (%)

P-value

105 (52.5)
95 (47.5)
200 (100)

143 (47.7)
157 (52.3)
300 (100)

0.018*

188 (94)
12 (6)
200 (100)

269 (89.7)
31 (10.3)
300 (100)

0.000*

36 (18)
131 (65.5)
33 (16.5)
200 (100)

109 (36.3)
156 (52)
35 (11.7)
300 (100)

0.000*

Infant Physical Status:
Apgar Score at One Minute:
Table 17 shows the relationship between Apgar score at one minute and birth weight, the
researcher found that the mean apgar score at one minute is 8.07 (minimum= 5,
maximum= 9), about 35% of LBW infants were with Apgar score less than or equal to 7 at
one minute and 4.5% of NBW infants had Apgar score equal to or less than 7. About 65%
of LBW infants had Apgar score more than 7, whilst 95.5% of NBW infants have Apgar
score more than 7. The difference between cases and controls was statistically significance
(P- value= 0.000).
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Apgar Score after Five Minutes:
Table 17 also shows the relationship between Apgar score after 5 minutes and birth weight,
the researcher found that the mean of apgar score after five minutes is 9.11 (minimum= 6,
maximum= 10). Two percent of LBW infants had Apgar score less than or equal to 7,
nothing among NBW infants and 100% of NBW infants had an Apgar score more than 7.
This association reached statistical significance (P- value= 0.045).
Admission to Neonatal Intensive Care Unit (NICU):
As shown in table 17, the incidence of (NICU) admission was higher among LBW infants
(36%) than among NBW infants (4%). The differences between cases and controls were
statistically significant (P- value= 0.000). Meaning that, LBW infants had about four folds
the risk to be admitted to NICU than (NBW) infants.
Table 17: Relationship between newborn Physical Status and birth weight:
LBW infants
No. (%)
Apgar score at one minute
≤7
35 (35)
>7
65 (65)
Total
100 (100)
Apgar score after 5 minutes
≤7
2 (2)
>7
98 (98)
Total
100 (100)
Admission to NICU
Yes
36 (36)
No
64 (64)
Total
100 (100)
*Statistical Significant.
Variables

NBW infants
No. (%)

Total No. (%)

P-value

9 (4.5)
191 (95.5)
200 (100)

44 (14.7)
256 (85.3)
300 (100)

0.000*

0
200 (100)
200 (100)

2 (0.7)
298 (99.3)
300 (100)

0.045*

8(4)
192 (96)
200 (100)

44 (14.7)
256 (85.3)
300 (100)

0.000*
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Discussion
In this chapter, the researcher attempts to explain the findings of this study in the light of
other studies and points to the implications of developing preventive programs aiming to
decrease the rate of low birth weight in Gaza.
Maternal Variables
Maternal Age
This research investigated the relationship between maternal age and risk of low birth
weight (LBW). This study showed that there were very narrow variations between the
mean maternal age among mothers who gave birth to (LBW) infants (24.82 years) and
those that gave birth to Normal Birth Weight (NBW) infants (24.52 years). Being under
19 years old was not associated with having low birth weight, as the most study population
age ( about 241 participants) was between 19 and 34 years old. This is consistent with
some literature and inconsistent with others. Stewart et al (2007) study that 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. Concerning maternal age of 34 years and more in the present study was not
associated with low birth weight, these findings are different from other studies that
concluded that there was a positive association between increasing maternal age and LBW
as the following research, Tabcharoen et al. (2009) found that maternal age ≥ 40 years was
an independent risk factor for LBW, and many other complication for mother and infant.
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Socioeconomic Characteristics:
Residency and citizenship
Although being refugee women- who had both United Nations Relief and Work Agency
(UNRWA) and primary health care centers in Ministry of Health (MOH) as service
providers- were less likely to give birth to LBW than the citizens- who had only
governmental primary health care centers in MOH as service provider- but the association
didn't show statistical significance. Furthermore, women living in a camp gave birth to
LBW less likely than those living outside the camp, but the association didn't reach
statistical significance. There is no clear borders between Gaza population residency.
Additionally, refugee women were receiving food rations which could improve their
nutritional status.
Poverty:
Among various determinants of socioeconomic status that have been investigated in this
study is poverty. The study concluded that having insufficient income increases
significantly the risk of LBW infants as low incomes may limit access to health necessities
such as an adequate diet. There is a consensus in the literature regarding the role of
poverty that accelerates the rise in moderately LBW rates were associated with advancing
maternal age (Collins et al, 2006). On the other hand, Larson. (2007) study found that
poverty increased risks for preterm, Intrauterine Growth Restriction (IUGR) and neonatal
or infant death.
Mother's Occupational Status
Mother's work has no effect on giving birth to LBW infant, this is because the percentage
of work among women in this study was only 7.7% of the total study population, and the
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prevalence of those who work among those who gave birth to NBW infant were more than
among those who gave birth to LBW. 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 infants birth
weight. reviewing the literature demonstrated that the rate of LBW of women employed
outside the home was less than housewives (6.6 % and 12.4% respectively) but this wasn't
significant (Roudbari et al., 2007).
On the other hand, Shaw. (2003) reviewed many literatures that found women with high
stressful jobs to deliver babies weighing 190 g less than women with low stressful jobs or
were unemployed, physical exertion in the workplace during pregnancy may lead to many
adverse reproductive outcomes including reduced infant birth weight.
Educational Level:
This study revealed that increasing educational level of women showed statistical
significance association with increasing weight of infants upon birth. This result agreed
with a study of Chevalier and O'Sullivan. (2007) that found maternal education may affect
infant health and birth weight positively, for each year increased in maternal education is
estimated to increase the average birth weight by 75 g. Zeka et al. (2008) study found that
mothers with lower education (≤ 12 years) had infants with lower birth weight and
increased risk of SGA and preterm birth than those with education more than 12 years.
Halileh et al. (2008) found that female infants have lower birth weights than male infants
in illiterate mothers, however, birth weights of male infants were not affected by mother
education. On other hand, female birth weights increases with increasing mother
education. Vahdaninia et al. (2008); Roudbari et al. (2007) and Rafati et al. (2005) found
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that the prevalence of LBW reduced with increasing level of education, educated mother
associated positively with infant birth weight.
Obstetrical History:
Parity:
No significant association was found between obstetric history and infant birth weight.
more than half of the study participants got married while they were adolescents. The
current study revealed no significant differences between number of births and infant birth
weights. More than three quarters of participants gave birth for less than six infants. This
coinciding with the study of Vahdaninia (2008) which revealed no significant relationship
between numbers of pregnancies and giving birth to LBW infants. However, reviewing
literature we found that the risk of LBW, preterm birth and Intra Uterine Growth
Retardation (IUGR) may be increased for the first child compared to the subsequent
children (Shan and Ohlsson. 2002; Elshibly and Schmalisch., 2008). The prevalence of
LBW was slightly higher among first order babies (Hong and Ruiz-Beltran., 2008).
On other hand, Varvarigou et al. (2009) and Phung et al. (2003) found that increasing
parity is associated with higher birth weight in infants.
Birth Interval:
Mothers who were spacing their births for more than 24 months are less likely to give birth
to LBW (32.3%) than mothers who space for less than 24 months (67.7%) however, it
didn't reach statistically 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 and lead to NBW infants.

100

This result is consistent with the study of Hong and Ruiz-Beltran. (2008) who found that
the prevalence of LBW was slightly higher among those with birth interval less than 24
months. Interval between frequent pregnancies of less than one year or more than 10 years
were associated with having LBW infants (P < 0.05) (Rafati et al., 2005). The prevalence
of LBW in mothers with less than 3 years interval between the last two pregnancies was
more than those with more than or equal 3 years birth interval (Roudbari et al., 2007).
There is inconsistency within the literature about the role of short inter-pregnancy interval
and increasing the risk for LBW. 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. 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.
History of Previous Abortion, Preterm, LBW, IUGR Birth:
In the present study, history of stillbirth, abortion and LBW were associated with increased
chance of LBW but it was not statistically significant. This study is inconsistent with other
study that found the prevalence of LBW for mothers who had a history of miscarriage was
7.8% less than for mothers with no history of miscarriage (12.8%) (Roudbari et al., 2007).
In contrast with other study that found pregnant women with a previous history of LBW,
IUGR or preterm birth had a great risk of LBW, IUGR or preterm births in a subsequent
pregnancy (Vahdaninia et al., 2008; Shah and Ohlsson, 2002). Bad obstetric history as
recurrent abortion, stillbirth and neonatal death in last pregnancy related significantly to
LBW infants, which may occur as a result of genetic or socioeconomic factors that may
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lead to repeated adverse obstetric outcomes (Badshah et al., 2008; Singh, Chouhan and
Sidhu., 2009).
History of LBW infants increases the chance of delivering LBW infant, which might be
due to repeated etiological factors that affect the infant birth weight in the same mother
(Rafati et al., 2005).
In the present study, pregnant women who were exposed to a history of any obstetrical
problem, may try to remove or treat the cause of the previous obstetrical problem in order
to prevent the recurrence of the problem, as going to prenatal health care regularly, eating
well, avoid harmful substances or increasing their knowledge.
Nutritional Determinants
Maternal Height:
The study revealed a negative significant statistical relationship between maternal height
and LBW. meaning that the taller the woman the less likely she experiences LBW and
vice versa, pregnant mothers with height less than or equal to 150 cm. tend to have LBW
infants more than NBW infants and vice versa, this was a highly statistical significant
relationship (P- value = 0.000) The study indicates consistency with Christian. (2010) and
Pickett et al. (2000) who showed that maternal height is a strong predictor of birth size as,
increasing maternal height was significantly and positively associated with infant birth
weight. whilest, 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
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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
and nutrition. The exact mechanism of how maternal height influences pregnancy
outcomes is not clear.
Gestational Weight Gain (GWG):
GWG is obtained from 174 participants since the other pregnant women attended the
antenatal care with second or third trimester and found that adequate weight gain during
pregnancy decreases the risk of having LBW infants. Finding of this study is supported by
Ojha et al, 2007 that found the low anthropometric post delivery maternal weight, height,
BMI, mid upper arm circumference have definite role in causing LBW babies at term.
Also consistence with Nielsen et al. (2006) who found the risk of SGA and suboptimal
birth weight were significantly and negatively associated with (GWG), but differed from
this study in that further gains weren't clearly beneficial, particularly for infants of high
BMI mothers.
Langford et al., (2008) found that increasing GWG appears to decrease the risk of LBW
but elevates the risks of preeclampsia, Cesarean section, and macrosomia.
Hematological Tests:
In the present study, the hemoglobin level prior to delivery was more than that during
pregnancy which could be due to iron and folic acid supplements during pregnancy.
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Furthermore, the mean serum iron for mothers who gave birth to LBW was less than for
mothers who gave birth to NBW. These small differences in mean didn't reach statistical
significance, serum iron was measured for anemic mothers those represented 100
participants only so further studies should be conducted to larger sample in order to find
out if serum iron alone plays an independent role in having LBW infants.
This result matches Elhissi. (2007) and Halileh et al. (2008) who found that the
association between birth weight and anemia in mothers wasn't statistically significant.
Shah and Ohlsson. (2002) that evaluated literature found no evidence that iron
supplementation reduces the incidence of LBW births, but it improved maternal iron status.
Kolte et al. (2009) found that there was a low positive correlation between the mean
dietary iron intake and mean birth weight.
Other studies counteracted with the present study, Lone et al. (2004) found that the risk of
preterm delivery and low birth weight among anemic women was 4 and 1.9 times
respectively more than the non-anaemic women. Christian et al. (2003) found that
antenatal folic acid and iron supplements reduce the risk and the incidence of LBW.
Roudbari et al. (2007); Scholl. (2005); Cogswell et al. (2003) found that iron
supplementation lead to significantly higher birth weight, lower LBW infants, and lower
incidence of preterm LBW infants, pregnant mothers who didn't use ferrous sulfate had
LBW infant more than those used it.
This work faced difficulties in obtaining hemoglobin level during pregnancy because not
all pregnant mothers went to prenatal health care centers, hemoglobin level of about 92%
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of the total study population could be obtained, but there was no significant association
between anemia during pregnancy and having LBW infants.
Food consumed during pregnancy:
Concerning food frequency questionnaire that addressed different types of food and rate of
taking it, this work found that the incidence of taking these different types of food (egg,
white, red meat, organs, fish, legumes, milk products, carbohydrates, fruits, vegetables,
desserts, nuts and oils) were more among mothers who gave birth to NBW infants, that
taking it once or more daily than among mothers who gave birth to LBW infants, but only
protein, carbohydrates and desserts showed statistical significance related to having NBW.
Protein intake during pregnancy:
The current study indicates that there was a statistical significance positive relationship
between taking protein daily and infant birth weight, this result is matched with the study
of Schlenker and Long. (2007) and Whitney et al. (2007) who illustrated that more protein
is necessary for pregnant women due to rapid fetal growth, and enlargement of the uterus,
mammary glands, and placenta, increases in maternal blood volume, formation of amniotic
fluid, and storage reserve for labor, delivery, and lactation.
Shah and Ohlsson. (2002) reviewed many studies and concluded that the available
evidence to date doesn't support recommendation for high protein intake during pregnancy,
but the balance between energy and protein intake has been shown to reduce the risk of
SGA births, this balanced intake is pre-requist for all pregnant women and should be
recommended. This required more specialized studies to find out this relation.
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Energy Intake during Pregnancy:
The result of this study found, there was a positive relationship with statistical significant
level between increasing amount of carbohydrates and dessert taking daily and infant birth
weight, that means increasing energy intake by pregnant mothers was positively related
with infant birth weight, this result is supported with other studies, Robert et al.(2006)
found that infants of women eating the high glycemic index diet tended to be heavier at
birth than infants of women eating the low glycemic index carbohydrates.
But this result wasn't consistent with other studies as Lenders et al. (1997) that found
pregnant women consuming high sugar diets were at increasing risk of having SGA and
LBW infants.
This data collection depended on women memory during the pregnancy period. Also since
Gaza was under siege, this led to decrease nutritional rich food and increased its price as
meat, milk products, fruits and vegetables and thus decreased its consumption by pregnant
women and increased consumption of carbohydrates and desserts.
Fish consumption during pregnancy:
Consuming fish was slightly more among mothers who gave birth to LBW infants that
means there is a negative relationship between consumption of fish during pregnancy and
infant birth weight, this effect may be due to contamination with pollutants and toxic
metals as mercury that may be deposited in fish that may accumulate in the blood stream
over time and could damage infant developing brain and nervous system or due to the
amount of fish consumed. This is inconsistent with Thorsdottir et al. (2004) that found
infant of women in the lowest quantities of fish consumption weighed less, were shorter
and had a smaller head circumference at birth than those of women consuming higher
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amounts of fish. This is consistent with Szajewska et al. (2006) that found
supplementation of long chain polyunsaturated fatty acids didn't influence the percentage
of preterm deliveries, the rate of LBW infants, but may enhance pregnancy duration and
head circumference, and the mean effect size is small.
Maternal Nutritional Habits:
Regarding nutritional habits of pregnant, this work didn't reveal statistical significant level
between number of meals and infant birth weight, although eating three meals or more
among women who gave birth to NBW was more than among women who gave birth to
LBW. This small increase in the percentage of mothers who gave birth to NBW infants
may depend on the types of meals taken during pregnancy, which may be nutrient dense
food.
Also by asking about the basic and favorite meal for pregnant and how this meal affect
infant birth weight, this work indicated that there was no statistical significance between
any types of meal and infant birth weight, although the incidence of eating breakfast and
lunch were more among mothers who gave birth to NBW infants than among those gave
birth to LBW infants. This requires more prospective studies on large population size to
investigate which kind of meal (breakfast, lunch or dinner) contributes to increasing birth
weight.
On the other hand, the current study indicated that there was a statistical significant
positive relationship between eating breakfast daily and increasing infant birth weight, in
which the percentage of eating breakfast was more among those gave birth to NBW infants
than among those gave birth to LBW infants, that means mothers had eating breakfast
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daily would have more chance to deliver NBW infant than those mothers haven't eaten
breakfast, this result demonstrated the importance of eating breakfast during pregnancy, as
it supply energy for pregnant woman and her fetus specially after a long fasting hours
through the night.
The current study revealed significant relationship between craving and giving birth to
NBW infants, in which the prevalence of craving among women who had NBW infants
was more among women with LBW infants. The reason for this might be referred to the
types of craving, whether it is food item craving or non food item craving, in other word,
pregnant women may have craving to nutritious diet as yogurt, meet, fish, cheese, juice or
other nutrient dense food and this may lead to increase in the infant birth weight.
The effects of pica depend on the nature of being eaten, nutritional status may be affected
by pica; intake of excessive amounts of a single substance may reduce the intake of normal
dietary constituents, it may reduce the bioavailability of minerals and it has been associated
with maternal and perinatal mortality or other serious effects as anemia on the mother and
infant (Lopez et al., 2004; Estwood, 2003; Horner et al., 1991).
Rainville, 1998 didn't show any effect of craving on infant birth weight but it may affect
the maternal hemoglobin level at delivery. Corbett et al. (2003) showed that craving lead
to have lower prenatal hematocrits significantly, but didn't show specific pregnancy
complications associated with pica.
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Drinks Intake during Pregnancy:
Milk and Yogurt Intake during Pregnancy:
Concerning the most types of drinks taken during pregnancy and how it would affect the
infant birth weight, this work indicated that both increasing milk and yogurt intake during
pregnancy played an important role in increasing infant birth weight, there is a positive
significant relationship between taking milk and yogurt and infant birth weight. This effect
of milk may be due to its rich content of protein, fat, calcium or sugar, also types of milk,
natural or powder, skimmed or semi skimmed and gestational age of taking it. This results
is supported by other studies that have been carried out by Olsen et al. (2007) and found
that the milk consumption during pregnancy was associated with higher birth weight, and
inversely related to the risk of SGA birth and directly to LGA birth, and related this
increase in birth weight to intake of protein derived from milk.
Another study by Rao et al. (2001) found that improved maternal intake of milk in early
gestation and of vegetables and fruit in late gestation could lead to improved fetal growth.
Olsen et al (2007) found that milk intake in pregnancy was associated with higher birth
weight, lower SGA and higher LGA and related this effect of milk to its protein content
not to fat content.
Ludvigsson and Ludvigsson. (2004) showed that low milk intake during pregnancy was
associated with an increased risk of IUGR. But counteracts the result of this work in that
LBW and preterm birth were not associated with milk intake during pregnancy
Consuming yogurt during pregnancy was associated positively with infant birth weight in
highly statistical significant level more than that of milk, this might be due to the preferred
intake of yogurt more than milk by pregnant mothers because of absence of lactose
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intolerance that might result from drinking milk, also yogurt is richer in calcium and
protein than milk.
Juice, Caffeinated and Gaseous Beverages:
Juice drinks were positively associated with birth weight in a statistical significant level
and increasing cups of drinking juice to more than 2 cups daily were positively associated
with birth weight and in a statistical significant level, this result depends on the types of
juice; caned or fresh, with high or low content of sugar, rate of intake. This result might be
due to the energy and nutrient content of juice.
On the other hand, increased consumption of caffeinated drinks as tea ,coffee and others
contribute to increased chance of giving LBW infant, increasing cups of caffeinated
beverages taking daily to more than 2 cups is significantly associated with decreased infant
birth weight.
The result of this study is matched with others, Shah and Ohlsson. (2002) by reviewing
other studies found that caffeine was associated negatively with fetal growth and may lead
to LBW. Vlajinac et al, (1997) found that pregnant mothers consumed 71-140 mg/day of
caffeine had infants weighting 116 g less than the infants of women whose caffeine
consumption was 0-10 mg/day. For those whose caffeine intake was ≥140 mg/day, the
decrease in birth weight was 153 g.
In case of consuming gaseous drinks during pregnancy, there was no association between
consuming gaseous drinks and infant birth weight, but for those pregnant women
consuming more than 2 cups daily of gaseous drinks associated positively with decreased
infant birth weight without statistical significant level, there is no research studied the
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association between consuming gaseous drinks and infant birth weight, more studies are
required to investigate the effect of gaseous pregnancy on infant birth weight.
Supplement intake during pregnancy:
Concerning the dietary supplements, this study indicates that there was statistical
significant positive association between taking supplements and infant birth weight.
This result is supported by other, 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). Zagre et al. (2007) showed that the
mean birth weight was higher with multiple micronutrients supplements than with ironfolic acid alone.
Iron-folic acid supplement intake:
The result of this study found a positive association between taking iron with folic acid
supplements with statistical significant level and infant birth weight regardless of the rate
of taking it whether daily or weekly, the result of this study was supported bythe study of
Christian et al. (2003) that found the antenatal folic acid and iron supplements reduce the
risk of LBW more than that of multiple micronutrients supplement, so multiple
micronutrients supplement didn't add benefit over folic acid and iron supplements in
reducing LBW. 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. This
study is inconsistent with Shah and Ohlsson. (2009) that reviewed a number of studies
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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.
Kolte et al. (2009) showed that there was a low positive correlation between the mean
dietary iron intake and mean birth weight.
Fall et al. (2009) also 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. Further Eijsden et al
2008, showed that folate depletion contributes to the excess risk of folate growth restriction
that is associated with short inter-pregnancy intervals.
This work didn't reveal the effect of taking supplements as omega 3, vitamins, calcium,
and folic acid alone and infant birth weight, 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 the infant birth weight.
Nutritional Problems During Pregnancy:
About the problems that occur during pregnancy and its effect on birth weight, generaly
the prevalence of such problems generally are more among mothers who gave birth to
NBW than those gave birth to LBW. However, nausea, vomiting and constipation were
found more among mothers who gave birth to LBW infants, this result was supported with
Tayle et al. (2001); Lartey and Asibey-Berko. (2001) who revealed that nausea and
vomiting during pregnancy is associated with reduced infant birth weight and maternal
weight gain. Other studies counteracted with this study, Huxley and Rachel. (2000); Koren
and Bishai. (2000) found that decreasing energy intakes in early pregnancy as a result of
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nausea and vomiting were associated with increased placental weight through suppressing
maternal tissue synthesis, this helped to ensure that nutrient partitioning favors the
developing placenta.
Heart burn are more among mothers who gave birth to NBW infants without statistical
significant level. Studies are required to show the effect of these problems on the
pregnancy outcome.
Maternal Lifestyle Habits:
Regarding the sleeping hours during the day and its effect on the infant birth weight, the
present work revealed that there was a positive relationship between length of sleeping
hours and infant birth weight, increasing sleeping hours (8 hours and more) was more
among those mothers who gave birth to NBW infants than among those who gave birth to
LBW infants.
Concerning physical activity during pregnancy and its effect on infant birth weight, the
study a revealed highly significant negative relationship between increasing efforts during
pregnancy and infant birth weight, meaning that increasing effort during pregnancy as
prolong standing, long working hours and lifting heavy weight will increase the chance of
having LBW. On other hand, moderate effort as normal house working cooking, dish
washing, child care will increase the chance of having NBW infants. Physical activity is
rarely performed during pregnancy, only 7% of the total population performed walking,
yoga, most of them were from mothers who gave birth to NBW infants.
The result of this study was supported by others, Trupin, (2010) found that walking is the
best exercise during pregnancy for the heart and can be performed by most pregnant
women. Fleten et al. (2010) found that exercise during pregnancy has a minor impact on
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infant birth weight; each unit increase in exercise (one time/ month) lead to decrease in
birth weight about 2.9 g. Booker and Ural. (2009) found that strenuous exercise programs
should not be started during pregnancy because of a potential drop in blood flow in the
body and reduced fetal oxygenation through the placenta. The frequency, duration, and
intensity of the activity affect the likelihood of the benefit or risk
Other studies counteracted the present study, Kramer and McDonald. (2006); Bell and
Palma. (2000) found that there was insufficient data to support or reject benefits of
exercise on pregnancy outcomes as there was no statistically significant difference between
the mean birth weight of infants born to exercised women or those with reduced exercise.
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Infant variables:
Gender of baby:
This study found that male infant had higher birth weight than female infant, this occured
with statistical significant level that may be due to social effect, both parents take care of
males more than females and if they know that the mother is carrying a male, mother will
take care of herself and her diet more. This result is supported within the literature by
Halileh et al. (2008); Hong and Ruiz-Beltran. (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.
Mode of delivery:
The present study found that Cesarean Section was more among mothers who gave birth to
LBW infants with highly statistical significant level, this may be due to malnutrition of
pregnant mother that lead to reduce the energy and ability of mother to give birth the
natural.
This result is supported by the study of Singh, Chouhan and Sidu. (2009) that found The
incidence of Cesarean Section rates were higher among LBW infants.
Gestational Age:
This work revealed that increasing gestational age increases the chance of having NBW,
meaning there was a positive relationship between gestational age and infant birth weight
with a statistical significant level.
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This matches the studies carried out by Badshah et al. (2008); Ojha and Malla. (2007) who
found that there was a positive relationship between gestational age and infant birth
weight.
Apgar Score:
This study showed that there was positive relationship with statistical significant level
between Apgar score both at one minute and after five minute and infant birth weight. The
study of Mori et al. (2008) indicated that Apgar score of < 5 at 5 minutes is a good
predictor of neonatal mortality in infant with LBW, and it is not useful in predicting
mortality in Very Low Birth Weight (VLBW) infants.
Low Apgar scores are associated with increased neonatal morbidity and morbidity in very
low birth weight among preterm and term infants and need for neonatal resuscitation (Patel
and Piotrouski. 2002).
Admission to Neonatal Intensive Care Unit (NICU):
The present work revealed that being infant with LBW required admission to (NICU) more
than those of NBW, this relationship was highly statistically significant and is supported
with the study of Trotman. (2006) that found the survival of neonates admitted to NICU
improved with increasing birth weight and gestational age, in which infants with birth
weight more than 2500 were more to survive than those with less birth weight.
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Conclusion:
In the present study, the purpose was to reveal the effect of maternal malnutrition on infant
birth weight. the current case control study was conducted at Al Shifa hospital, it included
100 cases [Low Birth Weight (LBW)] and 200 controls [Normal Birth Weight (NBW)] and
their pregnancy outcomes. This research has indicated that maternal malnutrition will
affect the infant birth weight through different variables.


More than half of study population got married while they are adolescents.



Increasing the chance in giving birth to LBW infants among citizen mothers more than
refugees as the refugees were receiving food rations which could improve their nutritional
status.



Low socioeconomic level as low maternal educational level and low family income were
associated with LBW infants.



More than half of study population were poor and their nutritional needs were not met.



Short stature mothers (≤ 150cm) and insufficient weight gain during pregnancy were
associated significantly with low birth weight infants.



Increasing work overload during pregnancy was significantly associated with giving birth
to LBW infants.



Sleeping for 8 hours and more was associated significantly with normal birth weight.



The research has indicated that eating breakfast daily during pregnancy was positively
associated with infant birth weight.



Craving for certain food during pregnancy was associated positively with infant birth
weight.
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Increasing intake of food rich in protein, carbohydrates, dessert and consuming milk,
yogurt and juice daily during pregnancy were associated with increasing infant birth
weight.



Consuming caffeinated beverages to more than 2 cups daily was associated negatively with
infant birth weight.



Iron and folic acid supplementation during pregnancy was associated positively with infant
birth weight.



The present study found that LBW among female infants were more than among male
infants



Increasing gestational age was significantly associated with birth weight.



Increasing the chance of Cesarean Section and admission to neonatal intensive care unit
were more among LBW infants than NBW infants.
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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:
Recommendation to policy makers


Hiring nutritionist in each health center to provide a suitable counseling, advice,
nutritional programs and nutritional assessment.



Educational programs to improve the mother nutritional status should be
individualized according to the educational level of pregnant women.



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



In order to avoid the effect of poverty and low incomes on the pregnant women,
specific nutritional programs, and food aids should be given to pregnant women
through all health care centers whether governmental or UNRWA centers



Taking care of all Palestinian pregnant women whether citizens or refugees to
avoid a fear of having nutritional problems among them; by different ways as
giving them a donated food, food supplements suitable for pregnant women and
having good suitable services in their primary health care centers.



Home visits for pregnant women may be helpful to make nutritional assessment,
offer nutritional programs, advices, counseling and education especially for those
who didn't attend the primary health centers.
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Improve nutritional measuring assessment as mid upper arm circumference, height,
body mass index, weight gain, biochemical test for pregnant women in all health
care centers in order to improve pregnant women nutritional status and
subsequently enhance pregnancy outcomes.

Recommendation to pregnant women


Encouraging women's attendance to health centers and considering factors that
increase their utilization of services such as satisfaction studies, incentive programs
and so on.



Pregnant women should increase their knowledge about pregnancy, how to have a
healthy baby through attending different educating programs, reading a book or
magazine deals with pregnant nutrition and health.



Pregnant women should take care of their nutritional status through eating a healthy
balanced diet containing different macro and micronutrients, eating breakfast daily
drinking at least three cups of milk or yogurt daily, increasing drinking of fresh
juice drinks and taking food supplements as ferric with folic acid.



Enhancing maternal life style as sleeping at least for eight hours daily and avoid
increasing workload in house or job..

Recommendation to community


Encouraging family support for pregnant mothers.



Encourage female's education as it imparts knowledge and thus modify dietary
habits and quality of food consumed.



To have good nourished pregnant woman, this requires a good nourished childhood
and adolescent girl through different nutritional programs.
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Presence of nutritionist in each school to provide nutritional advice to children.



The role of different media is very important. So, educational programs to increase
the awareness on the importance of nutritional status of women in different life
span and her pregnancy outcomes.



Further studies are needed to study independently the relationship between different
nutritional problems as anemia, heart burn and vomiting on infant birth weight.



More focused studies are required to find the association between obstetrical
history, nutritional history, body mass index, smoking, age and residency.
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Annexes
Annex 1
Questionnaire about
Effect of Maternal Malnutrition on Infant Birth Weight
in Gaza Governorate (Case–Control Study)
Identification:
My name is………, I am going to make research study dealing with maternal
malnutrition on infant birth weight in Gaza Governorate, at shifa hospital in Gaza.
supervised by Master Program of Clinical Nutrition at Al Azhar University. This research
aim to study the factors leading to malnutrition of pregnant woman, and how it affect on
her infant birth weight.
You are not obliged to answer any question you do not to. Also, non – participation in this
study will not affect the care you might need
We value your participation, as your answers will play an important role in this study. We
will ask you some questions about you, your family and your feeding habit. 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.
Mother agree to make this interview:
1-Respondant

2-Non-respondant

Serial no:……………………….
Name of interviewer :……………………………………
Date of interview:

……./……/………….
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(day/month/year).

Please answer the following questions as much as possible
Research Category:
Service provider:

1- Case
1- MOH

2-Control

2- UNRWA

3-Other,

specify…………

Name of antenatal health care center:
………………………………………………………………………………………..
No. of antenatal care record:………………………………………………………….
Area of residency

1- City

2- Village

3- Camp

Address:
Telephone no.:

Cell phone:

Personal data:
1- Name of mother:……………………………
2- ID. No.:…………………………………
3- Refugee status:

1- Refugee

2- Citizen

4- Age of mother:……………………. (years):
5-Mother employment status

1- Yes

2- No

6-If yes, what is the nature of her job?..............................................
7- Husband employment status

1- Yes

2-No
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8- if yes, what is the nature of his job?..........................................
9-Mother education:

1- Illiterate

2- Primary 3- Preparatory

4- Secondary

5- University & Higher

1- Illiterate

2- Primary 3- Preparatory

4- Secondary

5- University & Higher

11- Income meet expenses

1- Yes & Save

2- Yes

12- Are you smoker?

1-Yes

2- No

13- Does your husband smoke?

1- Yes

2- No

10- Husband education:

3- Sometimes

14- If yes, does he smoke at the same place you found?
1- Yes

3- No

Obstetric data:
1- Marital age:…………………………….
2- Mother age at first delivery:…………..
3- Age of youngest child:………………….
4- Age of oldest child:……………………
5- Number of pregnancies:……………………….
6- Number of deliveries:………………………..
7- Space between this pregnancy and the previous one?.......................
8- Did you give birth to dead baby?

1- Yes
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2- No

4- No

9- Did you abort before?

1-Yes

2- No

10- Did you give birth to Low Birth Weight (˂2500 g) baby?

1- Yes

2- No

11- Did you suffer vaginal bleeding during current pregnancy?
1- Yes

2- No

Delivery of concerned child:
1- Mode of delivery:

1- Vaginal

2- Cesarean section

2- Postpartum hemorrhage:

1- Yes

2- No

3- Gestation at delivery:

1- (37 -38 weeks)
2- (39- 40 weeks)
3- (41- 42 weeks)

4- Sex:

1- Male

5- Attendant:

1- Doctor

2- Female
2- Midwife

6- Weight of infant on delivery: …………….. grams
7- Apgar score at one minute:………………………
8- Apgar score at five minute:……………………………..
9- Condition at birth:

1- Normal

2- Need Neonatal Intensive Care Unit (NICU)
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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- Hemoglobin for mother prior to delivery:……………….g/dl
2- Hemoglobin of mother during pregnancy:………………g/dl
3- Serum iron for anemic mother:………………………………
Life style of mother:
1- How many hours do you watch T.V. or use computer?..........................hrs./day.
2- How many hours do you sleep daily?.....................................................hrs./day
3- Did you sleep immediately after eating?
1- Yes

2- Sometimes

3- No

4- Did you perform any physical activity during pregnancy?
1- light effort

2- moderate effort
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3- Heavy effort

Diet history during pregnancy:
1- How many meals you eat daily during pregnancy?
1- Less than 3 meals

2- 3 meals

3- More than 3 meals.

2- Lunch

3- Dinner

2- Which is the basic meal for you?
1- Breakfast

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

2- Sometimes

3- No

4- If not, why?................................................................................................................
5- If yes, which food you eat?......................................................................................
6- Did you prefer take away food from restaurant?
1- Yes

2- No

7- If yes, how many times weekly?.....................................................
8- Did you crave any type of food during pregnancy?
1- Yes

2- No

9- If yes, what is it?................................................................................................
10- Did you eat snack between meals?
1- Yes

2- No
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11- If yes, which type of snack you take?
1- Fruits &Vegetables

2- Desserts

3- Drinks (tea, coffee, soft drinks)

4- Sandwiches

12- Did you eat sweets during pregnancy?
1-Yes

2- No

13- If yes, which sweets you prefer?
1- Homemade sweets (oriental/occidental)

2- Ready sweets (oriental/occidental)

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

2- Coffee

3- Tea

4- Milk

5- Fruit juice 6- other…….

15—Did you have any of the following problem interfering with your eating habit?
1- Nausea &Vomiting.

2- Constipation

3- Heart burn

4- Diarrhea

5- Anorexia

6- Other……...

16- Which type of food cannot be taken during pregnancy?
………………………………………………………………………………………...
17- Did you drink tea or coffee with meal?
1- Yes

2- No
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18- Did you drink milk or its derivatives together with iron rich food (meat, eggs…)?
1- Yes

2- No

19- Did you eat fruits &vegetables immediately after eating meal?
1- Yes

2- No

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

2- No

21- If yes, which type of supplement?
Type of
supplement

Did not
take it

1-3 times 4-6 times
a week
a week

folic acid
Iron & folic
acid
Omega- 3
Multi
vitamins
Calcium
Other
………….
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Daily

Gestational age when take
(month)
From
To

22- In the following table, which food you take during pregnancy and the rate of its intake:
Frequency
Food
Egg
Red meat
White meat
Organs (liver,
kidney…..)
Fish
Legumes
(beans, lentils..)
Milk derivatives
(cheese..)
Cereal & bread
Fruits
Vegetables
Sweets &
desserts
Oils
Other……..

Once or more
daily

3-5 times
weekly

Once
weekly

Once every 2
weeks or
more

Never take
it during
pregnancy

23- how many cup you drink daily from the following drinks:
Drinks

No. of cup daily

Water
milk
Yogurt
Fresh fruit juice
Gaseous drinks
Tea, coffee, cacao
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Never take it during
pregnancy

Annex 2
اﺳﺘﺒﺎﻧﮫ ﺣﻮل اﻟﻮﺿﻊ اﻟﺘﻐﺬوي ﻟﻸﻣﮭﺎت أﺛﻨﺎء اﻟﺤﻤﻞ و ﺗﺄﺛﯿﺮه ﻋﻠﻰ وزن اﻟﻤﻮﻟﻮد
ﻓﻲ ﻣﺤﺎﻓﻈﺔ ﻏﺰة

رﺳﺎﻟﺔ ﺗﻌرﯾﻔﯾﺔ:
اﺳﻣﻲ..............أﻗوم ﺑدراﺳﺔ ﺑﺣﺛﯾﺔ ﺗﺗﻌﻠق ﺑﺗﺄﺛﯾر ﺳوء اﻟﺗﻐذﯾﺔ ﻟﻸم اﻟﺣﺎﻣل ﻋﻠﻰ وزن اﻟﻣوﻟود ﻓﻲ
ﻣﺣﺎﻓظﺔ ﻏزة ،وﺗﺣدﯾدا ﻓﻲ ﻗﺳم اﻟوﻻدة ﻓﻲ ﻣﺳﺗﺷﻔﻰ اﻟﺷﻔﺎء ﺑﻐزة .وﯾﻘوم ﺑﺎﻹﺷراف ﻋﻠﻰ اﻟدراﺳﺔ
ﺑرﻧﺎﻣﺞ ﻣﺎﺟﺳﺗﯾر اﻟﺗﻐذﯾﺔ اﻟﻌﻼﺟﯾﺔ ﻓﻲ ﺟﺎﻣﻌﺔ اﻷزھر  ،وﺗﮭدف ھذه اﻟدراﺳﺔ إﻟﻰ اﻟﺗﻌرف ﻋﻠﻰ
اﻟﻌواﻣل اﻟﻣؤدﯾﺔ إﻟﻰ ﺳوء ﺗﻐذﯾﺔ اﻷم اﻟﺣﺎﻣل وﻛﯾف ﺗؤﺛر ﺑدورھﺎ ﻋﻠﻰ وزن اﻟﻣوﻟود.
اﻟﻣﺷﺎرﻛﺔ ﻓﻲ ھذا اﻻﺳﺗﺑﯾﺎن طوﻋﯾﺔ .ﻧﺣن ﻧﻘدر ﻋﺎﻟﯾﺎ ﻣﺷﺎرﻛﺗك ﻻن إﺟﺎﺑﺗك ﺳوف ﺗﻠﻌب
دورا ﻣﮭﻣﺎ ﻟﻧﺎ .ﺳوف أﺳﺎﻟك ﺑﻌض اﻷﺳﺋﻠﺔ ﻋن أﺳرﺗك وﻋن ﻏذاﺋك أﺛﻧﺎء اﻟﺣﻣل .ﻛﻣﺎ ﺳﺄﻗوم ﺑﻘﯾﺎس
طوﻟك و وزن طﻔﻠك.
ﺳﯾﺳﺗﻐرق ﺗﻌﺑﺋﺔ ھذا اﻻﺳﺗﺑﯾﺎن ﻧﺣو ﺧﻣﺳﺔ ﻋﺷر دﻗﯾﻘﺔ .ﻟذا أرﺟو اﻹﺟﺎﺑﺔ ﻋﻠﻰ ﻛﺎﻓﺔ اﻷﺳﺋﻠﺔ
ﻗدر اﻹﻣﻛﺎن ﻣﻊ اﻟﻌﻠم أن اﻹﺟﺎﺑﺔ ﻋﻠﻰ أﺳﺋﻠﺔ اﻻﺳﺗﺑﯾﺎن ﺗﺗﻣﺗﻊ ﺑﻣطﻠق اﻟﺳرﯾﺔ و ھﻲ ﻣﺧﺻﺻﺔ ﻟﺧدﻣﺔ
اﻟﺑﺣث اﻟﻌﻠﻣﻲ ﻓﻘط.
ﻣﻊ ﺟزﯾل اﻟﺷﻛر و اﻟﺗﻘدﯾر
ﻣواﻓﻘﺔ اﻷم ﻋﻠﻰ إﺟراء اﻟﻣﻘﺎﺑﻠﺔ:

 -1واﻓﻘت

رﻗم اﻻﺳﺗﺑﺎﻧﺔ………………………....:
اﺳم ﻣﺟري اﻟﻣﻘﺎﺑﻠﺔ …...………… :
ﺗﺎرﯾﺦ إﺟراء

اﻟﻣﻘﺎﺑﻠﺔ………./………/……… :

153

 -2ﻟم ﺗواﻓق

ﺳﺟل اﻟﻣﻘﺎﺑﻠﺔ
2- control

Research category:

1- case

ﻣﻘدم اﻟﺧدﻣﺔ أﺛﻧﺎء اﻟﺣﻣل:

 -1وزارة اﻟﺻﺣﺔ

اﻟﻣرﻛز اﻟﺻﺣﻲ اﻟﺗﺎﺑﻌﺔ ﻟﮫ:

………………………………….

-3أﺧرى

 -2وﻛﺎﻟﺔ اﻟﻐوث

رﻗم اﻟﻣﻠف……………………………………:
 -1ﻣدﯾﻧﺔ

اﻟﻣﻧطﻘﺔ اﻟﺳﻛﻧﯾﺔ:

 -3ﻣﻌﺳﻛر

 -2ﻗرﯾﺔ

اﻟﻌﻧوان…… …………………………………………………………………..:
رﻗم اﻟﮭﺎﺗف…………………… رﻗم اﻟﺟوال………………………………….:
اﻟﻘﺳم اﻷول :ﻣﻌﻠوﻣﺎت دﯾﻣوﻏراﻓﯾﺔ و ﺷﺧﺻﯾﺔ
-1اﺳم اﻷم :

.........................................

 -2رﻗم اﻟﮭوﯾﺔ:

………………………………….

 -3ﺣﺎﻟﺔ اﻟﻣواطﻧﺔ؟

 -2ﻣواطن

 -1ﻻﺟﺊ

 -4ﻋﻣر اﻷم ﺑﺎﻟﺳﻧوات………………………………..:
 -5ھل ﺗﻌﻣل اﻷم؟

 -2ﻻ

 -1ﻧﻌم

-6إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻓﻣﺎ ھﻲ طﺑﯾﻌﺔ اﻟﻌﻣل؟………………………..
 -7ھل ﯾﻌﻣل اﻟزوج؟

 -2ﻻ

 -1ﻧﻌم

-8إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻓﻣﺎ ھﻲ طﺑﯾﻌﺔ اﻟﻌﻣل؟…………………………..
 - 9ﻣﺳﺗوى ﺗﻌﻠﯾم اﻷم ؟

 -1أﻣﻲ

 -2اﺑﺗداﺋﻲ

 -4ﺛﺎﻧوي
 -10ﻣﺳﺗوى ﺗﻌﻠﯾم اﻟزوج؟

 -3إﻋدادي

 -5ﺟﺎﻣﻌﻲ أو دراﺳﺎت ﻋﻠﯾﺎ

 -1أﻣﻲ

 -2اﺑﺗداﺋﻲ

 -4ﺛﺎﻧوي

-5ﺟﺎﻣﻌﻲ أو دراﺳﺎت ﻋﻠﯾﺎ
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 -3إﻋدادي

-11ھل دﺧل اﻷﺳرة ﯾﻛﻔﻲ اﺣﺗﯾﺎﺟﺎت اﻷﺳرة اﻟﻐذاﺋﯾﺔ؟
 -1ﻧﻌم و ﯾزﯾد

-2ﻧﻌم

-12ھل أﻧت ﻣدﺧﻧﺔ ؟

 -1ﻧﻌم

 -2ﻻ

-13ھل زوﺟك ﻣدﺧن؟

 -1ﻧﻌم

 -2ﻻ

 -14إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ھل ﯾدﺧن ﻓﻲ ﻧﻔس اﻟﻣﻛﺎن اﻟذي أﻧت ﻓﯾﮫ؟

 -3أﺣﯾﺎﻧﺎ

 -1ﻧﻌم

 -4ﻻ

 -2ﻻ

ﻣﻌﻠوﻣﺎت ﻋن اﻟوﻻدات اﻟﺳﺎﺑﻘﺔ ﻟﻼم:
 -1اﻟﺳن ﻋﻧد اﻟزواج…………………………………..:
 -2ﻋﻣر اﻷم ﻋﻧد أول ﺣﻣل……………………………..:
-3ﻋﻣر اﺻﻐر طﻔل…………………………………..:
-4ﻋﻣر اﻛﺑر طﻔل…………………………………
-5ﻋدد ﻣرات اﻟﺣﻣل ………………………………:
-6ﻋدد اﻟوﻻدات ……………………………………
 -7اﻟﻔﺗرة ﺑﯾن ھذه اﻟوﻻدة وﺳﺎﺑﻘﺗﮭﺎ…………………………….:
-8ھل ﺳﺑق أن أﻧﺟﺑت طﻔل ﻣﯾت؟

 -1ﻧﻌم

 -2ﻻ.

-9ھل أﺟﮭﺿت ﻗﺑل ذﻟك؟

 -1ﻧﻌم

 -2ﻻ

-10ھل ﺳﺑق وان أﻧﺟﺑت طﻔﻼ ﻣﻧﺧﻔض اﻟوزن )اﻗل ﻣن  2500ﺟم( -1 .ﻧﻌم

 -2ﻻ

 -1ﻧﻌم

-11ھل ﻋﺎﻧﯾت ﻣن ﻧزف ﻣﮭﺑﻠﻲ أﺛﻧﺎء اﻟﺣﻣل؟

-2ﻻ

وﻻدة اﻟطﻔل اﻟﻣﺑﺣوث:
-1طﺑﯾﻌﺔ اﻟوﻻدة:

 -1طﺑﯾﻌﻲ

 -2ﻗﯾﺻرﯾﺔ

-2ﻧزﯾف ﺑﻌد اﻟوﻻدة:

 -1ﻧﻌم

 -2ﻻ

-3ﺗﺳﻣم اﻟﺣﻣل:

 -1ﻧﻌم

-2ﻻ
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 ٣٨ -٣٧) -1أﺳﺑوع(

 -4ﻣدة اﻟﺣﻣل:

 ٤٠-٣٩) -2أﺳﺑوع(
 ٤٢ -٤١) -3أﺳﺑوع(
-5ﺟﻧس اﻟﻣوﻟود:

 -1ذﻛر

 -2أﻧﺛﻰ

-6ﺗﻣت اﻟوﻻدة ﺑواﺳطﺔ:

 -1طﺑﯾب

 -2ﻗﺎﺑﻠﺔ

-7وزن اﻟﻣوﻟود ﻋﻧد اﻟوﻻدة………………..:ﺟرام.
-8ﻣﻌﺎﻣل أﺑﺟﺎر ﻋﻧد أول دﻗﯾﻘﺔ…………………..:
-9ﻣﻌﺎﻣل أﺑﺟﺎر ﺑﻌد ﺧﻣس دﻗﺎﺋق………………….:
-10ﺣﺎﻟﺔ اﻟطﻔل ﻋﻧد اﻟوﻻدة:

 -2ﯾﺣﺗﺎج إﻟﻰ إﻧﻌﺎش

 -1طﺑﯾﻌﻲ

اﻟﻣﻘﺎﯾﯾس اﻟﺟﺳﻣﯾﺔ ﻟﻼم
-1طول اﻷم…..…………….…………………:ﺳم.
-2وزن اﻷم ﻓﻲ اﻟﺛﻠث اﻷول ﻣن اﻟﺣﻣل..……………:ﻛﺟم.
-3وزن اﻷم ﻓﻲ اﻟﺛﻠث اﻟﺛﺎﻧﻲ ﻣن اﻟﺣﻣل…..…………:ﻛﺟم.
-4وزن اﻷم ﻓﻲ اﻟﺛﻠث اﻷﺧﯾر ﻣن اﻟﺣﻣل…………….:ﻛﺟم.
-5وزن اﻷم ﺑﻌد اﻟوﻻدة………………………….:ﻛﺟم.
اﻟﻔﺣوﺻﺎت اﻟﻣﺧﺑرﯾﺔ
-1ﻓﺣص اﻟﮭﯾﻣوﺟﻠوﺑﯾن ﻟﻼم ﻗﺑل اﻟوﻻدة………… :ﺟم/دﯾﺳﯾﻠﯾﺗر.
-2ﻓﺣص اﻟﮭﯾﻣوﺟﻠوﺑﯾن ﻟﻼم أﺛﻧﺎء اﻟﺣﻣل ………… :ﺟم/دﯾﺳﯾﻠﯾﺗر.
-3ﻓﺣص اﻟﺣدﯾد ﻟﻼم اﻟﻣﺻﺎﺑﺔ ﺑﺎﻷﻧﯾﻣﯾﺎ……………………...:
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اﻟﻧﺷﺎط اﻟﺑدﻧﻲ ﻟﻼم اﺛﻧﺎء اﻟﺣﻣل
-1ﻛم ﺳﺎﻋﺔ ﺗﺟﻠﺳﯾن أﻣﺎم اﻟﺗﻠﻔﺎز أو اﻟﻛﻣﺑﯾوﺗر ﯾوﻣﯾﺎ؟………………………….ﺳﺎﻋﺔ ﯾوﻣﯾﺎ.
-2ﻛم ﺳﺎﻋﺔ ﺗﻧﺎﻣﯾن ﯾوﻣﯾﺎ ) ﻟﯾﻼ وﻧﮭﺎرا(؟………………………………………… ﺳﺎﻋﺔ ﯾوﻣﯾﺎ.
-3ھل ﺗﻧﺎﻣﯾن ﻣﺑﺎﺷرة ﺑﻌد ﺗﻧﺎول اﻟطﻌﺎم؟

-2أﺣﯾﺎﻧﺎ

-1ﻧﻌم

-3ﻻ

-4ھل ﻗﻣت ﺑﺄي ﻧﺷﺎط ﺑدﻧﻲ أﺛﻧﺎء اﻟﺣﻣل؟
 -1ﻣﺟﮭود ﺧﻔﯾف ﻛﺎﻟﻣﺷﻲ

 -2ﻣﺟﮭود ﻣﺗوﺳط ﻛﺎﻷﻋﻣﺎل اﻟﻣﻧزﻟﯾﺔ اﻟﻌﺎدﯾﺔ

 - 3ﻣﺟﮭود ﻛﺛﯾف أﻋﻣﺎل ﻣﻧزﻟﯾﺔ ﺷﺎﻗﺔ )ﺣﻣل أﺷﯾﺎء ﺛﻘﯾﻠﺔ ،وﻗوف ﻣدة طوﯾﻠﺔ(
ﺣﺎﻟﺔ اﻻم اﻟﺗﻐذوﯾﺔ:
-1ﻛم وﺟﺑﺔ ﻏذاﺋﯾﺔ ﻛﻧت ﺗﺗﻧﺎوﻟﯾن أﺛﻧﺎء اﻟﺣﻣل؟
-1اﻗل ﻣن ﺛﻼث وﺟﺑﺎت

 -2ﺛﻼث وﺟﺑﺎت

 -3أﻛﺛر ﻣن ﺛﻼث وﺟﺑﺎت

-2ﻣﺎ ھﻲ وﺟﺑﺗك اﻷﺳﺎﺳﯾﺔ ؟
 -1اﻹﻓطﺎر

 -3اﻟﻌﺷﺎء

 -2اﻟﻐداء

-3ھل ﺗﺗﻧﺎوﻟﯾن وﺟﺑﺔ اﻹﻓطﺎر ﯾوﻣﯾﺎ أﺛﻧﺎء اﻟﺣﻣل؟
-1ﻧﻌم

 -3ﻻ

 -2أﺣﯾﺎﻧﺎ

-4إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻻ ،ﻣﺎ اﻟﺳﺑب؟
……………………………………………………………………………..
-5إذا اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻣﺎ ھﻲ اﻷطﻌﻣﺔ اﻟﺗﻲ ﺗﺗﻧﺎوﻟﯾﻧﮭﺎ؟
……………………………….… ..……………………………………….
-6ھل ﺗﻔﺿﻠﯾن ﺗﻧﺎول اﻟوﺟﺑﺎت اﻟﺟﺎھزة ﻣن اﻟﻣطﺎﻋم؟
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 -1ﻧﻌم

 -2ﻻ

-7إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻛم ﻣرة ﺗﺗﻧﺎوﻟﯾﻧﮭﺎ أﺳﺑوﻋﯾﺎ؟
……………………………………………………………………………...
-8ھل اﺷﺗﮭﯾت أي ﻧوع ﻣن اﻷطﻌﻣﺔ أﺛﻧﺎء اﻟﺣﻣل ؟

 -2ﻻ

 -1ﻧﻌم

-9إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ﺣددي ﻧوع اﻟطﻌﺎم؟………………………………………….
-10ھل ﺗﺗﻧﺎوﻟﯾن وﺟﺑﺎت ﺧﻔﯾﻔﺔ ﺑﯾن اﻟوﺟﺑﺎت اﻷﺳﺎﺳﯾﺔ؟

 -2ﻻ

 -1ﻧﻌم

-11إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻣﺎ ﻧوع اﻟوﺟﺑﺔ اﻟﺧﻔﯾﻔﺔ اﻟﺗﻲ ﺗﺗﻧﺎوﻟﯾﻧﮭﺎ؟
 -1ﻓواﻛﮫ أو ﺧﺿﺎر

-2ﺣﻠوﯾﺎت

-12ھل ﻛﻧت ﺗﺗﻧﺎوﻟﯾن اﻟﺣﻠوﯾﺎت ﺑﻛﺛرة أﺛﻧﺎء اﻟﺣﻣل؟

 -3ﻣﺷروﺑﺎت

 -4ﺳﺎﻧدوﯾﺗﺷﺎت
 -2ﻻ

-1ﻧﻌم

-13إذا ﻛﺎﻧت اﻹﺟﺎﺑﺔ ﻧﻌم ،أي اﻟﺣﻠوﯾﺎت ﺗﻔﺿﻠﯾن ﺗﻧﺎوﻟﮫ؟
 -2ﺟﺎھزة )ﺷرﻗﯾﺔ أو ﻏرﺑﯾﺔ(

 -1ﻣﺻﻧﻌﺔ ﻓﻲ اﻟﺑﯾت )ﺷرﻗﯾﺔ أو ﻏرﺑﯾﺔ(
-14أي ﻣن اﻟﻣﺷروﺑﺎت اﻟﺗﺎﻟﯾﺔ ﺗﺗﻧﺎوﻟﯾﻧﮭﺎ ﺑﻛﺛرة؟ )أﻛﺛر ﻣن إﺟﺎﺑﺔ(
-1ﻣﺎء

 -2ﻗﮭوة

 -4ﺣﻠﯾب

-5ﻋﺻﯾر ﻓواﻛﮫ

 -3ﺷﺎي
-6ﻏﯾر ذﻟك..

-15ھل ﻋﺎﻧﯾت ﻣن أي ﻣﺷﻛﻠﺔ ﻣن اﻟﻣﺷﺎﻛل اﻟﺗﺎﻟﯾﺔ أﺛرت ﻋﻠﻰ طﺑﯾﻌﺔ ﻏذاﺋك؟
 -0ﻟم أﻋﺎﻧﻲ ﻣن أي ﻣﺷﻛﻠﺔ

 -1ﻗﺊ وﻏﺛﯾﺎن

 -2إﻣﺳﺎك

 -4إﺳﮭﺎل

 -5ﻓﻘدان ﺷﮭﯾﺔ

 -6ﻏﯾر ذﻟك……...

-16أي ﻧوع ﻣن اﻟطﻌﺎم ﻟم ﺗﺳﺗطﯾﻌﯾن ﺗﻧﺎوﻟﮫ أﺛﻧﺎء اﻟﺣﻣل؟
………………………………………….……………………………………….

158

-3ﺣﻣوﺿﺔ ﻓﻲ اﻟﻣﻌدة

-17ھل ﺗﺗﻧﺎوﻟﯾن اﻟﺷﺎي أو اﻟﻘﮭوة ﻣﻊ اﻟوﺟﺑﺔ؟
 -2ﻻ

 -1ﻧﻌم

-18ھل ﺗﺗﻧﺎوﻟﯾن اﻟﺣﻠﯾب أو اﺣد ﻣﺷﺗﻘﺎﺗﮫ ﻣﻊ اﻷﻏذﯾﺔ اﻟﻐﻧﯾﺔ ﺑﺎﻟﺣدﯾد ﻣﺛل )اﻟﻠﺣوم ،اﻟﺑﯾض(………،؟
 -2ﻻ

 -1ﻧﻌم
-19ھل ﺗﺗﻧﺎوﻟﯾن اﻟﻔواﻛﮫ و اﻟﺧﺿﺎر ﻣﺑﺎﺷرة ﺑﻌد ﺗﻧﺎول اﻟوﺟﺑﺔ ﻣﺑﺎﺷرة؟

 -2ﻻ

 -1ﻧﻌم
-20ھل ﺗﻧﺎوﻟت ﻣﻘوﯾﺎت وﻓﯾﺗﺎﻣﯾﻧﺎت أﺛﻧﺎء اﻟﺣﻣل؟

 -2ﻻ

 -1ﻧﻌم
-21إذا اﻹﺟﺎﺑﺔ ﻧﻌم ،ﻓﻣﺎ ﻧوﻋﮫ؟
ﻧوع اﻟﻣﻛﻣل اﻟﻐذاﺋﻲ
ﺣﻣض اﻟﻔوﻟﯾك
ﺣدﯾد ﻣﻊ ﻓوﻟﯾك
اوﻣﯾﺟﺎ٣ -
ﻓﯾﺗﺎﻣﯾﻧﺎت
ﻛﺎﻟﺳﯾوم

ﻟم أﺗﻧﺎوﻟﮫ أﺑدا

 ٣-١ﻣرات
أﺳﺑوﻋﯾﺎ

 ٥-٤ﻣرات
أﺳﺑوﻋﯾﺎ

ﻏﯾر ذﻟك…
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ﯾوﻣﯾﺎ

ﻣدة ﺗﻧﺎوﻟﮫ )اﻟﺷﮭر(
اﻟﻰ
ﻣن

 -22ﻓﻲ اﻟﺟدول اﻟﺗﺎﻟﻲ ،ﺣددي اﻷطﻌﻣﺔ اﻟﺗﻲ ﺗﻧﺎوﻟﺗﮭﺎ أﺛﻧﺎء اﻟﺣﻣل و ﻣﻌدل ﺗﻧﺎوﻟك ﻟﮭﺎ.
ﻋدد اﻟﻣرات
ﻣرة أو أﻛﺛر
ﯾوﻣﯾﺎ

 ٥-٣ﻣرات
أﺳﺑوﻋﯾﺎ

ﻣرة أﺳﺑوﻋﯾﺎ

اﻷطﻌﻣﺔ
ﺑﯾض
ﻟﺣوم ﺣﻣراء
ﻟﺣوم ﺑﯾﺿﺎء
ﻛﺑد ،ﻛﻼوي....
اﺳﻣﺎك
ﺑﻘوﻟﯾﺎت ) ﻓول،
ﻋدس(....،
ﻣﺷﺗﻘﺎت اﻻﻟﺑﺎن
)ﺟﺑﻧﺔ ،ﻟﺑﻧﺔ(...،
ﺣﺑوب وﻧﺷوﯾﺎت
)رز،ﺧﺑز(....،
ﻓواﻛﮫ
ﺧﺿراوات
ﺣﻠوﯾﺎت
زﯾوت
ﻏﯾر ذﻟك....

ﻣرة ﻛل أﺳﺑوﻋﯾن أو
أﻛﺛر

ﻻ أﺗﻧﺎوﻟﮫ ﻣطﻠﻘﺎ أﺛﻧﺎء
اﻟﺣﻣل

 -23ﻛم ﻛوﺑﺎ ﺗﺗﻧﺎوﻟﯾن ﯾوﻣﯾﺎ ﻣن اﻟﻣﺷروﺑﺎت اﻟﺗﺎﻟﯾﺔ
اﻟﻣﺷروﺑﺎت
ﻣﺎء
ﺣﻠﯾب
ﻟﺑن

ﻋدد اﻷﻛواب ﯾوﻣﯾﺎ

ﻋﺻﯾر ﻓﺎﻛﮭﺔ طﺑﯾﻌﻲ
ﻣﺷروﺑﺎت ﻏﺎزﯾﺔ
…ﺷﺎي ،ﻗﮭوة ،ﻛﺎﻛﺎو
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ﻟم أﺗﻧﺎوﻟﮫ ﻣطﻠﻘﺎ أﺛﻧﺎء اﻟﺣﻣل
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Annex 9
Recommended Daily Allowances for Pregnancy / Lactating Mothers
NUTRIENT

Pregnancy
14-18 Yrs

Pregnancy
19-50 Yrs

Lactation
14-18 Yrs

Lactation
19-50 Yrs

Recommended Daily Allowances for Vitamins
vitamin A - retinol

750 µg

770 µg

1200 µg

1300 µg

vitamin C - ascorbic acid

80 mg

85 mg

115 mg

120 mg

vitamin D #1

5* µg

5* µg

5* µg

5* µg

vitamin E

15 mg

15 mg

19 mg

19 mg

vitamin K

75* µg

90* µg

75* µg

90* µg

vitamin B1 - thiamin

1.4 mg

1.4 mg

1.4 mg

1.4 mg

vitamin B2 - riboflavin

1.4 mg

1.4 mg

1.6 mg

1.6 mg

vitamin B3 - niacin
vitamin B5 - pantothenic
acid
vitamin B6 - pyridoxine

18 mg

18 mg

17 mg

17 mg

6* mg

6* mg

7* mg

7* mg

1.9 mg

1.9 mg

2.0 mg

2.0 mg

vitamin B12

2.6 µg

2.6 µg

2.8 µg

2.8 µg

biotin

30* µg

30* µg

35* µg

35* µg

choline

450* mg

450* mg

550* mg

550* mg

folate - folic acid #3

600 µg

600 µg

500 µg

500 µg

Recommended Daily Allowances for Minerals
calcium

1300* mg

1000* mg

1300* mg

1000* mg

chromium

29* µg

30* µg

44* µg

45* µg

copper

1000 µg

1000 µg

1300 µg

1300 µg

fluoride

3* mg

3* mg

3* mg

3* mg

iodine

220 µg

220 µg

290 µg

290 µg

iron

27 mg

27 mg

10 mg

9 mg

magnesium #6

400 mg

350/360 mg

360 mg

310/320 mg

manganese

2.0* mg

2.0* mg

2.6* mg

2.6* mg

molybdenum

50 µg

50 µg

50 µg

50 µg

phosphorus

1250 mg

700 mg

1250 mg

700 mg

selenium

60 µg

60 µg

70 µg

70 µg

zinc

12 mg

11 mg

13 mg

12 mg

potassium

4.7* g

4.7* g

5.1* g

5.1* g

sodium

1.5* g

1.5* g

1.5* g

1.5* g

chloride

2.3* g

2.3* g

2.3* g

2.3* g

http://www.healthsuplementsnutritionalguide.com/recommended-daily-allowances.html
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