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Abstract
The aim of this study is to identify Maternal Risk Factors of LBW and
implementation of appropriate prevention programs in Gaza area.
A hospital based unmatched case control study was carried out at El-Shifa
hospital (Central hospital in Gaza mainly for the north, Gaza, and part of mid-
zone Governorates). The study population constituted of 125 cases and 125
controls.
Data was collected through a self-constructed structured questionnaire
administered to subjects’ mothers at hospital. Response rate was | 00%. Maternal
factors strongly associated with LBW as identifying by study were young maternal
age at marriage and during the current pregnancy, Lower paternal educational
level, unemployment of parents, extended family, exposure 1o social problems,
maternal stress, and consanguinity. Moreover, short maternal stature with
overweight and obesity, low weight gaining during pregnancy due to poor
nutrition and some maternal health problems were associated with LBW. Passive
smoking and drinking high amount of coffee and tea were also associated with
LBW. Furthermore not utilizing of antenatal care services was a contributing
factor of LBW. In addition, Primigravida, mothers with short birth intervals, and
who were complaining from vaginal bleeding were more probable to Labor LBW.
Intrauterine growth retardation and preterm birth were strongly contributes in
causing LBW.
The study contributes in highlighting the major maternal risk factors for
implementing strategies that could in prevention of LBW. These preventive
measures include; socio-economic, maternal health, nutritional, and educational

dimensions.
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Chapter one

Introduction




Introduction

The birth weight of an infant is the single most important determinant of its
chances of survival and healthy growth and development. Because birth weight is
conditioned by the health and nutritional status of the mother, the proportion of
infants born with low birth weights closely reflects the health status of the
communities into which they are born. One of the most robust findings in
epidemiologic research on the etiology of low birth weight has been the large
socioeconomic disparities in both intrauterine growth retardation and preterm
birth. Trend data about low birth weight from forty developing countries suggest
that LBW rates have not changed substantially over time in most countries.

Low Birth Weight (LBW) infant is an infant weighting less than 2500 gm at birth
regardless of the period of pregnancy (1). There are studies which showed that
most of the low birth weight (LBW) infants are the result of preterm labor; that is
alive infant delivered before 37 week from the first day of the last menstrual
period with a weight of less than 2500 gm. On the other hand, other studies
suggested that most of the LBW infants have intrauterine growth retardation or
small for gestational age (SGA); that is alive infant which is born weighting less
than 2500 gm and delivered at 37 week or after that from the first day of last
menstrual period (LMP). The data in United States in 1985 showed that, 6.7% of
live births where weighted less than 2.5 Kg, and approximately 30% of these
infants had SGA while in the developing countries approximately 70% of LBW
infants are SGA (2). In general the incidence of LBW is about 7%. Infants with
SGA have greater morbidity and -mortality than appropriately grown gestational

age matched infants.
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The two main causes of LBW infants are SGA and preterm labor. There are
several maternal factors, which lead to LBW infants. These factors include
maternal age, maternal somatic characteristics (height and weight), education,
socio-economic state of the family, maternal habits (addiction, smoking), parity,
birth interval and health status of the mother during pregnancy. Each factor may
affect the growth of the fetus or may shorten the duration of pregnancy or both.

A Hospital study in-1984 North Yemen found that 26% of newborns had birth
weight of less than 2.5Kg (3). WHO documents of 1989 revealed that many
studies were performed in South East Asia region found that the incidence of

LBW varies from 12% to about30% in various countries of the region (4).

1.1. Need for the study

Unfortunately, global burden of disease (GBD) estimates for LBW are not
currently available despite the enormous scale of LBW in developing countries
(IUGR predominant) and to much lesser extent in developed countries
(prematurity predominant). However, indirect estimates are possible. LBW
accounts for 17% of all births globally, of which 90% (approximately 22 million)
are born in developing countries (5). LBW is a universal developing country
problem, yet striking regional variation exists.

LBW infants have extreme rates of morbidity and mortality from infectious
disease, malnutrition, and growth failure including stunting beginning in the
neonatal period through childhood and are estimated to account for approximately
one third of all deaths occurring in the first year of life. Of the approximately 10.4
million infant deaths each year in developing countries, 33-40% (population

attributable risk) can be attributed to LBW, i.e. 3.5 to 4 million infant deaths each
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year. Compared to normal birth weight babies, those born with weight 2000-
2499g have 4 times higher risk of neonatal mortality and 2 times higher risk of
post- neonatal mortality. A birth weight less than 2000 g the risk is 18 and 5 times
higher respectively (5). A study on LBW revealed that preterm babies had
perinatal mortality rate 13 times higher than that of normal birth weight and full
term and 2 times higher than that of babies with SGA (6). The principle causes of
death among LBW infants are hyaline membrane disease (respiratory distress),
Intraventricular hemorrhage, septicemia, asphyxia, birth injuries and
malformation. These children are also more likely to have abnormal cognitive
development, neurological impairment, and poor school performance. More
recent evidence indicates that adults who are born LBW are at great risk of
morbidity and premature mortality from cardiovascular disease, hypertension, and
diabetes compared to their normal birth weight counterparts (7). As the studies
classify the seriousness of the problem of LBW infants the researcher conducted
the study to find out and determine the major maternal factors associated with low
birth weight in Gaza. The findings of the study will provide informations towards
prevention and control of LBW by improving the antenatal health care and

maternal-child health care.




1.2. Objectives

General objective

To determine the maternal risk factors associated with and contributing in LBW in

Gaza. The study aims at providing more reliable information for development of

appropriate prevention program.

Specific objectives
To examine the association between the maternal Socio-demographic

factors and LBW infants.

To determine the relationship between the maternal health status (somatic
characteristics and health problems) and LBW.

To examine the association between the maternal habits and behaviors and
LBW infants.

To clarify the relationship between the gyno-obstetric conditions and LBW

infants.

To determine the ratio of SGA to preterm labor among LBW.

1.3. Study Questions

What are the major maternal risk factors associated with low birth weight
in Gaza?

What are the effects of maternal socio- demographic conditions “maternal
age, parental education level and occupation, maternal residence, family type,
social and family problems and stress, and consanguinity” on LBW

occurrence?
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Are there association between maternal health status “maternal height,
weight and weight gaining during pregnancy, health problems such as;
anemia, hypertension, cardiac diseases, renal diseases, respiratory diseases,
and hepatic diseases” and low birth weight?

is there association between maternal habits and behaviors “smoking, tea
and coffee drinking and antenatal care visiting during pregnancy” and low
birth weight?

is there association related to gyno- obstetric conditions “ age at marriage
and first delivery, parity, birth interval, vaginal bleeding and pregnancy
induced hypertension™ and LBW?

What is the ratio of intrauterine growth retardation to preterm babies

among low birth weight?

1.4. Study Presuppositions

There are differences between cases and controls related to socio-
demographic variables, and maternal habits and behaviors.
There are differences between cases and controls related to maternal health

status, and gyno-obstetric conditions.




1.5. Background to the study
1.5.1. Geography

Palestine

Palestine has an important geographic and strategic location; it is situated on
eastern coast of the Mediterranean sea, in the Middle East. It is bordered by
Lebanon on the north, by Syria and Jordan on the East, the Gulf of Agaba on the
South and by Egypt and the Mediterranean Sea on the west.

The region has an extremely diverse terrain with coastal plains in the west, hills
and mountains in the central area, The Jordan River valley and a plateau in the
east and Negeb desert in the South. Elevations range from 395m below sea level
on shores of the sea; the lowest point on the surface of the earth, to 1020 m a top
mount El-Khaleel. The region has several fertile areas, which constitute its
principal natural resource. The water supply of the region, however, is not
abundant, with virtually all of the modest annual rainfall coming in the winter
months. The River Jordan, the region’s only major stream, flows south through
Lake Tiberias to the intensely saline Dead Sea (8). Palestine has a Mediterranean
climate. The summer is hot but comfortable in most parts of the country with

westerly winds from Mediterranean (Appendix 1).

Gaza Strip

The Gaza strip is a narrow zone of land, bordered on the south by Egypt, on the
west by Mediterranean Sea, and on the east and north by Israel. It is 46 kilometers
long and 5-12 kilometers wide with an area of 362 square kilometers. The coast

has no natural bays or inlets. The altitude is 0-40 meter above sea level. The Gaza



Strip has a subtropical climate with four distinct seasons. It is flat and sandy with
little fertile soil. The average rainfall varies from 150-350 mm per year.
The Gaza Strip is administratively divided into five Governorates: North, Gaza,
Mid-zone, Khan Younis and Rafah. It has four towns, fourteen villages and eight
refugees' camps (8). A few thousand Israelis live in isolated settlements

(Appendix 2).

1.5.2. Demography

Population Size and Structure

The mid year population size of Palestine, 2000 is estimated at 3150056 (in
Gaza and West Bank), out of which 1590945 (50.5%) are males and 1559111
(49.5%) are females. In Gaza Strip, the population size in the same year is
estimated at 1138126 about (36.1%) of total population in Palestine (8) where
Gaza city population constitute 12.9% from all Palestinian population, and North
Gaza and Mid-zone constitute 6.6% and 5.2% respectively. Out of which

573853 (50.4%) are males and 564273 (49.6%) are females (Appendix 3).

Age and Sex Distribution

Age distribution of the population has important implications on the health status
of the population, due to the different health needs, the differential patterns of
health care utilization and the different health status among the various age
groups. Population pyramid shows age and sex distribution of population.
(50.2%) are under 15 years in the Gaza Strip. The age group under 5 years still
constitutes the largest proportion with percentage (18.5%) of population. The

ages 60 years and above constitutes (4.7%). Up to age 40-44 years there is

8



gender predominance towards males, in age group 45-49 years there is no gender
predominance. Then after that, gender is more predominant towards females.
Females of childbearing age groups (15-49 years) constitute (22.9%) of

population (8).

Distribution by Refugee Status

According to the UNRWA report in 2000, the total number of refugees is
(1428891) in (Gaza and West Bank) where (837750) are residencies in Gaza
strip, at percentage of (58.6%). Most refugees still live in overcrowded camps
with standard dwelling and sanitation conditions, which have a negative impact
on health status. UNRWA is responsible for PHC service provision for refugees.

Any way the refugees can access t0 all health services provided by MOH (8).

Population Density
Population density in the Gaza is very high compared with the density in West
Bank and the neighboring countries. Density rate is about 3161 inhabitants per

one square kilometer (8).

Population Growth

The estimated population growth in Palestine has been declined from (5.2%) in

1995 to (3.1%) in 1997 and 1998. In 2000, it is (3%) for Palestine (8).

Crude Birth Rate (CBR)

CBR is the number of live birth per 1000 population per year. Despite
progressive decline over the years in CBR, it is still high in Palestine. CBR

decline from 46.5/1000 in 1995 to 34.5/ 1000 in 1998 and 33.2 in 2000.
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According to MOH figures, the total number of reported births in Palestine is
92719 in 2000. In Gaza Strip, the numbers of births are 38,277 in 2000, with
average CBR 33.6/1000. The different Governorates of the Gaza Strip show less
variation in the birth rate. The rate in Gaza Strip ranges from (37.2/ 1000) in Gaza
City to (30.4/1000) in the Mid- Zone. Male/ Female ratio at birth in Palestine is

1.04 in 2000 (8).

Live Birth by District

MOH figures show that the percentage of live birth in Gaza City (15%) of the
total live birth in Palestine (Gaza and West Bank), while in North Gaza is 7 % and

5% in Mid-zone (8).

1.5.3. Socioeconomic status and political overview

The Gaza Strip has been undergoing the new experience of autonomy since peace
agreement between the Palestinians and the Israeli Government on September
13™ 1993. Israel still holds overall sovereignty over the Gaza Strip. It has the
control over borders, means of communication and security, commercial market,
goods and traveler’s movement in and out Gaza. It also controls the internal and
external export and import, water and the sources of energy. In words it has the
full influence over the Gaza economy. The Gaza Strip is considered a poor area.
There are no natural economic resources and employment is the main source of
household income. Unemployment represents a serious threat that reflects
negatively in every aspect of life. Women are concentrated in a very limited
number of economic activities compared to their male counterparts. Employment

in Israel was very important source of income to Palestinians living in Gaza strip.
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The majority of Palestinian labor forces were depending for a livelihood on the
daily earning of a low wage in Israel. The number of labors in Israel was about
120,000 workers from West Bank and Gaza.

Those workers were prevented from leaving Gaza Strip and West Bank to their
jobs in Israel and all work permits were cancelled. Furthermore, 190,000 to
200,000 workers became unemployed inside Palestine due to closure and siege
since Al- Agsa Intifada have been ignited on September, 29" 2000, when Israel’s
likud party leader, Ariel Sharon, visited Al-Haram Al- Sharif, Al-Quds site sacred
to Muslims (8). The Palestinian industry, agriculture, and construction had been
affected. There are shortages in some essential commodities and goods due to
escalating measures by Israeli occupational military forces (IOMF) as tight
closures and movement restrictions. Furthermore, isolated the Palestinian
territories into small blocks where moving between these areas became very
difficult. IOMF sanctions induced severe economic damage and caused shortfall
in national income. Therefore over one million Palestinians live in poverty-
doubled from before (earning less than $ 2 /day) (8). According to Palestinian
Monetary Authority (PMA) the gross National Product (GNP) in Palestine has
been subjected to high fluctuations during the last five years. The GNP per capita,
decreased from 1,938.6 US$ in 1998, to about 1,771.5 in 2000. Gross Domestic
product (GDP) in 2000 was 4.450.8 while it was 4,218.3 in 1998. The PMA
reported the unemployment rate at (14.1%) in 2000, it is unstable and with
constant fluctuation due to political situation, and the occupation’s practices

including closure of Palestinian regions and cities and other constraints activities.
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1.5.4. Environmental situations

Since the Israeli occupation in 1967, all matters concerning the Palestinian
population, including their natural resources and the environment, are governed
by Israeli Military orders. Although, The Israeli occupation is eliminated partially,
and the Palestinian National Authority has been established, there are many
environmental problems in Gaza Strip, which resulted from the prolonged Israeli
occupation.

Scarcity and deterioration quality and quantity of the Palestinian water resources
may be the most crucial environmental problem and environmental challenges
facing the Palestinian people and the Palestinian National Authority at the drawn
of the 21% century. The main source of water in Gaza Strip is the groundwater
from the coastal aquifer. In addition the utilization of the Israeli settlers to
Palestinian wells around the border Gaza Strip and the over- pumping of the wells
within the settlements which accelerated the increase of salinity and depletion of
the ground water as a result of sea water intrusion into the coastal aquifer system.
The percentage of households connecting by water networks are 93.3% in Gaza
Strip (8).

It is reported that 53.5% of the population in the Gaza Strip are connected to
sewer networks while cesspits and septic tanks receive the rest (8).

Unfortunately, solid wastes are thrown every where because there are no enough
dumping sites, and sanitary landfills. These of course result from the policies of
Israeli occupation, which prevented from creating an infrastructure for adequate
solid waste. The local municipalities utilize the old method of landfills to dispose

refuses in open areas, thus negatively affecting environment.
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The other environmental problem in Gaza is air pollution. Transportation
contributes about (50%) to the air pollution in Gaza Strip, in addition to high
density of traffic and the high number of old cars. Furthermore, industry is one of

the main sources of air pollution.

1.6. Health service

After the establishment of the Palestinian National Authority in June 1994, the
PNA has had responsibility for developing the infrastructure of the health
services. THE PNA inherited a health sector that was neglected and fragmented
with poor and inadequate facilities and limited qualified health manpower.
However, currently in the Gaza strip the four major providers of health care
services are:

B The Palestinian Ministry of Health (MOH).

. The United National Relief Working Agency (UNRWA) health services.

- The NON Governmental Organizations (NGO).

- The private sector.
There are 17 hospitals in Gaza strip operated by all health providers with ratio
66,949 person per hospital. The ratio of bed is 1.4 bed per 10000 population.
Quantitative distribution of hospitals is not sufficient to provide complete
picture on actual situation of secondary health services (8).
Additionally, in the Gaza Strip, there are 100 primary health centers (PHC). The
MOH operates 43 centers in Gaza Strip. In Gaza Strip the number increased from
29 in 1994 to 43 in 2000, 18 of them are at level (II), 16 at level (III) and 9 at
level (IV). In general , there are 8 centers work 3 shifts (24hours, Emergency

services), 6 centers work 2 shifts and the rest of centers work only one shift.
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These PHC centers provide special health care services in different aspects.
Approximately 28 centers provide antenatal care; three of them have a delivery
unit currently operated in Bet-Lahia, Gaza City and Der- Elbalah. These centers
are to some extent quality distributed over the areas to ensure service
accessibility. The PCBs reported about 95.6% of pregnant women receive
antenatal care from skilled personnel, and about 95.2% of women completed three
visits and over during their recently pregnancy in 2000. Although the services of
high risk pregnancy was provided for mothers by different MCH clinics, it started
to be organized in May, 1998 through six high- risk clinics in PHC in Gaza Strip
and West Bank (8). There are 14 family planning clinics. UNRWA has 17 PHC
centers. These centers located in the refugee camps, and they provide mother and
child health and other specialized health services. Health financing for
governmental health care sector is derived general taxes (about 60%), health
insurance premiums (25- 30%) and co-payments/fees (10- 30%). The PNA spends
8 6% of the GDP on financing the cost of the health sector. Donors largely finance
development expenditures (8).

The percent of health insured people was over 50% in 1998, but decreased to

34% in 2000 due to impact of current crisis on Palestinian community.

Women Health Services

The MOH of PNA works toward the improvement of the health and quality of the
life of women during all stages of their lives. MOH takes the responsibilities to
improve and develop the quality and quantity of women’s health services in
Palestine. In July, 1995, the MOH has established the women’s health and

development directorate (WHDD). The directorate- drafted policies concerning
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women’s health and gathered data related to women’s health status and used this

information in designing their programs and policies.

Secondary Health Services

In Palestine, all health providers operate 65 hospitals with ratio 48,462 person per
hospital. Out of which (17 in GS, with ratio 66,949 person per hospital and 48
hospital in WB with ratio 41,915 person per hospital). The ratio of bed is 1.4 beds
per 1000 population. The total number of beds is 4236 thus yielding a ratio 744
persons per bed (without psychiatric beds). This ratio is increased progressively
since the Palestinian MOH had taken over the responsibility of health from a ratio
more than one thousand person per bed to a ratio of 744 person per bed in 2000.
About 57.6% of total beds are belonging to MOH (57.7% in GS, and 42.3% in
WB), this indicates that MOH plays the main role in providing secondary health
care (8).

Quantitative distribution of hospitals is not sufficient to provide complete picture
on actual situation of secondary health services. According to MOH report, about
94.3% of births take place in health institutions and 5.7% at home in Palestine, the
vast majority of deliveries took place in hospitals with percentage about 77.5%.
The governmental hospitals take the biggest share of total deliveries with
percentage 42.3% (50.6% in GS), which may be attributed to better facilities and
cheapest for the large group of community and available of having health
insurance. It is followed by NGOs hospitals with percentage 34% (9% in GS).

The delivery in UNRWA clinics took place with percentage 5.3% (12.4% in GS).
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[ iterature Review




Literature Review

2.1. Overview

Fetal growth occurs by increase;; in cell number and size. During first third of
gestation, growth occurs primarily by increased cell number or hyperplasia.
Hypertrophy occurs during the second third of gestation, cell size increases while
the rate of cell division stabilizes. In the final third of gestation, the rate of cell
division declines, while cell size continues to increase (1).

During early embryonic development, the pattern of growth is largely dictated by
the fetal genome, but as the body size increases, the fetus becomes constrained by
maternal and environmental influences such as uterine blood flow, maternal size
and maternal nutrition (1).

Average birth weight after a normal pregnancy is 3400g (9). Variations in fetal
growth are termed normal birth weight (>2500g), low birth weight (<2500g), very
low birth weight (<1500g) or extremely low birth weight (<1000g). The
definition of low birth weight and extremely low birth weight were defined as
weighing 2,500g or less and weighing 1,500g or less respectively prior to 1979. In
1979, the definition of LBW was changed and is defined as weighing less than
2,500g and extremely LBW as weighing less than 1,500g (10). But in USA the
variation in definition of LBW according to the source of definition still present
till now. The definition of low birth weight fails to distinguish between LBW
neonates who are premature and those who are merely small for their gestational
age (11). Categorizing by weight alone says little about fetal growth rate, most
infants with less than normal birth weights are the result of a shorter than normal

gestation. Classifying newborns as preterm or term on the basis of weight is also
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erroneous because infants with intrauterine growth restriction are smaller than
normal at any gestational age (1).

Intrauterine growth restriction JUGR) is defined as a pregnancy in which the
fetal size is less than the 10™ percentile of expected estimated size for gestational
age. Small for gestational age (SGA) refers to infants whose birth weights are
below the 10™ percentile for their gestational age. The two terms are often used
interchangeably but SGA represents a mathematical or statistical description of a
small infant, whereas TUGR is reserved for those fetuses or infants with clinical
evidence of abnormal growth (12). A more precise definition of IUGR is one in
which the growth of the fetus is less than its genetic growth potential. The infant
would be diagnosed as being growth restricted based on its own standard. An
accurate determination of gestational age is crucial for the diagnosis of IUGR.
Another criteria essential for the diagnosis of IUGR is the availability of a
relevant standard for fetal growth throughout gestation appropriate for the
population. It is important to differentiate between IUGR and low birth weight
infants: all [IUGR infants are low birth weight but not all-low birth weight infants
are [UGR (12).

The causes of IUGR can be divided into three general categories: fetal, placental
or maternal. Fetal factors include genetic conditions and congenital anomalies.
Placental factors include abnormally implanted or formed placentas. And finally
maternal factors which include, infection, nutrition, uterine perfusion of the
placenta, drug use, other medical conditions, and certain demographic variables.
Any or all of these may play a role in [UGR. Basically any mismatch between
fetal nutritional and oxygenation demands and placental perfusion can result in

impaired fetal growth (13).
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Asymmetric [UGR refers to an infant whose weight is below normal standards for
gestational age but is of normal length and some body organs are more spared
than others. It is due mainly too-placental insufficiency (12).

Symmetric IUGR refers to an infant who is proportionately small, with both
weight and length below the normal standards for gestational age and whose
organs are proportionately reduced in sizes. It is due to chromosomal
abnormalities of the fetus and placenta or severe chronic maternal malnutrition
(12).

Ponderal index (PI), used to differentiate between asymmetric and symmetric
JUGR, assesses the relative fatness or thinness of an infant independent of race,
sex, birth rank and gestational age (12). It can be calculated using the following
formula: -

PI = birth weight in grams / (crown — heel length in cm)’ x 100

Normal values are 2.32-2.85 (2.32 = thin AGA, 2.85 = obese AGA). Ponderal
index is normal in symmetric [IUGR infants and low in asymmetric IUGR infants.
Ponderal index also measures the severity of asymmetric IUGR infants (the closer
the PI to 2.32 the less sparing of the head exists) (14). Infants with a ponderal
index of less than the tenth percentile for gestational age or a crown-rump length
less than the third percentile are defined as growth restricted (15). The
disadvantage to the Pl is the potential error introduced by cubing the length.

In order to estimate the time of delivery or gestational age, seven days is added to
the date of the first day of the last normal spontaneous menses and subtracting
three months. Measurement of fetal size by ultrasound before the 26" week
provides reliable gestational age within days (16). Without an accurate gestational

age, the appropriateness of fetal growth cannot be established.
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There are numerous methods on establishing gestational age. Ballard scores can
be used to assess gestational age after the birth of the infant. There are gestational
age calculators in which the bi-parietal diameter (BPD), head circumference (HC),
abdominal circumference (AC) or femur length (FL) are measured in millimeters,
plugged into an equation with the answer being the estimated gestational age.
Alfa- Fetoprotein (AFP) measurement in maternal serum at 15 to 20 weeks of
gestation may be used as a screening test to detect fetal abnormalities. In order to
evaluate AFP levels one must take into account maternal weight and gestational
age (12).

Babies born before 37 completed weeks of gestation are premature. Not all-
premature babies are LBW. For example, average birth weight at 36 weeks

gestation is 2800g (outside the LBW criterion of less than 2500g) (9).

Worldwide, about 16% of live births, or some 20 million infants per a year, are
LBW (17). Over 90 % of these infants are born in developing countries. Asia is
the region with the highest incidence (19.7%), almost three times that of Europe
(6.5%), or the USA (7%) (18).

Low birth weight (LBW) is a major public health problem in the United States,
contributing substantially to both infant mortality and to childhood physical
impairment. Although infant mortality in the United States has declined steadily
over the past several decades and is at a record low of 7.2 per 1,000 live births
(19), the United States still ranks 20" in infant mortality compared with other
industrialized nations, largely due to its high LBW rate. Over the past decade, the
rate of low birth weight births (LBW) (less than 2500 grams) has slowly increased

to 7.6%, the highest rate reported since 1976 (20). Forty percent of the deaths in
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the population of LBW occur in infants less than 1500 grams (VLBW), with the
highest death rate taking place in extremely low birth weight infants (ELBW) who
weigh less than 1000 grams (20).

The Health of Canada’s children (A CICH profile) reveals that the rate of low
Birth Weight decreased slightly between 1970 and 1990. LBW rate had decreased
significantly from close to 8 % in the late 1960’s to 6.6% in 1975. The decrease
continued at a slower rate to 5.5 in 1985. Since the early 1990’s there has been an
increased in the rate of LBW (21). Between 1990 and 1995, there was a slight
increase in the rate from 5.4 to 5.7 %. Overall, the rate of low birth weight has
been quite stable over time. In 1995 the low birth weight rate was slightly higher
for females than for males (6.1%, and 5.3% respectively) (22). Among the
countries that use similar definitions to those in Canada, three had lower rates of
low birth weight in 1995; Finland (4.1%). Sweden (4.4%), and Switzerland
(5.5%) (23).

Variations between and within geographic regions remain considerable and have
not greatly changed. The incidence of LBW, by region, ranges from 31.1% in
Middle South Asia and 19.7% for Asia as a whole to 14% in Africa, 10.1% in
Latin America, 6.8 in North America and 6.5% in Europe (24).

The incidence of LBW in Lebanon showed an upward from 1986 to 1990. LBW
was 4.9% in 1986 and increased to 9.5% in 1990 (25). Similarly, in the
longitudinal study, performed over a period of five years (1987- 1991), there
emerged an upward trend over that period; LBW incidence increased from 6% in
1987, to a maximum of 14.4% in 1990, at the time of fierce fighting, and then
declined to 7.6%, with return of relative calm and security in 1991. According to

estimate of WHO made in 2001, it is clear the incidence of LBW in Jordan and
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Egypt is similar (10%). But in Syria Arab Republic the rate of LBW is less than
that in Egypt and Jordan (7%) (26).

According to health survey 2000, which was implemented, the percentage of
LBW in Palestine is 8.6% (8.5% in Gaza, and 8.6% in W.B.) in the year 2000.
The LBW incidence among female births is higher than that among males (9.3%
among females, 7.9% among males). In addition to that the distribution of LBW
infants is higher among infants of illiteracy mothers (11.1%) where it is (8.1%)
among infants of educated mothers of secondary and more level (27).

Infant mortality rates rise steeply for infant with LBW in Palestine. In a study in
Gaza strip 1997, underreporting in LBW registration among infants is obvious
where it was about 3% at HMI records and 5.5% at health centre infant’s records.
Infant mortality due to prematurity and LBW constituted about 20 — 30 % of total
infant mortality in years 1991- 2000 (8).

As a result of study about Epidemiology of neonatal deaths done in governmental
hospitals in Gaza by Student of school of Public Health of AL-Quds University in

2000, LBW and prematurity was 54.6% of neonatal deaths (28).

2.2. LBW OQOutcomes and Health Problems

LBW children can be born at term or before term and have varying degrees of
social and medical risk. Because LBW children are not a homogeneous group,
they have a broad spectrum of growth, health, and developmental outcomes.
While the vast majority of LBW children have normal outcomes, as a group they
generally have higher rates of subnormal growth, illness, and neurodevelopment
problems. These problems increase as the child’s birth weight decreases (29).

About 19% or almost 24 million of all infants are born with birth weight less than
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2500g. LBW is probably the single most important factor in neonatal mortality.
Major contributors to the death of LBW infants are prematurity, infections, birth
asphyxia, hypothermia, and inadequate feeding (30). IN the United States, 10% of
newborns are termed as being LBW and these infants account for 5 million
neonatal intensive care unit days per year. At and annual cost of more than 5
million dollars (31). A decade ago, the costs associated with LBW were estimated
at more than 5.4 $ billion, with 75% of these costs due to infant care.
Approximately 10% of annual health care expenditure for children result from
LBW related problem (20). LBW also has been related to 60 % of infant death
(31). It is clear that LBW outcomes can be divided into two groups, one of them is

a short- term outcome and the second is long- term developmental outcomes.

2.2.1. Short-Term Outcomes

Of the approximately 10.4 million infant deaths each year in developing
countries, 33-40 % can be attributed to LBW. Compared to normal birth weight
babies, those born with 2000-2499¢g have 4 times higher risk of neonatal mortality
and 2 times higher of post-neonatal mortality. A birth weight less than 2000g the
risk is 18 and 5 times higher respectively (5). A study on LBW revealed that
preterm babies had perinatal mortality rates 13 times higher than that of normal
birth weight and full term and 2 times higher than that of babies with SGA (6).

The principle cause of death among LBW infants are hyaline membrane diseases,
Intraventricular hemorrhage, septicemia, asphyxia, birth injuries, and

malformation.
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Hyaline Membrane Diseases and Asphyxia

Because of inadequate lung surfactant underdeveloped alveolar and vascular
structure, ELBW infants usually require immediate intubation with supplemental
oxygenation to maintain adequate gas exchange. These infants also develop
hypoxia, hypercarbia and acidosis relatively quickly, so grunting, sternal
retraction and nasal flaring are excellent indictors for intubation. Supplemental
oxygen should be delivered to keep oxygen saturation between 89-94%.
Exogenous surfactant may be given before or during transport to increase lung

compliance (9,32).

Intraventricular Hemorrhages

The highly vascular and delicate subependymal germinal matrix lining the
cerebral ventricles does not disappear until term (40 weeks) and is particularly
vulnerable in ELBW infants. Damage to this vascular tissue may lead to
Intraventricular hemorrhage (IVH) and is most likely to occur within the first
three to ten days of life. The severity of IVH and its sequelae are variable, so
prevention through blood pressure stabilization and external stressor management

is critical (32).

Hypothermia

ELBW infants have difficulty regulating their temperature for several reasons.
Thermal insulation is poor as body fat does not appear (30) until 26-29 weeks. A
significant imbalance between heat production (relatively small mass or body

weight) and heat loss (large body surface area) compounds the fact that up to 42
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% of an ELBW infant’s caloric intake is expended merely maintaining its
temperature (32). A lack of epithelial keratin causes evaporative losses alone to be
greater than heat production capabilities. Hypothalamic regulation is poor and
unreliable. Therefore, these infants are vulnerable to environmental temperature

stress.

Hypoglycemia

An immature glucose regulatory system combined with an increase in brain-to-
body mass ratios in ELBW infants requires an increased glucose supply. ELBW
infants are prone to hypoglycemia due to decreased glucose production and
minimal glycogen stores, as well as to hyperglycemia relating to glucose
intolerance, decreased insulin production, or an increased resistant to insulin
itself. Blood glucose level should be monitored at least one to two hours with an

acceptable range of 60-180mg/dl (32).

Skin Infections

Fragile neonatal skin burns, tears and bruises very easily due to lack of significant
keratin and the presence of very few epithelial layers. Skin is moist and permeable
and when damaged becomes a portal for infection and the establishment of yeast
beds. Gentle, thoughtful handling is necessary with minimal and strategic use of

adhesive and antiseptics, as well as the central infusion of inotrpes when

necessary (32).
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2.2.2. Long- Term Developmental Outcomes

LBW children experience combinations of various neuro-sensory, developmental,
and health problems, which compound the clinical and educational outcomes. In
the following, we will describe some of more common outcomes for children born

at LBW.

Neuro-sensory Qutcomes

Cerebral palsy is a major neurological abnormality in LBW. The rates of cerebral
palsy increase with decreasing birth weight. The over rates of the different
conditions including cerebral palsy are remarkably consistent and range from
approximately 20% for children with birth weights of less than 1,000g (33) to
14% to 17% for children with birth weight of 1,000g to 1,500g (34) and 6% to 8%
" for children with birth weights of 1,500 to 2,499g (34). By comparison, rates
below 5% are reported for children of normal birth weight (35,36). Blindness
occurs mainly among children with birth weights below 1,000 g at rates of 5% to
6%. Deafness, which is found 294-3% of LBW children, does not seem to

specifically affect the smallest babies (35, 36).

Cognitive and Neuropsychological Outcomes

LBW children score significantly lower on intelligence tests than do children of
normal birth weight, even when socio-demographic risk factors are taken into
account. The mean intelligence quotient (IQ) scores fall within the average range;

however, the rates of deficient (1Q<7 0) and subnormal (IQ70-84) intelligence are
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significantly higher than among control groups of children with normal birth
weight. These differences increase with decreasing birth weight (33, 35).

Evaluation of Neuropsychological Outcomes of LBW have also include
assessments of specific functions, such as language abilities, memory, attention,
fine and gross motor condition, perceptual- motor skills, and non- verbal
reasoning and problem solving. The majority of recent studies published in the
United States involving very LBW children show that members of this group
perform more poorly than members of full- term control groups in all area (36,
37). Studies of neuropsychological outcomes also suggest that some cognitive
skills may be more compromised than others in LBW children. Comparisons of
neurologically intact VLBW children of average intelligence with full- term
children in control groups point to selective impairments in areas such as mental
arithmetic, visual- motor and fine motor skills, spatial abilities, expressive

language, and memory (33,36,38).

Behavioral and Social Competence

The majority of recent studies of behavior and social competence in LBW
children pertain to VLBW and ELBW outcome found greater rates of behavioral
problems with decreasing birth weight (39, 40). Behavioral Problems have mainly
been described in children with cognitive deficits and neuro-motor dysfunction,
suggesting brain injury as a cause of these problems. The types of behavioral
problems reported in LBW children include conduct disorder, hyperactivity, and

attention weakness (41, 42, 43).
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School Performance and Academic Achievement

Data about learning problems .among LBW children have been analyzed by
McCormick (42) from the National Health Interview survey of 1981 and the
results was that there is an increased rate of parent- reported learning problems
with decreasing birth weight. Additional studies have yielded similar result (36).
Levels of achievement in reading, spelling, and math are also lower for VLBW
children than for full- term children. Observations of a relatively high rate of
learning problems in children of normal intelligence have led some researchers to

speculate that LBW children may have specific learning disabilities.

Health Outcomes

As a group LBW children experience more health problems than normal birth
weight children. These problems include specific medical and surgical conditions,
re-hospitalization, and health —related limitations of activities of daily living (33).
Adverse health outcomes increase with decreasing birth weight. The most
common medical conditions found in LBW children are asthma, upper and lower
respiratory infections, and ear infections. Pulmonary function tests reveal
abnormalities which considered to be secondary to either structural differences
related to complications of prematurity or to familial asthma (44). More recent
evidence indicates that adults who are born LBW are at great risk of morbidity
and premature mortality from cardiovascular disease, hypertension, and diabetes
compared to their normal birth weight counterparts (7). LBW children are re-
hospitalized for the above medical conditions as well as for surgeries, mainly of

the eyes, ears, nose , and throat (ear tubes, adenoids, tonsils, tracheal
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complications); orthopedic surgery is also performed for cerebral palsy (45).
Although respiratory infections decrease after two years of age, health problems
persist and contribute to excessive bed days, restricted activity, school absence,

and poor school performance (46).

Growth

Growth attainment of LBW children is less than that of their normal birth weight
peers (34). Birth weight related differences in mean weight, height, and head
circumference increase with decreasing birth weight. Poor growth attainment is
~ seen in both preterm and term children who are born small for age following
intrauterine growth failure, and also .in preterm children who have normal
intrauterine growth but fail to grow after birth because of severe neonatal

complications of prematurity such as chronic lung diseases (47).

2.3. Diagnosis of LBW

2.3.1. Predicting during Pregnancy

A LBW may be suspected before delivery if the size of the mother’s uterus is
small, or if a small fetus is shown by ultrasound. Pregnancy researchers found that
many case of extremely premature delivery and poor fetal growth are likely to be
determined as early as the first 12 weeks of pregnancy (48). When the suspicious
of TUGR and LBW is strong, a complete assessment of maternal risk factors
should be undertaken. This includes past medical and obstetric history, medication
use, recent infections, occupational or toxic exposures, and a history of tobacco,
alcohol or illicit drug use, Prenatal examination may show that the fetus is small

for the gestational age (the size of the uterus is low compared to the expected size
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for the weeks of pregnancy). The main prerequisite for determining IUGR is
precise dating. The most accurate dating method uses ultrasound examination at
eight to 13 weeks. Later ultrasound examinations are helpful, but the margin of
error is increased. The date of last menstrual period, early uterine sizing and
detection of fetal heart tones are helpful ways to accurately date the pregnancy.

Ultra-sonography is normally the first study done to assess IUGR. This test loses
its accuracy as the pregnancy progress, but the sensitivity and positive predictive
value can be improved if several variables are combined (49). These variables
include estimated fetal weight, head circumference, and abdominal circumference.
Estimated fetal weight is the most common screen. It is based on the
measurements of head circumference, abdominal circumference, and femur
length. These measurements are plotted on a preexisting standardized chart. In
about 95 % of cases, ultrasound examination allows an estimation of fetal weight
with 15-18 % variance (49). An estimated fetal weight of less than sixth
percentile strongly correlates with growth retardation and an estimated fetal
weight of greater than 20™ percentile virtually rules out IUGR. An estimated fetal
weight at the 15% percentile or less, or decreasing estimated fetal weight as
determined by serial ultrasound examination, is suggestive of TUGR. In all
growth-retarded fetuses, the abdominal circumference is the first biometric
measure to change. This translates to an increased ratio of head circumference to
abdominal circumference. The ratio of head circumference to abdominal
circumference is normally one at 32 t0 34 weeks and falls below one after 34
weeks. A ratio of greater than one detects about 85 % of growth- retarded fetus
(50). Using of electronic calipers were used with each ultrasound image to

measure crown-rump length (the entire head and body, minus the legs), can help
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in predicting the LBW and preterm birth in first trimester and can help for earlier
intervention such as better nutrition and health care for pregnant women (48).

The first radiographic sign of TUGR may be decreased amniotic fluid volume.
About 85% of IUGR infants have oligohydramnios (51). This condition occurs
because blood flow from peripheral organs (kidneys) is diverted to the brain.
Renal perfusion and urinary outflow rates are commonly reduced in fetuses with
TUGR. Amniotic fluids index less than Scm increase the risk of IUGR. Maternal
arterial blood flow increases from 50ml per minute early in pregnancy to about
700 ml per minute at term. The increase is secondary to a gradual decrease in
vessel resistant to blood flow through pregnancy. Doppler velocimetry uses
ultrasound to measure peak- systolic and end- diastolic flow through the umbilical
artery. As the pregnancy progresses, diastolic flow increases, and the systolic/
diastolic ratio should gradually decrease. Three measurements are averaged as
systolic/ diastolic ratio. Alteration in placental blood flow occurs in a large
number of TUGR pregnancies. Researchers have correlated an increased systolic/
diastolic ratio with [IUGR (52). Also grading of placenta by ultrasound helps in
diagnosis of [UGR and predicting LBW (53).

Ultra-sonography at three to four week intervals is recommended to assess fetal
growth, Appropriate attention must be given to estimate fetal weight, bi-parietal
diameter, head circumference, abdominal circumference, and amniotic fluid
volume. Third trimester fetal weight gain should be 100 to 200g per week.

Before development of ultra-sonography, delayed fetal growth indicated by low
maternal weight gain, Leopold maneuvers and fundal height measurement. A
significant lag in fundal height is a 4cm or greater difference than expected for

gestational age.
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2.3.2. Diagnosis at birth

Weight at birth reflects the intrauterine experience. It is a good indicator not only
of mother’s health and nutritional status but also the newborn’s chances for
survival, growth, long term health, and psychological development. In developing
countries, many infants are not weighted at birth. As a result, much of the
available data on LBW may not be representative of the population at large, they
may be biased toward hospital deliveries and there fore be under- estimates of true
levels. In middle- East and North Africa 82% of births are not weighted. In other
regions, the percentage not weighted ranges from 20- 82 % (54). Almost two-
thirds of births in developing countries occur at home and only half are attended
by a trained birth attendant (30). Strategies to reduce complications of newbom
should therefore also target traditional birth attendants, families, and communities
as well as health workers within the formal health care system.

According to studies conducted in Saudia Arabia, Egypt, and Calves, the chest
circumference was the best predictor of birth weight, with the highest prediction,
correlation, sensitivity, and specificity (55, 56, 57). The use of chest
circumference as a surrogate measure of birth weight for several reasons. It is a
good predictor of birth weight because the measurements are not affected by sex,
and the chest is relatively hard in contrast to middle upper arm. In addition that
the tool of measurement is an elastic tape can be made cheaply in quantity and
will be easily to carry to use. This tape is marked with chest measurements in
centimeters and illiterate midwives can easily recognize the corresponding
predictor birth weight in kilograms, divided into colored zones. Red zone below

29 e¢m, Yellow zone between 29-30 cm, and Green zone above 30 cm. The
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midwives advised to refer any newborn whose chest circumference falls within
the red zone for professional medical attention if possible, and those in yellow

zone should receive special care and close follow up (55).

2.4. Maternal Risk Factors of LBW

2.4.1. Socio-demographic Factors

Under this title, we will discuss four factors which affect the maternal status
during pregnancy either directly or indirectly and the subsequently on the health
of fetus. These five factors are maternal age, maternal education, maternal

occupation, social stress, and consanguinity marriage.

Maternal Age

Age of mother appears t0 be an important factor in the likelihood of LBW. The
best period for child bearing is that which lies between the ages > 18 and <35
years, as very young mothers don't have the physiological maturity to oppose the
additional stresses of pregnancy. Pregnancy in adolescence is associated with an
excess risk poor outcome, including LBW and prematurity. Whether this
association simply reflects the deleterious sociodemographic environment of most
pregnant teenagers or whether biologic immaturity is also causally implicated is
not known (58). while exhaustion of these physiological mechanisms occur in old
mothers.

Mothers whose that range between 25 and 34 years had significantly lower risks
of SGA compared with mothers less than 20 years (6). The researchers of study
was done in California in 1993 based on California birth Certificates that maternal

age influenced the risk of having LBW infant, but only Latin women who were at
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least 25 years of age had an increased risk (59). The percentage of very LBW
infants born to mothers age 15 to 19 is lower than the proportion of such births to
their younger counterparts but- remains slightly higher than the proportion
observed for women age 20 and older (60). Teen mothers to be are more at risk of
pregnancy complications than older pregnant women. Premature or prolonged
labor, anemia, and high blood pressure are the more common risks that young
mother to be face. These risks are even greater for teens under 15 years old (61).

In 1995 in Canada, the rate of LBW was higher among women at either end of the
age spectrum that is less than 25 and over age 35 (21). In Boulder City, teens are
more likely to have LBW birth. In 1998, 8.5% of births to women less than 20
years old were LBW compared to 7.1% of births to women 20 and older. In
Colorado in 1998, 10.4% of women younger than 20 had LBW births and in US
in 1997, 9.5% of women 15-19 had LBW births (62). According to study
conducted among white married mothers to determine whether a young age
confers an intrinsic risk of adverse outcomes of pregnancy, the results was that the
younger teenage mother (15-17 years old) had a significantly higher risk than
mothers who were 20-24 vears of age of delivering an infant who had LBW either
delivered prematurely or SGA (58).

Women age 35-39 were slightly more likely to have a LBW baby than women in
their 20’s. Though women over age 40 showed increased risk (63, 64). There are
many studies found that women who delay having their first baby until age 30 or
older are at increased risk of having a LBW or preterm (63). Swedish study in
1992 showed that first time mothers age 30-34 were 1.2 to 1.4 times as likely to
have a LBW, preterm or growth retarded baby as first time mothers age 20-24

(63). First time mothers age 35-39 were at 1.2-1.9 fold greater risk, and those age
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40 or more were at 1.4 to2 fold greater risk. Similarly, al993 study at the
University of Washington, Seattle, found that women who were 40 or older were
more than twice as likely to have a premature or LBW baby than Women age 20 -

24 (64).

Maternal Occupation

Adverse effects of work on the fetus have been attributed to a presumed decrease
in uterine and gestational blood flow which results in reduced uterine absorption
and fetal growth (65). There is a close relationship between heavy physical work
and low birth weight, an association that is often forgotten. The most frequently
used intervention for women identified, as “high -risk" is a reduction of physical
exertion and stress. This can be accomplished by a physician prescribing an early
work leave or modification of the work load or schedule (66). It has been found
that women in office work had a significantly lower proportion of LBW infants
than manual workers and unemployed women. Women working in jobs
characterized by high levels of physical exertion including heavy lifting
experienced an increased risk of giving birth to a preterm, LBW infant (67).
Women in manual work as (farmers) had a significantly higher proportions of
SGA infants than others. Women who worked in a sitting position had a
significantly low proportion of SGA infant than women who stood or walked at
work. There is about 1.2 —1.5 time greater risk for LBW among women with jobs
requiring prolonged standing (4-6 hours or more) (683).

There does not to be an increased risk of LBW associated with employment itself.
This low risk of SGA infant among women in office work may be due to health

care and information that are not available to unemployed women (66). Poerksen
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and Pettit (1991) suggest that employment leads to better social support and
improved access to health care (69). Kiebnoff agrees that socio-economic
differences among women may account for association between physical activity

and pregnancy outcomes (70).

Maternal Education

It is necessary to modify the attitude of pregnant women including those
concerning their life style and educational Jevel in order to reduce preterm labor
and low birth weight infants. Pregnant women must be educated to understand
their own risks and to recognize early and suspicious signs and symptoms
associated with complications, and to modify amenable risk factors as specific
stresses, efforts and activities. This degree of patient education and support
requires a commitment on the part of medical professionals and providers of
prenatal care to improve the content of prenatal care. The employee women
usually have a higher educational level and socioeconomic status (70) in addition
to better social support.

It is observed that the higher maternal education level, the better the outcome of
pregnancy and vice versa, that may be due to the more information about the
pregnancy and its complication, about antenatal care and its importance, and
about avoiding the risks of pregnancy. Women whose educational status is low
(6.5%) comparing her years of education and her age, tend to have an increased
percent of LBW babies than those women with high educational status (71).
LBW also varies with education, which is considered to be a proxy measure of
poverty. In 1985, in Quebec, mothers with lower educational level were twice as

likely to have a LBW baby than those with university education. While the LBW

36



Violence may also have a serious impact on pregnancy outcomes. Several studies
also have focused on the relationship between violence in pregnancy and LBW, a
leading contributor to infant deaths in the developing world (75, 76, 77). Violence
before and during pregnancy can have serious health consequences for women
and their children. Pregnant women who have experienced violence are more
likely to delay seeking prenatal care (77) and to gain insufficient weight (78).
Women who were not abused during pregnancy tended to have a wider network
of friends with whom they talk or get together than those who were abuse is
consistent with other studies demonstrating a protective role of social support
against physical abuse. Extreme stress and anxiety may lead to preterm delivery
or fetal growth retardation by increasing stress hormone levels or immunological
changes (79, 80). Stress can reduce women’s ability to obtain adequate nutrition,
rest, exercise, and medical care (81). Stress resulting from abuse appears to be the
most likely explanation for the link between violence and LBW.

In a study at the regional hospital in Leon, Nicaragua, researchers found that,
after controlling for other risk factors, violence against pregnant women was
associated with a three-fold increase in the incidence of LBW. Violence in
pregnancy accounted for 16% of LBW among the infants studied and posed a
greater risk of LBW than such factors as pre-eclampsia, bleeding, and smoking
(82). In Canada, Significantly more LBW infants were born to battered women
compared to the women who are not battered. Even with controlling for other
major risk factors associated with LBW, such as smoking, race, and prenatal care,

a significant correlation between battering an LBW remained (83).
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Consanguinity

Consanguinity is the term used to describe marriage between blood relatives who
were at least one common ancestor no more than a great- great grand parent.
Consanguineous marriage is traditionally common throughout the Eastem
Mediterranean Region. Many families consider it as one having significant social
benefits, but it is also true this kinship pattern increases the risk of having children
with a recessively inherited disorders. El- kariri in 1999 demonstrated there were
significant association between consanguinity and low birth weight (84). Similar

reports have been seen in small- scale studies in Kuwait by El- Alfi in 1969 (85).

2.4.2. Maternal Health Status

There are some chronic diseases, which may affect the health of the mother during
pregnancy and on the birth weight of the newborn. These diseases could be
anemia, hypertension, heart diseases, pulmonary diseases, kidney diseases,
jaundice due to hepatitis B etc. In addition that the maternal somatic
characteristics (height, weight, weight gaining during pregnancy, and body mass

index) have a high effect on pregnancy outcomes.

2.4.2.1. Maternal Somatic Characteristics and Nutrition

Maternal Height

Maternal stature was found to influence the frequency of LBW and of small
gestational births significantly. There were more preterm labor and SGA infants

among the offspring of short mothers’ (86).
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Significant relationships were also established between post- partum maternal
weight and frequency of LBW as well as frequency of preterm birth (86). Study
established in Istanbul (Turkey) revealed that there is increase significantly when
there is decrease in maternal height “less than 150cm” (86).

In developing world, LBW stems primarily from the mothers of poor nutrition
before conception and during pregnancy and short stature due mostly to under-
nutrition, and infection during childhood (54). Dora Costa in 1988, found that is
the taller the mother, the more likely she was to have a larger birth weight baby.
Since maternal height is partly a function of adequate nutrition early in a girls’
life, past inequalities in terms of health were transmitted a cross generations.
Costa shows further income status grows, so does the level of nutrition, providing
increased opportunity for a woman to reach her biological potential in terms of
height (87). The same meaning is clarified by Emanuel who shows that
intergenerational factors can interfere with genetically controlled aspect of
growth, preventing full genetic expression (88). In an individual a mother- to- be-
the intergenerational effect is evident in the trend of increasing adult stature in
affluent populations. The opposite trend appears in economically declining
populations, which have been shown to undergo a decrease in adult stature.
Although the reasons are not under stood, it has long known that tall mothers have
better birth outcome (88).

Maternal height is both a genetic factor and a measure of mother’s net nutritional

status during her growing years.
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Maternal Weight and Weight Gain during Pregnancy

Pregnancy is no time for a diet. ‘Every woman is different, depending on her body
type and how much she weights before conception. Women who were
underweight prior to pregnancy usually need to gain a little bit more than woman
with normal weight. And over weight woman usually don’t need to gain quite that
much. Being a healthy body weight is important before pregnancy. Being
underweight can make it more likely that baby will have a LBW as a result a
greater of ill health. Low pre- pregnant weight (BMI<19.8) is associated with an
increase risk about 1.5- 2 times of preterm birth (89), small for gestational, and or
LBW (90). Being over weight increases the risk of complications such as high
blood pressure and diabetes during pregnancy (91).

It is important to keep in mind that every woman’s body is different, and even
though it’s possible to estimate approximately how much weight a woman should
be gaining that based on a woman’s body mass index (BMI) at the beginning of
the pregnancy. BMI is a measure of a person’s weight to height ratio. It is
calculated by dividing a person’s weight (measured in kilograms) by the square of
their height (in meters). There is a wide range of healthy weight for a given
height. A normal BMI ranges from 19.8-26. For women whose BMI is normal,
the recommended weight gain over the course of entire pregnancy is 11.5-16 kg.
Women who are underweight, or have a low BMI (<19.8) should gain more
weight (12.5-18kg). And women who are over weight (BMI26-29) or obese

(BMI>29) should gain less weight (7-1 1kg) or (6kg or little more) respectively

(91).
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Women who do not gain enough weight are at high risk for delivery babies with
LBW. Women are 2-3 times more likely to have a full term LBW baby (SGA) if
they did not gain at least 10 kg during pregnancy (92). There are many factors that
affect weight gaining during pregnancy such as smoking (93), working hard work
(94), poor nutrition status during pregnancy (95), and adolescent age during
pregnancy (96). There are other factors with less important such as ethnic and
race, caring of more than one preschool children, and low educational level.

On the other end of spectrum, gaining t00 much weight can also present some
problems. It can make pregnancy an unpleasant experience. It could lead to
hypertension and diabetes. And the excess weight may be difficult to shed later.
Too much weight gain due to to0 much fluid and fat being stored in the body as a
result of eating too much salty or spicy food. Even women who feel like they are
gaining too much weight should not diet, as it can risk the health of the growing
fetus. Women who are concerned that they are gaining 100 little or too much
weight should consult their physician, or midwife, or seek counseling from 2

nutritionist or registered dietician, which is skilled in counseling pregnant women.

Nutrition Status during pregnancy

Babies grow and develop the whole time they are in the uterus. They need protein,
fat, carbohydrates, vitamins, and minerals for the healthy development of every
cell in the body. If babies do not get the amount of nutrients, they will not grow
well. Babies who do not grow well are born with LBW. Pregnant women need to
cat well and are encouraged to fill their appetite by eating 2 variety of foods.

It is difficult to directly assess the role of nutrition in pregnancy. Therefore

indirect measures such as BMI for weight gain in pregnancy are used. Weight
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gain is a normal healthy part of pregnancy, especially during the second and third
trimesters. Most women will gain a normal amount of weight by eating healthy
fully, staying active, and allowing their appetite to guide their intake. But the
exact amount of weight gain for pregnant women is not as important as the quality
of their diet. A balanced diet and extra amount of calories will usually lead to
appropriate weight gain. On average women need an extra 300 calories per day
(97). During the first 6 months of pregnancy, most women do not need to eat
more food than normal. But the estimated averaged requirement for energy (EAR)
increased during the last three months of pregnancy by an average of 800 kJ
(200K cal) per day. If a mother’s food intake is very low at this stage and if her fat
stores are low, the fetus grows more slowly and the baby may have a LBW (91).
Amore recent study found that both preterm labor and small for gestational age
births were associated with several factors, including pre-pregnancy weight, low
weekly maternal weight gain, and low maternal energy intake (98). A Canadian
study, which linked nutrition Canada survey data from the general population to
birth data from statistics, showed that significant factors, which contribute to
LBW, included pre- pregnancy height and weight (90). Nutrition is also key
determinant of weight, but the relationship is not linear (87).

In order to give birth to a healthy, thriving baby, the nutritional make up of
woman’s diet is just as important as total caloric uptake. Sometimes this may
requires vitamins or mineral supplements, especially iron, calcium, folate, and
vitamin D. But vitamin supplements do not substitute for a balanced diet.
Pregnant women'’s protein requirements are more than normal. Sodium should be

restricted in order to a void hypertensions well as too much weight gain.
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2.4.2.2. Health Problems
Anemia

It is known that pregnancy m severely anemic mothers doesn't necessarily
terminate prematurely in both iron deficiency and megaloblastic anemia. But the
incidence of LBW babies is three times more in anemic than non-anemic mothers’
(99).

The normal level of hemoglobin of an adult female ranges from 11.5t0 16 g/dl. A
hemoglobin level of 11g/dl is regarded as the lowest normal limit during
pregnancy as blood volume is increased by about 30% with a relatively greater
increase in the volume of the plasma than of the red cells. This leads to a fall in
the red cell count and in the hemoglobin concentration during pregnancy,
although the total mass of hemoglobin in the body is increased by about 15%
(100).

In many cases, the important explanation for the fall in hemoglobin concentration
is a relative iron deficiency. Studies have shown a U shaped relation between
maternal hemoglobin levels and unfavorable outcomes of pregnancy.

The unfavorable pregnancy outcomes associated with low hemoglobin may be
related to deficient maternal iron nutrition or to other nutritional factors important
for hemoglobin (101).

The net result in hemodilution is a decline in hemoglobin concentration, packed
cell volume and red cell count (i.e. relative anemia). But if the diet is adequate or
if additional iron is given to pregnant women, the hemoglobin concentration
doesn't fall below 12.5 g/dl, which is nearly equal to the non-pregnant level. As a
result of these changes, anemia can't be diagnosed in pregnancy using the criteria

applied to non-pregnant women (102).
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Hypertension

It has recently been discovered that the increase of diastolic pressure during
pregnancy is associated with a large increase in fetal growth rates among white
women in the USA, although it doesn't have to be true for black women. So it is
important to know which specific disorders associated with hypertension appear
in the various groups (i.e. large placental infarcts, Abruptio placenta, and severe
placental growth retardation). No differences were noted in the mean birth weight
in frequency of LBW of preterm and SGA births between infants of

mothers who reported urinary tract infection or vaginal bleeding during their
pregnancy and the total groups while there were significantly more LBW (14.3%,
p<0.05) and preterm (33.8%, p<0.05) births among infants born to hypertensive
mothers (103).

Maternal hypertension is associated with an increased risk of compromised fetal
growth and intrauterine death. However, adverse fetal affects are not uniform;
some pregnancies are complicated by severe hypertension enough to indicate
production of utero- placental insufficiency specifically, high resistance
hypertension seems 10 be associated with an increased incidence of intrauterine
growth retardation (SGA). While high cardiac out Put, low resistance

hypertension is frequently associated with normal fetal growth (104).

Heart Diseases

Although most patients with heart diseases go through pregnancy and labor
successfully if their management is conducted efficiently. There is an added risk

is shown by the fact that heart disease is the commonest associated disease to
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cause LBW infant. Causes of heart disease in pregnancy are rheumatic heart
disease, congenital heart disease, bacterial endocarditis, cardiomyopathy of
pregnancy, cardiac arrhythmias-and coronary thrombosis.

Rheumatic heart disease remains the most common cause of heart disease during
pregnancy in developing countries, mitral stenosis is the most common lesion
found and there may be mitral regurgitation, aortic regurgitation and aortic

stenosis, all these lesions lead to chronic hypoxemia which result in SGA (105).

Pulmonary Diseases

The majority of respiratory diseases don't affect the course of pregnancy are not
affected by pregnancy. Two conditions which require further consideration are
pulmonary tuberculosis (TB) and asthma.

Although the incidence of pulmonary TB is very low in developed countries, it is
a common disease in developing countries where campaigns hive been mounted
to control its spread. It is known that pregnancy has no adverse effect upon
pulmonary T.B, and T.B has no effect upon the course of pregnancy, but some
studies state that T.B can lead to SGA, due to its debilitating effect on the general
health. When the lungs are severely involved, hypoxemia may account for
increased predisposition to SGA. On the other hand, fortunately advances in
antibiotics and chemotherapy, and surgery have improved the prognosis for
patient. The present emphasis is increasingly upon early detection and treatment
of patient and their contacts led to decrease the effect.

The effect of pregnancy upon asthma is variable. Asthma has no effect on the
course of pregnancy labour or on birth weight. We have to put in mind that if

cortisone is the only treatment, which gives relief, there is no contraindication, but
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it should not be used in the first 12 weeks, because of possible teratogenic effect
(100).

Lobar pneumonia is very uncommon with pregnancy today, but if the patient
becomes seriously RI with high fever then abortion, premature labour, or

intrauterine death may occur (100).

Renal Diseases

Chronic renal disease during pregnancy gives rise to concern because of fear of
deterioration of renal function that could a risk factor. Chronic glomerulonephritis
(G.N) and chronic pyelonephritis (P.N) are the most common problems.

The growth of fetus is carefully watched with ultrasound; by such means the
optimum time for delivery of fetus can be chosen. It is unlikely to be later than 38
weeks and may haye to be much earlier (35 weeks).

If with (G.N), there is only a little proteinurea and slight hypertension, which
doesn't increase during pregnancy. The prognosis is good for mother and child.
However, in case in which there is exacerbation o the hypertension, the fetus is at
considerable risk. In case of nephrosis the prognosis is already serious, but if the
blood pressure rises the fetal risk is greatly increased. Pregnancy with undergoing
renal dialysis is likely to be complicated by intrauterine growth retardation and
pregnancy induced hypertension (PIH).

In cases of chronic (P.N), it is important to maintain a constant watch for any
exacerbation of urinary tract infection, the outcome for fetus is better than in cases

of GN, but there is still a tendency for the fetus to be small for date (SGA) (100).
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Liver Disease

The most important liver diséase has to be concerned is infective hepatitis.
Pregnant women may suffer from both Type A and type B. During pregnancy.
Both types of hepatitis usually follow a similar course to that in non-pregnant
women and spontaneous recovery is to be expected. However in a small number
of cases, although liver damage is so severe, it doesn't cause fetal abnormalities

but abortion or preterm labor may occur (100).

2.4.3. Maternal Habits and Behavior

Smoking Habits and caffeine intake

It is well known that several substances used for simulating purposes such as
alcohol, smoking cigarettes, and caffeine will influence the birth weight of the
newborn. A social factor, which has recently been observed to influence on birth
weight, is smoking. Heavy smokers tend to have smaller babies.

It was not clear before whether its effect is direct or that the effect is indirect.
Indirectly, it was mentioned that the woman who smokes heavily is less nourished
than non-smoker (99). Recently it was explored that fetal growth is retarded by
direct toxic effect of nicotine, carbon monoxide and other toxins, also there is a
strong evidence that smoking restricts the utero-placental blood flow through
permanent vascular lesion of uterine vessels. The Placenta of smokers often show
vascular lesions which tend to increase not only with the number of cigarettes
smoked per day, but also with the number of years the mother has been smoking

(106).
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For every 10 cigarettes smoked per day the risk of LBW for gestational age
increases by a factor of 1.51 (107). With a comparison against smoking, the
intervention revealed a 66g average increase in the birth weigh had occurred, and
the rate of LBW was reduced from 8.9% to 6.4% i.e. a 30% reduction (108).
Possibly, it is not only direct smoking that causes problems. A significant
relationship has been found between passive smoking and LBW (109). According
to Ahluwali study in 1997, it is demonstrated that only women over age 30 who
were expose to passive smoke in the home had a higher risks of preterm and LBW
than women not exposed to smoke in home (110). Another study found that
women who were exposed to passive smoke in the work place had a higher risk of
having an SGA baby but not if they were only exposed in the home (111).
Additionally, Pregnant women are being warned to limit their daily amount of
caffeine - from coffee, tea, cola and chocolate - to help cut the risk of miscarriage
or delivering babies with low birth weight. It had been found that during
pregnancy, caffeine easily passes from the mother to her unborn child through the
placenta. Because the systems for breaking down and eliminating chemicals are
not fully developed in the unborn child, blood levels of caffeine may remain
elevated for longer periods in the unborn child compared to the mother (112). The
effects of caffeine intake on miscarriages, birth defects, and low birth weight have
been studied, and different results were obtained in the various studies. A review
of more than 20 studies conducted since 1980 found no evidence that caffeine
consumption at moderate levels has any discernible adverse effect on pregnancy
outcome (112). Groups such as OTIS, March of Dimes, and Motherisk reviewed
studies examining caffeine intake during pregnancy and are in agreement that

high caffeine intake (>300 mg/day, equivalent to more than 3 cups of coffee/day)
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should be avoided during pregnancy. Consumption of moderate to large amounts
of caffeine while pregnant has been associated with an increased risk of
miscarriage (113). Although some-studies suggest that only very large amounts of
caffeine increase the risk of miscarriage (114), an analysis of clinical trials found
that women who consumed more than 150 mg of caffeine (roughly one to two
cups of coffee per day while pregnant had an increased risk of miscarriage or
delivering a baby with a low birth weight (115). The FDA has advised women to
avoid drinking coffee and consuming other caffeine-containing foods and
beverages during pregnancy (1 16). A woman can reduce her risk of
complications during pregnancy and delivery by avoiding harmful substances,
such as alcohol, caffeine, nicotine, recreational drugs, and some prescription or
over-the-counter drugs. There is also general agreement that low caffeine intake
(<150 mg/day, about 1-/2 cups of coffee) during pregnancy is not likely to harm

the unborn child (112).

Alcohol Abuse

The most significant impact of heavy alcohol use (greater than 1 to 2 drinks per
day) is on the development of the fetus (Fetal Alcohol Syndrome Effect “FAS”).
For this reason, women should avoid alcohol during pregnancy (117). There is
variety of criteria used define alcoholism and moderate drinking. Based on the
literature review of kramer, 1987 conclude that heavy drinking from two to four
drinks daily is associated with poor neonatal outcomes, including low birth weight
(95). These effects probably dose- related. Virji, 1991 demonstrated a difference
of 120g between the infants born to mothers who drank moderate amounts of

alcohol, compared with none (118). Also it had been found an increased risk of
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low birth weight women who drank alcohol at high levels, but the effect was
small compared to other risk factors (119). Women who drink large amounts of
alcohol may give birth to babies who have FAS or other defect (117). Fetal
growth restriction is known to be one of the results of this syndrome (92). Even in
the absence of the major abnormalities found in fetal alcohol syndrome, alcohol

has been shown to have probable effects on intrauterine growth (92, 118).

Alcohol freely crosses the placenta and reaches the fetus in concentrations
equivalent to those in maternal circulation. Adverse effects in the fetus could
oceur at or below levels which would be considered toxic to the mother (120).
Fetal elimination of alcohol is less efficient than the maternal process and it is
especially poor during the first half of pregnancy. Placental dysfunction secondary
to alcohol use and the direct toxic effects of alcohol are two of the many proposed
mechanisms of alcohol- related abnormalities (121). It is important to mention
that alcohol drink is absolutely forbidden and prohibited in Islamic religious.

Therefore, it is not found frankly and among common in Islamic societies.

Antenatal Care Visits

Quality antenatal care is valuable as a channel for education and interventions for
the prevention of low birth weight. Early and regular care is advocated to allow
for screening, identification of risk, education about lifestyle issues and, where
needed, implementation of specialized care. Health promotion is an integral part
of antenatal care. Women with health problems need information and support to
modify behaviors. Women who are healthy need encouragement to maintain
healthy practices. In the United States and other countries, absent or late prenatal

care has been cited as independent risk factor for low birth weight and much
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attention has been paid to improve access and use (122,123). Women who
received adequate or intermediate antenatal care in Portugal were less likely to

have a low birth weight baby than women with in adequate care (124).

2.4.4. Gyno-Obstetric Conditions

Parity and Birth Pregnancy Intervals

In high multiparity of four or more infants the risk of LBW is 80% more
compared with low parity (125). The etiology of LBW in multipara can be related
to the depletion of nutrient store in the mother's body from the last pregnancies
with exhaustion of, the mother, especially when high multiparity is associated
with short spacing of two years or less. LBW with multiparity can be also
explained by a higher incidence of Abruptio placenta, which leads to antepartum
hemorrhage with subsequent preterm labor. In a personal series the incidence of
Abruptio placenta amongst primigravida was only 0.7% but amongst pregnants
for six times or more was 3% (99). In multiple parity Abruptio placenta is
explained by folic acid deficiency. Primigravida is also another contributing factor
for LBW as the first born comprises a large proportion of the small babies (126).

Birth spacing of two years or less from the previous birth is associated with
depletion of the energy of the stores of the mother This thought leads to increase
the incidence of LBW babies. Also there is study done in united state which reach
to that the intermediate inter-pregnancy intervals (24- 35 months) is the best
interval to avoid LBW outcomes. In that study they mentioned that the length of
the interval is not a risk factor on its own for having a smaller baby. But the study

explained that the length of interval can be related to biological and behavioral
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factors that play a role in maternal health status, which in turn influences new

born status (127).

Vaginal Bleeding

Vaginal bleeding in early pregnancy is always a cause of concerns. It may occur
in cases of abortion or ectopic pregnancy or with a cervical lesion such as a polyp
or carcinoma (107). In such cases the possibility that there has been a chorionic
separation remains. Therefore placental function could be affected adversely in
the latter weeks of pregnancy.

Antepartum hemorrhage is the bleeding from the vagina occurring at anytime
after 28 weeks of pregnancy and before the birth of the child.

As defined above, antepartum hemorrhage may be considered under three
headings. Hemorrhage from partial separation of the placenta abnormally situated
on the lower uterine segment, As in placenta previa. The second one, hemorrhage
is unavoidable when the lower segment becomes stretched in labor. The last one is
hemorrhage from a lesion of the cervix or vagina such as an erosion, a polyp or a
carcinoma and this called incidental hemorrhage.

Vaginal bleeding has close relationship with the risk of small for gestational age
(SGA), whether it has occurred in the first, second or third trimester. In the first
trimester, it his 1.6 fold increases in risk of delivering SGA infant. Vaginal
bleeding limited to the first trimester was associated with a mean birth weight
reduction of 124g. While vaginal bleeding in the first and subsequent trimesters
was associated with 139g decrease in the mean birth weight (128).

Clinical observation suggest that gestational bleeding which is not associated with

placenta previa, involves permanent decido-placental damage, possibly leading to
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impairment of transfer of oxygen and fetal nutrition, such impairment may
account for deficits In fetal development and increased predisposition to shortened

gestational lengths (128).

Pre-eclampsia and Eclampsia

Pregnancy induced hypertension (PIH) may cause the onset of preterm labor or
labor may have to be induced prematurely to 'rescue' the fetus from a hostile
intrauterine environment (99). Pregnancy Induced hypertension complicates3-8%
of all pregnancies in primigravida women, and its presence is indicative of
underlying essential hypertension or renal disease. PIH is unusual amongst
multigravida, but it is more likely to occur in the primigravida women and
especially in older women. When the proportional incidence of the condition is
examined PIH accounts for 80%, essential hypertension for 18%, chronic renal
disease for 2 % and eclampsia for about 0.1 %.

In PIH there is generalized spasm which occurs with reduction of uterine blood
flow to 50% and occlusion of vascular lesion in the placental beds (99). In
addition placental infarcts are more common than normal. Accidental hemorrhage
of varying severity can also occur, all these lead to placental insufficiency.

In mild PIH the perinatal mortality is only raised slightly above that for normal
pregnant women varying from 20 to 60 per 1000. In severe PIH the perinatal
mortality is higher, varying from 100 to 300 per 1000. About half of the fetal
deaths occur in uterus a stillborn being delivered. The other half occurs in the

neonatal period most babies dying being premature at birth (99).
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Methods and Materials

3.1. Study Design

A case-control design for this study has been selected because in this design, data
concerning more than one point in time is collected. Case-control studies are
relatively simple, cost effective and are used to investigate causes of the disease,
especially rare diseases. In case-control design, the exposure status of the cases is
usually determined after development of the disease (retrospective data) and
usually by direct questioning the affected person or a relative, in such design, the

questioning of mothers of baby is used.

3.2. Setting of the study

The data were collected from the mothers of cases and controls who deliver in El-
Shifa Hospital, after the delivery and weighting the newborn. The interviews were
arranged in labor room, postpartum department, or post-cesarean section
department. Worth noting, that the cases were all newborn with LBW according

to inclusive criteria and exclusive criteria.

3.3. Period

Study was conducted continuously over 24 hours daily during the period of study

from March 2%, 2002 to 23™, May 2002.
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3.4. Sample Size

An unmatched case-control study was done on 125 cases of LBW newbomn
delivered during the period of conducting of the study.. LBW incidence in Gaza
strip as mentioned in health survey 2000 by PCBS (27) was about 8.5%. The Epi
Info (sample size power) and a representative sample formula were used to
determine a sufficient representative sample. The formula indicated that a total of
113 subjects are sufficient. Even though, The researcher adds 12 cases to
compensate any missing or non-responding cases as well as to increase the
representatives, statistical power and reduce standard error. The formula of

calculating of sample size is shown in (appendix 4). The case control ratio 1:1.

3.5. Sampling method

All single alive newborns who delivered with birth weight less than 2500 gm
during the period between March, 2™, 2002 to May, 23", 2002 were involved in
the study (125 cases). Therefore the sample represented approximately all the
cases of LBW who presented during this period in El-Shifa Hospital except LBW
newborn due to twin.

Controls were selected from the hospital according the following protocol: The
single alive newborn who delivered directly after the case within normal birth
weight considered a control. If there were two cases delivered in the same time or
followed each other, the first two single alive newborns who delivered within

normal birth weight after those two cases considered controls for those cases.
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3.6. Inclusion and Exclusion criteria

3.6.1. Inclusion criteria

Cases and controls were considered to be eligible for the present study if they
were single, alive at birth, delivered in El-Shifa Hospital during the period of

March, 2™, 2002 to May, 23", 2002.

3.6.2. Exclusion criteria
1. Dead baby.

2. Twin pregnancy.
3. Delivered outside El-Shifa Hospital.

3.7. Case definition

Operational definition of low birth weight case
“ Any single alive newborn weight less than 2500 gm at birth regardless the

gestational age or health status”.
Operational definition of controls

“ Any single alive newborn weight 2500 gm or more at birth regardless the

gestational age or health status”.
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Maternal Gyno-obstetric conditions: such as the age at marriage and of first
delivery, number of previous pregnancies, abortions, stillbirths and dead siblings,
gestational age, birth interval; vaginal bleeding, and history of previous delivery
LBW.

Maternal Health status: Hypertension, cardiac diseases, renal diseases,
pulmonary diseases, diabetes mellitus, and hepatic diseases or anemia.

Maternal Habits and behaviors: such as smoking, tea and coffee drinking,
antenatal care and physician visiting during the current pregnancy.

The questionnaire was evaluated by group of experts in the field of obstetric,
neonatology, pediatric, public health, and research. (Obstetrician, Neonatologist,

Pediatrician, Public health specialist, and specialist of research methodology).

3.8.2. Direct method of data collection

Maternal weight, height, blood pressure were assessed before the delivery of
women presented in reception room of obstetric department, in high risk
pregnancy department, and Antepartum department before entering the labor
room and delivery and reportec_i in checklist (Appendix 7). Height was measured
by measuring tapes fixed in each department mentioned previously. The mothers
were standing upright beside the tape with extended neck, the head and eyes
looking to the front, with the arms straight by the side, the palms of the hands
facing forward and the feet together without shoes (anatomical position).

Weight was measured by balance scale to the nearest 100 gm in each department,
the scale was checked by a known mass for accuracy every time before

measurement to confirm the validity of measurement, since considerable error in
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weight may result from an unbalanced scale. The mothers were weighted wearing
at most a light clothes.

Blood pressure of mother was measured by mercurial sphygmomanometers
presented in the previous mentioned department. These sphygmomanometers
were adjusted before taking the blood pressure to avoid the instrumental error of
measurements. Maternal blood pressure was measured while the mother is lying
on her side and her arm is at the level of her heart.

Hb level was measured in the laboratory of El- Shifa hospital laboratory as a
routine investigation for each woman admitted the departments of obstetric either
for delivery or follow up.

The weight of newborn was measured by balance scale to the nearest 10 g directly
after the delivery of baby normally, either by cesarean section, or by other
methods such as ventouse or forceps. The single alive newborn with birth weight
less than 2500 gm were comsidered a case irrespective the gestational age or
health condition of children. In contrast the single alive newborn with birth weight

2500 gm or more delivered directly after the case was considered as control.

3.9. Personnel

The study conducted in obstetric departments of El- Shifa hospital continuously
24 hours a day. Therefore six qualified nurses from the hospital were trained by
the researcher, how to conduct the interview with mothers (standardized technique
was used to avoid information bias) and how to measure the maternal beight,
weight and blood pressure of mothers to reduce the variation in measurements

which could results from observer variation (intra-observer or inter-observer) or
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intra-subject variation. This had done to confirm the high reliability of

measurements and to obtain accurate and productive data for the observer.

3.10. Pilot Study

Pilot testing was done prior to the beginning of data collection to check validity of
the questionnaire and to evaluate the response of the participants. Piloting was
done for 20 subjects, 10 cases and 10 controls selected from El-Shifa hospital by
the same way of conducting the study through five days. The researcher
conducted the pilot interviews and evaluated the sustainability of questionnaire.
There were no major changes in the questionnaire. Therefore the pilot subjects

were included in the study.

3.11. Ethical consideration and procedures

The researcher obtained the necessary approval to conduct the study from
Helsinki Committee in the Gaza strip (Appendix 8). The committee is the
authorized professional body for giving permission to researchers to conduct
studies in the area. Furthermore, confidentially was maintained at all times during
the study. An official letter of request of request was sent to MOH obtain approval
to conduct the study in El- Shifa Hospital (Appendix 9).

Cases’ and controls’ mothers were given a full explanation, both verbally and
written about the purpose of the study and assurance about the confidentiality of
the information and that the participation was completely optional. In addition,
due to the lack of knowledge and attitude among mothers in Gaza related to filling
and obtaining information about their health conditions, the document had been

read and filled to all participants.
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Consent forms were prepared to be signed by the interviewer (Appendix 6). In
particular cases, if the mothers agreed to participate optionally in the study but in
case, they refused to sign the-document due to cultural reason (A commonly
noticed phenomenon in the Palestinian community is the reluctance to signed
documents). An oral agreement is satisfactory beside at least one health

professional person as witness.

3.12. Statistical analysis

The data was entered into computer using statistical package for the social
sciences for data cleaning and analysis (Windows version 8,SPSS,
Chicago,IL,USA). Also Epi Info and Microsoft Excel programs were used for
data analysis and summarizing. Data analysis was carried out as follows:

Overviewing field questionnaire.

Coding of questionnaire.

Choosing data entry mode

Data entry.

Data cleaning.

Frequency table for all the study variables.

Defining and recoding of certain variables.

Cross tabulation and advanced statistical analysis.
Statistical relationships between the variables and low birth weight were assessed
using the Chi- square (X?) test, and P values were calculated for the ordinal level
measures (p< 0.05). Variables that were statistically significantly by (X?) were
analyzed using Odds Ratios (ORs) and 95% confidence intervals (Cls). The

variables which categorized into 3 groups Or more, the over all (OR) was

63



calculated by determining one group as a baseline group and examining other
groups separately with it. This method of test was done for the following variables
(maternal age, maternal living area, types of family problems, degree of
consanguinity, blood pressure types, types of antenatal care centers, birth
intervals, gestational age groups, intrauterine growth groups, and period of

vaginal bleeding).

3.13. Limitation of the study

The difficulty of reaching to the Mid zone, Rafah, and Kanyounes governorates of
Gaza Strip because of the political and military situations of the area during the
period of conducting of the study lead the researcher to satisfy to conduct the
study in El-Shifa Hospital which provide services mainly for the population of
North, and Gaza governorates and a part of mid-zone.

Also because of inaccuracy of registration of birth weight of newborn in the
health records and birth certificates of children, and the absence of previous
studies in field of low birth weight in Gaza, the question of the accuracy of sample
size still need an answer.

The reliance on obstetric file of mother and the recalling of mother in the
diagnosis of some health problems such as pre-eclampsia and other diseases was
other limitation of the study, women may have some health problems not known
to her and not reported in the file of patient.

Due to high cost of laboratory investigations, the researcher was unable to
conduct laboratory investigation for the mothers such as random blood sugar,

kidney function tests, liver function tests, and urine analysis to confirm or to
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exclude some health problems such as diabetes mellitus, renal diseases, liver
diseases, and pre-eclampsia.
Due to social consideration, data about smoking and alcohol is not valid and will

not considered in the analysis.

3.14. Study variables definition

3.14.1. Dependent Variable

Birth Weight

The birth weight of the newborn will be measured immediately after delivery
unclothed by the nurse under observation of the researcher or the group of
qualified trained nurses by adjusted weighting scale. Low Birth weight infant
(LBW) is an infant weight less than 2500 gm regardless gestational age (1).

3.14.2. Independent variables

Sex of Baby

Sex of baby will be taken immediately after delivery and from the delivery chart.

Time and Date of Delivery

By taking this variable, the researcher can review the file of mother any time if
there was any missing data and the researcher interested to get it. Also selection of
control for each case was determined according to the order of delivery which

registered with the time of delivery.

Type of Delivery
Whether it is normal, by caesarian- section or by other methods such as ventouse

or forceps.
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Residence and living area

By this variable, the governorate of residence of mother determined, which are
North, Gaza, Mid-zone, Rafah, and Khanyounis. Also the type of living area;
city, village, and camp was determined according to PCBS report, 1999 (129).
The city is any population collection of 10 thousands inhabitants or more, and all
the centers of the governorates regardless of its size, and all the population
collection of 4000- 9,999 inhabitants in condition of presence at least 4 elements
of the following (electrical network, water supply network, post office, health
center with full time duty a week, and a secondary school). The village is any
population collection less than 4000 inhabitants, and any population collection of
4000- 9,999 inhabitants without presence the 4 elements mentioned previously.
The camp is all the population collections which known as camp and governed by

UNRWA.

Age of Mother
It is taken from the mother directly, and validated by the file of patient and

determined by years.

Educational Level
Educational level of mother or father determined by asking about the attendance

to school, and the years of study.



Occupation
The occupation of mother or father determined to recognize the employment from

unemployment mothers and fathers.

Consanguinity

To describe marriage between blood relatives who have at least one common
ancestor no more than a great- great grand parent according to El-Kariri definition
(84). The first-degree cousin is the son or daughter of uncles or aunts. The second
degree-cousin is the relative from the same family name but there is no common

ancestor (grandparent).

Parity
The number of previous pregnancies not including the current pregnancy to
differentiate primigrvida from multiparity and high multiparity (4 children or

more) (125).

Live Births
The number of previous live births refers to any child delivered showing the sign

of live.

Still Births
The number of previous still births is determined. The term still birth refers to any
child delivered after the 28™ week of pregnancy that does not afterwards breathe

or show any sign of life (100).
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Previous Abortions

The term abortion and miscarriage are synonymous and denote the expulsion of
the conceptus before the end of the 28" week of pregnancy (100). By asking the
mother about the number of previous pregnancies terminated before the 28" week

and diagnosed as abortion by the physicians.

Still Alive

The number of previous deliveries of live infants whom are still alive.

Duration of Pregnancy

It is estimated by asking the mothers about their (LMP), if they remember then
count up the number of weeks of pregnancy was possible and by asking the
mother directly about the duration of pregnancy. This to determine the preterm
deliveries and SGA among the cases and the controls. Preterm infant is an infant
who is born before 37 weeks of gestation regardless his weight, and full term
infant is an infant who is born at 37 weeks or more of gestation and less than or
equal 40 weeks, and the postmaturity is abnormal prolongation of pregnancy 14
days or more after full-term (100).

While small for gestational age (SGA) is an infant whose weight at birth less than
the 10™ percentile of the expected for his gestational age, where appropriate for
gestational age is an infant whose weight at birth lies between tenth percentile and
90™ percentile, and large for gestational age is an infant whose weight more than
nineteenth percentile (130). Small for gestational age, appropriate for gestational

age, and large for gestational age was determined by matching newbom birth
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weight to his or her gestational age in the growth chart of fetus as shown in

(Appendix 9).

Spacing
The duration from the previous birth and the beginning of the current pregnancy

by months as stated by the mother.

Antenatal care center services
Asking the mother if she visited the antenatal care centers of MOH, UNRWA, or
others and asking her about the regularity and number of visits. The same points

about physician visiting were clarified.

Maternal weight and body mass index

The maternal weight measured in kg, and the body mass index (BMI) calculated
by dividing mothers’ weigh (measured in kg) by the square of the height (in
meters). Where the underweight mother has BMI < 19.8, and normal weight
mother has BMI 19.8 — 26, and the overweight mother has BMI 26- 29, and obese

mother has BMI more than 29 (91).

Health problems
Asking the mother if she was suffering from any health problems during the
current pregnancy without mentioning a specific disease. And the diagnosis of any

problems which reported in the file of patient was taken in consideration.
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Vaginal bleeding
To determine if the mother was complaining from any disorder that lead to
bleeding, and by asking about the trimester that bleeding occur within to

differentiate between the different causes of bleeding.

Hypertension

Asking the mother if she has history or treated from hypertension. Hypertension is
diagnosed if blood pressure is 140 / 90 or over. Hypertension is also diagnosed if
there is a rise of 15mm Hg. or more in the diastolic pressure, or a rise 30mm Hg
or more in the systolic pressure (73). Where hypotension is diagnosed if the blood
pressure 100/60 or less. Hypotension is also diagnosed if there is decline of 20mm

Hg. or more, or a decline 30 mm Hg or more in the systolic pressure.

Cardiac Diseases
Asking mother if she has cardiac disease and asking her about dyspnea,
palpitation, chest pain, orthopnea, easy fatigability, and edema. Also asking her
if she was taking medicine for specific cardiac disease especially rheumatic heart
disease and valvular lesions which being diagnosed and known by patient

previously.

Renal Diseases
Asking the mother if she has kidney disease and asking about loin pain
haematurea, dysurea, and frequency of micturition and oedema of face. Also

asking the mother directly if she treated for urinary tract infection (UTI) during
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pregnancy and if she was taking medicine for any renal problem during pregnancy

such as glomerulonephritis (GN), nephrotic syndrome or pyelonephritis (PN).

Pulmonary and respiratory diseases

Asking the mother if she had T.B or asking about chronic cough with blood, night
sweating, loss of weight and appetite and low-grade fever. And asking her if she
was on medical treatment for tuberculosis. Also asking the mother if she was
complaining of dyspnea and chronic cough mainly at night and early moming
without fever and if she was taking medical treatment for bronchial asthma. Other

respiratory tract infections were asked about.

Diabetes Mellitus
Asking the mother if she suffered from diabetes mellitus and if she had polyurea
polydepsia and increased appetite with weight loss. Also asking the mother if she

was on insulin injection during pregnancy.

Jaundice and hepatic diseases
Asking the mother if she had yellowish coloration in the eyes and skin during the

studied pregnancy. Also asking her the causes of jaundice if presented.

Anemia
A hemoglobin level of 11g/dl is regarded as the lowest normal limit during
pregnancy. So that the mothers of hemoglobin level less than 11 were considered

as anemic mother (100).
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Smoking
By determining if the mother is active, passive or both smokers. And determining
the type of smoking, either cigarette or Hubbell- bubble, the amount of cigarettes

and the duration of smoking by years.

Tea and coffee Drinking
To determine if the mother was exposed to caffeine intake, where the caffeine is
presented in tea and coffee mainly. The dose of caffeine was related to the number

of cups of tea or coffee.

Family Type

Asking the mother if she lived in nuclear family (the family constitute of the
father , mother and their sons and daughters) or extended family (the family
constitute of fathers, mothers and their children in addition the grandfather and/ or

grandmother and/ or uncles and aunts) .
Social problems and stress
Asking the mother if she exposed for any family problems and the type of

problems and traumatic stress during the pregnancy.

History of low birth weight

Asking the mother if she had baby with LBW previously.
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The average birth weight for controls was 3282+ 429 gm compared to 2145+
293gm of cases. The average of maternal age of total study population was 26.29+
6.37 years. The average of maternal age of controls was 26.38+5.39 years
compared 10 26.21+ 7.24 years of cases. The average of mothers and fathers years
of study were 10.06+3.87 years and 9.44+ 3.25 years respectively, indicating that,
fathers were relatively better educated (Figure 5). Regarding Parents’ occupation,
the majority of fathers unskilled or not working 61.6%, while the majority of
mothers were housewives and only 4.4% of mothers were employed. Around
38.4% of control parents were found to be consanguineous marriages compared to
be 65.6% of cases (Figure 6). Normal deliveries of total study population were
82.4% where 14% were by cesarean section and 3.6% by other methods (figure
7). The average of gestational age of study population was 38.5+ 2.62 weeks. The
mean of gestational age of controls was 39.53+ 1.89 weeks compared to 37.43+
2.84 weeks of cases. Figure 8 shows that, 31.8% of cases’ mothers that have

history of getting LBW infant previously.

77



Percent

Percentage

Figure 5 Distribution of parents by educational level
and gender

74 .4
80

7051 58.8

60 — e
50
40

30 4
19.2
22 19.2

20

10 Ul et < e

0-6 7-12. 13+

BEmothers Bfathers l

Figure 6 Distribution of study population by consanguinity

65.6
70 4

60
50 38.4
40
30+

20 —

10+

0 T 1
cases controls
Consanguinity

78




Percent

Figure 7 Distribution of study population by
type of delivery

Cesarean Other
Section Methods
14% 4%

Normal
Deliveries
82%

Figure 8 Distribution of cases & controls by obestatric history
of LBW

92

100+
90
80
70 A
60 -

40 -
30 -
20
10-

0 T
Yes

Obestatric History

|mCases OControls|

79




Weight and height were varied between mothers of controls and mothers of cases.
Mean weight for controls’ mothers before pregnancy was 65.82+ 10.79 kgm and
63.67+ 11.1 kgm for cases” mothers. While the mean weight for controls’ mothers
at labour were 76.11+ 12.1 kgm and 71.79+ 10.76 kgm for cases’ mothers.
Moreover, the mean of height for controls’ mothers was 162.16+ 5.6 cm and
157.25+ 5.85 cm for cases’ mothers. Also it is important to mention that the mean
of body mass index of cases’ mothers was more than that of controls’ mothers
25.78+ 4.47 and 25.03£3.97 respectively .In addition the mean (+SD) values for
hemoglobin for cases and controls were 10.89+ 1.31 and 11.12 +1.35gm/dlL
Where 56.8% of all the mothers of study population were anemic and 43.2% were

non-anemic as demonstrated in figure 9.

Figure 9 Distribution of mothers of study populationof
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Table 1 Summary of study population Characteristic

Characteristics Cases Controls Total
NO. mean % No. mean % No. mea %
' Newborn Information 2 -
o Gestational Age ( weeks) 37.43 39.5 38.5
o Type of Delivery
Normal Delivery 100 80 106 84.8 | 206 82.4
Cesarean section 20 16 15 12 35 14
Other methods 5 4 4 3.2 9 3.6
o Gender
Male 49 392 1 79 63.2 | 128 51.2
Female 76 60.8 | 46 3681 122 48.8
_.m Baby Weight (gm) 2155 2382 2714
“Socio-Demographic variables
o District
North 46 36.8 | 30 24 76 30.4
Gaza 69 552 | 90 72 159 36.6
Mid-zone 10 8 5 4 15 30
o Living area
City 61 488 | 66 52.8 1 127 50.8
Camps 16 12.8 | 24 19.2 | 40 16
Villages 48 38.4 35 28 83 33.2
o Extended Family 86 68.8 | 44 3521 130
o Maternal age(vears) 26.21 26.38 26.3
o Maternal age at marriage 18.25 18.35 18.3
o Maternal age at 1* 19.90 20.04 20
o Maternal educational 8.28 10.59 9.44
o Paternal educational (vears) 9.10 11.01 10.1
o Maternal occupation
Housewives 123 98.4 | 116 92.8 | 239 95.6
Employed 2 1.6 9 T2 11 44
o Paternal occupation
Non- skilled & not work 96 76.8 | 58 46.4 | 154 61.6
Emploved 29 2321 67 53.6 | 96 38.4
a_Consanguinity 82 65.6 | 48 38.4 | 130 52
Maternal health statas & habits |
o Maternal Anthropometry
Weight (Pre-pregnancy) 63.67 65.82 64.7
Weight (at labour) 71.79 76.11 74
Height 1573 162.2 160
BMI 25.78 25.03 25.4
o Maternal Hb % 10.89 i1.12 11
o Disorders during pregnancy | 37 296 | 31 248 | 68 27.2
o Antenatal care visit 108 86.4 | 123 98.4 | 231 92.4
o Number of care visits 6.34 T 6.86
o Physician visit 36 28.8 | 22 176 | 58 23.2
o Number of Phys. visits 2.02 0.81 1.42
g Maternal bleeding 20 16 6 4.8 26 10.4
a Tea Drinking (Cups) 2.5 2.1 2.3
o Coffee Drinking (Cups) Q.72 0.41 0.56
o History of LBW 39 31.2 10 8 49 19.6
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4.2. Relationship between Maternal Socio-demographic Variables

and LBW
Table 2 Distribution of cases and controls by maternal age and paternal
education
Cases Controls Total

Variable No % No Yo No % P-value
Maternal age

-18 21 16.8 3 24 24 9.6 0.000*
19-34 87 69.6 111 88.8 198 79.2

35+ 17 13.6 11 8.8 28 11.2

Total 125 100 125 100 250 100

Maternal education

-6 34 272 14 11.2 48 19.2 0.001*
7-12 88 704 98 78.4 168 74.4

13+ 3 24 13 10.4 16 6.4

Total 125 100 125 100 250 100

Paternal education

-6 39 312 16 12.8 55 22 0.000*
7-12 70 56 77 61.6 147 58.8

13+ 16 12.8 32 256 48 19.2

Total 125 100 125 100 250 100
*Statistical significant

Table 2 shows that the maternal age has an important role in likelihood of low

birth weight. The results of this study provides evidence that the mothers of cases

of age less than or equal 18 years old is more than that of controls with percentage

16.8% among cases compared with 2.4% among controls. Strong positive

association between young mothers and LBW (OR= 8.93, 95% CI= 2.42, 38.96,

P= 0.000).0On the other hand, there was no association between LBW and mothers

of age 35 years and more. In addition the maternal education and paternal

education show a relationship with LBW infant, where LBW is more prevalent

among less educated mothers or fathers. It is noticed that maternal or paternal

education less than or equal 6 years is more among cases 27.2%for mothers’ cases

and 31.2% for fathers’ cases compared to 11.2% and 12.8% respectively for
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controls (OR=2.96, 95% CI= 1.43, 6.20, P= 0.001 for maternal education) and

(OR=3.09, 95% CI= 1.55, 6.22, P=0.000 for paternal education).

Table 3 Distribution of cases and controls by parental occupation

Cases Controls Total

_Variable No % _ No % No % P-value
Maternal occupation
House wife 123 98.4 116 92.8 239 95.6 0.031*
Emplovee 2 1.6 9 7.2 11 4.4
Total 125 100 125 100 125 100

Paternal occupation
Not work & unskilled 96 76.8 58 46.4 154 61.6 0.000*

Employee 29 23.2 67 53.6 96 38.4
Total 125 100 125 100 250 100
*Statistical significant

Also the maternal and paternal occupation has an important association with
LBW, inspite of that 95.6% of study population were housewives but there was
statistically significant differences between cases and controls regarding mothers’
occupation where 1.6% of cases’ mothers were employed compared with 7.2% of
controls’ mothers. So there is negative association between mothers’ employment
and LBW (OR= 4.77, 95% CI= 1.01, 32.96 , P= 0.031). But the relation
between paternal occupation and LBW was more statistical significant than that of
maternal where 23.2% of cases’ fathers were employed compared to 53.6% of

control (OR=  3.82, 95% Cl= 214, 685, P=  0.000).
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Table 4 Distribution of cases and controls by maternal residence, type of

living area and type of family

Cases Controls Total
_Variable No % No % __ No % P-value
Maternal residence
Qutside Gaza Govern. 56 44.8 25 28 91 36.4 0.006*

Inside Gaza Govern. 69 552 90 72 159 63.6

Total 125 100 125 100 250 100

Maternal Living area

City 61 48.8 66 52.8 127 50.8 0.168
Camps 48 38.4 35 28 83 33.2

Village 16 12.8 24 19.2 40 16

Total 125 100 125 100 250 100

Family type

Extended 86 68.8 44 35.2 130 52 0.000%*
Nuclear 39 31.2 81 64.8 120 48

Total 125 100 125 100 250 100

*Statistical significant

As shown in table 4, significant differences between both groups (cases and
controls) were revealed according to maternal residence by governorate,
indicating that, the living outside Gaza governorate are more related to LBW
where 44.8% of cases’ mothers live outside Gaza governorate compared to 28%
of controls. Additionally living inside Gaza governorate has negative association
with LBW (OR= 0.48, 95% CI= 0.27, 0.84, P= 0.006). However, no statistically
significant differences between both groups (cases and controls) regarding
mothers’ living area were revealed.

Also, the table shows that the 68.8% of cases’ mothers were living in extended
family while35.5% of controls’ mother were living in extended family. Meaning
that, living in nuclear family have significant negative association with LBW

(OR= 0.25, 95% CI= 0.14, 0.43, P=0.000).
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Table 5 Distribution of cases and controls by family problems, types of

problems, social stresses, and tired in work

-Cases Controls Total
_Variable No % No % No % P-value
Familv problems
ves 46 36.8 11 8.8 57 22.8 0.000*
No 79 63.2 114 91.2 193 772
Total 125 100 125 100 250 100
Type of Problems
Social 31 24.8 7 5.6 38 152 0.000*
Economic 11 8.8 3 24 14 5.6 0.006*
Political 4 3.2 1 0.8 5 2
No 79 63.2 114 91.2 193 77.2
Total 125 100 125 100 250 100
Traumatic stress
Yes 36 28.8 12 9.6 48 19.2 0.000*
No 89 74 37 113 90.4 202 80.8
Total 125 100 125 100 250 100
Tiredness
Yes 72 57.6 26 20.8 98 39.2 0.000*
No 53 42.4 99 79.2 152 60.8
Total 125 100 125 100 250 100
*Statistical significant

Table 5 shows that there is strong positive relation between exposure of mothers

to family problems during the pregnancy and LBW (OR= 6.03, 95% CI= 2.81,

13.22, P= 0.000). The study indicated that 36.8% of mothers of cases were

exposed to family problems compared to 8.8% of controls, meanwhile, the social

problems were the most problems of the family of the study population, where

24.8% of cases’ mothers were exposed to social problems compared to 5.6% of

controls. Moreover the percentage of cases’ mothers who exposed to economic

problems was 8.8% compared to 2.4% of controls. This indicating that there was

association between LBW and both social problems and economic problems
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(OR= 6.39, 95% CI= 2.53, 16.83, P= 0.000 for social problems) and (OR= 529,
95% CI= 1.31, 24.76, P= 0.006 for economic problems).

Furthermore, the same table indicated that 28.8% of cases’ mother were exposed
to traumatic stress as perceived by mother in contrast 9.6% of controls. Strong
positive association between exposure to traumatic stress and LBW was revealed
(OR= 3.81, 95% CI= 1.78, 8.26, P= 0.000). Additionally, a significant difference
between both groups with regard to maternal feeling of tiredness in the work
either in home or in job as the mothers perceived. Nearly 57.6% of mothers of
cases perceived tiredness in their work during their pregnancy compared to 20.8%
of controls. The differences between the two groups were reported to be strongly

statistically significant (OR= 5.17, 95% CI= 2.85, 9.42, P=0.000).

Table 6 Distribution of cases and controls by consanguineous marriage

Cases Controls Total

_Variable No % No % No % P-value
consanguinity
Yes 82 65.6 48 38.4 130 52 0.000*
No 43 344 77 61.6 120 48
Total 125 100 125 100 250 100
Consanguinity degree
First cousin 60 48 33 26.4 93 37.2 0.000*
Second cousin 22 17.6 15 12 37 14.8 0.011*
Non 43 344 T 61.6 120 48
Total 125 100 125 100 250 100

*Statistical significant

Concerning the relationships between consanguineous marriage and LBW, table 6
shows that 65.6% of consanguineous marriages were found among cases
compared 38.4% of consanguineous marriages among controls. Further, the table

also shows that LBW occurred more among cases of first —degree marriage with a
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percentage of 48% compared with 26.4% of controls. Moreover, the relationships

between consanguineous marriages and LBW showed strong positive association

(OR= 3.06, 95% CI= 1.77, 5.30, P= 0.000).

4.3. Relationship between Maternal Health Status and LBW

Table 7 Distribution of cases and controls by maternal height, body mass

index (BMI), and weight gaining during pregnancy

Cases  Controls  Total
_Variable No % No Y% No %o P-value
Maternal Height
-150 17 13.6 4 3.2 21 8.4 0.003*
>150 108 86.4 121 96.8 229 91.6
Total 125 100 125 100 250 100
Body Mass Index
underweight 11 8.8 10 8 21 8.4
Normal weight 52 41.6 73 58.4 125 50
Overweight & obesity 62 49.6 42 33.6 104 41.6 0.007*
Total 125 100 125 100 250 100
Weight Gain (kg)
-7 60 48 27 21.6 87 34.8 0.000*
>7 65 52 98 78.4 163 65.2
Total 125 100 125 100 250 100
*Statistical significant

Interestingly, the maternal somatic characteristic has a relationship with LBW. As

shown in table 7 there was 13.6 % of cases’ mothers were less than or equal 150

cm compared to 3.2% of controls. That means there was strong positive

association between maternal height less than or equals 150 cm and LBW (OR=

4.76, 95% CI= 1.45, 17.31, P= 0.003). In addition table 7 shows that the

overweight and obesity of mothers has a strong positive association with LBW,

where approximately half of cases’ mothers were overweight and obese compared
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to one third of controls’ mothers were so, indicating that normal weight according

to the classification of body mass index is a protective factor for delivery LBW

(OR= 0.48, 95% CI= 0.27, 0.85, P= 0.007).But there was no association between

LBW and underweight mothers. Worth noting that also weight gaining during

pregnancy has a relationship with LBW between the two groups, indicating that

the gaining of mother more than 7 kg during pregnancy is a protective factor for

delivery baby with LBW (OR= 0.3, 95% CI= 0.17, 0.54, P= 0.000).

Table 8 Distribution of cases and controls by maternal disorders and anemia

during pregnancy

Cases Controls Total
_Variable No % No % _ No % P-value
Disorders
Yes 27 29.6 31 248 68 272 0.394
No 88 70.4 94 75.2 182 72.8
Total 125 100 125 100 250 100
Anemia
Yes 74 59.2 68 54.4 142 56.8 0.444
No 51 40.8 57 45.6 108 432
Total 125 100 125 100 250 100

*Statistical significant

Worth noting that, although 29.6 of cases’ mother were complained of disorders

during pregnancy compared to 24.8% of controls, the result shows no statistical

significant differences between both groups with regard to mothers’ disorders

during pregnancy as shown in table 8.
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Also the table shows that approximately more than 55% of mothers were

complaint of anemia during the third trimester of pregnancy where 59.2% of

cases’ mother and 54.4% of controls’ mothers were anemic. There was difference

between cases’ mothers and controls’ mothers, but this difference did not reach a

statistical significant level.

Table 9 Distribution of cases and controls by maternal hypertension induced

pregnancy (PIH), type of blood pressure, cardiac diseases and renal diseases

_Variable No %. No % No % P-value
PIH
Yes 21 16.8 12 9.6 33 133 0.093
No 104 83.2 113 90.4 217 86.8
Total 125 100 125 100 250 100
Blood pressure type
Hypertension 11 8.8 6 4.8 17 6.8
Normal 92 73.6 105 84 197 78.8 0.044*
Hypotension 22 17.6 14 11.2 36 144
Total 125 100 125 100 250 100
Cardiac Diseases
Yes 4 3.2 1 0.8 5 2 0.175
No 121 96.8 124 99.2 245 98
Total 125 100 125 100 250 100
Renal Diseases
Yes 24 19.2 14 11.2 38 15.2 0.078
No ' 101 80.8 111 88.8 212 84.8
Total 125 100 125 100 250 100
*Statistical significant

Tables 9 and 10, depict different illness encountered during the pregnancy. It

could be inferred from the finding that 16.8% of mothers who had suffered from

preeclampsia (PIH) were cases. In contrast, controls constitute 9.6%. However the

study revealed no significant statistical association between both groups according

to Pregnancy-induced hypertension (PIH) (P= 0.093). On the other hand, the study
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revealed statistical positive association between abnormal blood pressure (both
hypertension and hypotension) of mothers at the time of labor and LBW, where
26.4% of cases’ mothers were of abnormal blood pressure compared to 16% of
controls. This result suggests that normal blood pressure of mothers at the time of
labor is a protective factor for delivery LBW (OR= 0.53, 95% CI=0.27, 0.99, P=
0.044). Also table 9 shows that there were only 2% of mothers complained of
cardiac diseases during pregnancy. There were differences between both groups
regard to cardiac diseases but this difference did not reach a statistical significant
level. Worth noting that renal diseases of mothers during pregnancy also have no
significant association with LBW (P=0.078) where 19.2% of cases’ mother
complained of renal diseases compared to 11.2% of controls. It is important to
mention that the percentage of cases’ mothers who complained of pregnancy
induced hypertension (PIH) is approximately equal the percentage of controls’
mothers who complained from renal diseases, and the same in the controls’

mothers as shown in table 9.
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Table 10 Distribution of cases and controls by maternal and respiratory

diseases
Cases  Controls __ Total
_Variable No % No % No % P-value
Respiratorv Diseases
Yes 13 104 12 9.6 s 10 0.833
No 112 89.6 113 90.4 225 90
Total 125 100 125 100 250 100
Diabetes mellitus
Yes 2 1.6 5 4 7 2.8 0.250
No 123 98.4 120 96 243 97.2
Total 125 100 125 100 250 100

*Statistical significant

As shown in table 10, there were no association between respiratory diseases
during pregnancy and LBW in spite of 10% of mothers of study population
complained of respiratory diseases during pregnancy; 10,4 were cases’ mother
compared to 9.6% of controls. Additionally the study indicates that 1.6% of cases’
mother were diabetic during pregnancy compared to 4% of controls. However

there were no statistically association between diabetes mellitus of mothers during
pregnancy and LBW. The study indicated that there was no mother of study

population complained of hepatic diseases during pregnancy.
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4.4. Relationship between Maternal Habits and Behaviors during
pregnancy an LBW

Table 11 Distribution of cases and controls by maternal passive smoking, and

smoking in the same room

Cases Controls Total
_Variable No % No %. No % P-value
Passive Smoking
Yes 89 712 63 50.4 152 60.8 0.001*
No 36 28.8 62 496 98 39.2
Total 125 100 125 100 250 100
Smoking in the room
Yes 73 58.4 31 248 104 41.6 0.000*
No 52 41.6 94 75.2 146 58.4
Total 125 100 125 100 250 100

*Statistical significant

The habit of frequently passive smoking of mothers during pregnancy showed that
obvious significant differences among cases and controls. Table 11 shows that
71.2 % of cases’ mothers were passive smokers compared to 50.4% of controls.
Meaning that, there was strong positive association between LBW and passive
smoking (OR= 2.4, 95% CI= 1.4, 4.25, P= 0.001). Moreover the study shows that
the positive association between LBW and passive smoking increased when the
active smokers smoke in the same room that the mothers live in (OR= 4.26, 95%
Cl= 2.4, 7.58, P= 0.000), where 58.4% of mothers of cases were exposed for
passive smoking in the same room compared to 24.8% of controls. On the other
hand, it is important to mention that the percentage of active smokers among the

mothers of study population was zero.
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Table 12 Distribution of cases and controls by Tea and coffee drinking and

the number of cups

Cases Controls _ Total
_Variable No % No % No. % P-value
Tea drinking
Yes 97 77.6 85 68 182 72.8 0.088
No 28 22.4 40 32 68 72
Total 125 100 125 100 250 100
Number of tea cups _
Less than 2 39 312 57 45.6 96 384
More than or equal 2 86 68.8 68 54.4 154 61.6 0.019*
Total 125 100 125 100 250 100
Coffee drinking
Yes 44 352 27 21.6 71 28.4 0.017*
No 81 64.8 98 78.4 179 1.6
Total 125 100 125 100 250 100
Number of coffee cup
Less than 2 92 73.6 109 87.2 201 80.4
More than or equal 2 33 26.4 16 12.8 49 19.6 0.007*
Total 125 100 125 100 250 100

*Statistical significant

Concerning mothers’ tea drinking did not reach a statistical significant (P=
0.088), in spite of most of study population (72.8%) were tea drinker where
77.6% of them were cases compared to 68% of controls. However, the association
was positive between LBW and the number of cup of tea drunk by mothers during
pregnancy. The findings indicated that the percentage of cases’ mother who were
drinking more than or equal 2 cups of tea during pregnancy was 68.8% compared
to 54.4% of controls. Indicating that the habit of drinking less than 2 cups of tea is
a protective factor for delivery LBW (OR= 0.54, 95% CI= 0.31, 0.94, P=0.017).

In addition, the results showed that 35.2% of cases’ mother had been used to drink
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coffee compared to 22.1% of controls. It can be inferred that there was positive

association between the habit of drinking coffee and LBW (OR= 1.97, 95% Cl=

1.08, 3.60, P= 0.017). Furthermore the same table indicted that 26.4% of cases’

mother used to drink more than or equal 2 cups of coffee compared to 12.8% of

controls. Concluding that the drinking more than or equal 2 cups of coffee during

pregnancy also have strong positive association with LBW (OR= 2.44, 95% CI=

1.21, 4.98, P=0.007) as shown in table 12.

Table 13 Distribution of cases and controls by antenatal care visits, number

of visits, regularity of visits, and type of center

Cases  Controls _ Total
_Variable No % No % No Yo P-value
Antenatal care visit
Yes 108 86.4 133 98.4 231 92.4 0.000*
No 17 13.6 2 1.6 19 7.6
Total 125 100 125 100 250 100
Number of visits
Less than 4 27 21.6 13 10.4 40 16 0.016*
More than or equal 4 98 78.4 112 89.6 210 84
Total 125 100 125 100 250 100
Regularity of Visiting
Yes 99 79.2 118 94.4 217 86.8 0.000*
Irregular or no visits 26 20.8 74 5.6 33 18.2
Total 125 100 125 100 250 100
Tvype of center
PHC (MOH) 38 304 48 384 86 34.4 0.000*
UNRWA 54 432 66 52.8 120 48 0.000*
Others 16 12.8 9 749 25 10
No visits 17 13.6 2 1.6 19 7.6
Total 125 100 125 100 250 100
*Statistical significant
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The results show that 92.4 % of the total study population received antenatal care
services during the current pregnancy. Of those who received antenatal care,
86.4% were cases and 98.4% were controls. The relationship between LBW and
receiving antenatal care services showed strong negative association (OR= 0.10,
95% CI= 0.02, 0.48, P= 0.000). Moreover, there was statistically significant
difference between both cases and controls concerning the number of visits of
antenatal care center and the regularity of visiting of the center as illustrated in
table 13. The same table showed that percentage of controls who used to visited
the antenatal care centers more than or equal 4 visits 89.6% and 94.4% of the
controls’ mother visited the centers regularly compared to 78.4% and 79.2% of
cases respectively. Meaning that there is strong negative association between
LBW from one side and visiting the antenatal care centers more than or equal 4
visits and regularity of visiting from other side (OR= 0.42, 95% CI= 0.19, 0.91,
P= 0.016) and (OR= 0.23, 95% CI= 0.09, 0.58, P= 0.000) respectively. In
addition, the study showed a significant difference between both groups with
regard to the type of center of antenatal care. Nearly 73.6% of cases’ mother used
to visit antenatal care centers of primary health care of Ministry of Health (MOH)
and UNRWA compared to 91.2% of controls. Indicating that there is negative
association between LBW and following up the pregnancy in the centers of
antenatal care of MOH and UNRWA (OR= 0.09, 95% CI= 0.01, 0.46, P= 0.000
for MOH centers) and (OR= 0.1, 95% CI= 0.01, 0.46, P= 0.000 for UNRWA
centers). However, there was no significant association between utilizing

antenatal care of other centers (NGOS and private sector) and LBW.
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Table 14 Distribution of cases and controls by physician visits, and number

of visits
Cases Controls Total
_Variable No % No % No % P-value
Physician visit
Yes 36 28.8 22 17.6 58 232 0.036*
No 89 712 103 82.4 192 76.8
Total 125 100 125 100 250 100
Number of visits
Less than 4 101 80.8 114 91.2 215 86 0.018*
More than or equal 4 24 19.2 11 8.8 35 14
Total 125 100 125 100 250 100

*Statistical significant

The study showed positive association between LBW and visiting the physician
for secking therapy for any disorder during pregnancy (OR= 1.89, 95% CI= 1.00,
3.61, P= 0.036). As shown in tables 14 it is noticed that 36 (28.8%) mothers of
cases visited physician during pregnancy and 22 (17.6%) mothers of controls
visited physician. Also it is observed that almost all the mothers of cases who
were experienced disorders during pregnancy visited the physician (36 mothers of
37) as shown in tables 8 and 14. In contrast, approximately 71% of mothers of
controls who were experienced disorders during pregnancy visited the physician
(22 of 31 mothers). Worth noting that result shows a remarkable consistency with
the result of table 13 which indicated that visiting any center of antenatal care
rather than those of MOH and UNRWA has a positive association with LBW.

In addition the findings in table 14 showed that the more the number of visiting
the physician during pregnancy, the more probability of delivery LBW.

The percentage of cases’ mother visited physician during the current pregnancy

more than or equal 4 is 19.2% compared to 8.8% of controls. Indicating that there
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was a positive association between visiting the physician more than or equal 4

times during pregnancy and LBW (OR= 2.46, 95% CI= 1.09, 5.76, P=0.018).

4.5. Relationship between Gyno-obstetric conditions and LBW

Table 15 Distribution of cases and controls by maternal age at marriage and

at first delivery and parity

Cases Controls Total
_Variable No %  No % No %  P-value
Age at marriage
-18 89 LY ¥ 7 57.6 161 64.4 0.025*
19+ 36 28.8 53 42.4 89 35.6
Total 125 100 125 100 250 100
Age at first delivery
-18 49 39.2 40 32 89 35.6 0.235
19+ 76 60.8 85 68 161 64.4
Total 125 100 125 100 250 100
Parity
Primigravida 34 21.2 18 144 52 20.8 0.013*
1-4 49 39.2 61 48.8 110 44
>5 42 33.6 46 36.8 88 202
Total 125 100 125 100 250 100
*Statistical significant

Table 15 shows that 71.2% out of the total cases’ mothers were less than 18 years
when they have been married, only 57.6% of their counterparts had the same
experience. The relationship between the two groups showed strong positive
association (OR= 1.82, 95% CI= 1.04, 3.19, P= 0.025). However, no statistically
significant differences between controls and their counterparts with regard to the
maternal age at first delivery as shown in same table.

The same table shows more than quarter of cases’ mothers were Primigravida, in
contrast 14.4% of controls’ mothers. This result suggests a positive association
between LBW and Primigravida with strong statistically differences between both

groups (OR=2.22, 95% CI= 1.13, 4.41, P=0.013).
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Table 17 Distribution of cases and controls by birth interval between last

labor and current pregnancy, and the gestational age

Cases  Controls Total
Variable No % No % No % P-value
Birth interval months
-12 months 74 59.2 59 47.2 133 23.2 0.012*
13-36 months 32 25.6 52 41.6 84 33.6 0.007*
>36 months 19 152 14 112 33 13.2 0.056
Total 125 100 125 100 250 100
Gestational age weeks
Less than 37 weeks 47 40.2 8 6.6 55 23.1
37- 40 weeks 66 56.4 94 77.7 160 67.2 0.000*
42+ weeks 4 3.4 19 15.7 23 9.7
Total 117 100 121 100 238 100

*Statistical significant

There were significant differences between cases and controls with regard to the
interval between the current pregnancy and previous delivery. The result indicated
that 47.2% of controls’ mothers had had pregnancy interval 12 months and less,
compared with 59.2% of cases’ mothers (P=0.012). In addition, the association
between LBW and birth interval more than 36 months was weak and marginally
statistically significant (0.056). Meaning that, birth interval more than 12 months
and less than or equal 36month was negatively associated with LBW (OR= 0.48,
95% CI= 0.27, 0.85, P=0.007) (Table 17).

Further more table 17 shows that there was a strong negative association between
full term  (37- 41 weeks) with regard to gestational age and LBW (OR= 037,
95% CI= 0.20, 0.68, P= 0.000). The results indicated that the prevalence of LBW
among preterm infants is higher than the prevalence of normal birth weight among
preterm baby. The percentage of cases that were preterm was 40.2% compared to
6.6% of controls. It is important to mention that there were 12 mothers (8 cases’
mothers, and 4 controls’) did not know their LMP, so it was difficult to measure

their gestational age.

101




Table 18 Distribution of cases and controls by intrauterine growth during

pregnancy
[ # 1
_Variable No % No % No % P-value
Intra-uterine growth
Large for gestational age 1 0.85 12 9.9 13 5.46 0.000*
Appropriate for gestational age 37 31.6 109 90.1 146 61.34
Small for gestational age 79 67.52 79 33.20
Total 117 100 121 100 238 100
*Statistical significant
About one third (33.2%) of the total study population were small for gestational
age (SGA), where two third of cases (67.52%) were so compared to no control
was SGA. The results reflected that intrauterine growth retardation has a strong
positive association with LBW (OR= 249.47, 95% CI= 35.55, 4987.74, P=
0.000) (Table 18).
It is obvious from tables 17 and 18 that LBW has a strong significant correlation
with both prematurity (gestational age less than 37 weeks) and intrauterine growth
retardation. However, the association between LBW and IUGR is stronger than
that association between LBW and prematurity,
Table 19 Distribution of cases and controls by vaginal bleeding and the
period of bleeding during pregnancy
Cases Controls Total
_Variable No %  No % No . P-value
Maternal bleeding
Yes 20 16 6 4.8 26 10.4 0.004*
No 105 84 119 95.2 224 89.6
Total 125 100 125 100 250 100
Period of bleeding
First trimester 8 6.4 2 1.6 10 4 0.04*
Second trimester 8 6.4 3 2.4 11 4.4
Third trimester 4 3.2 1 0.8 5 2z
No 105 84 119 95.2 224 89.6
Total 125 100 125 100 250 100
*Statistical significant
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A strong positive association between maternal vaginal bleeding during
pregnancy and LBW was revealed (OR= 3.73, 95% CI= 1.37, 10.96, P= 0.004). It
was observed that 16% of cases’ mothers suffered from vaginal bleeding during
pregnancy compared to 4.8% of controls. The study also showed that there is
statistical significant difference between both groups with regard the period of
bleeding according to the trimester of pregnancy (P= 0.04). Worth noting that the
percentage of cases’ mothers who suffered from vaginal bleeding in the first
trimester and second trimester equal (6.4%) while their percentage in the third
percentage is the half (3.3%). In contrast the percentage of controls’ mothers who
suffered from vaginal bleeding in first or in the third trimester constitute one
quarter the percentage of this of cases’ mothers (1.6% in first trimester and 0.8%

in third trimester for cases’ mothers) (Table 19).

Table 20 Distribution of cases and controls by history of delivery LBW

Cases Controls Total
_Variable No % No % No % P-value
Historv of LBW
Yes 39 312 10 8 49 19.6 0.000*
No 86 68.8 115 92 201 80.4
Total 125 100 125 100 250 100
*Statistical significant

Table 20 showed that31.2% of cases’ mothers have a history of delivery LBW
infants previously compared to 8% of controls. Meaning that a history of delivery
LBW has strong positive association with LBW (OR= 5.22, 95% CI=2.35, 11.86,

P= 0.000).
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Table 21 Proportion of cases using weight of infant for gestational age as an

index; by gestational age group

Large Appropriate Small Total
_Variable No % No % No % NO %
Gestational age
Premature (<37 weeks) 1 0.86 37 31.62 9 7.69 47 40.17
Full term (37-40 weeks) 0 0 0 0 66 5641 66 5641
Post-mature (> &=42 weeks) 0 0 0 0 4 3.42 4 3.42
Total 1 0.86 37 31.62 79 67.52 117 100

Table 22 Proportion of controls using weight of infant for gestational age as

an index; by gestational age group

Large ____ Appropriate Small Total
_Variable No % No % No Y% NO %
Gestational age
Premature (<37 weeks) 2 1.65 6 4.96 0 0 8 6.61
Full term (37-40 weeks) 9 7.44 85 70.25 0 0 94 77.69
Post-mature (> &=42 weeks) 1 0.83 18 14.88 0 0 19 15.7
Total 12 9.92 109  90.08 0 0 121 100

As shown in tables 21, 22, the results indicated that 67.52% of LBW infants
(Cases) were small for gestational age (SGA), where 59.83 of them were [UGR
only and 7.69% were IUGR and premature in the same time. Worth noting that
40.17% of LBW were premature, where 31.62% Of them were premature and
appropriate for gestational. Indicating that the main cause of LBW was intra-
uterine growth retardation. The proportion of premature LBW to LBW due to
IUGR is 1:1.5. In contrast, most of controls were appropriate for gestational age
(90.08%), where 70.25% of them were full-term and appropriate for gestational

age. In addition, the percentage of prematurity among control was 6.61%. So the

104

P].‘J’P‘Il LTIV W PI‘J

iv - R A E AR A mms e m e = o —— *
J e ) -r

to mention there was none of controls SGA, but 9.92% of them were large for

B T, S ST ol [ (IR, N . | ol




proportion of prematurity to full term among controls was 1:11.75. It is important

to mention there was none of controls SGA, but 9.92% of them were large for

gestational age compared to .71 of cases.
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Table 23 Summary of statistical significance variables

Factor Exposure Exposure Bivariate analysis
among Cases among Controls
No % NO % OR 95%CI P-V

Maternal age 21 87.5 3 12.5 893 (2.42-38.96) 0.000
Maternal illiteracy 34 70.8 14 292 296 (1.43-620) 0.001
Paternal illiteracy 39 70.9 16 29.1 3.09 (1.55-6.22) 0.000
Maternal unemployment 123 515 116 48.5 4.77 (1.01-32.96) 0.031
Paternal unemployment 96 62.4 58 37.6 3.82 (2.14-6.85) 0.000
Inside Gaza residence 69 434 90 56.6 0.48 (0.28-0.84) 0.006
Nuclear family living 39 32.5 81 67.5 025 (0.14-0.43) 0.000
Family Problems 46 80.7 11 193 6.03 (2.81-13.22) 0.000
Social problems 31 81.6 7 184 6.39 (2.53-16.83) 0.000
Economic problems 11 78.6 3 214 529 (1.31-24.76) 0.006
Traumatic stress 36 75 12 25 3.81 (1.78-8.26) 0.000
Tiredness 2 73.5 26 265 5.17 (2.85-9.42) 0.000
Consanguinity 82 63.1 48 369 3.06 (1.77-5.30) 0.000
Short maternal stature 17 81 4 19 476 (1.45-17.31) 0.000
Maternal body weight 52 41.6 i 584 048 (0.27-0.85) 0.007
Blood pressure (normal) 92 46.7 105 533  0.53  (0.27-0.99) 0.044
Passive smoking inroom 73 70.2 31 298 426 (2.4-7.85) 0.000
Tea drinking<2 cups/day 39 40.6 37 594 0.54 (0.31-0.94) 0.017
Coffee drinking>2 cups 33 67.3 16 327 244 (1.21-498) 0.007
Antenatal care visit 108 46.8 123 532 0.10 (0.02-0.48) 0.000
four visits and more 98 46.7 112 533 042 (0.19-091) 0.016
Regular visits 99 45.6 118 454 023 (0.09-0.58) 0.000
Type of Antenatal center 92 44.7 114 553 0.03 (0.12-0.59) 0.000

Private Physician visits 36 62.1 22 37.9 1.89 (1-3.61) 0.036
Maternal age at marriage 89 55.3 72 447 1.82 (1.04-3.19) 0.025
Primigravida 34 65.4 18 346 222 (1.13-441) 0.013
Birth interval 32 38.1 52 619 0.48 (0.271-0.85) 0.007
Prematurity 47 85.5 8 145 948 (24.02-23.2) 0.000
Intra- uterine growth 79 100 0 0 249  (36-4988)  0.000
Vaginal bleeding 20 76.9 6 23.1 3.37 (1.37-10.96) 0.004
History of LBW 39 79.6 10 204 522 (2.35-11.86) 0.000
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Table 23 summarizes the most important and significant study variables in
relation to low birth weight. As shown in the table, young age mother, low
educational level and unemployment of parents at a greater risk of LBW. LBW
infants are more likely to mothers live outside Gaza governorate, in extended
family, suffering from family such as social and economic problems and stresses,
and feeling tiredness during home-care. Consanguinity increases the risk of
LBW. Moreover short stature, overweight and obesity, low weight gaining during
pregnancy and abnormal blood pressure revealed positive association with LBW.
Also exposing of mothers during pregnancy to passive smoking and high caffeine
intake by tea and coffee drinking are contributing factors in LBW occurrence.
Regular antenatal care centers of MOH and UNRWA visiting decreases the
chances of getting LBW, while visiting the privet clinics have positive association
with LBW. Early marriage, primigravida, short birth interval, suffering from
vaginal bleeding and having a history of LBW were associated with LBW.

Both intrauterine growth retardation and prematurity were strongly significant
associated with LBW. But intrauterine growth retardation was completely

restricted to LBW infants.
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Discussion
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Discussion

As part of unmatched case control study of maternal risk factors of LBW, the
study identifies some possible maternal factors such as socio-demographic factors,
maternal health status during pregnancy, some habits and behaviors of mothers
during the current pregnancy, and the gyno-obstetric condition of mothers.

It is important to mention that this study is the first case control study conducted
in Gaza strip to test the maternal risk factors of LBW which were studied
elsewhere. The results of this research matched with other similar studies in some

findings and different in others.

5.1. Socio-demographic factors

It has been found that there was high variation across levels of basic
socioeconomic variables except the living area of mothers did not show any
association with LBW. Inspite there was no association between the maternal
living area and LBW, but there was strong association between the maternal
residence according to the governorates. This result could be explained by that all
the Gaza strip become as a big city and there is no different between city, camps
or villages. Also the difference which present between the residence of mother
inside Gaza governorate and outside Gaza governorate in relation to getting LBW
could be explained that the mothers who lived inside Gaza governorate could be
more educated than mothers lived outside Gaza governorate, or the quality of
services of antenatal care of Gaza governorate’s centers is higher than that of

outside Gaza governorate’s centers. Also the accessibility to the antenatal care
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centers inside Gaza governorate is more than that outside Gaza governorates. In
addition that the socioeconomic status of mothers who live in Gaza governorate is

better than that who live outside- Gaza governorate.

Maternal age

The results of the study revealed that maternal age less than or equal 18 years old
is more prevalent in cases and an obvious and extremely pronounced positive
association between LBW and young mothers. It is clear that young mother had
significantly more risks of SGA compared with mothers more than 18 years old.
This result is accordance with other study (6). Whether this association simply
reflects the deleterious socio-demographic environment of most pregnant
teenagers or whether biologic immaturity is not known. Therefore, further
research is needed in this field. On the other hand, although the percentage of
cases’ mothers whose age more than or equal 35 years old was more than this of
controls, there was no significant association between LBW and mothers older
than 35 year old. This is not matched with other studies (63).

Regarding the maternal age at marriage, the results revealed that more than two
third of mothers of study population married before or at age 18. Meaning that the
early marriage of females is the social and cultural preference in Palestinian
society. Moreover there was positive association between LBW and early
marriage of mothers, indicating that this result is consistent with the result of
study which revealed the significant association between LBW and the young age

of mothers.
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Maternal education and occupation

The study identifies positive association between LBW and the maternal or
paternal illiteracy. The conclusion could be derived from the result is that, the
more educated mother can understand their own risks and recognize early and
suspicious signs and symptoms associated with complications, and they can
modify amenable risk factors as specific stresses, efforts and activities. In addition
the quality of antenatal care which provided for the educated mothers could be
better than for those mothers of less education level. Furthermore, maternal
education may influence fertility rate, affects the age at marriage. Worth noting
the risk of LBW also increased among unemployed mothers. The result of present
study is consistent with what suggested by Poerksen and Pettit that employment
leads to better social support and improved access to health care (69). Also the
employee mothers have a higher educational level and socioeconomic status (70).

The results of this study demonstrate a significant negative association between
the higher level of fathers’ education and employment from one side and LBW
from other side. Meaning that the families of fathers with high educational level
and employee have a good socioeconomic status, which ensure less maternal
stress and anxiety during pregnancy and guarantee good circumstances for
mothers to care their pregnancy, to seek good and regular antenatal care and to

gain sufficient weight during their pregnancy.
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Family type, Social problems and stress

The association between LBW and family and social conditions and
circumstances of mothers was evaluated. The study revealed significant
association between LBW and all variables of family and social circumstances.
The data presented by the present study shows that LBW is more prevalent among
mothers who lived in extended family. Meaning that the living in extended family
is a risk of getting LBW infant. This explained by that the mothers who live in
extended family are more exposed for family and social problems and traumatic
stress. Further more that the living in extended family could be indicator of low
socioeconomic level of the family which increase the stress and anxiety of the
mothers. In addition that the mothers who lived in extended family work in their
home more for caring the family members, and this working characterized by high
level of physical exertion which increased the risk of giving birth to a preterm
LBW infants which is concordance with previous studies (67). Interestingly, that
the current study also proved that the strong positive association between LBW
and the tiredness which perceived by the mothers in their working in their homes
which support that the living in extended family require more physical effort from
mothers. Also the study support the previous explanation which clarified that the
mothers who lived in extended family are more exposed to social and economic
problems and stress by revealing the strong positive association between LBW
from one side and family problems such as social and economic problems and
maternal stress from other side. This is satisfying with the fact that stress leads to
increased catecholamine excretion which will reduce the efficiency of caloric
intake and reduced placental weight (74) and that stress can reduce women’s

ability to obtain adequate nutrition, rest, exercise, and medical care.
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Consanguinity

Consanguineous marriage is the social and cultural preference in Palestine
society. The result of the study revealed that consanguineous marriage much more
prevalent in cases and an obvious and extremely pronounced positive association
between LBW and consanguineous. The effect of consanguineous marriage on
LBW is not known either directly or due to other conditions. Investigations of the
influence of parental consanguinity on infants birth weight was matched with the
study done in Gaza strip by El-Kariri Moaen (84). Worth noting that the results of
El-Kariri study was similar to the current study regarding the percentage of
parental consanguinity among LBW where it was 63.9% in El-Kariri study and
65.6% in the current study. Also the results of current study was concordant with
other two studies conducted in Kuwait by EI-Alfi (85) and in Iraq by Ramankuty
in (131). Furthermore, it is important to mention that the study indicated that
31.2% of cases’ mothers have a history of delivering LBW infants. This indicating
that maternal genetic variations are likely to affect fetal growth. Therefore further

investigations are needed to rule out hereditary LBW.
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5.2 Maternal health status

Maternal health status during current pregnancy was assessed; the focus of the
recall was on the complaining of mothers from specific diseases during the
intended pregnancy and on the weight of mothers before pregnancy. Although the
results from this study demonstrate a significant association between LBW and
maternal somatic characteristics (height, weight, Body mass index), surprisingly
there was no association between maternal health problems and LBW except the

disorder of blood pressure.

Maternal Height

Previous studies have concluded that there is increase significantly in LBW when
there is decrease in maternal height “less than 150 cm” (86). In the current study,
the results were concordance to the results of previous study. There was strong
positive association between short mothers (less than or equal 150 ¢cm) and LBW.
Most of studies explained the influence of maternal height on LBW by two
theories, one of them consider the height as indicator of the nutrition of mothers
during childhood (54,87). The other theory regards the maternal height a genetic

factor that influences the birth of infant (88).

Maternal weight, body mass index, and weight gaining

The results of this study demonstrated that approximately 50% of mothers’ cases
are overweight according to BMI. Therefore there was positive association
between overweight and obesity and LBW. The result is not surprising and merely

reflects the fact that overweight and obese mothers could not practice physical
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exercises. [Exercising in pregnancy is thought to offer the mother the same
benefits as in the non-pregnant state; cardio-respiratory, musclo-skeletal,
metabolic and physiological well-being. In addition, the fetus may benefit from
enhanced maternal physiological reserves (132). This is supported by the results
of one study that found a decreased risk of SGA with moderate physical activity
before pregnancy (133). Furthermore being over weight increases the risk of
complications such high blood pressure and diabetes during pregnancy (91). In
this respect, it is important to mention that there was no association between LBW
and underweight. This result is not matched with other previous studies, which
revealed that low pre-pregnant weight is associated with LBW, SGA, and preterm
birth (89, 90). This point needs more clarification and investigation in future
studies. In general the conclusion from the previous results, being a health body
weight is important before pregnancy.

Because half of mothers of cases were overweight and obese, we consider that the
minimum weight gaining that the mothers must gain during pregnancy is more
than 7 kg, inspite of other studied showed that the mothers have to gain at least 10
kg during pregnancy, otherwise they will get fullterm LBW or SGA (92). The
data, which generated from this study, revealed that approximately 50% of cases’
mothers gain less than or 7 kg. Also there was strong positive association between
LBW and the weight gaining less than or 7 kg during pregnancy. Other studies
were concordance with this study in explanation the factors that affect weight
gaining during pregnancy such as working hard work, poor nutrition status during
pregnancy, and adolescent age during pregnancy (94, 95, 96). In addition the low

educational level affect the weight gaining of mothers.
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during pregnancy, which could reduce the negative impact of low hemoglobin
level on infant growth. This free supply of iron for pregnant anemic women could
also justify the mild degree of anemia among mothers of study population. Worth
noting that hemoglobin level of pregnant women could help to assess the nutrition
status of pregnant women during pregnancy. Therefore, the percentage of anemic
mothers (56.8%) of study population indicated that there was poor nutrition status
among them, but the positive intervention of antenatal care services of MOH and
UNRWA by iron supplement policy hides unfavorable pregnancy outcomes
associated with low hemoglobin level, which related to deficient maternal iron
nutrition. So the reproductive health services need expanded program for

prevention and treatment of malnutrition among pregnant women.

Blood pressure and Hypertensive states of pregnancy

According to the PIH diagnosed and reported in the file of pregnant mothers by
the obstetrician, the results of the study showed there was no association between
LBW and PIH, inspite of that the percentage of cases’ mothers who were
suffering from PIH is 2 times more than the percentage of the controls’ mothers.
This result is not matched with other study concerned in the same subject (103).
But the explanation of this result could be to two reasons: first, good control of
PIH by early diagnosis of the problem during pregnancy by antenatal care visiting
and follow up and good management of diagnosed cases. The second factor is that
the hypertension of mothers of study population could be low resistance
hypertension that improved with simple treatment and change of lifestyle and is
frequently associated with normal fetal growth (104). The last explanation was
proved by the results of this study, which showed that the percentages of mothers
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of cases or controls who diagnosed as Hypertensive mothers on the base of
measuring the blood pressure of pregnant women at time of entering the reception
room of obstetric department were nearly half the percentage of mothers
diagnosed and known as PIH patients. Meaning that the hypertension of mothers
with PIH was controlled and is not high resistant hypertension.

Another observation is that a significance association was apparent between
abnormal maternal blood pressure (both hypotension and hypertension) and
LBW. The result is consistent with previous studies in that abnormal maternal
blood pressure either hypertension or hypotension causes utero-placental
insufficiency specifically, high resistant hypertension (104). It is important to
mention that in this study there were no associations between LBW and maternal
hypertension alone or hypotension alone. This means that the follow up of
mothers by antenatal care services and early detecting and managing of health
problems such as hypertension or hypotension help in reducing unfavorable
outcomes of pregnancy. In general, the previous results indicated that normal
blood pressure is considered a protective factor for LBW. The normal blood
pressure of pregnant women could be achieved easily, if the mothers visits

antenatal care centers regularly.

Renal diseases

It has been found that there were no significant association between maternal
renal diseases during pregnancy and LBW. Although the results indicated this
relation, it is so important to mention that the association between LBW and renal
diseases was weak, where the (p-value = 0.078). The other observation is that the

percentages of mothers with renal diseases were approximately similar to the
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percentages of mothers suffering from PIH (13.2% and 15.2% respectively). Also
the p-value of both diseases with regarding to LBW are marginally significant (P
= 0.078 for renal disease and 0.093 for PIH). Meaning that it is essential to
recognize the correlation between renal diseases and hypertensive state among
pregnant women and their impact on the pregnancy outcomes. Therefore further
studies are needed in this field to explore the magnitude of the problem of renal

diseases and hypertension among pregnant women.

Other disorders

The evidence provided by this study strongly suggests that there were no
association between LBW and any health disorders or problems. These results
could not matched with the global studies in the first impression. But the fact is
because of the presence of good, available and accessible antenatal care in the
health care system either in the MOH centers or in UNRWA centers. The study
revealed that more than one quarter of the mothers of study population was
suffering from at least one health problems. This percentage is not low, but in the
same time reflects the tremendous and effective role of antenatal care in Gaza
strip in reducing the bad impact of health problems and disorders on the outcomes
of pregnancy.

The same observation had been reported in this study in concerning the
association of LBW and each of maternal cardiac diseases, Pulmonary diseases,
and diabetic mothers, where there were no association. Also the justification is
attributed to the services of antenatal care. Finally it is observed in this study that

there were no maternal hepatic problems among pregnant women. This point
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needs more investigation by further studies because there could be defect in the

diagnosis tools for the hepatic disorders.

5.3. Maternal habits and behaviors

Smoking and Caffeine Intake

No single mother reported that she is smoker in this study. But this result was
approximately coincidence with the result of woman health and development
department of Palestinian MOH, which revealed that percentage of Palestinian
smoker women did not exceed 0.5% and most of them were 50 years old and
more (134). But the most striking result in this study, the strong positive
association between passive smoking and LBW. The results of current study
revealed that the risk of getting LBW increased 2.4 times among the mothers
exposed for passive smoking than those not. Also the risk of LBW increased 426
times among the mothers exposed for passive smoking in the same room than
those not. This result was matched with other previous global studies (109, 110).

Another observation is that a strong significant association between tea and coffee
drinking from one side and LBW from other side. Inspite of that the percentage of
tea drinking among the cases’ mothers was approximately twice the percentage of
coffee drinking among the cases’ mothers (77.6%, 35.2%), but the p-value which
reflects the significance of association between LBW and the other two variables
was lower for coffee drinking (more significance). That’s mean the association
between LBW and Caffeine intake is dose-related association, where the
concentration of caffeine is higher in coffee in comparison the same cup of tea.
This is obviously observed in this study, where the positive association between
the number of tea-cups or coffee cups and LBW is stronger than the positive

120



association between just drinking either coffee or tea and LBW. These results are
in accordance with the results of OTIS, March of Dimes, and motherisk (112,

115).

Antenatal care visits and physician visits

The result has shown the negative association between antenatal care utilization
and LBW. Worth noting, that 92.4% of mothers of study population had visited
antenatal care center at least one time. This percent is approximately coincidence
with the results of PCBS, 2000 that revealed 95.6% of pregnant women received
antenatal care from skilled personnel (8). This reflected that antenatal care is
considered as very important aspect in primary health care sector. Additionally, it
indicated that the quality of antenatal care service is good and need more support
and financial to continue and develop its activities properly. Also services are
available and accessible for larger sector of women in Gaza Strip. It is observed
that the pregnant mothers who did not visit antenatal care during the current
pregnancy were more evidence among Cases’ mothers 13.6% compared to 1.6%
of controls. Further more the results demonstrated that the number and regularity
of visiting antenatal care center is a protective factor from getting LBW infants.
This result is matched with the study which showed that intermediate prenatal
care in Portugal were less likely to have LBW baby than women with inadequate
care (124). Also it is noted according to the previous results of this study the role
of antenatal care in reducing and controlling the negative impact of maternal
health problems (such as anemia, hypertension, and renal diseases) on bad
pregnancy outcomes such as LBW. The study showed that the type of

organization which provided the antenatal care services has significant association
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with LBW. The study revealed the mothers who received antenatal care services
from maternal-childhood health (MCH) centers of MOH or from UNRWA centers
had less probability to get LBW infants than the mothers who received these
services from other centers such as non-governmental health organizations
(NGOS) or private sector. This also supported the previous interpretation, which
assumed that the high percent of attendance of mothers in Gaza strip to antenatal
care centers attributed to the high quality of these care services in MOH and
UNRWA centers and because of accessibility to and availability of these sector
for the widest sectors of pregnant women. This reflected the real status of the
antenatal care centers in Gaza strip; where there are 28 centers provide antenatal
care services from 43 centers of primary health care in MOH. These centers are
distributed in the all governorates of Gaza (8).

On the other hand, the visiting of the physician during pregnancy had shown
positive association with LBW. The possible explanations for this result are; first,
the mothers of LBW infants who visited the physician could not visit the antenatal
care centers at all or visited it irregularly. Therefore there was no continues and
accurate follow up and management for those mothers especially those mothers
were complaining of health problems during the pregnancy. Also it is observed
that the percentage of cases’ mothers who were suffering from any health
problems was similar to those who visited the physician (29.6%, 28.8%
respectively). This indicating those mothers were complaining from problems so
they prefer to go directly to specialist in private clinics. This practice could be due
to the defects of knowledge of those mothers to the content and the quality of
services which provided by antenatal care in MOH or UNRWA and defects of

their knowledge about the high risk pregnancy care which provided by MCH
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clinics of MOH. So they loose the services and health promotion which could be
provided for them by these clinics from one side and they could not keep
continues attachment with their private physician because of the cost of care in
private clinic and the low socioeconomic level of population from another sides.
So it is necessary to conduct more studies and researches for evaluation of
antenatal care services in MOH and UNRWA and comparing it with the services,

which provided in NGOS and private sectors.

5.4. Gyno-obstetric conditions

The gyno- obstetric conditions of mothers was assessed by studying multiple
variables reflected the age of mothers, parity, history of stillbirth and abortion,
and the spacing between births. The study showed variation in the results, some of
these results were accordance with other studies and literature reviews, the other
were not. The early marriage of mothers was significantly associated with LBW.
But there was no association between age of mother at first labor and LBW. This
could be explained that those cases’ mothers who married early delayed in
pregnancy of first baby, because of some health, gynecological and behavioral
problems. Those health and behavioral problems also affects the growth of baby
when conception occurs as demonstrated in other studies (127). Therefore the
delay of pregnancy among cases’ mothers increased the percentage of those
mothers among the cases’ mothers who labor their first delivery at age 19 and
more, so there was no significance association between LBW and age of mothers
at first delivery, inspite of there was significant association between LBW and age
of mother at marriage. Furthermore, the study did not show any significant
association between the bad obstetric history of mother (history of abortion,
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stillbirth, and dead siblings) and LBW. This explained that young age among
cases’ mothers was more than among controls’ mothers, so those young mothers

had not yet experienced previously obstetric problems as the controls® mothers.

Parity

The study showed that there was positive association between LBW and
primigrvida (Previous nullparity). Where the percentage of mothers of LBW who
were primigrvida (27.2%) was approximately double the percentage of controls’
mothers who were primigravid (14.4%). This result was matched with other
previous studies (126). The explanation of this result is that the primigrvida
mothers usually be less mature physiologically and psychologically to conceive
because of either being too young, or because the first pregnancy is considered a
new experience for the mother that influence on her physical or psychological
status, which in their role affect on the growth of fetus. Also it is observed in this
study that the young age was more among cases’ mothers than among controls’
mothers. In addition the young age of cases’ mothers explained the weak
association between LBW and multiparity. Because of their young age, the
average of their parity might be low. The mean of parity of cases’ mothers was

around 3 compared to around 4 for controls’ mothers.

Birth interval

Previous studies have concluded that higher rates of LBW and preterm delivery
have been associated with shorter intervals between pregnancies, and an
interpregnancy interval less than nine months was associated with a significantly

greater prevalence of preterm delivery and LBW (135). In this study
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approximately the same result was concluded, where there was significant
positive association between LBW and birth interval less than or equal one year
(12 months). It is important to mention there is variation in definition the short
birth spacing, where some studies considered the short interpregnancy interval
less than 6 months (127), other studies defined it less than 9 months (135), and
some studies considered it less than 2 years (136). The study considered the short
birth interval one year and less. The overall conclusion from that was the birth
spacing has a significant association with LBW and intermediate birth spacing

more than one year and less than 3 years is considered a protective factor against

LBW.

Vaginal bleeding

The result of study revealed a strong positive association between vaginal
bleeding and LBW. This result was matched with previous studies which showed
that vaginal bleeding in the first and subsequent trimesters is associated with 139g
decrease in the mean birth weight (128). In addition there was association
between the period of bleeding and LBW, where the risk of LBW increased if the
vaginal bleeding occurred in the first trimester. This could be due to if the
bleeding occurred in first trimester, the health of mother will be affected and that
influenced the growth of children, in addition the bleeding in first trimester could
persist for subsequent trimesters which aggravate the problems. In addition the
direct effect of bleeding in impairment of placento- uteral flow due to
hypovalemia which associated with bleeding. Moreover the gestational age could

be shortened with vaginal bleeding (128).
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5.5.Gestational age and Intra- uterine growth

Babies born with LBW are born either preterm or small for gestational age or
both. There is increasing recognition that underlying mechanisms for the two
causes of LBW are very different, although some risk factors are common to both.
This has caused a plea to deal with these two health issues separately, especially
from a research point of view. Because this research considered the first study
conducted in Gaza strip concerned with maternal risk factors of LBW, it makes
more sense to address both problems together in this study. This study considered
as preliminary and exploratory study for other future studies can identify the most
critical and important points need more investigation and studying in the field of
LBW in Gaza. The results of this study demonstrated high positive association
between LBW and each of intrauterine growth retardation and prematurity
(gestational age less than 37 weeks). It is important to mention that LBW was
more prevalent among small for gestational age babies (Intra uterine growth
retardation) (66.7%) and most of them were full term and SGA (55.56%).
Furthermore there was none of controls small for gestational age. This result was
accordance with other global studies, which showed that intrauterine growth
retardation is more predominant among LBW infants of developing countries than
in developed countries (2,5). In the same time the results revealed that also that
prematurity has significant positive association with LBW. Where 40.17% of
cases were premature but most of them (31.62%) were appropriate for gestational
and premature. This also supported the results, which demonstrated that the main
cause of LBW in Gaza strip is intrauterine growth retardation. In view of above, it

can be inferred that one of the most important contributing cause which require a
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Conclusion and Recommendations

A number of maternal risk factors have been associated with incidence of LBW in
Gaza are identified; these include Maternal Socio-demographic, health status,
gyno-obstetric conditions, maternal habits and behaviors.

The major conclusion is derived from the results that, the traditional inverse
association between LBW and most of Socio-demographic variables such as,
young mother age at marriage and childbearing, mother and father literacy rate,
parental unemployment, maternal residence and extended family, social problems,
stress exposure and tiredness of mother due to heavy home care tasks during
pregnancy, and consanguinity, appear to be common in the area and not only
associated with LBW but other poor pregnancy outcomes. The major policy goal,
therefore clearly implemented to prevent and improve the situation of women in
community.

Some maternal health status has positive association with LBW such short
maternal stature, maternal overweight and obesity according to BMI, and low
weight gaining during pregnancy. This reflects that the poor nutrition of mothers
during pregnancy leads to increase the risk of getting LBW infants. Although,
anemia has no association with LBW, but the high prevalence of anemic mothers
during pregnancy supports the role of poor nutrition status on the pregnancy
outcome and the positive effect of iron supplementation for anemic pregnant
women. The absence of association between most health problems and LBW in
Gaza demonstrates the negative association between antenatal care and LBW.
Antenatal care services have a protective role against LBW incidence. So that

antenatal care is considered as very important aspect in primary health care sector.
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The content and quality of antenatal care services is proved by the role of this
service in reduction of the negative impact of most maternal health problems
(anemia, hypertension, and renal diseases) on poor pregnancy outcomes. In
addition the availability of and accessibility to antenatal care centers of MOH and
UNRWA is proved by the high percentage of antenatal care centers visiting. This
reinforce the need for continues and more development and improvement of the
quality and content of antenatal care services of MOH and UNRWA, and the need
for collaboration and integration of both MOH and UNRWA organizations in the
field of reproductive health. In addition increasing the awareness of the women i
the community toward the importance and positive roles of antenatal care services
should be concerned. On the other hand, the result provides the positive
association between LBW and physician visiting in private clinics. Thus, the role
of non-governmental health organizations (NGOS) and privet clinic services
needs more evaluation and controlling.

Some maternal habits or behaviors such as high amount of coffee and tea drinking
have negative impact on the health of mother and on the growth of fetus. Also the
exposure of mother to smoking (passive smoking) has a positive association with
LBW. This indicates the importance of health education of pregnant women and
their husband to the negative impacts of passive smoking in health and growth of
their fetus and the necessary of decreasing the amount of coffee and tea drinking
during pregnancy.

Gyno- obstetric conditions of mother showed variation in results. Young maternal
at marriage, primigravida, short birth interval, and vaginal bleeding during
pregnancy reflected positive association with LBW. This indicated that the risk

factors of LBW is more common among young women who are not mature
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enough at level of physiology and psychology to experience new event in her life
such as the pregnancy. Therefore efforts to enhance the overall quality of
mother’s life are needed. Furthermore the importance of inserting of the mental
health among the services of antenatal care is increased.

The most valuable result of this study is that the major maternal risk factors
associated with LBW are related to causes of intrauterine growth retardation more
than causes of preterm delivery. This does not mean that preterm delivery has not
association with LBW, but it highlights the necessity of direction of measures
towards the prevention of intrauterine growth retardation by improving the
situation and quality of life styles of woman in the community, increasing the
awareness of women toward the services of antenatal care, and supporting the

activities for improvement the quality of antenatal care services.

Recommendations

The prevention of LBW is a major challenge because it is a common public health
problem, is not restricted to an easy identifiable group, has multiple risk factors
and much uncertainly about the underlying causal mechanisms. Furthermore,
LBW involves many health care providers and is not amenable to one simple
effective  intervention.  Therefore, the researcher proposes several
recommendations that could help in improving the situation and life styles of
women in Gaza, which in its role reducing the maternal risk factors associated
with LBW. Since, this is the first substantial study on LBW in Gaza, thereby; it

may increase the awareness of health professional to the seriousness of problem.
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o Enhancing and supporting the quality of activities of antenatal care centers of
MOH and UNRWA especially those outside Gaza governorate, and expanding
these services by inserting the antenatal care in all centers of primary health care

to increase the accessibility and availability of services to all pregnant women.

o Increasing the cooperation and integration between antenatal care centers of

MOH and UNRWA.

o Evaluating the quality of antenatal care services in the private and non-

governmental sectors.

o Increase awareness of pregnant women about the valuable and substantial role
of antenatal care in improving the health of pregnant women and preventing the
negative pregnancy outcomes to motivate them toward regular visits of antenatal

care.

o Setting an expanded program for prevention and treatment of malnutrition and

anemia among women in general and particularly among pregnant women, and

strengthening the nutrition programs for the public.

o Increasing the awareness of health professional toward short stature and

overweight and obese women as risk factors of LBW.
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o Increasing health awareness of public about the value of healthy nutrition and
avoiding some social habits such as coffee and tea drinking, and exposing to

passive smoking during pregnancy.

o Implementing several measures to decrease smoking among adolescent
smoking, including school programs, mass media campaigns, and campaigns to

restrict access to tobacco.

o Inserting the community-mental health program in the components of antenatal

carc.

o Increasing community awareness and counselling concerning the effect of early
marriage, short pregnancy interval, and consanguineous marriage involving

religious and community leaders.

o Integration of genetic counselling and services into primary health care / MCH.

o Improving the situation of women in the community by encouraging the high

education of girls, and involving the women in all life fields and works through

multidisciplinary cooperation among education ministry and other ministries.

o Reinforcement maternal education about high-risk signs of pregnancy such as

the vaginal bleeding.



o Improving the birth registrations, and focusing on accurate reporting of birth

weight in the health records and birth certificates.

o There was no previous valid and reliable data concerning the incidence of
LBW. It is suggested that, the MOH should set rules and decisions for accurate

reporting the birth in health records and birth certificates.

Research recommendations

o Conducting further studies and researches about the major risk factors
associated with intra uterine growth retardation in first priority, and preterm labor

in relation to LBW in Gaza strip and West Bank.

o Further studies are required to evaluate the quality of antenatal care in all

different health organizations and the clients’ perception and satisfaction towards

the services of this care.

o Qualitative and quantitative studies of maternal nutrition during pregnancy are

needed. The main factors affecting the maternal nutrition during pregnancy.
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Appendix 2 Map of Gaza and west Bank Governorates
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Appendix 3 Population pyramid
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Appendix 4 Representative Sample Formula

Formula to calculate sample size for single binomial parameter:

SE=SD/V n

SE=Vp) (@/ ¥ n

SE (p)=V p(1-p)/n
So, if P=8.5% i.e. p= 0.08 and q = 1-p =0.92

And if D (difference) = 0.05

- D=7x SE. So.D=1.96 x SE=1.96 x \ p (1-p)/n

0.05 =1.96 x ¥ 0.08 x 0.92/n

~n=(1.96)? x( 0.08 x 0.09)/ (0.05)

By calculation, n = 113.

Difference.
Prevalence of disease.

~ T
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Appendix 5.2

Al-Quds University P P
Jerusalem I .
School of public health abalf donall 2187

First part: Information from the file

® Hospital

® File No. Antenatal card No.
® Serial No. Case No.
@ Case type: O case o control.

® Mother name

® Mother age

® Permanent Residence

oCity o Village oCamp
Baby weight-- --- - -—-gm.
Baby sex: o Male *Female
Deliver date: Day--------=-======-- I [-=--

@ Time of delivery---------------- —m—meeel

® Type of delivery: oNormal oCesarean section 0 Others----------- ;

® Diagnosis
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Second Part: Information by interview

1- Mother Blood pressure at labour room: mmHg.
2- Mother Height cm.

3- Mother Weight at labour room: kg.

e Mother weight before pregnancy : kg.

5- Haemoglobin level at labour Blood group----—--- "
6- Mother age at marriage years.
7- Mother age at first delivery years.
8- Did you attend to school? oOYes oNo

9- If yes, how many years you had studied? years.
10- Did you work in employment job? oYes oNo

11-  What is your work?---- S PP

12- Did you perceive tiredness during your work? oYes oNo
13-  Did your husband attend school? oYes oNo

14-  How many years your husband had studied?-----------------===-=-mmmmm=-

years.
15- Did your husband work?  oYes o No

16-  Ifyes, what is the type of your husband work?
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17- Consanguinity between you and your husband? oYes o No
« If yes, Degree of Consanguinity: o First. oSecond.

18- How many times had you conceive before this time?

19- How many baby delivered alive?

20- How many baby delivered stillbirth? ..

21- How many times you had experienced abortion?

22- How many baby still alive?

23- Last Menstrual Period date: / /

24- duration of this pregnancy weeks.

25- Birth interval between last labour and this pregnancy months.
26- Was there abortion before this pregnancy directly? oYes oNo
27- If, yes Duration between last abortion and this pregnancy?------------- months

28- Did you follow this pregnancy regularly at antenatal care centers? oYes oNo
29- Where did you follow this pregnancy? oPHc oUNRWA oOthers
30- was the visits of antenatal care centers regular? oYes oNo

31- How many times you visited the center of antenatal care?

32- Did you complain of any health problems during this pregnancy? oYes o No

33- If yes, What is your health problem?
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34- Did you visit the physician for treatment your health problem? ?oYes  oNo

35- If yes how many times you visited the physician?

36- Did you complain of vaginal bleeding during this pregnancy? ?oYes  oNo
37- If yes, nAt first trimester DAt second trimester oAt third trimester
38- Did you complain of the following during pregnancy:

38.a. Hypertension ? oYes o No

38.b. Cardiac diseases? oYes oNo

If yes, what is the cardiac disease?

38.c. Renal diseases or UTI? oYes oNo

If yes, What is the renal disease?
38.d. Respiratory diseases? oYes oNo

If yes, What is the respiratory disease?

38.e. Diabetes Mellitus? oYes o No

38.f. Jaundice? nYes o No

If yes, the cause: e
38.g. Anaemia? oYes oNo

38.h. Any other Problem? o Yes o No

If yes, what is it? ---
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39- Was there any one of your family member smoker? oYes aNo

40- If yes, was he smoking in the same room you set? 0O Yes o No
41- Did you smoke during pregnancy? oYes oNo
42- If yes, Type of smoking: o Cigarettes o Hubbell- bubble
43- If cigarettes, how many cigarettes daily? - daily.
44- If Hubbell-bubble,  oDaily oWeekly oSometimes.
45- How many years have you been smoker? years.
46- Did you stop smoking during pregnancy? 0 Yes o No
47- Had you used to drink tea? oYes oNo

48- If yes, how many cups of tea do you drink daily? Cups/day.
49- Had you used to drink coffee? oYes o No
50- If yes, how many cups of coffee do you drink daily? ----=-=--------—-Cups/day.
51- Did you live in extended family (your husband family)? oYes oNo
52- Did you suffer from family problems during this pregnancy? oYes oNo
53- If yes, what is the cause? 0 Social oEconomic o Political
54- Did you expose to traumatic stress during this pregnancy? o Yes o No

55- Had you a history of delivering low birth weight babies (<2500 gm)?

o Yes oNo
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Appendix 8

@zl ol alll gumy
dsiahuadall iy ik gl daledl
Palestinian National Authority g
Ministry of Health Sl 35034
Helsinki Committee iy dial
Date: 13}31'2002 gl
Mr./ Amjad Fathi El-Shanti bl o agi

I would like to inform you that the

committee has discussed your application e <23 45 adl ol We oS Ak
about: —i )y (Sl
“ Maternal risk factors associated with oy 3 Wi Cilga ¥t (ol) o fal "
low birth weight in Gaza, 2002, A hospital 20023 J bl Syl o i Jubi
based case-control study”

In its meeting on March 2002 2002 oyl st Sukiad) gl & ol
and decided the Following:-

To approve the above mention research “ighsSiyp 4 g
study. ey Sl Em Lo Tt 1
Signature

Z e P
ed e T
Member Deputy Chairman Chairman
No
: o N Sy
Va]:d!‘ut?ycarsﬁumﬂudneoflpplwullom
[nsn:cesnrytumufydxemmuumany nge in the admirted study pr

The commitiee appreciate receiving one copy of your final research when it is complewi

ghsre@palnetcom : s S 4 (5314) < - 972-T-2878166 i~ b ok ot i r
Gaza El-Nasser Medical Complex. - Teiefax 972-7-2878166 ~ P.O.Box (5314) E. Mail ghsrc@painet.com
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Appendix 10 Chart of Fetus Growth by Weight and Gestational Age
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Adapted from Sweet AY: “Classification of LBW infant” , in care of the High
Risk Neonate, ed. 3, edited by MH Klaus and AA Fanaroff. Philadelphia, WB
Saunders company, 1986.




