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Abstract

Universally, neonatal mortality accounts for amost 40 % of under-five child mortality. The
overall aim of the study was to determine the major risk factors contributing to neonatal
mortality in the Gaza Strip, in order to provide scientific evidence for future preventive
strategies to promote child and maternal health.

The study was carried out in al Gaza Governorates at the house hold level. A case control
design was adopted and interviewed questionnaire was completed by 715 eligible mothers.
Of the respondents, 220 were cases who unfortunately experienced neonatal deaths and
495 controls with corresponding a live baby matched by sex, locality and nearest one week
of birth date. Response rate was 95%. Cross tabulation, odds ratio, and multilevel bivariate

logistic regression was done to explore the risk factors associated with neonatal mortality.

The odds of neonatal mortality was higher among low birth weight babies than of the
normal weight group (P=0.001, OR= 9.08) and premature babies than the full term ones
(P=0.01, OR=2.83). In addition, the odds of neonatal mortality was also higher among
neonates whose mother had a history of prolonged labor (P=0.01, OR=0.52), or caesarean
section delivery (P=0.03) and/or previous history of neonatal death (OR=5.64, P=0.002).
In addition, the study clarified that, consanguineous marriage was a predictor for neonatal
mortality (P= 0.04, OR= 1.20). Also, the influence of domestic violence against mother
during pregnancy on neonatal mortality was prominent more among cases than controls
(P=0.02, OR=1.58).

Unconsciousness status of the newborn after delivery, and previous history of neonatal
death were found to be strong risk factors for the neonatal mortality, while adherence to
colostrums feeding, type of vaccine given to the new born early initiation of breast feeding
and breast feeding exclusivity were found to be protective factors for the neonatd

mortality.

The study concluded that, public health interventions at all levels, community awareness,
with the help of all stakeholders including MOH, UNRWA, UNICEF and other NGO’s
and improvement of secondary and tertiary care could help in reducing neonatal mortality.
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Oper ational Definition

Neonate: A new born from after birth till 28 days after delivery (WHO, 2005).

Infant: A new bornin thefirst year of life (WHO, 2005).

Neonatal period: The period from after delivery until 28 days (WHO, 2005).

Early neonatal period: One component of the neonatal period from the time after birth
until seventh day.

L ate neonatal period: The period following the seventh day after birth until the 28" day.
Neonatal Mortality: Death of the new born in the neonatal period, from after birth till 28
days later (WHO, 2006).

Infant mortality: The death of an infant in thefirst year of life (WHO, 2006).

Neonatal mortality rate: Number of neonatal deaths per 1000 live birth in agiven year
(WHO, 2006).

Infant Mortality Rate: Number of infant deaths per 1000 live birth (WHO, 2006).

The perinatal period: The period that commences at 28 completed weeks of gestation and
ends seven days after birth.

Livebirth: refersto “the complete expulsion or extraction from its mother of a product of
conception irrespective of the duration of the pregnancy, which, after such separation,
breathes or shows any other evidence of life"- e.g. beating of the heart, pulsation of the
umbilical cord or definite movement of voluntary muscles - whether or not the umbilical
cord has been cut or the placentais attached. Each product of such abirth considered live
born (WHO, 2005).

Stillbirth: is"death prior to the complete expulsion or extraction from its mother of a
product of conception, irrespective of the duration of pregnancy; the death isindicated by the
fact that after such separation the fetus does not breathe or show any other evidence of life,
such as beating of the heart, pulsation of the umbilical cord or definite movement of
voluntary muscles’ (WHO, 2000).
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Chapter |
I ntroduction

1.1Background of the Study

All newborns have a basic right to enjoy the highest standard of health according to the
Convention on the Rights of the Child (Convention on the Rights of the Child, 1989). Yet, a
recent review of child mortality (CMR) has revealed that the proportion of under-five child
deaths occurring in the first month of life has been increasing (Black, et al., 2003).

Despite accounting for aimost 40 per cent of al under-five child deaths and more than half
of infant desaths, neonatal mortality (NMR) is not explicitly a target of the Millennium
Development Goals (MDGs), rather it is included within the infant mortality (IMR) (United
Nations, 2001). However if the MDG target of a two-thirds reduction in child mortality by
2015 isto be achieved then (NMR) must be addressed.

Of 130 million babies born annually, more than 4 million die in the neonatal period (WHO,
2005-a) and 99 per cent of these deaths occur in developing countries (Lawn, et al., 2005).
During the last 30 years, the reduction in neonatal mortality rates (NMRR) has been slower,
compared to both under-five and child mortality rates after the first month of life (Hobcr aft
and Donald, 2002).

It was documented that, 4 million babies are stillborn every year. Another 4 million
newborns die before they reach the first month of life (WHO, 1999). As with maternal
deaths, 99 percent of newborn deaths occur in developing countries. While there have been
significant declines in infant and child mortality in the developing world in recent decades,
there has been little progress in reducing the death rate for mothers and newborns (M oss, et
al., 2002). To sustain previous hedth gains and meet the United Nations (MDG),
policymakers need to place much greater emphasis on proven, cost-effective measures to

save maternal and newborn lives.

To a considerable extent, the well-being of a newborn depends on the health of the mother.
In developing countries, a mother’s death in childbirth means almost certain death for her
newly born child. When mothers are malnourished, sick, or receive inadequate prenatal and
delivery care, their babies face a higher risk of disease and premature death. The rate of
neonatal death is thus high in regions where the risk of maternal death is high. Recent
estimates show that in Africa, for example, a woman’s risk of dying from maternal causes

over her lifetime is one in 19; and one of every five African women risks losing a newborn



during her lifetime (WHO, 2001). Neonatal and maternal degaths place a significant burden
on health systems as well as on women and families. A recent report revealed the extent of
loss of healthy life from newborn deaths; for example, it represents more than 8 percent of
the total disease burden in sub-Saharan Africa and nearly 14 percent in South Asia (Hyder,
et al., 2000).

The world has witnessed a considerable decline in infant (IMR) and (CMR) during the past
decades, and the Occupied Palestinian Territories (OPT), including the Gaza Strip, are no
exceptions. Currently, the genera level of (NMR), (IMR), and (CMR) in the OPT is quite
low (less than 40 per 1000 live birth) compared to other developing countries, but high
compared to Israel and to some other Arab countries; however, a stagnation in this historical
declinein IMR was observed in the last two decades in the OPT (Pedersen, 2001).

The current emerging pattern of (IMR) in the Gaza Strip is characterized by its
predominance during the early days of infancy that is neonatal period. Infant mortality is
considered as a sensitive measure of the overall health of a population, although its precise
interpretation has been discussed (Wise, 2003). This parameter is thought to reflect an
interaction of economic, socia, and environmental factors likely to influence the health
status of the entire population (Reidpath and Allotey, 2003).

1.2 Research Problem

Little is known through analytical epidemiologic research about risk factors associated with
infant deaths, and (NMR) in Gaza Strip; however, one can assume that factors associated
with infant deaths and survival in Gaza Strip are not different from those identified in the
globa context. According to different researchers, factors that may associate with (NMR)
may fall into five categories: fertility behavior; nutritional status, breastfeeding, and infant
feeding; the utilization of health services by mothers and for children; environmental health
conditions; and socioeconomic status (Rutstein, 2000). Other researchers have demonstrated
that accessibility to health service delivery is important determinant of neonatal mortality; in
addition, the efficiency and effectiveness of the health care system is very crucial. The
researcher will try to determine whether these factors are associated with neonatal mortality
in the Gaza Strip.

About two thirds of infant deaths in the Gaza Strip occur in the neonatal period and only the
other one third in the post-neonatal period; more than 62% of neonatal deaths occursin the



early neonatal period (the first week of infants life), and about 38% in the late neonatal
period (Ministry of health, 2005).

1.3 Justification of the Problem

Reported official vital statistics show that (IMR) in the Gaza Strip has declined substantially
from 86in 1970 to 69.3, 43, and 33.4 infant deaths per 1000 live births in 1975, 1980, and
1985 respectively (Marianne and Geir, 1993). However, this impressive decline has
arrested in the mid 1980s and consequently influenced (NMR) (Pedersen, 2001). The
overdl trend in (IMR) and (NMRR) over the last two decades shows stabilization at arate of
around 30 infant deaths per 1000 live births in the decade preceding the establishment of
Palestinian Authority, and a fluctuation around 25 deaths per 1000 births in the last decade

The arrest of the substantial decline in the (CMR) and (IMR) in the Gaza Strip observed
through vital officia statistics is confirmed through 4 Demographic and Health Surveys
(DHS) conducted by the Palestinian Central Bureau of Statistics (PCBS) in the last years
after the establishment of Palestinian Authority (Annex 7).

Of importance in terms of its impact on health status, the changing levels of income and
education. Since 1967, Israeli policies toward Gaza Strip have been shaped by encouraging
Gaza dependence on externally generated income sources, including the reorientation of the
labor force away from agriculture and industry to labor-intensive work in Israel (Roy, 1995,
2001). Because of this policy, thousands (48,000 -70,000) of Gazan laborers worked in
Isragl and this led to arise in the level of individual and family incomes. At the same time,
educational levels aso rose. This actually happened after eruption of the first uprising
(Intifada) in 1987, the period followed the establishment of Palestinian Authority in 1994
and the eruption of the second (Intifada) in September 2000 (Roy, 1995, 2001).

In addition to the economic factor, other factors may have their impacts on the emerged
character of (NMR) in the Gaza Strip. At the level of health services delivery, it suggested
that the deterioration of quality of maternity services, with over-saturation of deliveries, have
led to early discharge of mothers with their newborns in the post-partum period. Thisisin
fact, affected the survival of newborn infants. Many of the implemented programs have
focused on post-neonatal issues while neonatal issues were less likely tackled (Rutstein,
2000).



1.4 Aim of the Study

The overall aim of the study is to determine the major risk factors for neonatal mortality in
Gaza strip, providing required scientific and statistical evidence to guide and improve both
child and maternal health.

1.5 Objectives of the Study

General Objective

To explore risk factors and determinants influencing neonatal mortality in the Palestinian
context.

Specific Objectives

- To determine the main factors of newborn deaths in Gaza Governorates, in the year 2008,

- To compare with newborn infants who survived in Gaza governorates, and their associated
risk factors with related causal factors; in, 2008,

- To estimate the determinants of neonatal deaths in the Palestinian context, and to identify
risk factors for neonatal mortality, in Gaza Governorates, in the year 2008,

- To recommend suggestions for possible interventions that could improve the neonatal
survival in Gaza Governorates and their similar circumstances,

1.6 Research Questions

1- What are the main characteristics of (NMR) in Gaza strip?

2- Isthere any relationship between (NMR) and low birth weight?

3- Isthere any relationship between (NMR) and prematurity?

4- Isthere any relationship between congenital anomalies and (NMR)?

5- Isthere any relationship between newborn infections and (NMR)?

6- Is there any relationship between breast-feeding and (NMR)?

7- Isthere any relationship between maternal related diseases and (NMR)?

8- Is there any relationship between delivery complications like prolonged labour and
(NMR)?

9- Isthere any relationship between fertility behavior (child spacing) and (NMR)?

10- Is there any relationship between nutritional status of mother and (NMR)?

11- Do socioeconomic and demographic conditions like education of the mother, family
income, and residence (access to care), and consanguinity associate with (NMR)?

1.7 Context of the Study

The researcher will present some information or findings relevant to the study. In fact, the

(NMR) in Gaza may be influenced by demographic, socioeconomic and even the political



situation. The study was conducted at the community level (household level). The researcher
tried to put these contexts in relation to the subject of interest.

1.7.1 Demogr aphic Context

Gaza strip is a small narrow band of land located in the south of Palestine, constituting the
coastal zone of the Palestinian territory along the Mediterranean Sea, between Israel and
Egypt (National health plan, 1994). According to the Census held by the Palestinian
Central Bureau of Statistics (PCBS) in 2007, the total population of Gaza Strip is 1,416,543,
from them,1,048,125 are registered refugees (Department of Relief and Social services,
2007) and with 50.7% male and 49.3 female. The Gaza people constitute 37.6% of the total
population living in the Occupied Palestinian Territory (OPT). The total number of Gaza’s
families is 219,220 families with average family size of 6.5 people (PCBS, 2007). The age
structure in Gaza strip is not different from that of other developing countries, that is young
population, wherever, 48.3 % of the population in Gaza aged between 0 to 14 years old with
3.8 % decline compared to 1997 population census. Gaza Strip consists of five governorates
(North Gaza, Gaza, Deir El Balah, KhanY ounis, and Rafah). Gazais the largest governorate
in terms of population, which has around half a million inhabitants (PCBS, 2007). Other
demographic data and estimate as the following :( Population Refer ence Bureau, 2008).
Crude Birth Rate (CBR) was 37 per 1000 live birth while Crude Death Rate (CDR) is four
per 1000 live birth. (IMR) was 25 per 1000 live birth and the Rate of Natural Increase was
3.3%. The Tota Fertility Rate (TFR) was 4.6 births per woman while Life expectancy at
birth was 72 years in male and 73 years in female and the Population per square kilometer
was 690.

1.7.2 Socioeconomic Context

In 1999, the OPT had a per capita Gross Domestic Product (GDP) of about 1600 US$ and
was categorized, by the World Bank, as one of a lower-middle income economy. However,
since the year 2000, per capita income has decreased by more than 35 %, and more than 47
% of the Palestinians are now living below the official poverty line, of two US$ per person
per day. Thirty seven percent of the population has been hit by unemployment (World
Bank, 2004), reflecting the collapse of the Palestinian economy that was primarily due to
restrictions on movement of people and goods imposed by Israel. The dependency ratio is
quite high (106%), moreover, the median age at the first marriage is 18 years (PCBS, 2007).
1.7.3 Child Health Context of the Study

Child and maternal health are important components of present and future population health

in the occupied Palestinian territory, where roughly 40% of the population are women of



reproductive age and children younger than 5 years (PCBS, 2007). Children are entitled to
the highest attainable standard of health. The researcher believes that in order to reach this
standard, child health must be viewed in a holistic, comprehensive manner, which includes
all aspects of child well-being. Child development is multidimensional including physical,
cognitive, emotional and social dimensions and child well being exists when a child is able
to realize his or her potential and the way opposite. Child health reflects more than physical
well being, it also necessarily includes mental and social health.

In order to understand the children's situation in Palestine, one must examine a number of
important factors influencing a Palestinian child's life, including: the socio-economic
situation, the effects of the Intifada, child health indicators, impact of the Intifada on health,
psychological health, and the educational situation in Palestine. Although the economic
situation had worsened since the second Intifada (popular uprising against occupation) in
2000, (World Bank, 2008), living conditions worsened after the elections in January, 2006,
which gave the political party Hamas control of the Palestinian Legislative Council and
brought about a bad political and economic relationship with several countries in the
international community (Stanforth, 2007). Poverty in the occupied Palestinian territory has
risen sharply, and more than a third of the population is classified as food insecure (FAO
and UNWFP, 2007). The Israeli imposing of different checkpoints mainly in the west bank,
add extra burden on the child and maternal health care and mainly perinatal and child health
care emergencies (Murray and Pear son, 2006).

Child health care is one important component of the primary health care setting where it
provides varieties of services such as immunization, growth monitoring, prophylactic
service, and curative service. Child health care extends even to provide hedlth care to the
schoolchildren including vaccination, examination of the new entrants, and audiovisual
screening program. The three mgjor indicators that reflect the health situation of children in
Pal estine are vaccination, nutrition, and congenital anomalies:

1.7.3.1 Vaccination:

According to the annual health report of United Nations for Work and Relief Agency
(UNWRA, 2007), immunization coverage was optimal for infants less than 12 months of age
for al vaccine preventable diseases. It was recorded that 100% coverage was achieved in
Gaza Strip. The report added that, child health coverage rate was 95.3% as well (UNWRA,
2007). Thisfigurein fact, reflects the strict adherence of people to immunization in the first

year of life, but the situation is different in the second and third year of life. It was observed



that the percentage of regular attendance for children 1< 2 years was 63% in 2007, where
this percentage went down to reach 39% for children 2< 3 years in Gaza strip in the same
year (UNWRA, 2007). According to ministry of health report, 2005, most of the vaccines
demonstrated good coverage. For example, the coverage rate for Bacillus Calmet Guirene
(BCG), Diphtheria, Pertusis, and Tetanus (DPT), Ora Polio Vaccine (OPV), Hepatitis “B”
vaccine (HBV), Inactivated Polio Vaccine (IPV), Measles vaccine, Measles, Mumps,
Rubella (MMR) was 100%, 99.3%, 99.8%, 100%, 97.1%, 98%, and 91.9% respectively
(MOH, 2005).

1.7.3.2 Nutrition

Nutrition status of the children can be reflected in three important components, these are
stunting, wasting, and underweight according to WHO and United States Center for Disease
Control and Prevention (CDC). Data showing that stunting, low height for age which is an
indicator for chronic malnutrition and a risk factor for poor cognitive development is
markedly increasing in both Gaza strip and West bank, whereas it increased from 8.2% in
1996 to 13.2% in 2006 in Gaza strip, but it rose from 6.7% to 7.9% in West Bank
respectively (PCBS, 2007). The prevalence of underweight remained unchanged in 2000,
2004, and 2006 according to national surveys. It was recorded that underweight was 1.4% in
2000, 2.8% in 2004, and 1.4% in 2006. Wasting indicates the acute stage of malnutrition
and it is being affected by the humanitarian aids and military closure. This component
should be monitored in vulnerable population like those living in direct poverty or affected
by disasters or closures.

Data from UNWRA, 2007, indicates that 54.7% of registered refugee children less than 3
years are suffering from iron deficiency anemia, while the MOH, showed that 72.2% of
fewer than 3 years children are suffering from anemia (M OH, 2005).

In Gaza, as a part of the OPT, under nutrition is of important concern in a situation of,
frequent births, short births spacing, rising poverty, worsening in the quantity and quality of
food (World Bank, 2008).

1.7.3.3 Congenital Abnormalities

Congenital abnormalities can be considered as one of the leading causes of neonatal
mortality. It is estimated that 2.5% of the investigated live births suffered from congenital
anomalies (MOH, 2005), and it constitutes 26.7% of the neonatal mortality (UNWRA,
2007). One can predict that these cases will increase because of the increase in the number
of isolated areas, thus increasing consanguineous marriage. Therefore, screening and

prevention activities will become more crucia (Center of Arab Genomic Studies, 2004).



To sum up and clarify some obstacles facing the implementation of a good child health
service delivery, The Economic and Socia Commission for Western Asia (ESCWA), in its
press release, in 2004, explained that, the absence of national policy, which embraces the
child heath, no coordination between different health care providers, not including al
children in nationa insurance schemes could be some of the problems facing this
implementation. In addition, children with special needs are particularly left out of national
insurance schemes. Thereis alack in the diversity of treatment available in the Palestinian
territories as a whole, 'Quick-fix' solutions are often implemented that do not give due
consideration to the relevant social and environmental context or a rights-based approach to
healthcare development. The report added that child heath information systems are
inadequate and require redesigning and updating, there are disparities in the number of
healthcare facilities among geographic regions, the sector suffers from weak follow-up and
referral systems among al healthcare agents, nutritional surveillance systems following up
on trends in malnutrition and food security are weak, efforts at caregiver education to combat
chronic malnutrition are insufficient, and there is a lack of food fortification strategies to

combat anemia. (United Nations I nformation Services, 2004)



Chapter 11

Conceptual Framework and Literature Review

Conceptua framework is one model that that represent a less formal attempt to organize
phenomena, conceptualize the study, and stimulate research and extension of knowledge.
Therefore, accumulate a body of evidence and could constitute a basis for prediction. The
conceptual framework of a research is particularly needed when the study of interest is
unknown and the researcher has to explore it. In the current study, the researcher adopted
the conceptual framework of previous study conducted in Indonesia, 2001, removing or
adding some points relevant to the location of the study.

The idea behind this was a trial to draw and conceptualize the predicting determinant and
factors, which contribute to the NMR. In fact, and to the best of the knowledge of the
researcher, most of the workers in the field of clinical practice focus on the direct and
medical causes of neonatal mortality rather on the other perspective of the subject.
However, this conceptual framework will shed light on al the factors that may influence
the (NMR) in the Palestinian context. It could be imaginable that, the factors that play role
in determining the (NMR) are similar to the factors in different developing countries, but
still, the Palestinian community has got its own circumstances which different from other
communities. As illustrated in the framework, there is interrelationship between,
community level factors, socio demographic and economical factors with the proximate
indicators of neonatal deaths. However, the hierarchy starts from the community, whereas,
the level of education of the parents, living status, household size and ,expenditure,
frequency of antenatal visits, delivery assistants by skilled attendant, and post natal care
utilization of service, al together are influencing (NMR). Education level among the
family accompanied by the family expenditure may determine the age of marriage or age
of pregnancy. In addition, the more educated the mother, the more the frequency of
antenatal and postnatal care utilization of services. However, the good living status of the
family accompanied by reasonable, number of household and less dependence will
certainly enhance the mentality and intellectual of the mother for better care during
antenatal, natal, and post natal period. The community and socio demographic factors are
interconnected with the proximate factors of the framework. Furthermore, the degree to
which a mother is adhered to good antenatal care and adequate nutrition during pregnancy,
and adherence to skilled birth attendant, the more prediction that a good pregnancy

outcome will emerge.
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However, the proximate indicators of neonatal mortality can even influence each other. For
example, the more age at child birth, the more probability of adverse outcome of
pregnancy and delivery complications.

Y et, to understand the hierarchy in a good way, it is essential to have a previous knowledge
about the factors and to understand the temporal sequence of it. Moreover, the researcher
tried to control for confounders in order to explore the factors that are directly and
independently related to the neonatal mortality.

When studying the socio demographic factors in one model, meanwhile the maternal
factorsin either pregnancy, delivery or postnatal period and finally the neonatal factors, the
researcher concluded some factors from each group separately. The resulting factors can
be sequenced in one model to reach the final risk factors, which influence the study in an
independent way.

However, the sequence of events that yield a good or bad outcome of pregnancy, starts
from the social, economical, demographic environment of the mother, extending to the
antenatal period, and ends in the postnatal phase. Within these atmospheres, many
intervening factors may be yielded which have been appeared to have a negative or
positive impact on the neonatal health.
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Literature Review

Over 130 million babies are born every year, and more than 10 million infants die before
their fifth birthday (WHO, 2005-a), almost 8 million before their first. Neonatal mortality
rates (NMRR) vary from five in developed countries to 34 per 1,000 live births in the less
developed regions of the world.

(http://www.savethechildren.or g/publications/newborns_report.pdf). According to the
World Health Report, (IMR) declined by about 25% in developing countries during 1983-
1995, whereas during the same period (NMRR) fell by no more than 10% (WHO, 1998).
Although there has been a remarkable worldwide decline in (CMR) in the last quarter of
the 20th century, this reduction in death rate has occurred mainly among older children,
mostly due to the effects of immunization and infectious disease-control programs. To
achieve further reductionsin (IMR) and (CMR), a substantial reduction in neonatal death is
of maor public-health importance (Black, Morris, and Bryce, 2003). In preparing
(CMR)-reduction strategies, it is important for countries to estimate the magnitude of
perinatal and neonatal mortality and to come across updated knowledge on the cause of
death in neonates, which is needed, from a country perspective, both for policy-making and
for monitoring and evauating the existing health programs. Many policymakers and
health professionals are unaware that more than 10 000 newborn babies die every day,
mostly from preventable causes. The (MDG) for child survivad (MDG-4)—to reduce
(CMR) by two-thirds between 1990 and 2015—will not be met without substantial
reductionsin (NMR). (Lawn, Cousens, and Zupan 2005). Low-cost interventions could
reduce NMR by up to70 percent if provided universaly (Darmstadt et al., 2005).
Although these interventions are inexpensive and feasible, their coverage rates are
extremely low in the highest mortality settings. Overcoming health-system constraints to
provide such interventions at scale is possible and practical examples of how countries can
do

(Knippenberg et al., 2005). Many countries have set under-five and maternal mortality
reduction as their key development goal, as suggested by international conferences such as
the World Summit for Children in 1990, the United Nations Millennium Declaration
(United Nations, 2001) and the United Nations Special Session on Children in 2002.
However, nationa indicators of the health of mothers and newborn infants are often not

readily available, especially in countries that lack vital registration systems. The reliability
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of (NMR) estimates depends on accuracy and completeness of reporting and recording of
births and desaths. Underreporting and misclassification are common, especially for deaths
occurring early on in life (WHO, 2007).

2.1 Definitions

Infant mortality defined as the death of an infant in the first year of life. The infant
mortality rate in a specific geographic area reflects social and political conditions, in addi-
tion to health care delivery and medical outcomesin that area. Infant mortality rates (IMR)
divided into two periods, neonatal and postnatal.

Neonatal mortality (NMR) is death occurring in the first month of life and is typically
associated with events surrounding the neonatal period and the infant’s delivery. The
highest risk for infant death is in the neonatal period (Lawn, 2005). World health
organization has defined (NMR) as "number of deaths during the first 28 completed days
of life per 1,000 live births in a given year or period." Neonata deaths subdivided into
early neonatal deaths, occurring during the first seven days of life, and late neonatal deaths,
occurring after the seventh day but before the 28 completed days of life. Age at death
during the first day of life (day zero) should be recorded in units of completed minutes or
hours of life. For the second (day 1), third (day 2) and through 27 completed days of life,
age at death should be recorded in days (I nternational Classification of Diseases, 2007).
The American Medical Dictionary has defined it as “the ratio of the number of deaths in
the first 28 days of life to the number of live births occurring in the same population during
the same period of time”.

Other scientists defined it as “the number of children dying under 28 days of age divided
by the number of live births that year”. The neonata period starts at birth and ends 28
completed days after birth. Early (NMR) refers to a death of a live-born baby within the
first seven days of life, while late neonatal mortality covers the time after 7 days until
before 28 days. The sum of these two represents the (NMR). Some definitions of the
perinatal mortality (PNM) include only the early (NMR). Neonatal mortality is affected by
the quality of in-hospital care for the neonate. Neonatal mortality and post neonatal
mortality (covering the remaining 11 months of the first year of life) are reflected in the
Infant Mortality Rate. Thelegal requirements for registration of fetal deaths and live births
vary between and even within countries. World Health Organization recommends that, if
possible, all fetuses and infants weighing at least 500 g at birth, whether alive or dead,
should be included in the statistics. The inclusion in national statistics of fetuses and
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infants weighing between 500 g and 1000 g is recommended both because of its own value
and because it improves the coverage of reporting at 1000 g and over. For international
comparison, 1000 g and/or 28 weeks gestation is recommended (WHO, 2005-b).

Perinatal mortality (PNM), also perinatal death, refers to the death of a fetus or neonate

and is the basis to calculate the perinatal mortality rate (PNMR). Variations in the precise
definition of the (PNM) exist specifically concerning the issue of inclusion or exclusion of
early fetal and late neonatal fatalities. Thus the WHO ‘s definition "Deaths occurring
during late pregnancy (At 22 completed weeks gestation and over), during childbirth and
up to seven completed days of life" is not universally accepted. The perinatal mortality is
the sum of the fetal mortality and the neonatal mortality (Wikepedia, 2009).

Perinatal Mortaity Rate (PNMR) defined as annual number of stillbirths and early
neonatal deaths (deaths in the first week of life) per 1,000 total births (includes stillbirths).
Stillbirths are defined here as gestational age of 28 or more weeks. Unknown gestational
age is excluded in both numerator and denominator. The probability that a fetus considered
viable will be stillborn or will die before the end of the first week of life reflects standards
of obstetric and pediatric care, as well as the effectiveness of public health initiatives
(Canadian Vital Statistics Database, 2000). .

Perinatal Mortality Rate (PNMR) refers to the number of perinatal deaths per 1,000 total
births. It is usually reported on an annual basis. It is a major marker to assess the quality of
hedlth care delivery. Comparisons between different rates may be hampered by varying
definitions, registration bias, and differences in the underlying risks of the populations.
Perinatal Mortality Rates vary widely and may be below 10 for certain developed countries
and more than 10 times higher in developing countries (National Center for Health
Statistics, 2003). The WHO has not published contemporary data.

For the last 50 years, the term (PNM) has been used to include deaths that might somehow
be attributed to obstetric causes, such as stillbirths and neonatal deaths in the first week of
life. This approach does not raise the question whether babies above a certain weight or
gestational age (and thus showing some potential for survival) showed any signs of life at
birth or not. The perinatal mortality indicator plays an important role in providing the
information needed to improve the health status of pregnant women, new mothers, and
newborns. That information alows decison-makers to identify problems, track

geographical trends and disparities, and assess changes in public health policy and practice.
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Live birth refersto:

“the complete expulsion or extraction from its mother of a product of conception,
irrespective of the duration of the pregnancy, which, after such separation,
breathes or shows any other evidence of life"- e.g. beating of the heart, pulsation of
the umbilical cord or definite movement of voluntary muscles - whether or not the
umbilical cord has been cut or the placenta is attached. Each product of such a

birth considered live born” (WHO, 2005-a, Health status Statistics).

Stillbirth or fetal deathis:

" death prior to the complete expulsion or extraction from its mother of a product
of conception, irrespective of the duration of pregnancy; the death is indicated by
the fact that after such separation the fetus does not breathe or show any other
evidence of life, such as beating of the heart, pulsation of the umbilical cord or

definite movement of voluntary muscles' (WHO, 2006, Page No:32).

2.2 Magnitude of the Problem

Until the mid to late 1990s, estimates of the number of child deaths occurring during the
neonatal period (the first month of life) were drawn from rough historical data rather than
from specific surveys. For newborn deaths, more estimates that are rigorous emerged in 1995
and 2000, as data from reliable household surveys became available. Anaysis of these data
made it evident that previous estimates had seriousy understated the scale of the problem
(http:/iwvww.who.int/r epr oductive-health/docs/neonatal_perinatal_mortality/index.html).

Although the global (NMRR) has decreased dlightly since 1980, neonatal deaths have
become proportionally much more significant because the reduction of neonatal mortality
has been slower than that of under-five mortality. Between 1980 and 2000, deaths in the
first month of life declined by a quarter, while deaths between one month and five years
declined by a third. The latest evidence is that 4 million babies die each year in their first
month of life, and up to half of these die in their first 24 hours — a child is about 500 times
more likely to die in the first day of life than at one month of age. Neonatal mortality
accounts for almost 40 per cent of all under-five deaths and for nearly 60 per cent of infant
(under-one year) desths (Ritchie Centre for Baby Health Research, 2003) The largest
absolute number of newborn deaths occurs in South Asia — India contributes a quarter of
the world total — but the highest national rates of (NMR) occur in sub-Saharan Africa. A
common factor in these deaths is the health of the mother — each year more than 500,000
women die in childbirth or from complications during pregnancy, and babies whose
mothers have died during childbirth have a much greater chance of dying in their first year

than those whose mothers remain alive. Even these figures understate the large scale of the
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problems that affect child health during the neonatal period (Hyder, 2003). For example,
more than a million children who survive birth asphyxia each year go on to suffer such
problems as cerebral palsy, learning difficulties and other disabilities. For every newborn
baby who dies, another 20 suffer birth injury, complications arising from preterm birth or
other neonatal conditions. Significant improvements in the early neonatal period will
depend on essential interventions for mothers and babies before, during and immediately
after birth.

The Lancet Neonatal Survival Series, published in 2005, estimated that 3 million of the 4
million deaths could be prevented each year if high coverage (90 per cent) is achieved for a
package of proven, cost-effective interventions that are delivered through outreach, families
and communities, and facility-based clinical care across a continuum of neonatal care
(antenatal, intrapartum and postpartum). While increasing skilled care is essential, the
Neonatal Survival Series underlines the importance of interim solutions that can save
amost 40 per cent of newborn lives in community settings. Actions required to save
newborns include setting evidence based, results-oriented plans at the nationa level with
specific strategies to reach the poorest, greater funding, agreed targets for (NMR) reduction,
and promotion of greater harmonization and accountability on the part of stakeholders at
the international level (State of the world’s children, 2008).

The neonatal mortality rate for Latin America and the Caribbean is 15 per 1000, showing a
narrow range of 14 (South America) to 19 (the Caribbean) per 1000 live births. Oceania’s
(NMR), at 26 per 1000, falls between those of Asia and Latin America, mainly because of
high mortality in Melanesia. The highest number of neonatal deaths occurs in Asia, which
is where most children are born.  As mortality is very high in the South-central Asia sub
region, over 40% of globa neonatal deaths take place here, representing a challenge. Most
deaths in the neonatal period occur in the first few days after birth. This applies to al
regions of the world. Early neonatal deaths have obstetric origins similar to those leading
to dtillbirth (United Nations Department of Economic and Social Affairs, 2002). The
global averages also hide important regional differences. The slowing down of progress
started in the 1980s in the WHO African and Western Pacific Regions, and during the
1990s in the Eastern Mediterranean Region (EMR). The African Region started out at the
highest levels; saw the smallest reductions (around 5% by decade between 1980 and 2000)

and the most marked slowing down. In contrast, progress continued or accelerated in the
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WHO region of the Americas, and the South-East Asia and European Regions. The result
is that the differences between regions ae growing. (Deonis, 2003).
The rate of (NMRR) is fluctuating around 40 per 1000 live birth in the (EMR). Twenty-
eight deaths per 1000 live births occur in the early neonatal period. Despite the rate of
(NMR) mentioned above, still there are some variations between different nations. For
instance, in Afghanistan, (NMRR) is 60 per 1000 live birth, of which, 45 deaths occursin
early neonatal period, while it is 22 and 17 in Iran respectively (World Population
Reference Bureau, 2006).

In Pakistan, neonatal mortality rate (NMRR) is 57 per 1000 live birth of which 38 deaths
occur in the early neonatal period, while in Lebanon, 20 and 16, respectively. In Egypt,
(NMRR) is 21 and 16, but in Jordan, it is 17 and 15, respectively. Looking at the figure of
other countries, (NMRR) in Oman is six per 1000 live birth of which five deaths occur in
the early neonatal period, meanwhile, it is only four deaths per 1000 live birth in Isradl, of
which three die in the early neonatal period (World Population Reference Bureau, 2006).
In the Palestinian context, NMRR was 11.2 per 1000 live birth in whole Palestine in (2005)
while it was 14.1 per 1000 live births in Gaza Strip according to ministry of health reports
(MOH, 2005). In its annua report (2007), United Nations for Work and Relief Agency
(UNWRA) estimated that (NMRR) was 17.1 deaths per 1000 live birth in Gaza strip, while
it was 9.3 deaths per 1000 live birth in the West Bank (UNWRA, 2007).

Neonatal deaths and stillbirths in developed countries are falling. This is the result of
changing patterns in reproductive health, socioeconomic progress and the quality of
obstetric and neonatal facilities (Chamberlain, 1991). The rate of this decrease is the same
for most developed countries, athough where rates were high from the start, they have
remained high. No good historical data on (NMR) and stillbirth rates are available for
developing countries. Vital registration systems usually do not record and report stillbirths.
The first global estimates of neonatal mortality, dating from 1983 (Weekly
Epidemiological Record, 1989) were derived using historical data and are generaly
considered to give only a rough indication of the magnitude of the problem. Estimates that
are more serious became available for 1995 and for 2000. These are based on national
demographic surveys as well as on statistical models. The new estimates show that the

burden of newborn mortality is considerably higher than many people realize.
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2.3 Sour ces of Neonatal Mortality Data

Vital and Mortality Statistics

Reliable vital registration is available for only about one third of the world’s population. For
vital registration data to be considered reliable, WHO requires at |east 85% reporting of both
completeness and coverage of mortality (WHO, 2005-b) which is slightly different from the
United Nations definition of 90% or more completeness of adult and infant mortality
(United Nations Department of Economic and Social Affairs, 2002). Assessments of

reliability of national statistics are not available for al countries.

Survey Data

The reliability of mortality estimates calculated from prospective and retrospective birth or
pregnancy histories collected in community studies depends on the completeness with which
births and deaths reported. Underreporting of infant deaths is usually greater for deaths that
occur very early in infancy (Curtis, 1995). In some cultures and societies, a pregnancy loss
may never be reported (Blanc and Grey, 2000). Completeness and accuracy of recal,
including age at death, may deteriorate with time, as in all surveys, and related to the skill

and cultural sensitivity of the person carrying out the interview.

Hospital Data

Hospital studies are not an appropriate source of data for calculating mortality incidence
unless al babies are born in a health facility.

2.4 Causes of Neonatal Mortality Globally

In general, neonatal deaths are the consequence of events usually associated with poor
maternal health and non-availability of care during delivery or immediately after birth. Death
usualy originates from a cause that triggers a sequence of morbidities that ultimately
precipitates death. It is, therefore, important from an epidemiological point of view to
distinguish the originating causes from the direct causes, to apply interventions to remove
the originating causes, thereby preventing the direct cause from operating. According to
ICD-10 (WHO, 2007), an originating cause is defined as "the disease or injury which
precipitated atrain of morbid events leading directly to death.”

Lawn, in (2005) described the causes of (NMR) worldwide, and he concluded that the
primary direct causes of neonatal death worldwide were preterm birth (28 percent), severe
infections (26 percent), and asphyxia (23 percent). Low birth weight (LBW) and maternal

18



complications in labor contribute significantly to (NMR). In addition, there is a direct
proportional interrelationship between poverty and increased neonatal death. (NMRR) are
19 to 44 percent higher among the poorest families (L awn, 2005).

In its report, the newborn health, the WHO stated that, the major medical causes of (NMR)
are neonatal infections (33 per cent) i.e. neonatal tetanus, sepsis, meningitis, diarrhoea and
pneumonia; birth asphyxia and trauma (28 per cent); pre-term birth and/or (LBW) (24 per
cent); congenital anomalies (10 per cent); and other causes (5 per cent). Birth asphyxia,
trauma, preterm and low birth weight are major contributors to morbidity in survivors
(WHO, 2003). The report added that, deaths in newborns during the first week of life are
due to conditions originating in pregnancy or during childbirth and are a result of inadequate
or inappropriate care during pregnancy, childbirth, or the first critical hours after birth. After
the first week, deaths are mostly due to infections acquired after birth, either at health
facilities or at home in previously healthy babies. Most neonatal deaths whether during the
period immediately after birth or later can be avoided with low-cost interventions that do not

require sophisticated technology and can be implemented at all levels of the health system.

2.5 Determinants and Risk Factors

Risk is the probability that an event will occur. In epidemiology, it is most often used to
express the probability that a particular outcome will occur following a particular exposure.
A risk factor (a term only in use since the 1960s) is defined as. “an aspect of personal
behavior or lifestyle, an environmental exposure, or an inborn or inherited characteristic
which on the basis of epidemiological evidence is known to be associated with health-related
condition(s) considered important to prevent”. That is a broad and rather loose definition
that leaves unanswered the issues of causal role, strength of association, and modifiability.
The definition then goes on to list the several different meanings that have been ascribed to
the term risk factor (Last, 2001).

Risk marker, an attribute or exposure that is associated with increased probability of disease,
but is not necessarily a causal factor. Determinant is “an attribute or exposure that increases
the probability of occurrence of disease or other specified outcome”. Modifiable risk factor:
“a determinant that can be modified by intervention, thereby reducing the probability of
disease” (Last, 2001).
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2.5.1 Socio-demographic Factors

It is doubtless that, different socioeconomic determinants significantly affect (NMR). The
association between low socioeconomic level and mortality has been noted in severa
international studies (Townsend and Davidson, 1982). Women’s literacy and level of
education has repeatedly shown influence on the chances of infant and child surviva
(Caldwell and Donald, 1982). The inverse relationship between socio-economic factors of
the parents and (IMR) and (CMR) is well established by several studies [Muhuri (1995);
Forste (1994); Hobcraft, et a. (1984); Cadwell (1979); and Sathar (1985, 1987)] and it holds
true irrespective of the overall level of mortality in the national populations (The Pakistan
Development Review, 2002). A matched population-based case-control study conducted in
India by Kabir, (2003) has concluded that, lower caste, higher maternal age (>30 yrs), and

father’s lower educational level was strongly associated with (NMR) after controlling
confounders by logistic regression. Unlikely, a surveillance nested case control study
conducted in Brazil, (1991) explored that no significant associations were observed with

socioeconomic status.

A similar conclusion was available at a study conducted in United Kingdom, (2004) that
demonstrated that there was no direct evidence of an effect of socia deprivation on the
outcomes of interest. A study conducted in Malawi, (1995) reached to the conclusion that the
most favorable conditions for child survival were: no preceding child; a preceding birth
interval of 19 months or longer; maternal education of 9 or more years, and paternal

employment in non-manual work.

The (IMR) in Nicaragua rapidly declined from 120 per 1000 live births in 1966 to 64 per
1000 live births in 1986. This decline in mortality rates was attributed to improved
availability of health care services, better education facilities, especialy for women and food
supplementation programs. Infants living in a poor household had higher susceptibility to
die than infants from a non-poor household did. Maternal education played a protective role
only in poor households (Pena, Wall, and Persson, 2000).

A similar study conducted to assess trends in fertility and infant mortality rates in Leon,
Nicaragua, observed that the decline in (IMR) was due to health interventions, specially
targeted to poorer groups of women and their infants (Pena, et al., 1999).
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2.5.2 Biomedical Factors

A study conducted by Rohina, (2003), concluded that there are two proximate determinants
for (NMR), one is social, and the other is biomedical determinant. She added that, apart
from the direct medical reasons, socioeconomic factors like, household factors,
socioeconomic status of the family, social class, educationa status of parents, occupation,
etc, determine (NMR). Maternal factors like marital status, place of delivery; perinatal and
Neonatal factors eg., sex of the baby contribute towards (NMR). The biomedical
determinants of (NMR) are those medical factors that determine the outcome of the
pregnancy. They include maternal factors like age, parity, antenatal care, bad obstetric
history, and pregnancy related complications. Perinatal and Neonatal factors like birth
weight, gestational age, infection, and congenital malformations also constitute biomedical
determinants (Rohina, 2003).

2.5.2.1 Maternal factors

To the knowledge of many researchers and literature, it is well known that maternal factors
play great role in contributing to (NMR). Maternal factors start from the socio-demographic
and economical perspective to pre delivery status, antenatal care, extend to factors of
delivery, and finally to the period following it that is post natal care and utilization of health
services.

Regarding the demographic and social effects of mother on (NMR), it was concluded that
materna schooling, higher maternal age (>30 yrs), marital status, and maternal education of
9 or more years; and paternal employment in non-manual work (Madise and Diamond,
1995; Rohina and Kabir, 2003).

A prospective population-based cohort study in urban Pakistan, has explored that, the
obstetric factors associated with neonatal death were preterm labor (34%), intrapartum
asphyxia (21%), ante partum hemorrhage (9%), infection (4%), congenital abnormality (4%)
and intrauterine growth retardation (2%). No obstetric cause was found in 19% of cases
(Jehan et al., 2008).

Crucia to mention that the relationship of parity with (NMR) was well presented and
documented in (The Matlab study, Bangladesh). The relationship between high parity and
infant mortality is one of the most promising associations that have been studied. It was not
causal, as had long been assumed, but rather that women who experienced high levels of

infant death attributed to higher parities. Almost half of women with seven or more births
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had experienced the death of an infant, and 34% of them had two or more infant deaths
(Child Health Resear ch Project Special Report, 2006).

In studying the evolution of factors associated with (NMR) for 20 years, a study conducted
in Rawanda, 2000 has explored that the presence of unfavorable conditions such as short
interpregnancy period still affecting the neonatal mortality (Beck, 2009).

Shea Rutstein, in analysis of the Demographic Health Surveys from 18 countries, reported
that the risk of (PNM) was highest in women with short and very long intervals between
pregnancies. Women with less than 15 months between pregnancies, or more than 39
months, had a 43% greater chance of experiencing a perinatal death than women who spaced
their pregnancies between 16 and 38 months (Rutstein,and Roja,2003). Women who
waited 15-26 months between pregnancies had only an 11% risk of losing their child.
Further, the risk of a perinatal death was highest in women with no previous children, and in
women in the extremes of their reproductive years (<18 and >35-years of age). Education
also affected (PNMR) —women with secondary or higher education had fewer fetal deaths
than women with no formal education or one limited only to primary school. The risk of
(NMR) was significantly higher in women with less than a 24-month birth interval, and
women with no previous children. Again, the risk of (NMR) was highest in women at the
extremes of their reproductive years. Boys had a 26% higher risk of dying than girls, and
either sex of child was 22% more likely to die in the first month of life if his or her mother
received no prenatal care. Importantly, antenatal tetanus vaccinations reduced the chance of
neonatal death by almost 50%.

As concluded from the study conducted in Nigeria, 2006, the major determinants of neonatal
deaths were teenage pregnancy, prematurity, (LBW), poverty and lack of skilled attendance
at delivery. Addressing the basic determinants of (NMR) will improve newborn survival and
health and this will significantly reduce mortality among under five children in developing
countries (Onayade, Sule, and Elusiyan, 2006).

Out of the study conducted in Brazil, (2003) it was concluded that the more antenatal care

visits, the less contribution to (NMR). The greater number of prenatal consultations was the
protective factor for neonatal death, indicating the importance of care in this period of
pregnancy outcome: a more frequent monitoring and strict pregnancy can identify early and
prevent harmful situations for the newborn (Machado, and Hill, 2003).

Unlikely, there was no association either between the socio demographic factors or with
pregnancy factors like marital status of the mother, maternal body weight in another case
control study conducted in Brazil, (1991).
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Similarly, another study conducted in India, (1998) came to the results of no association
between (NMR) and parity and age of the mother but there was strong association between
(NMR) and illiteracy, those who are living in rural slum area, those who did not complete
antenatal care maternal complications during pregnancy particularly pre eclampsia and ante
partum hemorrhage (Chatterrjee, Das, Bhattacharya, and Rama, 1998). However, Hadar
et al., (2005), came to the findings that , lower educational level, maternal age > 35 and high
parity were found to be independent risk factors for an unplanned out of hospital delivery
which contribute to neonatal mortality. In another study conducted by Kalter et a., (2001) in
both Gaza Strip and West Bank, risk factors for perinatal death as assessed by multivariable
logistic regression included preterm delivery, ante partum hemorrhage, any severe pregnancy
complication, term delivery in a government hospital and having a labor and delivery
complication, more than one delivery complication, mother's age >35 years and prim parity
in afull-term pregnancy (Kalter et al., 2001).

Maternal supplementation with iron and folic acid was found to have effect on (PNM) and
early (NMR) as was explained by a study conducted in china, (2006). The study showed a
reduction in the risk of early (NMR) among infants born to women randomized to receive
either iron-folic acid or multiple micronutrients compared with folic acid. The magnitude of
the reduction (54%) was significant for the iron-folic acid group.

Little is known about the relationship of consanguineous marriage and (NMR). However,
higher rates of neonatal and post-neonatal deaths, and deaths of children younger than 5
years were observed in consanguineous couples (University School of Medicine of
Monastir, 2007). The inter pregnancy interval can have a relationship with (NMR) as was
reported by a study conducted in Scotland in (1992). The study explored that women whose
subsequent inter pregnancy interval was less than six months were more likely than other
women to have had a first birth complicated by intrauterine growth restriction, extremely
preterm birth, moderately preterm birth, or perinatal death (Gordon, Jill, and Richard,
1992).

Age of the mother at pregnancy was yet another determinant of (PNM) and (NMR).
Children born to mothers at either a very young or very old reproductive age group were
found less likely to survive. Teenage mothers are often biologically, economically, and
socialy ill prepared for child bearing. A short birth interval too is a health risk. Children
born to mothers with a short inter pregnancy interval are at a greater risk of dying, in both
rural and urban areas (Galway, Wolff and Strugus, 1987).
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Research done on the effect of the place of delivery on neonatal mortality in Brazil
concluded that children who were not born in a hospital had 1.9 times increased risk of
neonatal death. Mothers who delivered at home were of low socio economic status and a
lower education level (Almeida et al., 1999). The study of Campbell et a showed similar
resultsin England and Wales (Campbell et al, 1986).

In spite of all studies conducted to explore the risk factors for (NMR), one can deduct that
there is a similarity between different settings worldwide, and the factors affecting each
other. These are for example, women’s status in society, their nutritional status at the time of
conception, early childbearing, too many closely spaced pregnancies and harmful practices,
such as inadequate cord care, letting the baby stay wet and cold, discarding colostrums, and
feeding. It is clear from the previous studies that, causes and determinants of neonatal deaths
and stillbirths differ from those causing and contributing to post neonatal and child deaths.
Neonatal deaths and stillbirths come from poor maternal health, inadequate care during
pregnancy, inappropriate management of complications during pregnancy and delivery, poor

hygiene during delivery and the first critical hours after birth, and lack of newborn care.

2.5.2.2 Prematurity and low Birth Weight

Data on the worldwide prevaence of (LBW) (birth weight of <2500 grams) are limited.
Estimates based on UNICEF and WHO data for 1995-1999 indicate that 20.4 million (LBW)
infants were born each year (Save the Children, 2001). WHO estimates that (LBW) affects
17 percent of neonates in developing countries and 6 percent in developed countries (Save
the Children, 2001). An infant may be (LBW) because of either intrauterine growth
restriction (IUGR) or preterm delivery (<37 weeks). Where (LBW) rates are highest, the
proportion of (LBW) due to (IUGR) is aso highest (WHO, 1995). Intrauterine growth
restriction increases the risk of fetal and (IMR), can negatively affect health and
development during infancy and childhood, and may increase the risk of developing certain
chronic diseases during adulthood.

It is noteworthy to mention that there was debate on whether preterm labor (Prematurity) or
(LBW) attributes to neonatal mortality in different literature. Low birth weight has long
debated as one of the causes of neonatal deaths. It is associated with the death of many
newborn infants, but not considered a direct cause. (WHO, 2005b) However, to the
knowledge of some researchers, the main culprit is preterm birth and the complications

coming from it, rather than low birth weight per se.  This idea is contrary to a study
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conducted by Pan American Health Organization, in (1988), which mentioned that low
weight at birth related or not to prematurity could be referred to as one of the main risk
factors for neonatal deaths.

Victora, Barros, and Vaughan in their longitudinal study, (1989) concluded that the risk for
death for newborn infants with low weight at birth is 28- to 36-fold higher (Victora ,
Barros, and Vaughan, 1989) in comparison to that of newborn infants with birth weight
greater than 2,500q.

Apart from this finding, it was also observed that pre-term (LBW) infants were five times as
likely to die asterm (LBW) infants (Yasmin et al., 2001)

In Bangladesh, it has been observed that low birth weight (<2500 grams) approximately
doubles the (NMR) in peri urban settings. In the study, very (LBW) (<2000 grams) formed
only 7% of the LBW babies, but contributed towards 30% of the mortality. Other factors
have also been associated to greater risk for neonatal death, such as low vitality at birth
(indicator of hypoxia) (Dors, 1998), maternal age younger than 15 years (Accioly, 1993) and
multiple gestations (Coutinho, 1996).

Waldron, (1987) in his study concluded that there is no difference between developing and
developed country regarding low birth weight as arisk factor for (NMR). He a so ascertained
that (LBW) (<2.5 kgs or 5.5 pounds) at birth, experience higher mortality from all causes
(Waldron, 1987).

2.5.2.3 Congenital Malformation

Around 1% of infants have a major congenital anomaly. These anomalies are more common
in developing than in developed countries, especially those caused by diseases such as
syphilis, or by nutrient deficiency, which leads to neura tube defects and cretinism.

Genetic and congenital disorders are responsible for a considerable proportion of perinatal
and neonatal mortality in many countries in the Region. Congenital malformations are now
recognized as the leading cause of infant mortality in the United Arab Emirates (UAE)
(United Arab Emirates, Ministry of Health, 1992) and the second leading cause in
Bahrain, Kuwait, Oman and Qatar (Qatar, Ministry of Public Health, 1993). Reports from
Saudi Arabia indicate that about 25%-35% of perinatal deaths in two hospitals were
attributed to congenital malformations (Annuals of Saudi medicine, 1990).

On the other hand, world health organization in its annual report of estimate of mortality of
neonate, explained that babies die after birth because they are malformed, are born very
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prematurely, suffer from obstetric complications before or during birth, have difficulty
adapting to extra uterine life, or because of harmful practices after birth that lead to
infections. (WHO, 2006).

2.5.2.4 I nfections

Limited epidemiological research indicates that the principal direct causes of neonatal death
are infectious diseases, birth asphyxia, birth injuries, and the sequel of preterm birth and
birth defects. During the early neonata period (0-7 days), the mgor causes of death are
asphyxia, infection, complications of prematurity, and birth defects; infections cause most
late neonatal deaths (8-28 days) (Lawn et al., 2001). Infections are the mgor cause of
mortality and morbidity in infants under 3 months of age in developing countries. More than
20 percent of children born in developing countries acquire an infection during the neonatal
period, leading to an estimated 30 to 40 percent of al neonatal deaths (Stoll, 2000). Most of
these deaths are caused by acute respiratory infections, bacterial sepsis and/or meningitis,
neonatal tetanus, and diarrhea). Materna infections, including sexually transmitted diseases
(STDs) such as HIV and syphilis, can be transmitted to the fetus or newborn in utero,
through contact during labor and delivery, and in some cases, through breastfeeding.
Pneumonia and other acute respiratory infections (ARIs) account for up to a quarter (Pan
American Health Organization, 1999) or perhaps more of al under 5 (CMR), but it is
difficult to determine the incidence of neonatal (ARI) in developing countries because many
sick neonates are not referred for medical care. The risk of death due to (ARI) is highest in
young neonates and decreases with age.

Most (ARI) deaths are due to pneumonia, which annually kills more than 3 million children
under the age of 5 in developing countries (Garenne et al., 1992). Like sepsis, neonatal
pneumonia may have an early onset if acquired from the maternal genital tract or alate onset
due to infection from the hospital or home environment. Bacterial pneumonia is the most
common; streptococcus pneumoniae is the most frequent cause. Low birth weight is
associated with higher mortality (Misra et al., 1991). The risk of pneumonia increases in
infants who are of (LBW) and/or malnourished, and in those who are not breastfed (Victora
et al., 1999). In preterm neonates of low birth weight, respiratory distress syndrome, due to
surfactant deficiency, is a major risk for early death. Information on the prevalence of this
disorder in developing countries is especially difficult to obtain because most infants of very

low birth weight (those weighing less than 1500 grams, who are at greatest risk) die soon
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after birth. In these cases, causes of death other than prematurity are poorly recognized
(Mlay and Manji, 2000).

2.5.2.5 Birth Asphyxia
Birth asphyxia is defined by the World Health Organization as “the failure to initiate and
sustain breathing at birth.”(http://www.who.int/reproductivehealth/publications.html).

It is worthy to say that, birth asphyxiais one of the maor causes of neonatal mortality. Most
of the studies have concluded that it is one of the top priorities associated with neonatal
mortality. This was clear in a study conducted in Egypt, 2000 in which the researcher
clarified that birth asphyxia constituted 28% of neonatal death. In another prospective
population based cohort study in urban Pakistan study, the same finding was available which
illustrated that birth asphyxia was the second rank cause of neonatal mortality following
immaturity related causes (Jehan et al., 2003). In another study in India, it was found that
birth asphyxia contributes to 31% of neonatal deaths (Kaushik et al., 1995). Similarly, birth
asphyxia contributed to 30% of neonatal mortality in community based cohort study
conducted in Nepal (Ann et al., 2008).

25.2.6 Birth Injury

Birth injury is a nonspecific term that includes potentially preventable and unavoidable
injuries—mechanical or hypoxic-ischemic—suffered by the neonate during labor and
delivery. Specific injuries include intracranial hemorrhage; blunt trauma to the liver, spleen,
or other internal organs; injury to the spinal cord or peripheral nerves (the most devastating
is cord transaction; the most common is brachial plexusinjury); and fractures to the clavicles
or extremities.

Although WHO has estimated that birth injuries is responsible for 11 percent of neonatal
deaths worldwide (WHO, 1996), the incidence of specific injuries in most developing
countries is unknown. Birth injuries can result in transient neonatal problems, long-term
morbidity, and death. Predisposing factors include macrosomia, cephalopelvic disproportion,
dystocia, prolonged or obstructed labor, breech presentation, and prematurity. Although
injury may occur despite skilled care at delivery, some injuries result from inadequate
medical knowledge or lower care during labor and delivery and are therefore potentially
preventable. A specific diagnosis is preferable to the use of the nonspecific term “birth

injury,” especially when considering prevention strategies.
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2.5.2.7 Hypothermia

Hypothermia, defined as a body temperature below 36.5°C, is frequent in newborns,
especialy those of low birth weight. Several studies have shown that without adequate
care, many newborns will experience hypothermia, reaching core temperatures lower than
32°C (Ellis et al., 1996). Neonatal hypothermia has been reported to increase the risk of
infection, coagulation abnormalities, acidosis, complications of preterm birth, and death
(Dragovich et al., 1997). Dragovitch et al. (1997) evauated the knowledge and practices
of health professionals on thermal control of newborns in seven countries. Brazil, India,
Indonesia, Kazakhstan, Mozambique, Nepal, and Zimbabwe. They found that thermal
control practices were frequently lacking in the following areas. ensuring a warm
environment at the time of delivery, initiation of breastfeeding and contact with the
mother, bathing, checking the baby’s temperature, thermal protection of low-birth-weight
neonates, and care during transport. The study also demonstrated that health professionals
involved in newborn care underestimate the impact of hypothermia on neonatal morbidity
and mortality. A survey of health professionals involved in newborn care in an Indian
hospital revealed similarly weak knowledge of hypothermia diagnosis and care; for
example, fewer than one-fifth of the respondents knew the correct method of measuring the
body temperature of a newborn (Choudhary et al., 2000).

2.5.2.8 Neonatal Jaundice/Hyper bilirubinemia

Since most births occur at home in developing countries, the magnitude of this problem is
unknown. Although a relatively rare cause of death in neonates, untreated extreme
bilirubinemia can cause devastating neurologic injury, long-term disability or death. The
major risk of untreated hyperbilirubinemia is bilirubin encephalopathy or kernicterus
(Dennery et al., 2001). However, Rh disease remains a problem in developing countries,
where most women deliver at home, blood type is unknown, and Rhogam is not available.
Kernicterus or bilirubin encephalopathy results include extra pyramidal abnormalities,
choreoathetosis, involuntary muscle spasms, and sensorineural deafness. In spite of the
above mentioned, krnicterus remains one of the associated factors with (NMR) and
morbidity.
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2.5.2.9 Diarrheal Diseases

Severa community-based studies suggest that diarrhea is responsible for approximately 3
percent of all neonatal deaths (Stoll, 2000). Diarrheal diseases tend to occur with greatest
frequency among children aged 6 months to 2 years. Some factors common to developing
countries—home delivery; relative segregation of newborn infants for a period of time
after birth; and the high prevalence of early, exclusive breastfeeding—protect against
neonatal diarrhea. Among hospitalized newborns in developing countries, nosocomial
diarrheais an important problem (Aye et al., 1991). However, currently diahhraoal disease
is not any more among the leading causes of death in Palesting, rather it is regarded as one

of the morbidity causes rather than mortality issues

2.5.2.10 Breast Feeding and Neonatal Mortality

In most developing countries, nearly all women breast feed in the first month of life, but
often breast feeding is delayed beyond the first hour after birth, and exclusive breast
feeding is not usually practiced. Policies and training of staff of maternity centers and
hospitals can encourage early initiation of breast-feeding and exclusive breast-feeding.
Midwives can support community-based efforts to support exclusive breast-feeding.

Breast-feeding plays an important role in reducing (NMR) and should be strongly
emphasized by programs attempting to reduce (NMR). Breast-feeding helps prevent
hypothermia and hypoglycemia in newborn babies, which are contributory causes of early
neonatal deaths especialy among (LBW) and premature babies. During the late neonatal
period, most deaths in developing countries are due to infections such as sepsis, acute
respiratory tract infection, meningitis, omphalitis and diarrhea. Feeding colostrums and
breast feeding, especially exclusive breast-feeding protect against such deaths
(Sandra,and Elizabeth, 2002).

Promotion of early initiation of breastfeeding has the potential to make a major
contribution to the achievement of the child survival millennium development goal; 16% of
neonatal deaths could be saved if all infants were breastfed from day 1 and 22%, if
breastfeeding started within the first hour. Breastfeeding-promotion programs should
emphasize early initiation as well as exclusive breastfeeding. This has particular relevance
for sub-Saharan Africa, where neonatal and infant mortality rates are high but most women
aready exclusively or predominantly breastfeed their infants. The risk of neonatal death
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was fourfold higher in children given milk-based fluids or solids in addition to breast milk
in a study conducted in Ghana. There was a marked dose response of increasing risk of
neonatal mortality with increasing delay in initiation of breastfeeding from 1 hour to day 7
(Karen,et al., 2006).

The benefits of breastfeeding for the health and wellbeing of the mother and baby are well
documented. WHO recommends early (i.e. within one hour of giving birth) initiation of
breastfeeding. A recent trial has shown that early initiation of breastfeeding could reduce
neonatal mortality by 22%, which would contribute to the achievement of the (MDG).
Globally, over one million newborn infants could be saved each year by initiating
breastfeeding within the first hour of life. In developing countries alone, early initiation of
breastfeeding could save as many as 1.45 million lives each year by reducing deaths
mainly due to diarrhoeal disorders and lower respiratory tract infections in children (L auer
et al., 2006).

In many parts of the world, the rates of early initiation of breastfeeding are extremely low:
17% in Eastern Europe and Central Asian countries, and 33% in Asia-Pacific. The highest
rates (about 50%) are in Latin America, the Caribbean, East and North Africa. In South
Asia, 24%-26% of babies born in Bangladesh, India and Pakistan are breastfed within the
first hour of birth, whereas the corresponding rate for Sri Lanka is 75%
(http://www.wor |dbr eastfeedingtr ends.or g/r epor tcar d/RC-1B.pdf).

The effect of these breastfeeding patterns is reflected in the (NMRR) for these countries:
40-50 per 1000 live births for Bangladesh, India and Pakistan, while in Sri Lanka the rate
is as low as 11 per 1000 live births. The impact of early initiation of breastfeeding on
infant mortality and its economic advantages are well known. Y et, little attention has been
paid by health-care practitioners and policy-makers to this simple preventive strategy,
except for annual campaigns that aim to highlight its importance, such as the World
Breastfeeding Week (http://www.worldbr eastfeedingweek.net).

2.6 Interventionsto Reduce Neonatal Mortality

Many risk factors affecting the outcomes of mother, fetus, and neonate overlap. The main
medical causes of death and disability among neonates (including infection, asphyxia,
preterm birth, and intrauterine growth restriction) are associated with poor maternal health
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and nutritional status. For example, women in developing countries who give birth to
growth-restricted neonates may themselves have been growth-restricted infants and been
undernourished since childhood. Chronic materna infections, such as malaria, further

increase the risk of growth restriction.

More directly, poor management of labor and delivery can cause maternal or neonata
infection, exacerbate obstetric complications such as hemorrhage, prolonged and
obstructed labor, and hypertensive disease of pregnancy and increase the risk of fetal or
neonatal asphyxia. A mother’s death is associated with markedly reduced survival of her
children, especially infants and daughters of any age (WHO, 1998). The important link
between the health of mother and baby should be recognized with combined efforts to
improve maternal, fetal, and neonatal health (Stoll and M easham, 2001).

Reducing (NMR) and morbidity often involves established interventions or strategies along
with the means to make them effective in each setting. For many conditions, improved
education and behavioral change among women, families, and health care providers would
have a mgor impact on birth outcomes. For direct impact, emphasis must be given to the
delivery of care: getting appropriate services to those who need them and doing so in a
timely manner. The strategies of reducing (NMR) should be comprehensive and holistic in
approach so that it will start from the period of pregnancy until the postnatal care period.
This means that emphasis will be upon the antenatal care, intra natal care, care of the
newborn, and the postnatal care. Not forgetting the interventions at the level of
community. It came to the knowledge of the researcher that, socio demographic influence
is of relationship with the (NMR), so all efforts should be driven to the improvement of the
socio economic and demographic atmosphere of the newborn deliveries. It is not only to
correct the medical perspective of the issue rather all determinants of health should be
tackled in order to cover the comprehensive approach of the intervention.

2.6.1 Antenatal Care

Medical factors that may contribute to neonatal morbidity and mortality include severa
components that can be directly addressed by antenatal care: poor materna heath and
nutrition, maternal infections, and lack of immunization against tetanus (Villar et al.,
2001). Equaly, important, antenatal care can teach mothers to recognize signs during
pregnancy, labor, and delivery and encourage them to plan clean and safe deliveries—
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preferably with trained assistance (Bloom et al., 1999). Appropriate antenatal care also
includes explaining the benefits of breastfeeding, childhood immunization, and personal
and domestic hygiene, and teaching parents to recognize danger signs that can occur in

newborns.

It is noteworthy that maternal education has a significant and far-reaching impact on
antenatal care. Better formal and health education of girls leads them in later years to seek
preventive services, increase food intake during pregnancy, reduce tobacco and alcohol
use, understand the implications of danger signs during labor and delivery, and seek
referral care for obstetric and/or newborn complications (Ahmed et al., 2001).

Evidence from several randomized trials indicates that similar maternal and neonatal
outcomes could be obtained from antenatal care in as few as five visits (on average) by
focusing on interventions known to be effective in reducing morbidity and mortality
(Villar et al., 2001). Counseling on birth preparedness and emergency readiness, provision
of folic acid, tetanus immunization, and early detection and timely management of certain
diseases could be one of the fundamental benefits of antenatal care. In addition,
recognition of the danger signs of complications of severe anemia, hypertension and
proteinuria, asymptomatic bacteriuria, urinary tract infection, syphilis, and other sexually
transmitted diseases prevaent in the local population, and concurrent conditions such as
hepatitis, and tuberculosis could be very crucial when addressing antenatal care in reducing

strategies.

A multimember randomized, controlled trial conducted in more than 50 clinics in
Argentina, Cuba, Saudi Arabia, and Thailand concluded that women assigned to the new
model of essential antenatal care that called for an average of five visits per pregnancy had
similar rates of low birth weight, postpartum anemia, urinary tract infection, and severa
secondary outcomes to those of women entitled in a standard antenatal care program with
an average of eight visits (Villar et al., 2001). This finding is further supported by a
systematic review of seven randomized controlled trials that assessed the effectiveness of
different antenatal care models in reducing adverse outcomes for mother and infant
(Carrali et al., 2001).
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2.6.2 Careduring Labor, Delivery, and the Very Early Neonatal Period

Complications of pregnancy and childbirth, a leading cause of death and disability among
women of reproductive age, can also cause neonatal illness and death. Every pregnancy is
at risk for complications, most of which can be managed successfully if recognized and
addressed in a timely manner. However, the fact that the majority of births in developing
countries occur outside hospitals and other health care facilities presents specia challenges
(WHO, 1999).

One such challenge is the use of poor aseptic techniques during labor and delivery, which
lead to maternal and neonatal infections. The birth attendant can play a critical role in
preventing infections of the mother and newborn by observing the need for clean hands,
clean perineum, clean delivery surface, clean instruments, clean cord care, and use of an

appropriate clean delivery kit.

The godl is for every delivery to be assisted by a skilled birth attendant such as a midwife,
physician, or nurse. When providing a clean and safe delivery, a trained birth attendant
recognizes complications such as preterm birth, preterm or prolonged rupture of
membranes, and prolonged or obstructed labor and can promptly refer the patient to a
health facility with essential obstetric and neonatal care. Skilled interventions are key for
saving neonatal and maternal lives during labor, delivery, and the very early neonata
period (WHO, 1999).

According to different researchers, intervention to reduce (NMR) can not be applied
universally because of different situations of the regions, some of the interventions can be
applied to only high income countries while can be applied to both high and low income
countries. For example, prevention of mother newborn transmission of AIDS can be

applied only areas in which the disease is endemic.

2.6.3 Essential Newborn Care at the Time of Birth

World Health Organization defines essential newborn care as the care of the newborn at
birth, including cleaning, drying, and warming the infant; initiating exclusive breastfeeding
early; and caring for the cord. Essential care of the newborn is necessary for al infants and
is ideally provided by a skilled attendant, but in the absence of skilled care, aternative
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cadres of workers can carry many of the tasks out at home. World Health Organization’s
essential care package includes resuscitation (WHO, 2003).

Clean care of the umbilical cord (clean blade and ti€) is important in reducing the
incidence of neonatal tetanus and umbilical sepsis, but evidence for topical treatment of the
cord remains unclear (Zupan and Garner, 2000). Hand washing is important at al levels
of care. Hypothermia is an important and preventable contributor to morbidity and
mortality, especially in preterm babies. The so-called warm chain involves ensuring that
childbirth takes place in a warmed room, drying the newborn, encouraging skin-to-skin
contact between the newborn and the mother, and avoiding bathing for at least 12 hours
(Lawn, Carthy, and Ross, 2001).

The effects of exclusive breastfeeding have been intensively studied, and the positive
effect on infant mortality is unequivocal, although studies often do not specify the effect on
neonatal mortality and morbidity. The World Health Organization collaborative trial found
the risk of mortality in (no breastfed) neonates to be 2.5 to 7.0 times greater than for
breastfed neonates (WHO Collaborative Group, 2000). The practice of keeping well
babies close to their mothers and alowing feeding on demand increases breastfeeding

rates, reducing both hypothermia and nosocomial infections.

The effect of essential newborn care has not been formally tested as a package, although
exclusive breastfeeding, cleanliness, infection control measures, and hypothermia
avoidance all individually reduce neonatal mortality and morbidity. Nevertheless, only 11
percent of babies in South Asia and 14 percent in Sub-Saharan Africa are exclusively
breastfed to three months. The Bellagio group (Child Health and Nutrition Research
Initiative) estimated a 15 percent reduction in the (NMR) through 99 percent coverage of
exclusive breastfeeding and an 11 percent impact reduction through clean delivery (Jones,
et al., 2003). Cautiously, an essential newborn care package may result in a 10 to 25
percent reduction in the (NMR), but field trials of a combined package are still required.

No economic assessments were identified.

2.6.4 Family-Community Care of the Newborn

Family care of the newborn is important for all newborns. It includes promoting positive

behaviors such as breastfeeding and demand for health care throughout the neonatal period



and afterward. Cleanliness (for example, cord care and hand washing), warmth provision,
and exclusive breastfeeding reduce neonatal illnesses, especially infection. Implementation
of this approach will depend on the setting, the coverage of facility delivery, and the
availability of community workers or other channels but is feasible even in poorly
developed hedlth systems (Knippenbergv, et al., 2005). The role and value of the mother

are central.

A cluster-randomized trial in rural Nepal, where 90 percent of women deliver at home, also
used female facilitators working with women's groups. Comparing the 12 intervention
villages with their paired villages showed a 30 percent reduction in the (NMRR) [mainly
late (NMRs)] mediated through increased health seeking and improved home behaviors
(such as doubling the rates of practices such as hand washing and use of clean delivery
kits) and strengthening of the health system (Manandhar , et al., 2004).

A family-community package promoting good home care of the newborn—particularly
cleanliness, warmth, and exclusive breastfeeding—would have an expected reduction in
the (NMRR) of 10 to 40 percent, the effect might be greater if the package successfully
addressed harmful local practices. The effect of early care seeking for illness will depend
on the capacity of the primary and referral health care levels to manage neonatal illness.
Many questions remain about how best to work with families and communities, given
widely differing cultures and behaviors and the varying capacities of existing community
health workers (Darmstadt, et al., 2005), and about the wider application of demand

subsidies.

2.6.5 Newborn Resuscitation

Approximately 5 to 10 percent of newborns do not breathe spontaneously and require
stimulation. About half of those have difficulty initiating breathing, requiring resuscitation
(WHO, 1998). The maor reasons for failure to breathe include preterm birth and acute
intrapartum events resulting in hypoxic brain injury. A skilled birth attendant must be

competent in newborn resuscitation technique.

Evidence is growing that most newborns can be successfully resuscitated without the use
of oxygen (Saugstad, 2001), although a small proportion of infants require such advanced
resuscitation techniques as endotracheal intubation, oxygen, chest compression, or drugs.
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A study by Massawe , et al., (1996) in two teaching hospitals, one in Tanzania and the
other in India, found that resuscitators using oxygen bag device could maintain a maximum
of only 20 breaths per minute, one-third of the recommended rate. Low-cost (less than
US$5) versions of the bag and mask are now available, and it is the recommended device

for resuscitation.

If traditional birth assistants attend, say, 20 deliveries a year, they would encounter a baby
requiring resuscitation an average of only once a year, so the effect would be lower, and
the cost per life saved higher, compared with a facility-based midwife who does 200 or
more deliveries a year. Thus, more research is required before home resuscitation by
traditional birth assistants can become a widespread policy. In the meantime, it should be
ensured that where skilled attendants exist, they have the skills and equipment to perform

neonatal resuscitation.

2.6.6 Emergency Carefor the Newborns

For many of the world's 4 million neonatal deaths, the immediate cause is a neonatal illness
presenting as an emergency either soon after birth (such as complications of preterm birth
and asphyxia) or later (because of neonatal tetanus or community-acquired infections).
Other important but less prevalent conditions include jaundice and hemorrhagic disease of
the newborn. Many serious neonatal problems present with similar signs:. inability to feed,
breathing difficulty, and temperature instability. All those conditions have high fatality
rates, particularly neonatal tetanus (Institute of Medicine 2003) and neonata
encephalopathy and preventive interventions may be the most redlistic option in those
conditions. Early phototherapy for jaundice reduces both mortality and chronic disability
subsequent to kernicteris and it is feasible (WHO 2003). Usually it focus on the clinica
neonatal management of infection, which is the most prevalent illness and the most
feasible .A meta-analysis of community-based trials of case management of pneumonia in
Africaand Asiayielded that areduction of 27 % of (NMRR) (Sazawal and Black, 2003).

A study in rural India included injectable penicillin, reported a 62 percent reduction in the
(NMRR) with a home-based package for neonatal sepsis that included injectable
gentamicin, although this reduction may be related to a number of simultaneously
introduced interventions in addition to the gentamicine.
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2.6.7 Neonatal and Maternal |mmunization

Maternal and neonatal immunization is an increasingly promising strategy given the threat
of antibiotic resistance. In developing countries, however, issues of vaccine cost,
availability, delivery, and efficacy in the field are mgjor barriers to the use of vaccines
established as safe and effective. A variety of neonatal immunization strategies have
already proven successful. For example, the bacillus Camette-Guérin (BCG) vaccine—a
live attenuated strain of Mycobacterium bovis—is widely used in developing countries
where (TB) is a common and potentialy fatal disease. A meta-analysis of BCG studies
involving newborns and infants concluded that the vaccine was effective for up to 10 years
after infant vaccination, and that it reduced the risk of infection, on average, by more than
50 percent (Colditz et al., 1995). Likewise, hepatitis B vaccination of newborns has been
shown to be effective in preventing neonatal infections and their sequelae. Studies from
both industrialized and developing countries have shown that hepatitis B vaccine
administered in the immediate newborn period can significantly reduce the rate of neonata
infection and the development of a chronic hepatitis B surface antigen (HBSAQ) carrier
state. In 1992, WHO recommended that all countries add hepatitis B vaccine to their
routine childhood immunization programs (WHO, 2002).

Other promising vaccines require additional research. After successful vaccination of
young children against Streptococcus Pneumoniae, studies in South Africa will evaluate
the safety and immunogenicity of protein conjugate pneumococca vaccines for neonates
(Klugman, 2001). Rotavirus vaccines are being developed to prevent severe diarrhea
disease, an important cause of infant and child mortality in developing countries (Glass et
al., 1997). Since children in developing countries experience most severe episodes of
rotavirus diarrhea in the first year of life, rotavirus vaccination should be delivered early,
possibly at birth. Further studies are needed on the efficacy and safety of rotavirus vaccines
for neonates in developing countries (Glass et al., 1997).

2.7 Infant and Neonatal Mortality in the Palestinian Context

There are two sources for estimation of (IMR) and (NMRR) in the OPT. The first sourceis
the officia vital statistics reported by the Palestinian Ministry of Health (MOH), where the
MOH collects and analyses the data of child and infant mortality using the official
notifications of live births, tillbirths, and death certificates (MOH, 2004). The current
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system of vital statistics is good but incomplete, whereas 98.7% of children have birth
certificates before reaching their fifth birthday (PCBS, 2007). The second source is the
various surveys, which completed in the last years. The Palestinian Central Bureau of
Statistics (PCBS) has completed a series of four Demographic Heath Surveys (DHS) over
the last 12 years. The United Nations for Relief and Work Agency for Palestine Refugeesin
the Near East (UNRWA) has conducted a series of three surveys using the Preceding Birth
Technique in order to estimate infant and child mortality rates indirectly in the five fields of
its operations, including Gaza Strip and West Bank. It is worthy to notice that while the
neonatal mortality rate in the Gaza Strip has increased by about 50% from 1994 to 2007, the
post-neonatal mortality rate has decreased by about 50% during the same period, leaving the
infant mortality at the same level (MOH, 2005).

2.8 Theleading Causes of Neonatal Mortality in Gaza Strip

According to the 2007 data of the Ministry of Health, premature births and (LBW) were the
main causes of (IMR), constituting 25.7% of (IMR) in the Palestinian Territory. The
percentage is higher in Gaza Strip in comparison with the West Bank at 36.2% and 13.4%,
respectively. The third highest cause of (IMR) is respiratory system infections, which causes
24.1% of infant mortality in the Palestinian Territory: 40.1% in the West Bank, and 10.3% in
Gaza Strip. On the other hand, prenatal conditions constitute the main cause of mortality
among fewer than five years children, causing 44.1% of fewer than five years children
mortality 46.7% in the West Bank and 41.9% in Gaza Strip (PCBS, 2007).

The leading causes of infants death in 2007 in the Gaza Strip were Premature and (LBW)
deaths with a proportion of 28.1%, Congenital maformation (26.7%), acute respiratory
infections(19.2%), ill-defined cause (6.9%), Infectious diseases, including septicemia
(4.5%), others (6.3%), gastroenteritis(1.7%), and birth trauma (0.6%) (UNWRA, 2007).
Deaths due to (LBW) or prematurity and congenital anomalies were more likely to occur
during the early neonatal period and during the late neonatal period, while desths due to
respiratory infections were equally distributed between neonatal and post neonatal period
(UNWRA, 2007).

Reported official vital statistics show that, (IMR) in Gaza Strip has declined substantially
from 86 deaths per 1000 live birth in 1970 to 69.3 in 1975, 43 in 1980, and 33.4 in 1985.
(Heiberg and Ovenson, 1993). However, this impressive decline has arrested in the mid
1980s (Pedersen, 2000). The overdl trend in (IMR) over the last two decades shows
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stabilization at arate of around 30 infant deaths per 1000 live births before the establishment
of Palestinian Authority. It showed afluctuation around 25 deaths per 1000 births in the last
10 years (Annex 8).
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Chapter 111

M ethodology

The researcher described the proposed methodology of the study after reading many
literature and assessment of its reliability and feasibility. It started with design, population
and setting of the study, and ended with the instruments, data collection, data processing, and
data analysis considering validity and reliability of work. The selection criteria, limitation of
the study and ethical consideration were all elicited

3.1 Study Design

The proposed study design was population based matched case control study with one to two
(1: 2) matching. This type of study was proposed because it explores more than one
exposure for a single outcome. Morever, it is efficient in both time and costs and it requires
few subjects and logistics. This type of design is quite new because most of the earlier
studies were hospital based and or cross sectional surveys. Finaly, the use of the random
effect multilevel modeling that took into account the hierarchical structure of the data as well
as the variability within the community, household and individua levels better estimate the

level of association of the study factors with the outcome.
3.2 Study Population

The study population was all available official reported cases of neonatal death that died
after birth and within 28 days after delivery in Gaza Strip in 2008, and another group of

controls who were alive in the same period.
3.3 Setting of Study

The study was conducted at community level (household level level) in dl Gaza
Governorates. All cases were obtained from the vital registration office at the ministry of
interior, Gaza, 2008 and matched controls were collected accordingly by birth date, gender,
and location.

3.4 Sample Size

For calculation of the sample, the researcher employed the Epi-info software version 6.04
using the following parameters. prevalence of exposure to risks for live neonates, prevalence
of exposure to risks for neonatal deaths, and magnitude of difference of exposure to risks

between the groups of the study, in relation to variables of low birth weight, prematurity.
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These parameters were based on literature review and consultation with experts in the field
of study.

Based on Epi info calculation, the sample size was 894 neonates with 298 cases and 596
controls based on 2% exposure in not ill group, at confidence interval of 95% ,a power of
80% and OR= 3.49. Controls were selected and matched by age, locality and sex from the
national birth registry.

3.5 Sampling

The researcher prepared the main frame for all neonatal mortality in Gaza Strip, 2008, from
the national birth registry, ministry of interior. The researcher considered 298 cases that were
prepared by systemic random generation of the interior ministry, the first case was aso
randomly generated and 596 corresponding controls. Out of this list, only 220 of the cases
and 495 of the controls could be addressed. Inaccessibility of both cases and controls was
decided after visiting the nominated address 3 times. In fact, replacement of inaccessible
cases and controls were considered in advance, but the matching criteria could limit this
issue. Concerning the exclusion of both cases and controls, this occurred due some reasons
that not consistent with the inclusion criteria e.g. neonatal age more than 28 days, travel of
family outside the country and others.

3.6 Resear ch I nstruments

The researcher adopted quantitative approach relying on the research tool to meet the study
objectives and enhance credibility as well. The research tool was structured questionnaire,
which was partly adopted from verbal autopsy questionnaire prepared by WHO, 1999 in the
developing countries, and partly by some ideas, which rose up after validation by some
experts in the field of research and clinical practice. The study tool when was designed,
relied on literature review, experience, field observation of the researcher, and consultation

of some consultants. It was arranged in alogical sequence to facilitate the interview.

All possible care was taken with respect to the anonymity and confidentiality of information
in al stages of the study. The mother of each case and control who was included in the
study was interviewed, about certain subjects such as birth weight of the neonate directly
after delivery, socioeconomic backgrounds, maternal age, maternal schooling, maternal
health status during pregnancy, parity, history of previous child death in the family, the type
of marriage of the parents, birth spacing, gestationa age during delivery, the type and the
place of delivery, the influence of health service delivery on the outcome of birth and other
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conditions related to the neonatel survival and death in the Paestinian context. The
guestionnaire was pre tested and considered cultural implications. The interview time was
15-20 minutes.

Validity

The verbal autopsy questionnaire was adopted partialy after reviewing related literature and
consulting the concerned staff work in the field of public health and neonatal health. In order
to increase the content validity of the questionnaire, it was delivered to eight experts, (six of
them are experts in the public heath research and the two are experts in neonatal health
practice) for enhancing validation and avoiding unnecessary information. The validated

guestionnaire was discussed with them and a significant modification was introduced into it
and therefore, increasing its clarity, relevancy and simplicity.

Rediability

Selection of seven data collectors was based on the results of interview that was conducted
by experienced interview board. One of them was nominated as field supervisor. The data
collectors have good experience in the field of collecting data at the level of household; some
of them participated in surveys that were conducted by PCBS. Others participated in surveys
conducted by Beir Zeit University on gender. Most of them having Bachelor degrees and few
having Diplomas of different subjects like, economics and political science, psychosocia
counseling, and social studies After selecting them, atraining course was conducted by the
researcher for 5 days to ensure clarity and relevance of the questionnaire. All medical terms
of the questionnaire and some topics were explained and even demonstrated in front of the
data collectors to enable them to simplify the questionnaire in front of interviewed mother.
Piloting of 5% of the sample size was conducted to test the relevancy of the instrument. The
field supervisor was assigned to monitor the performance of the data collectors. Quality
check was executed by the supervisor by re interviewing 5% of the mothers of the study
population and it was satisfactory. The collected questionnaire was regularly revised and
entered in the pre-designed database of the SPSS program.

3.7 Data Collection

It is worth mentioning that, a training course was conducted for seven data collectors for a

period of 5 days. All vague points were well explained by the researcher.
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Before starting data collection, al questionnaires forms were prepared, organized, and
numbered with serials to ensure the availability of al forms and to identify the subjects
completion of the study sample without errors. Comments of the data collector and fieldwork
supervisor were added to the questionnaire for further evaluation and clarifications. Both
cases and controls were identified with the help of registers in the Ministry of Interior, and
UNRWA clinics. The researcher adopted the case definition of (WHO) criteria for neonatal
death and this reliance was strictly adhered. Some data were crossed checked with the

family certificates to prevent recall bias.
3.8 Response Rate

In such closed communities like Gaza strip, the response rate is expected to be high. The
current study showed such high response rate (95%), among respondents of the study
population. This high percentage could be related to the fact, people in Gaza are under
continuous tense conditions, they like to debrief or elaborate some thing, and they wait for
sympathy from others. Around 78 cases and 101 were excluded either due to inaccessibility,
or due to conditions not applied to the inclusion criteria e.qg. neonatal age more than 28 days,
travel of family outside the country, controls are not purely matched. Some of the
respondents were not available because many people changed or lost their addresses
particularly after the Israeli war against Gaza, December 2008.

3.9 Eligibility Criteria

Inclusion Criteria

Singleton newborn infant who died in the neonatal period that is from after birth to 28 days
in this period in 2008. Neonatal desths were defined as those that occurred during the
neonatal period commencing at birth and ending at 28 days completed after birth. Two
controls were matched for each case, based upon sex and locality, and nearest one week of
childbirth.

Exclusion Criteria

Twins were excluded. In fact, the researcher excluded twins based on assumption that it will
affect the results of the study (Twins are known to be either preterm, low birth weight). In
addition, stillbirth, infants born after 28 days, and neonates whose parents traveled from

Gaza were excluded.
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3.10 Data Management (Statistical Analysis)

The collected data was entered and analyzed by using statistical package for social Science

(SPSS version 11.5), carrying out data analysis as follows:

Over viewing the data of cases and controls, excluding the unnecessary information, coding,
designing data entry model, defining variables, coding variables, data cleaning, frequency,
cross tabulation, statistical significance, and other tests. Data analysis was divided into multi-

stagesincluding:

- A descriptive analysis of the characteristics pertaining to neonates included in the study

such as frequency and cross tabul ation.

- A bi-variate analyses for identifying risk factors associated with neonatal mortality, using
logistic regression. Risk was assessed according to odds ratio, adjusted or not to 95%
Confidence Interval (Cl) and for P significant, P = 0.05, Odds-ratio = (1) was considered as
that of lessrisk for neonatal death for the reference category of each independent variable. A
variable was treated as a confounder when it is significantly associated (p<0.05) with both
the outcome and variables within its own level or in higher levels. The results of analyzed
data will be reported in a fina report, which will be submitted to an internationally
recognized peer reviewed public health journal for a possible publication.

3.11 Pilot Study

A pilot study was performed on a small sample (5% of cases and controls) to test
recruitment, response rate, validity, reliability, and suitability of questionnaire as well as
ambiguity, before long expensive research study starts, so that, remodeling and reframing

may take place. No major changes were added to the original questionnaire.

3.12 Ethical Consider ation

An official letter of approval to conduct the research was obtained from Helsinki committee-
Gaza strip (Ethical committee). Written consent form was obtained from each participant in
the study. Every participant was receiving explanatory letter about the research purpose and
sponsorship to know that participation is optional. Permission for recoding the interviews
was considered. All ethical concepts were considered: respect for people and respect for the
truth.



3.13 Limitation of the Study

Limitation of the study was mainly recall bias. Changing addresses and difficulty of defining
them could be another limitation of the study. The researcher tried to replace the inaccessible

respondents but this was faced by the matching criteria.
3.14 Budget

United Nations for Children Fund (UNICEF) funded the study through the sponsorship of
Union Health Work Committees, Gaza, (UHWC). A number of data collectors were trained
in order to collect data timely and effectively for further processing and anaysis. All

materials and non-material resources were offered to conduct the research.
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Chapter 1V

Results and Discussion
The study showed obvious variation in demographic factors, socio economic status,
obstetrical/gynecological history, maternal care and nutrition, neonatal related
characteristics between the two groups.
The present study contributes to an understanding of the risk factors and determinants of
neonatal mortality in Gaza Governorates. Most of the studies conducted earlier tackled the
risk factors of infant mortality or child mortality in general, but this study has the
peculiarity of exploring those risk factors affecting the neonatal period, which constitutes
more than half of the causes of infant mortality (Department of pediatrics, Australia). It
Isworth reminding the reader that the presented information are being based on 220 cases
(Neonatal deaths) and 495 controls (corresponding live child) whose mothers were
interviewed at the house hold level in all Gaza Governorates, thus studying neonatal death
in such a setting surrounded by various cultural and traditional beliefsis a complex task.
However, using the interviewed questionnaire helped to see the issues from a different
angle and facilitate better understanding of newborn health. As it is a case control study,
sometimes it was not possible to generate enough information to make a concrete
conclusion urge to design a cohort study in future. In comparison to the prospective design
of other studies, this study could bring up data in consistence with the purpose of its
contents; moreover the other designs lacking the some important determinant recorded, as
data was not collected primarily, but this study overcome that constraint by collecting data
within the purpose of the study itself. Yet, the study was as other case control studies
rendered to recall bias. The researcher believes that this study has important insights for
both research and health program planning.

4.1Characteristics of Study Population

The study was carried out in the five geographicall Governorates of the Gaza Strip. The
majority of participants were from Gaza governorate (38.9%) followed by North Gaza
(19.7%), Rafah (16.4%), Khan Y ounis (15.1%) and Midzone (9.9%). Of those, 52.9%
were male, and 47.1% were female. Of the cases, 54.5% were male, while 45.5% were
female and of the controls, 52.1% were male and 47.9% were female. The study
demonstrated that 38.2% of cases and 39.2% of controls were from Gaza, 22.3% and
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18.6% from North Gaza, 13.6% and 17.6% from Rafah, 14.5% and 15.4% from Khan
Younis, 11.4% and 9.3% from Midzone

respectively.

The present study showed dlightly higher number of male than that of female (Male 378,
femae 337) among the study population, of which 120 was male and 100 was female
cases, while controls were 258 male and 237 female (Table 1).

This diversity of results is one of the difficulties that render it difficult to establish
satisfactory answers and guidelines. It could be explained by the fact that there was a
matching process between cases and controls by sex, and thus, they will be similar in this
character on influencing the neonatal deaths.

4.1.1 Mother Current Age

The mean maternal current age of all study participants was 27.9 years [standard deviation
(SD) 6.3 yrs]. For cases, the mean age was 28 years (SD 6.45); while for controls, it was
27.87 years (SD 6.29). The mgority of mothers were aged 15-35 years (85.4% of cases

and 87.9% of controls); the minority were aged 36-49 yrs (14.5% of cases, 11.9% of
controls).

The mean current age of the mothers of the two groups was amost similar and there were
no statistical significant differences between the two groups. This may reflect the
Palestinian culture of getting girls married in younger ages.

4.1.2 Mother’s Ageat Marriage

Regarding the age of the mother at marriage, the study demonstrated that, the mean age at
marriage of the study population was 19.48 years. For cases mothersit was 19.53 (SD
3.55), and for controls' mothers it was 19.46 (SD 3.73) (Figurel). | addition, 42.7% of
cases mothers age was less than 18 years, while 46.9% of controls' mothers were in the
same age group. It was evident out of the study that, 45.9% of cases mothers and 42 % of
controls mothersfall in the group of 18- 23 years of age. In addition, the study could
demonstrate slight differences in the mother’s age at marriage between the two groups
(Mean age at marriage for cases’ mothers 19.53, for controls’ 19.46) but this slight
difference could not reach any statistical significance (P=0.834). This finding was similar
to the findings in a case control study conducted in Bangladesh, 2003 that concluded that
there was no association between the age of mother and the neonatal mortality (Mer cer, et
al., 2006).
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Table (1): Socio-demographic and Economical Char acteristics of the Responding
Mothersof Singleton Birthsin Gaza Gover nor ates, 2008

Variable Case Control
No % No % P value
1.Sex
Male 120 54.5% 258 52.1%
Female 100 455% | 237 47.9%
2- Locality.
North Gaza 49 22.3% 92 18.6%
Gaza 84 38.2% 194 39.2%
Midzon 25 11.4% 46 9.31%
Khan 32 14.5% 76 15.4%
younis
Rafah 30 13.6% 87 17.6%
3-Mother education
0.179
<6yrs 16 7.3% 25 5.1%
6-12yrs 160 72.70% 344 69.5%
>12yrs 44 20% 126 25.5%
4. Mother'sAg 0.431
15-25 97 44.1% 202 40.8%
26-35 91 41.4% 233 47.1%
36-49 32 14.5% 59 11.9%
5- Type of family 0.88
Nuclear 92 41.8% 210 42.4%
Extended 128 58.2% 285 57.6%
6.Consanguinity 0.043
Cousin 80 36.4% 154 31.2%
(close
relation)
Far away 42 19.1% 71 14.4%
from family
(Not close)
Not relative 98 44.5% 269 54.5%
7.Residenc
Outside 171 77.7% 407 82.2%
camp
In camp 49 22.3% 88 17.8%
8.House hold size 0.085
2-3 57 25.9% 93 18.8%
4-6 100 45.5% 237 47.9%
>6 63 28.6% 165 33.3%
9.Family incomein <450 75 34.1% 137 27.8%
Nis 450-1200 68 30.9% 158 32.% 0.208
>1200 77 35% 198 40.2% :
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This, in fact, expresses the Palestinian culture and attitude towards early marriage (before
18 yrs), though WHO considered the age below 18 yrs as child, this means that almost half
of the mothers of the study got married at child age which may hinder the interventions of
reproductive health education and intervention program for improving child and maternal
health.
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Figurel: Study Population by Current Mother Ageand Age at Marriage Gaza
Governor ates, 2008

4.1.3 Mother’s Occupation

Regarding the working status of the mother, the majority of the mothers are house wife
(95% of cases’ and 92.3% of controls’ mothers) , and there was slight difference between
both groups in respect to the nature of work (0.9% of cases’ and 2% of controls’ are
professional, 4.1% of cases’ and 5.7% of controls’ are non professional). This difference
did not reach statistical significance (P=0.375).

However, this percentage of working mothers is familiar with the report of MOH, 2005,
which mentioned that around 95.6% of the mothers are homemaker and it is only 2%, are
employees and 1.4% are teachers. This may reflect another Palestinian attitude towards the

willing not to work mothers.
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4.1.4 Maternal Schooling

Concerning the educationa level among the mothers of the study participants, the study
demonstrated that, the mean of education of the study mothers was 11.48 yrs (SD=2.92).
For the cases, it was 11.24 yrs (SD= 3.00), and for the controls it was 11.59 (SD=2.88).
Most of the mothers have finished 6-12 yrs of education (72.7% of cases, 69.5% of
controls), while 20% of cases’ and 25.5% of controls’ have completed more than 12 yrs of
education till the time of the study. The mothers who could not complete 6 yrs of education
were 7.3% of cases and 5.1% of controls.

Concerning the maternal schooling, the proportion of mothers of cases who could not
complete their primary education is higher than those of controls’ are, while the percentage
of mothers who completed 6-12 yrs of education is higher in cases than in controls (Table
1). On the other hand, the percentage of mothers who completed their secondary education
and proceeded to the university education is higher in controls’ mothers than in cases’.
This difference between the two groups could not reach statistical significance (P=0.179).
This finding was amost similar to the MOH annual report in which, 74.8% of mothers
reached to the level of secondary school (M OH, 2005).

However, this finding contradict the findings of many internationa studies which
concluded that mother’s education is one of the important predictors of neonatal mortality
(Christiana, et al., 2001; Mercer et al., 2006).

Yet, it may be attributed to the fact that most of Palestinian women are literate as was
mentioned earlier. However, the accessibility and opportunity for maternal schooling is
quite good enough in Gaza Governorates. It could be that, the difference between both
mother of cases and mother of controls could not associate with the neonatal mortality
because maternal education became universally implemented, so the impact of maternal
education could not be elicited.
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Study Population by Maternal Education
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Figure 2: Study Population by Mother Education, Gaza Gover nor ates, 2008

4.1.5 Paternal Factors (Figure 3)

Concerning the fathers of the study population, the current study has demonstrated that, the
mean current age of the whole fathers of both groups was 32.63 years. For cases, it was
32.32 yrs (SD= 8.12) and for controls it was 32.77 (SD= 6.95). Most of them have
completed more than 6 yrs education in their life (52.3% of cases fathers, and 57% of
controls fathers complete 6-12 yrs education). In the same time, 32.3% of cases fathers
and 31.7% of controls have completed more than 12 yrs education in ther life. In
addition, the working status of the fathers revealed that, 37.7% of cases fathers and 31% of
controls' fathers are without any work (Unemployed), while most of the working fathers

are not professional (50.9% of cases' fathers and 54.3% of controls).
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Sociodemographic variables of father
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Figure3: Study Population by Paternal Education and Occupation, Gaza Gover nor ates, 2008

4.1.6 Residence, Dependence, Type of Family and House Hold Size of the Mother
The study showed that 80.8% of the study participants live outside camp in city, town, or
living project, while 19.2% live in camps. For cases, 77.7%, and for controls 82.2% live
outside camp, while 22.3% and 17.8% live inside camps respectively. It also showed that
no wide difference between cases and controls in living the type of family, whereas,
41.8% of cases live in nuclear type of family while 58.2% live in extended type. In the
same time, for controls, 42.4% live in nuclear type, while 57.6% live in extended type of
family.

The mgjority of the study participants house holds size was between two and six (for
cases, 71.4%, and for controls, 66.7%). The rest of the study participants showed that
28.6% of cases and 33.3% of controls have more than six household sizes (Table 1). This
finding may be rendered to the reality that most of the Palestinian residents live amost in
homogenous life style.

In addition the study explored that, mean number of dependence among the whole study
population was 3.33 (SD2.03). For cases it was 2.95 (SD1.98) and for controls, 3.51
(SD2.03). Among them, the mean number of living rooms was 3.2 (SD1.24). For cases it
was 3.26 (SD1.29), and for controls 3.17 (SD1.22). The study also revealed that the
majority of the families of study population have TV at their homes (96.4% of cases
families, and 96.4% of controls’). Regarding the residence, the data of the study
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discovered that, there was dlight difference between cases and controlsin living in camps,
while among the same group those who live outside the camps is more than in camps.
They used to live aike in nuclear and extended type of families. There was no obvious
difference between the cases and controls regarding the type of family which did not reach
statistical significance (P= 0.88). This finding may be rendered to the redlity that most of
the Palestinian residents live almost in homogenous life style.

The mean of household size was dlightly higher among controls’ families than cases’
(Mean of household size among cases 5.3, mean among controls 5.7). There was
predominance of house hold size of 2-6 among both groups in which controls were higher
but this difference did not reach statistical significance (P=0.085). However, this finding
was different from the results of the study conducted in Bangladesh, 2003, which explored
that the more the household size, the more the probability of neonatal death. Meanwhile, it
was in contradiction of the study conducted in Nicargua, which explored that infants living
in apoor household had higher susceptibility to die than infants from a non-poor household
did (Pena, et al., 2000).

The mean number of dependence was 3.33 (SD 2.03) among the whole families of the both
groups, while it was 2.95 for cases’ and 3.51 for controls’ which reached strong statistical
significance (P=0.001). However, there were some differences between the cases and the
controls concerning the number of dependence, whereas 21.4% of cases’ and 29.8% of
controls’ have dependence more than four people. This difference similarly reached
statistical significance (P=0.05). Needless to say that, this finding reflects the burden of
dependence on the Palestinian families which aready suffer from high dependence ratio
(1.07 in Gaza strip, and 0.9 in the West Bank) (M OH, 2005).

Yet, this interesting finding will drive and attract attention of all planners and policy
makers to put insight and forwarding their efforts towards improving the living status of
the families and to increase awareness of the community in order to reduce this burden,
and thus reducing neonatal mortality in the Palestinian context.

When entered in the logistic regression model initially (Table 6), the dependence factor
emerged in association with neonatal mortality among the sociodemographic factors for
the difference of groups, the cases and the controls (P= 0.000, OR= 1.16). However, it lost
its statistical significance when combined with other significant factors in the final model.
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4.1.7 The Consanguinity

Concerning the consanguinity, the study clarified that, 32.7% of the study participants
were close relation marriage (cousin), while 15.8% was not close relation (Far away from
the family). For cases, it was 36.4%, and for controls, it was 31.2% for the first type of
relationship respectively, while it was 19.1% for cases, and 14.4% for controls for the
second type relationship respectively (Table 1).

Regarding the consanguinity, the study explored that, both first and second type
relationship frequency was higher in cases group than in controls, while the non relative
relationship was higher in controls families than in cases’ which reached a statistical
significance (P=0.043). When the researcher entered it into logistic regression (Table 6)
with other sociodemographic factors, it emerged as associated risk factor (OR = 1.23, Cl=
1.03- 1.47).

The subject of consanguineous marriage became a source of magjor scientific and public
interest in the United Kingdom (UK) and the United States of America (USA) from the
mid-19th century onwards. Much of this interest centered on the clamed deleterious
outcomes of consanguinity, although there were also scientists and clinicians who denied
any adverse effects and instead argued that inbreeding offered major biological advantages.
A large mgjority of studies have indicated that early mortality is increased in the progeny
of consanguineous unions when compared with children born to unrelated parents.
However, most of these studies failed to control for the potential effects of socio
demographic variables (Christofer, 1995). Crucial to say that, this important finding was
consistent with few international studies like the one in Pakistan (Christofer, 1995) which
reached the conclusion that the difference in perinatal and neonatal deaths between the two
groups of study resulted mainly from the higher incidence of congenita and metabolic
abnormality among Asians due to consanguineous marriage, and another one from
(University School of Medicine of Monastir, 2007), which demonstrated that higher rates
of neonatal and post-neonatal deaths, and deaths of children younger than 5 years were
observed in consanguineous couples.

However, as little is known about the relationship of consanguineous marriage and
neonatal mortality, this issue needs further research studies to explore more factors related
to it and to control the socio demographic factors. As aresult, all efforts should be directed
to greater emphasis on and acceptance of genetic counseling and antenatal diagnosis in
parallel with increasing awareness and changing attitudes of the community to avoid close

consanguineous marriage.



4.1.8 Family Income (Figure 4)

In relation to the economica aspect of the study, the family income mean of the whole
study population was 1231.29Nis, with (SD1184.79). For cases, it was 1119.19Nis (SD
1105.96), and for controls it was 1281.32 (SD1216.07). The family income was distributed
in amost the same manner among both cases and controls, whereas, 34.1% of cases and
27.8% of controls earn less than 450Nis per month. In the same time, 35% of cases and
40.2% of controls have an income of more than 1200Nis per month (Tablel). The mean
income of cases’ families was less than the controls’ (Mean income in cases, 1119.19,
Mean income in controls 1281.32). This difference did not reach statistical significance
(P=0.09). The percentage of families of more than 1200 income is higher than of controls
that of cases but this did not reach any statistical significance (P=0.208). Other imminent
of the family were not searched except for TV.

This finding was different of many studies that estimated that family expenditure has
association with neonatal mortality (Mercer, et al., 2006).

In fact, this difference may be attributed to the fact that, the researcher was not able to
adjust the indicator of family income and specify it. Furthermore, a sort of bias would
have been introduced by the interviewed mother when was asked about the family income
by the data collector due to the sensitivity of such a subject in the Palestinian context.
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Figure 4: Study Population by Family Income, Gaza Gover nor ates, 2008

4.1.9 Age of Mother at First Pregnancy

The present study explored that the mean age of mother of all participants was 20.29

yrs at the first pregnancy (SD 3.516, CI=20.03-20.54). For cases, the mean age of the mother
when first pregnant was 20.31(SD 3.63), and for controlsit was 20.27 yrs (SD 3.46). The age
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group of this variable did not demonstrate wide difference between cases and controls. For
cases, the proportion of age less than 18 yrs was 35.5%, while it was 36.4% for controls
(Table 2). The most prominent age group at first pregnancy was from 18-24 yrs, wherein it
constitutes 52.7% of cases and 52.3% of controls. The least age group of first pregnancy was
from25-40 yrs whereas; it was 11.8% for cases and 11.3% for controls. The current study
explored that there was dlight difference between the mean age of the cases’ mothers and the
controls’ at first pregnancy (20.31 versus 20.27), but this difference could not reach statistical
significance (P=0.904). The most prominent age group was higher in cases’ mothers than in
controls’, moreover the less than 18 yrs group was lower in the cases’ than in controls’ (35.5%
versus 36.4%). This difference between the groups did not reach statistical significance
(P=0.964).

4.1.10 Birth interval, Parity, Mode and Place of Delivery and Birth attendant

The mean birth interval was 31.12 months for all participants of study population (SD 19.9,
Cl=29.4 - 32.7). For cases, it was 29.02 months and for controls, 32.09months. More than
half the cases had a history of birth interval less than 24 months (55.2% of cases, 43.6% of
controls). The birth interval of 24-32 months constitutes 17.7% of cases and 21.7% of controls
while 27.1% of cases and 34.7% of controls had a history of birth interval more than 32months
(Table2). The mean birth interval in cases was lower than in controls, but this difference did
not reach statistical significance (P=0.087). In the same time, the birth interval of more than
32 months was higher in controls than in cases (34.1% versus 27.1%), and this difference was
statistically significant (P=0.03). In fact, this finding came in accordance with many
international studies previously mentioned in literature. Shorter the birth interval, more the
chance of neonatal death. Such atopic is quite common in developing countries, and it could
be illustrated by the fact that people get early marriage, therefore the concept of birth spacing
is far away from minds. Furthermore, the culture in the Palestinian context of preferring boys

to girls may oblige women for repeated pregnancies and short birth interval.
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Table (2): Comparison between Casesand Controls by Selected Antenatal and Obstetrical

History of Responding Mothers of Study Population, Gaza Gover nor ates, 2008

Variable Cases Control
No % M ean No | % Mean | Pvalue
1-Ageat first pregnancy in years 20.31 20.27 0.904
<18 78 35.5% 180 36.4% 0.964
18-24 116 52.7% 259 52.3%
25-40 26 11.8% 56 11.3%
2-Parity 4.8 4.38 0.05
1-3 times 88 40% 236 47.7% 0.148
4-6 times 78 35.5% 159 32.1%
>6 times 54 24.5% 100 20.2%
3-Birth interval 29.02 32.09 0.087
in months
<24 100 55.2% 171 43.6% 0.034
24-32 32 17.7% 85 21.7%
>32 49 27.1% 136 34.7%
4- Place of A/N
care
Public sector and 180 82.2% 449 91.3% 0.001
UNRWA
NGO 14 6.4% 7 1.4%
Private clinics 19 8.7% 27 5.5%
5- Starting
month of iron
intake
First to third 85 42.1% 132 29.7% 0.006
month
Fourth to fifth 106 52.5% 276 62%
month
Sixth to ninth 11 5.4% 37 8.3%
month
6-Duration of 3.78 3.48 0.034
folic acid intake
1-3month 110 63.6% 268 67.5% 0.008
4-7month 48 27.7% 118 29.7%
>7months 15 8.7% 11 2.8%
7- Place of
delivery
Health facility 215 97.7% 495 100% 0.001
Home delivery 5 2.3% 0 0%
8-M ode of
delivery
Non C/S delivery 161 73.2% 436 88.1%
C/S ddlivery 59 26.8% 59 11.9% 0.000
9-Domestic Yes 48 21.8% 74 15%
violence No 172 78.2% 419 85%
0.026
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Regarding the number of pregnancy, the study demonstrated that the mean number of
pregnancy among the mothers of study population was 4.52 (SD2.86, Cl=4.31-4.73). For
cases, it was 4.8 and for controls, it was 4.38 times. Most of the mothers of the study
population paid a history of 1-3 times pregnancy (40 % for cases, and 47.7% for controls). In
addition, it showed that, 24.5% of mother of cases and 20.2% of mother of controls had been
pregnant for more than six times.

Regarding the parity history of the mothers of both groups, the mean number of pregnancies
was higher in cases’ than in controls’ group (4.82 versus 4.38) which reached statistical
significance (P=0.05), while the frequency of mothers who had been pregnant for more than 6
times was higher in cases’ than in controls’ but this did not reach any statistical significance
(24.5% of cases and 20.2% of controls, (P=0.14).

Parity is one of the significant factors predicting the neonatal death in most of the
developing countries. However, this fact came in consistence with other studies previously
mentioned in literature. The fact that, for one quarter of mothers in this study parity
exceeded six is not surprising and is related to early marriage and childbearing traditions
similar to those seen in neighboring countries.

The study showed that al controls were delivered at health facility, hospital, private clinic or
primary health care setting, while 2.3% of cases were delivered at home. This was strongly
statistically significant (P=0.001). Of those who were delivered at heath facility, 26.8% of
cases delivered by cesarean section(C/S), while only 11.9% of controls were delivered by C/S.
The proportion of cases who were delivered by non C/S was 73.2%, in the same time it was
88.1% for controls. It was clear that the percentage of non C/S delivery was lower in cases
than in controls and this was statistically significant (P=0.000), but disappeared out of the
stepwise model of logistic regression and lost its significance, when was combined with other
maternal variables.

A Physician has attended the magjority of the deliveries (95.9% for cases, and 91.3% for
controls). In contradiction, trained birth attendant attended 0.5% of cases’ deliveries and 0.4%
of controls deliveries. The proportion of physician birth attendant was higher in cases’
delivery than in controls’ (Figure 5) and this did not reach statistical significance (P=0.076).
This finding supports the findings of other studies that demonstrated that, health facility
delivery is aprotective factor of neonatal mortality (Christiana, et al., 2001).
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4.1.11 Domestic Violence

Regarding the exposure of mothers of the study population to domestic violence, the study
explored that 21.8% of cases’ mothers and 15% of controls' mothers have been exposed to
domestic violence during pregnancy (Table2). The proportion of domestic violence
exposure in cases’ mothers is quite higher than in controls which reach statistical
significance (P=0.03, OR=1.58). When this factor was stratified by duration of pregnancy
and with birth weight group, it was strongly statistically significant. The odds of neonatal
death was higher in cases whose mothers was exposed to domestic violence during their
pregnancy with the neonate for preterm baby more than for full term baby (P=0.002, OR=
4.35). However, it lost its significance when entered into the logistic regression model.
This important finding came in accordance with a study conducted in Bangladesh, 2002
that stated “Neonatal mortality showed a significant 1.7 — 2.2 fold increased risk in women
having emotional stress and physical violence during pregnancy. Women found a strong
association between neonatal death and domestic violence. “There are many husbands,
fathers- and mothers-in-law who beat their wives or sons” wives while they are pregnant. A
fetus might be injured at that time. Consequently, the baby may die a any time after birth.
Moreover, if there is any harassment or emotional stress, how a pregnant woman can have
adequate diet and rest! The fetal growth will be hampered; the baby will be low birth
weight and may be affected by various diseases and complications.”(Nasreen, Ahmed and
Chowdhury, 2002).

Figure 5: Study Population by Skilled Birth Attendant, Gaza Governorates, 2008
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4.1.12 Antenatal Care

The current study explored that, the majority of the mothers of both cases and controls
have received antenatal care (99.5% for cases and 99.4% for controls). This dlight
difference between the two groups did not reach statistical significance (P=0.80).

The study-demonstrated difference between cases and controls concerning the place of
antenatal care of the mothers of study population and similarities regarding the start month
of pregnancy for antenatal care. However, it was clear that 82.2% of mother of cases
repeatedly visited both UNRWA and public sector for A/N care, while 91.3%of controls
paid the same visits (At UNRWA, 64.8% of cases and 74.8% of controls, at public sector,
17.4% of cases, and 16.5% of controls). Regarding the place of ante natal care it was
evident that, the proportion of cases is lower than controls in visiting the UNRWA and
public sector and this difference was strongly statistically significant (P=0.001), while it
was higher in visiting the private clinic (Table2). For cases, 8.7% of mothers paid visits at
private clinics while, 5.5% of controls' mothers did the same follow up. They have started
visiting the health facilities since the first month of pregnancy (For cases, 56.2%, and for
controls, 55% started A/N care from the first to second month).

However, 7.3% of cases' mothers and 6.5% of controls mothers started A/N care after the
fourth month of pregnancy. The mean number of A/N visits was higher in controls’ group
than in cases’ (9.71 versus 8.88) which was statistically significant (P=0.002). During
their vigits, the study demonstrated that, 9.6% of mothers of cases paid less than four visits,
while 5.3% of controls mothers paid the same number of visits. However, 90.4% of cases
mothers paid four or more visits, wherein 94.7% of controls mothers paid it too. Of the
less than four visits, the proportion of cases’ mothers was higher than the controls” which
was dtatistically significant (P=.033, OR=1.901). This finding indicates that the more the
frequency of antenatal visits, the less the chance of neonatal death. It also encourages the
WHO protocol that at least four antenatal visits are required for a pregnant woman in their
follow up. The risk of not attending four antenatal visits is amost twice for dying a
neonate than the attending one. Of the place of antenatal care, the study supports the
attendance in UNRWA clinics and Public sector (Governmental).

Y et, one of theinfluential predictor of neonatal death is antenatal care. Antenatal visits
should be at least four to reduce the risk. This finding is consistent with the findings from
other studies in Indonesia, Turkey and United States (Asih, Tjitra, and Oesman, 1997,
and UNICEF, 2003).
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The current data explored some complications (Figure 6) of the mothers of the study
population during pregnancy, delivery or after delivery but these differences in
complications did not reach statistical significance. However, 22.3% of cases’ mothers and
21.4% of controls mothers suffered from swollen legs during Pregnancy (P=0.797,
OR=1.05), 14.5% and 12.9% suffered from hypertension (P=0.55, OR=1.14), 2.7% and
1.8% of diabetes mellitus (P=0.43, OR=1.50), 5% and 4% of vaginal bleeding (P=0.56,
OR=1.25) respectively.

On the other hand, 3.2% of cases mothers and 4.2%% of controls mothers suffered from
vaginal bleeding during or after delivery (P=0.50, OR=0.742). It showed that, 9.1% of
mothers of cases and 5.3% of their peers of controls suffered from fever during pregnancy
for more than 3 days (P=0.05, OR=1.80). In the same time, 5% of mothers of cases and
3.4% of controls mothers suffered from fever after delivery in the puerperal period
(P=0.32, OR=1.48)

Complication in pregnancy
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Figure 6: Study Population by Complications of Responding Mothers during and after
Pregnancy, Gaza Gover nor ates, 2008

The study revealed that 42.1% of cases' mothers, while 29.7% of controls mothers started
iron intake from the first to the third month of pregnancy. In the same time, 52.5% of cases
mothers and 62% of controls mothers started iron intake from the fourth to fifth month of

pregnancy, while 5.4% and 8.3% of them started iron intake from the sixth to the ninth
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month of pregnancy (Table 2). For those who were taking iron during pregnancy, 80.5 %
of cases mothers and 75.5% of controls were taking it every day and regularly.

Regarding the duration of folic acid intake in months, the study showed that, the mean
duration of folic acid intake was higher in cases’ mothers than in controls’ (3.78 versus
3.48, P=0.03), and 63.6% of cases mothers and 67.5% of controls mothers have taken folic
acid for 1-3 months, while 27.7% of cases mothers and 29.7% of controls mothers have
taken the folic acid for 4-7 months. On the other hand, 8.7% of cases and 2.8% of controls
have taken the folic acid for more than 7 months. It was observed that the percentage of
cases’ who had taken folic acid for at least 3 months was lower than that of the controls’
which reached statistical significance (P=0.008).

This finding support the evidence of taking folic and iron together will reduce the risk of
early neonatal mortality by 52% among infants born to women randomized to receive either
iron-folic acid or multiple micronutrients compared with folic acid in a study conducted in

China, 2006 (Chinese Centrefor Disease Control and Prevention, 2006).

4.1.13 Current Pregnancy

Concerning the status of the mothers, the study reveaed that 32.3% of cases mothers and
19.8% of controls mothers are currently pregnant, and the risk of the currently pregnant
mother is amost twice the non-pregnant mother. (P=0.000, OR=1.9). For those who are
not currently pregnant, 59.3% of cases mothers and 65.7% of controls mothers do not like
to become pregnant immediately (they wanted later). On the other hand, 19.3% of cases
mothers and 22.8% of controls mothers wanted no more pregnancy rather than this
neonate. This difference between the two groups could reach statistical significance
(P=0.014)

This finding reflects that most of the mothers are willing to postpone their pregnancy as a
sort of feeling that, this may alleviate some burden of the implications of newborn delivery
and thus taking some rest.
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Figure 7: Study Population by Current and Desirefor Pregnancy, Gaza Gover nor ates, 2008

4.1.14 Duration of Pregnancy

The study explored that the mean duration of pregnancy with the whole study population
was 8.78 months (SD0.617). For cases, the mean duration of pregnancy was 8.40
[SD0.925, CI 8.28- 8.53], but for contrals, it was 8.95 [SD =0.27, Cl= 8.93- 8.98]. It was
clear that there was dlight difference between the mean duration of pregnancy between the
two groups, whereas it was in cases’ lower than that of controls’ and this will reflect the
gestational age of the neonate of the study which was strongly statisticaly significant
(P=0.001, OR= 13.04). Among those, 35.5% of cases and 4% of controls were premature
and did not complete 9 months gestation (6- 8 months gestation). In addition, 64.5% of
cases and 96% of controls have completed 9-10 months

gestation during pregnancy (Table3). It was evident that the percentage of premature
neonates is significantly higher that of the controls’ (P=0.001, OR=13.04). It was evident
that the proportion of premature neonates is significantly higher that of the controls’. The
risk of neonate to die is 3 times for premature when compared with full term baby. When
entered into the logistic

regression model it remained statistically significant (OR= 2.83, Cl=1.22- 6.56, P= 0.01)
(Table7). The study revealed aso that 56.8% of pregnancy with cases and 81.6% of
pregnancy with controls ended around the expected time of delivery, while 39.5% of cases

and 11.1% of controls ended earlier than the expected time of delivery and 3.6% of cases
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and 6.5% of controls’ pregnancy has ended later than the expected date of delivery (Table
3). It was clear that the percentage of cases’ pregnancy which ended earlier than the
expected date is higher than that of the controls’ which did reach a strong statistical
significance (P=0.001).

Yet, this result was similar and in consistence with many in the world as in the study
conducted in Bangladesh (Mercer, et al., 2006). In that study, it was demonstrated that
although few control mothers (1%) reported pregnancy 8 months, it was a highly
significant risk factor for neonatal death after controlling for other factors: AOR, 6.7 using
neighborhood controls, and 7.7 using neighborhood controls.

As a result, al efforts should be directed towards avoiding preterm delivery through
adherence to antenatal care service and encouraging mother to practice healthy practices
and nutritional support during pregnancy. Concerning the nature of gestation, the study
explored that 95% of pregnancy with cases and 94.9% of controls' occurred due to normal
process and without intervention of any medication, while 3.6% of cases, and 3.8% of
controls' occurred due to the help of medication. In vitro fertilization (IVF) gestation was
the route cause 01.4% of cases and 1.2% of controls. The slight difference between the two
group did not reach statistical significance (P=0.978).

Table (3): Comparison between Casesand Controls by Selected Antenatal and
Obgtetrical History of Responding Mothersin Gaza Gover nor ates, 2008

Variable Case Control

No % No % P value

1-Duration of Pregnancy

6-8 months 78 35.5% 20 4% 0.001

9-10 months 142 64.5% 475 96%

2-Gestation Nature

Normally 209 95% 470 94.9% 0.978
Normally with medication 8 3.6% 19 3.8%
IVF 3 1.4% 6 1.2%

3-Labor Duration

<12 hours 191 86.8% 459 92.7% 0.011

>12hours(Prolonged labor) 29 13.2% 36 7.3%




4.1.15 Déelivery Conditions

Regarding the conditions around the delivery process, the study has demonstrated that,
86.8% of cases labor lasted for a period of less than 12 hours, while 92.7% of controls
have lasted the same period (Table3). On the other hand, 13.2% of the mothers of cases
and 7.3% of controls mothers have suffered from prolonged labor (>12 hours). Of
prolonged labor, the percentage of cases’ mothers who suffered, is significantly higher than
the controls’ (P=0.011, OR=0.517).

Crucia to say that, complications of delivery that may yield to prolonged or obstructed
labor, has association with neonatal mortality and considered one of the risk factors.
However, this finding of the study came in accordance with other findings of other studies.
In addition, the results of the study in Indonesia, 2006 indicated that neonates born to
women experiencing complications such as vagina bleeding, fever or convulsions during
childbirth had remarkably higher odds of dying compared to those born to women without
any complications. A study in Bangladesh revealed that infants born to women without
severe deivery complications had better survival than those born to women with
ecclampsia, intra-partum hemorrhage, or even prolonged labor (M er cer, 2006).

4.1.16 Mother's Nutrition during Pregnancy

The current study reveaed that there was variation in taking different types of food among
mothers of the study population during pregnancy. However, 25.5% of cases mothers and
24.2% of controls have consumed more food than before pregnancy in general, while
49.5% of cases and 48.9% of controls have consumed similar amount of food as before,
and 22.7% of cases and 24.8% of controls have taken less amount of food than earlier.
Regarding the type of food, 57.3% of cases mothers and 57.5% of controls have consumed
the same amount of rice as before pregnancy, while 18.6% of both cases and controls’
have taken more rice than before (Table 4).

However, 60% of mothers of cases and 58% of controls' have eaten pulses similar to the
period preceding pregnancy , while 19.5% of cases and 20.8% of controls' increased their
amount of pulses during pregnancy. Regarding meat intake, it was observed that 47.3% of
cases’ and 44.4% of controls' have consumed the same amount of meat, while 31.8% and
30.7% have increased the amount of taking meat as compared to the non pregnant period.
With the regard to fish intake, it was revealed that 43.2% of cases and 43.6% of controls
have consumed similar amount of fish compared to non pregnant status, while33.6% and

30.7% have taken more amount than before respectively.
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Table (4): Nutritional Status, Smoking, and Breast Feeding Status of Responding
Mothers of Singleton Births of Study Population in Gaza Gover nor ates, 2008

Variable Case Control
No % No % P value
1-Eating Food in General in
Pregnancy
More 56 255% | 120 24.2% 0.93
Equal 109 495% | 242 48.9%
Less 50 22.7% | 123 24.8%
2-Type of food
2.1Rice More 41 18.6% | 92 18.6% 0.763
Equal 126 57.3% | 284 57.5%
Less 48 21.8% | 112 22.7%
2.2 Meat More 70 31.8% | 152 30.7% 0.667
Equal 104 47.3% 220 44.4%
Less 42 19.1% | 109 22%
2.3 Vegetables More 70 31.8% | 155 31.3% 0.547
Equal 128 58.2% | 297 60%
Less 19 8.6% 41 8.3%
3.Breast Feeding Yes 66 30% 483 97.6% 0.000
No 154 70% 12 2.4%
4.Time Breast feed Immediately 56 70% 463 95.1% 0.000
Within 24 hours | 14 175% | 13 2.7%
After 24 hours 10 125% | 11 2.3%
5.Mother’sSmoking | Yes 4 1.8% 8 1.6%
No 216 98.2% | 487 98.4% 0.846

Regarding vegetables, 58.2% of cases and 60% of controls have consumed similar
amounts of vegetables compared to the non pregnant period, while 31.8% and 31.3% have
taken more amount respectively.

Regarding milk drinking, 33.6% of cases and 34.1% of controls have drunk the same
amount of milk compared to the preceding period, while 30.9% and 28.3% have taken
more amounts respectively. The study could explore that, 46.8% of cases mothers and
44.4% of controls had a rest more in pregnancy than non pregnant state, while 8.6% and
9.5% had less rest than before respectively.

4.1.17 Breast Feeding and Smoking Habit

Concerning the breast-feeding approach, the study demonstrated that only 30 % of cases
were breast fed, while 97.6% of controls were breast fed too. It was observed that the
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percentage of controls’ who were breast-fed is higher and highly significant than the cases’
group (P=0.000, OR=0.011). Of those who were breast fed, 70% of cases and 95.1% of
controls were breast fed within one hour of delivery. Inthe sametime, 17.5% of cases and
2.7% of controls were breast fed within 24 hours of delivery. On the other hand, 12.5% of
cases and 2.3% of controls were fed after the first 24 hours. There was a clear difference in
timing of breast feeding so that the percentage of feeding within the first hour is higher in
controls than in cases, which reach statistical significance (P=0.000). Of those who were
breast fed, 30% of cases and 97% of controls were firstly fed with the colostrums, which
was related and highly significant particularly for the first hour breast feeding group and
within 24 hours feeding group. This, in fact assures the importance of early initiation of
breast.

This finding was in agreement with a study conducted in Ghana, which explored that the
risk of neonatal death was fourfold higher in children given milk-based fluids or solids in
addition to breast milk. However, most of the newborn are usually breast fed, but the
problem is in delaying breast-feeding to the period after the first critical hour. Yet, this
issue should be tackled very carefully to increase awareness of the community mothers in
order to urge them for early initiation of breast-feeding. It isworth mentioning that, breast-
feeding is highly associated with neonatal mortality in the Palestinian context. However,
breast-feeding lost its significance when entered in the model of logistic regression but
colostrums feeding remained statistically significant up to the final model (Table 7 and 9).
In relation to smoking, the study explored that 49.5% of cases and 45.5% of controls have
got some one smoking at home, while 1.8% of cases mothers and 1.6% of controls were
smokers. This difference between the two groups in smoking status of the mother did not
reach any statistical significance (P=0.846, OR=1.12).

This result of the present study was not consistent with the cohort study conducted by
getting data from Swedish Medical Birth Register, 1983-2000 in which smoking cessation
reduced the risk of infant death. The smoking-related risk of neonatal mortality appears to
be mediated by smoking effects on gestational age (Johansson,et al., 2009).

4.1.18 Immunization, and History of Neonatal Death (Table 5)

The present study explored that, 16.8% of cases and 99.6% of controls were immunized. It
was well presented that the proportion of controls who were immunized is far higher than
of the cases and this did reach strong statistical significance (P=0.001, OR=0.001). Of
those who were immunized, it was observed that, it is only 31.6% of cases and 91.2% of

controls were given the all regimen of vaccines in the first month of life, while 60.5% of
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cases and 3.5% of controls were vaccinated by Bacillus Calmet Guerin(BCG) vaccine only.
In addition, neither Salk vaccine nor

HBV were delivered as a single vaccine to any case of the study, while Salk alone or HBV
alone was given to 0.2% of controls. It was clear that the frequency of taking al the
required vaccines in the first month of life is higher among controls than among cases
which reached strong statistical significance (P=0.001, OR= 0.02). This result could be
attributed to the fact that cases did not have the chance to be vaccinated because most of
them die early in the first week or they are at hospitals.

In fact, this finding is very crucial to address. It is well known that immunization program
is one of the most effective programs in the Palestinian context in terms of availability,
coverage rate and effectiveness. However, according to reports from UNRWA, the
immunization coverage may reach 99.5% for vaccines among the refugees population
(UNRWA, 2007), which may reflect the adherence and attitude of community to get
vaccination done.

The study has demonstrated that 40% of cases and 13.5% of controls has a history of
neonata death rather than the cases included in the target population. This indicated that the
history of family neonatal desth is more prominent among cases than controls group which
was highly datistically significant (P=0.001, OR=4.25). However, this factor kept its
statistical significance when entered in logistic regression along with other neonatal factors
(Table8and 9).

The risk of neonatal death is almost seven times in families who have history of neonatal
death than who don not have, which was strongly statistically significant.

In addition, the history of neonatal death in the family could be considered as a strong
predictor of neonatal death as was explored by using logistic regression. This fact camein

agreement of other studies previously mentioned in literature.

Regarding the birth history of the study population, the study could explore that, 10% of
cases and 2% of controls have suffered from birth injuries on their bodies, while 84.5% and
97.8% did not have any of such history during birth respectively. In addition, 5.5% of
cases’ mothers and 0.2% of controls’ don not remember or do not know about this injury.
Of those who were injured during birth, 43.5% of cases’ injuries were on the head, 43.5%
on the body (trunk), 4.3% on the arms and or hands, and 8.7% on the feet and or legs. On
the other hand, none of the injuries of controls’ was on arms and or hands, while it was on
body, head and feet and or legs (70%, 20%, and 10% respectively).
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Table (5): Comparison between Cases and Controlsin Selected Neonatal Variablesin

Gaza Governor ates, 2008

Case Control
No % No % P value

1-Family history of Yes 88 44% 67 13.5% | 0.001
neonatal death

No 132 | 66% 428 | 86.5%
2-Congenital malformation 0.001

Yes 53 241% |7 1.4%

No 162 | 73.6% | 488 | 98.6%
3-Birth weight Low weight | 107 | 48.9% | 63 12.8% | 0.001

Normal 96 43.8% | 387 | 78.3%

Bigbaby |16 |7.3% |44 |89%

4.Birth Size Smaller 91 41.4% | 61 12.3% | 0.001
Average 112 | 50.9% | 397 | 80.2%
Larger 17 7.7% 37 7.5%

5-Ableto breathenormally | Yes 121 | 55% 469 | 94.7% | 0.001
No 92 41.8% |25 5.1%

6-History of cyanosis Yes 66 30% 17 3.4% 0.001
No 136 | 61.8% | 476 | 96.2%

7-History of fever Yes 15 6.8% 19 3.8% 0.001
No 169 | 76.8% | 472 | 95.4%

8-History of pneumonia Yes 26 11.8% | 13 2.6% | 0.001
No 148 | 67.3% | 469 | 94.7%

4.1.19 Congenital Malformation

With regard to the congenital malformation, it was observed that, a small proportion of
controls have suffered from congenital malformation after birth (1.4%), while 24.1% of cases
have suffered from such malformation (Table 5). It was evident that the percentage of
congenital malformation is significantly higher in cases than in controls (P=0.001, OR= 22.8).
Most of the congenital maformations were on the body (For cases, 52.9% and for controls,
33.3%). The other sites were on head, feet and or legs and then arms and or hands. For cases,
39.2% on head, 3.9% on feet or legs, and 3.9% on arms or hands, and for controls, 22.2%,
33.3% and 11.1% respectively. This finding is similar to many studies findings on congenital
malformation (Egypt, Iran, Pakistan, Bangladesh, Brazil, UK, and Sweden).
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This important finding could be attributed to the high rate of consanguineous marriage among
the study populations. However, this topic is a place for further research and studies, and thus
all efforts should be directed to plans for reducing its incidence.

4.1.20 Birth Weight, Birth Rank

The mean birth weight of the whole study population was 2948.13 [SD759.53, ClI 2892.29-
3003.98]. For cases, the mean birth weight was 2492.02 (SD 920.39), and for controls it was
3150.34 (SD570.25). The mean birth weight of controls was strongly significant and higher
than of the cases (P=0.001). Almost half of the cases weight was low birth weight (48.9% Of
cases and 12.8% Of controls). In addition, 43.8% of cases and 78.3% of controls were normal
birth weight( 2500 gm-3999gm) and 7.3% and 8.9% were big baby ( equal or more than 4000
gm) respectively. It was significant to say that the percentage of low birth weight was higher in
cases than in controls and the percentage of normal birth weight was higher in controls than in
cases that reach a strong statistical significance. (P=0.001, OR= 9.00). This finding support
the findings of other studies that explored that low weight at birth related or not to prematurity
could be referred to as one of the main risk factors for neonatal deaths (Pan American Health
Organization, 1994). It is noteworthy to mention that there was debate on whether preterm
labor (Prematurity) or low birth weight attributes to neonatal mortality in different literature.
Low birth weight has long debated as one of the causes of neonatal deaths. It is associated
with the death of many newborn infants, but not considered a direct cause (WHO, 2005-a).
The study explored that 50.9% of cases’ size and 80.2% of controls’ were about the average
size according to the statement of the mothers, while 29.5% of cases and 10.3% of controls’
were smaller than usual, and 11.8% and 2% were very small respectively. The proportion of
cases with smaller size is higher than that of the controls which was strongly statistically
significant (P=0.001).

Regarding the birth rank (Figure 8) of the study population, it was found that there were dlight
differences between cases and controls, where 55.5% of cases were ranked from first child to
third, while 52.9% of controls were with the same rank. The rest of both cases ranked more
than third that ranged from fourth to fourteenth. This factor was weakly associated with
(NMR) and the difference did not reach statistical significance (P= 0.5, OR=1.1).
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Birth Rank of Study Population
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Figure 8: Study Population by Birth Rank of the neonate among other children of family

4.1.21 Breathing, Suckling, Crying and Neonatal 1lIness

Out of the study, 55% of the cases could breathe normally immediately after birth, 23.7%
could suckle in a normal way, and 69.1% were able to cry immediately after birth, while
for controls, 94.7% , 94.7% and 91.1% respectively, could do the same milestones
immediately after birth. It was well inferred that the percentage of controls who were able
to do the previous milestones after delivery is much higher than those of cases which was
highly statistical significant (P=0.001 for all relationships). In addition, for cases, 30%
experienced cyanosis, 6.8% convulsion, 14.1% unconsciousness, 7.3% bulging fontanel,
7.3% severe jaundice, 1.4% redness or drainage from the umbilical cord, and 1.4% rash or
papules containing pus, but for controls 3.4%, 0.8%, 1%, 1.2%, 4.6%, 2% and 1.4%,
respectively. Moreover, 6.8% of cases and 4.6% of controls have suffered from fever,
which lasted from 1- 3 days or more than 3 days (73.3% of cases and 47.1% of controls,
from 1- 3 days fever) while 26.7 % of cases and 52.9% of controls got fever > 3 days. It
was well observed that the cases suffered from some neonatal danger signs more than the

controls and this difference was with strong statistical significance (P=0.001 in all
rel ationships).
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The study added that, 2.7% of cases and 4% of controls have suffered from diarrhea while
4.5% of cases and 6.7% of controls have a history of cough in the early days of life.
Difficult breathing

was the early presentation of 44.1% of cases and 5.9% of controls with 19.5% of cases and
2.2% of controls had fast breathing after labor. The study explored that, 11.8% of cases
and 2.6% of controls have suffered from Pneumonia. Furthermore, 21.8% of cases and
7.5% of controls have received antibiotics in the first month of life (Table 5). It was worth
mentioning to say that the frequency of respiratory illnesses was higher in cases than in
controls and the frequency of bacterial infections was similarly higher in controls. This
difference between the two groups was strongly statistically significant (P=0.001 in all
relations). The risk of newborn of having difficult breathing after birth will increase the
probability of neonatal death to six times over the one who don not suffer from it.

This finding came in accordance with many international studies which mentioned that
neonatal infections top prioritized by ARI (Acute respiratory Infections) was one of the
causal factors of neonatal mortality (Campbéll, et al., 2000, and Chowdhury, et al.,
2005).

It is prudent to mention that, the ability of the baby to suckle in a norma way, and
unconsciousness status after delivery in the current study and thus their consequences could
be considered as strong predictor and risk factor for neonatal death. Yet, care of the
newborn immediately after delivery is very critical and all programmers, planners and
decision makers should tackle this highlighted area. It was well observed that the cases
suffered from some neonatal danger signs (convulsion, fever, and cyanosis) more than the

controls and this difference was with strong statistical significance.

Table (6): Logistic Regression of Socio demographic Variablesamong Study

Population
Socio demographic OddsRatio 95% Confidence Interval P value
Dependence 1.16 1.07 - 1.27 | 0.001
Consanguineous marriage 1.23 1.03 - 147 | 0.02

The above-illustrated table summarizes the sociodemographic factors that were statistically
significant (SS) with the differences between cases and controls. As shown, dependence

entered in step 1, it remained statistically significant. When consanguinity entered the
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model in step 2, the dependence remained (SS).

It means that, among the

sociodemographic factors, these two variables are the most important in predicting

neonatal deaths among the groups of study popul ation.

Table(7): Logistic Regression of Maternal Factorsin Pregnancy, Delivery and Post
Natal Care, Gaza Governorates, 2008

Maternal factorsin pregnancy, OddsRatio | 95% Confidence P value
delivery and post natal care Interval

Colostrum feeding 0.07 0.02 - 0.22 | 0.001
Duration of pregnancy 2.83 1.22 - 6.56 | 0.01

As shown in table, colostrums feeding and duration of pregnancy appeared to be one of the

strong risk factors that determine neonatal deaths in Gaza Governorates. These two

variables remained strongly statistically significant after entering all the other possible

maternal factors.

Table (8): Logistic Regression of Neonatal Variables, Gaza Gover norates, 2008

Neonatal variables OddsRatio | 95% Confidence Interval P value
Family history of neonatal death | 4.53 161 - 12.75 | 0.004
Birth weight of the neonate 1.001 1.001 - 1.002 | 0.02
suckling in anormal way 0.18 0.06 - 0.53 | 0.002
Unconsciousness 36.70 6.56 - 205.09 | 0.000

Table showed the neonatal factors that remained statistically

significant among all the

other significant factors when all entered the logistic regression model. However, strength

of association was clear with, unconsciousness factor and family history of neonatal deaths

Table (9): Logistic Regression of Combined Variables, Gaza Gover nor ates, 2008

Variables OddsRatio 95% Confidencelnterval | Pvalue
Colostrum feeding 0.05 0.01 - 0.20 | 0.000
Family history of neonatal death 7.49 2.65 - 21.13 | 0.000
Unconsciousness 39.55 7.89 - 198.30 | 0.000
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The above-mentioned table, showed the final model of logistic regression when the
researcher combined all the remaining significant variables together. Yet, among all, the
strength of association was higher for the unconsciousness factor, and the lowest was for
colostrums feeding. The most important independent factors determining the neonatal

deaths in Gaza strip could be those factors mentioned above.

Table (10): Logistic Regresson Model for the Study Population, Gaza Gover nor ates, 2008

Maternal
ifsctors Combined Variables
Socio demographic variables pregnancy, ;\‘l;(:g?;al
delivery and
post natal
care
o
] o o o @) o @) @] (@)
2o 2 Z2e| Z|5E3¢/2|5|22¢|2| ¢ PRI
Q35 @ 22 d S | ;28 |8 |5 |%28 |8 - 223 )
g0 ) 53° S|253° |5 |8(883° |5 ) 53° s
H o o) o o) o o) o (o]
Dependence 1.16 | 1.07 - 1.27 0.000
Consanguine 1.23 | 1.03 - 1.47 0.000
ous marriage
Maternal factors in pregnancy,
delivery and post natal care
Colostrums 0.07 | 0.02 — 0.22 0.000 0.05 0.01- 0.20 | 0.000
feeding
Duration of 2.83 | 122 - 6.56 0.01
pregnancy
Neonatal
variables
Family history 453 | 1.61- 1275 | 0.004 7.49 2.65- 21.13 | 0.000
of neonatal
death
Birth weight 1.001 | 1.001 -1.002 | 0.018
of the
neonate
suckling in a 0.18 | 0.06 — 0.53 | 0.002
normal way
Unconsciousn | 36.70 | 6.56 - 205.09 | 0.000 3955 | 7.8-198.30 | 0.000
ess

4.2 Controlling Confounders among the Study Population

The current study is regarded one of the studies in which many confounders could affect
the reliability of results e.g. socio demographic factors. In the same time, the researcher
attempted to display and demonstrates the impact of socio demographic context on the
results of the study. In addition, the researcher hypothesize that the socio demographic
factors are being considered important determinant of neonatal mortality, though most of

the research focus on the medical and neonatal factors. However, bivariate logistic
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regression was performed using logistic regression, and the researcher divided the variables
into groups (socio demographic, maternal, and neonatal), then combined the associated
factors from each group in one model to reach the fina factors that predicts the future of

neonatal mortality.

From the socio demographic factors, consanguinity, and the number of dependence were
considered as risk factors. In addition and for the maternal factors duration of pregnancy
was a risk factor. For the neonatal factors, vaccine type, and colostrum breast-feeding,
suckling ability of newborn, unconsciousness state after delivery, family history of neonatal
deaths, and birth weight. These findings are consistent with most of international and
regional studies (Galway, Wolff and Strugus, 1987; Yasmin et al., 2001; Lawn et al.,
2001 and Oana, et al., 2000).

When combined with in one model, the final risk factors were the followings: colostrums
feeding (OR=0.05, CI= 0.01 — 0.2, P= 0.000), history of neonatal death among the family
(OR=7.49, P=0.000, Cl= 265 -21.13), and unconsciousness status after delivery
(OR=39.55, P=0.000, CI= 7.89 -198.30). These findings support the decision to establish
and expand neonatal care services that are accessible and capable of providing specialized
care to the sick newborn. Cost-effective and life-saving interventions that target the preterm
infant, such as “kangaroo care’’, (skin-to-skin care) are a part of the neonatal Protocol.

(http://www.kangar oomother car e.com/r esear ch.htm).

The researcher believes that, these factors reflect the utilization of health services mainly
during the postnatal period. From another scope, al causes of losing the baby
consciousness state after delivery should be avoided and must be top prioritized when

addressing the newborn health.
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Chapter V

Concluson and Recommendations

The current study was designed to explore the risk factors determining the neonata
mortality in Gaza Governorates and thus, contributing to the improvement and intervention
to improve both maternal and child health in the Palestinian context.

The researcher adopted a case control design at the level of household by interviewing the
mothers of 220 cases and 415 controls matched by sex, locality and nearest one week of
birth. In general, the analysis revealed that the availability and use of perinatal health care
services were associated with reduced odds of neonatal deaths. Mothers with a higher
frequency of antenatal visits and the individual utilization of postnatal care services were
significantly associated with reduced odds of neonatal deaths. The majority of participants
were from Gaza city, and male cases were slightly higher than female cases. The sex of the
neonate did not influence the death of the cases, which was explained by the fact that a
matching was done regarding sex of the neonate. The mean maternal current age of all
study participants was 27.9 years. Regarding the age of the mother at marriage, the study
demonstrated that, almost half of the mothers of cases and controls in parald, fal in the
age less than 18 yrs old, which reflect the Palestinian culture for early marriage but this
could not influence the association with neonatal mortality. The mgority of the mothers of
the study population was homemaker, literate and completed from 6-12 yrs of education,
which is consistent with the local reports of MOH. However, maternal schooling emerged
without association with chance of neonatal death. This still reflect the concept of
additional Information, Education and Communication activities that are needed to raise
community awareness about the significance of neonatal services.

When entered in the logistic regression model, dependence and consanguinity emerged as
predictors of neonatal mortality among the sociodemographic variables. This means that
efforts should be directed to reduce the burden of dependence, because the Palestinian
territories are suffering from high dependence ratio. Furthermore, the subject of
consanguineous marriage should be elicited and handled in a scientific way. The
acceptance of genetic counseling and antenatal diagnosis in parallel with increasing
awareness and changing attitudes of the community to avoid close consanguineous

marriage should be one of the priorities.
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Regarding maternal factors of pregnancy, delivery and postnatal care, the researcher
concluded that number of antenatal visits should be at least four to protect women form
neonatal death, which is in consistence with WHO recommendation. The risk of not
attending four antenatal visitsis almost twice for dying a neonate than the attending one. A
more frequent monitoring and strict pregnancy can identify complications early and
prevent harmful situations for the newborn. However, UNRWA as a place of antenatal
care was the most prominent place to influence the neonatal mortality, meanwhile, for
those who visited UNRWA more than 4 times, the chance of neonatal death was less than
those who visited it less than 4 times (P= 0.005)

The health facility delivery and the mode of delivery was one of the protective factors for
neonatal death (P= 0.001, OR= 0.637). The study explored that the non C/S delivery
frequency is higher among controls’ than cases’, which means by any means that the
mother of cases were more susceptible to complications of pregnancy or delivery more
than those of controls’.

During antenatal follow up, the starting month of taking iron emerged as strong risk factor.
When this factor was stratified by the month of antenatal visits, it emerged in association
with the early visits (P=0.008) and when introduced along other maternal factors to the
logistic regression model, it lost significance. The researcher concluded that iron intake
should be taken as early as possible in the first trimester to reduce the incidence of
maternal anemiathat leads to neonatal mortality and morbidity.

Furthermore, the study explored that the current pregnancy at the time of interview was
strongly associated with neonatal mortality. The study revealed that the risk of neonatal
death for the currently pregnant mother is amost twice the non-pregnant mother (P=0.000,
OR=1.9). The proportion of mothers who want no more pregnancies are higher in controls
than in cases and this association with neonatal death was strongly significant when
stratified with the current pregnancy status (P=0.02). This may reflect the importance of
birth spacing, and the willing of mothers to postpone future pregnancies. As a common
practice among the Palestinian women, the study concluded that almost half of the mother
of cases and controls had a history of birth interval less than 24 months, and the
percentage of birth interval more than 32 months is higher in controls’ than in cases’.
When stratified by the parity group, the birth interval association was statistically
significant with 1 - 3 times pregnancy group, but this association was lost when entered
into the logistic regression model. This indicates the importance of conducting population-

based programmes about the importance of spacing between pregnancies. In the
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Palestinian religious culture, commitment to breastfeeding children up to 2 years could be
helpful in this context. However, the parity of more than six was considered as a risk
factor for neonatal death mainly for the group of age more than 23 yrs among the mothers
of study population (P=0.02).

In addition, it was observed that taking folic acid from 1-3 months could be protective
factor for reducing neonatal mortality (P=0.008) but it lost its significance when entered in
logistic regression model.

The duration of labour (to judge prolonged labour) emerged as strong risk factor of
neonatal mortality, so appropriate antenatal care can play a role by educating women and
their families to recognize delivery complications that lead to prolonged labor and require
referral to health care services to achieve a better health outcome for both mothers and
infants (Table5). Preterm labor or prematurity emerged as a strong predictor for neonatal
death when entered in the logistic regression model (P=0.01, OR= 2.83), However, this
factor remains one of the important risk factors, interestingly, both in normal weight group
and low birth weight group (P= 0.001 for both relations). As an indicator of heath care
service utilization after delivery, postnatal care services received by the neonates showed a
significant protective effect. This result demonstrated an important role of postnatal care
services in reducing neonatal mortality in Gaza Governorates. The breast-feeding approach
was a very strong risk factor for neonatal death (lost its statistical significant in the model
of logistic regression). The researcher supports the early initiation approach of breast-
feeding. It was observed out of the study that breast-feeding within the first hour of
childbirth was strongly statistically significant between the both groups (P=0.000). Feeding
with colostrums was significant among the groups of early initiation of breast-feeding and
it seems protective factor, which remained until the final step of logistic regression. Yet,
most of the programs should focus on early initiation and colostrums feeding among the

mothers of community.

As a strong risk factor, immunization did not remain significant when entered the model of
logistic regression. These results suggest the need for public health interventions directed
a improving the awareness of mothers and family members about the importance of
postnatal care checks and to further increase the utilization of these services. Quality,
accessibility, and availability of the services should be enhanced to ensure optimal results
for neonatal health.
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The history of neonatal death in the family could be considered as a strong predictor of
neonatal death as was explored by using logistic regression the final model (Table 9).

Congenital malformation appeared as important risk factor for neonatal mortality and the
difference between cases and controls were statistically significant. However, when
stratified by consanguineous marriage, it was observed that it was statistical significance in
all groups of marriage but the highest frequency was in cousin marriage (Close relationship
marriage) (P=0.000 in all groups).

It was significant to say that the percentage of low birth weight was higher in casesthan in
controls and the percentage of norma birth weight was higher in controls than in cases
which reach a strong statistical significance (P=0.000).

Similarly, Birth weight appeared as a risk factor in the first levels of analysis (P=0.01,
OR= 1.001). However, when entered to the final model of logistic regression, it lost its
significance. However, it is worth mentioning that, the low birth weight influence the

neonatal mortality in full term group and no significance was in the preterm group.

The neonatal illness and care around the neonatal period could be influential on neonatal
mortality. Y et, the suckling after birth and unconsciousness state of newborn which reflect
the seriousness of any illness of the neonate in general, cyanosis, passage of fresh visible
blood in the stool, difficult breathing, in drawing of the chest, and pneumonia were all,
predicting risk factors when entered in the model of logistic regression, but it is only,
unconsciousness, and suckling ability which remained statistically significant up to the
final model and did not lose its significance, other variables lost statistical significance. In
other words, the researcher can conclude that unconsciousness, its consequences and

causes can be considered as independent risk factor for neonatal mortality.

The study explored an interesting finding concerning the domestic violence in pregnancy.
It was demonstrated that, neonatal mortality showed a significant 1.5 fold increased risk in
women having domestic violence during pregnancy (P=0.03, OR=1.58). However, the
researcher concluded that domestic violence against mothers during pregnancy was a
strong risk factor for neonatal mortality when stratified by duration of pregnancy (P=0.002,
OR=4.351), birth weight (P=0.001, OR= 4.5) and mode of delivery (P= 0.02, OR= 0.34).

To sum up conclusion, the researcher summarizes that, community level data examined in
this analysis demonstrated that individual, household and community level variables had a
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significant impact on neonatal mortality. These findings point to the need for

comprehensive prevention strategies to further reduce neonatal mortality in Palestine.

At the community level, the quality of the health infrastructure as well as the availability of
adequate neonatal facilities will have significant impact in reducing neonatal mortality. At
the household and individual levels, health promotion strategies to increase awareness of
the importance of timely and appropriate ante natal, postnatal care service utilization, the
benefits of immunization, adherence to early initiation of breast- feeding with colostrums
feeding, birth spacing and preventing violence against women, and involvement of men
and in-laws in the process are needed given their protective effect on neonatal mortality.
Interventions to prevent low birth weight would also contribute to further reductions of
neonatal mortality in Palestine.
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Recommendations

Based on the results of the current study, the following recommendations are as follows:

Recommendations for the Health Service Delivery

More than half the cases had a history of birth interval less than 24 months as it was
explored out of the study that was considered as arisk factor for neonatal death. This
result indicates the importance of conducting population-based programmes about the
importance of spacing between pregnancies. Further more, the risk of not attending
four antenatal visits is amost twice for dying a neonate than the attending one. Y et, at
least four A/N visits are recommended for a pregnant mother.

Out of the study results, it was demonstrated that parity , preterm labor, early rupture of
membrane, prolonged labor, mode and place of delivery were considered as risk
factors for neonatal mortality during pregnancy and delivery, so assessment of the
antenatal care offered and factors that enhance utilization of antenatal services, such as
offering the service free of charge, health promotion, use of information, education,
and communication materials, targeted at the household and community levels, on birth
preparedness, recognition of danger signs for mother and newborn, safe deliveries and
postpartum care.

The present study showed that, utilization of health services in the postnatal period is
very determinant of the neonatal mortality. So all efforts, programs, and stakeholders
such as MOH, UNRWA, UNICEF and other NGO’s should rest on such highly critical
area. The increased emphasis on immediate drying, warming, and immediate and
exclusive breastfeeding for the newborn, use clear approach for al complicated
deliveries in which a neonatologist and obstetrician are present at the time of delivery,
improved clinical practices related to assessment and resuscitation of the neonate and
the use of APGAR scores to assess the condition of the newborn, and strict

immunization rules and protocols particularly as earlier as possible are recommended.

The study concluded that, low birth weight and congenital malformation were
considered as risk factors for (NMR), therefore, family planning with counseling can
reduce the risk of congenital malformations by preventing high-risk pregnancies.
Furthermore, surveillance of low birth weight is recommended. Low birth weight is a

risk factor for neonatal death whose prevention is complex and that is related to genera
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improvement of the quality of life of the population. We do suggest, however, that it is
fundamental to adopt more direct measures at hedthcare services and inside
communities that will ensure adequate care of the mother and the baby. These
measures should include the prenatal, natal and neonatal (especially early neonatal)
periods.

e The study could add the result of relationship of consanguinity and domestic violence
with the neonatal mortality. Both are culturally sensitive issues and rarely tackled by
different researchers. However, early detection of complications during pregnancy and
neonatal period, the acceptance of genetic counseling and A/N diagnosis, prevention of
violence programs targeting men and in-Law’s are recommended.

e Implementation of special infection control activities in order to reduce cause of sepsis
and frequency of nosocomial infections.

e Continued and sustainable emphasis on further neonatal reduction with coordination of
al programmers, such as MOH, UNRWA, UNICEF and other NGO’s

e Early recognition of high-risk pregnancies and newborns coupled with an efficient
reliable referral system is the mainstay of a program that could significantly lower
neonatal mortality rates. The success of such a program will certainly rest on improved
hospital care for the high-risk patients.

Recommendationsfor Policy Makers

e Almost half of the mothers of the study got married at child age (< 18 yrs) which may
hinder the interventions of reproductive health education and intervention program for
improving child and maternal heath. Yet, early marriage should be avoided which
needs more efforts and programs to work on changing attitudes and in built culture
through, health education and health promotion.

e The study demonstrated that, number of dependence (< 15 yrs and or >65 yrs) was
associated with the neonatal death between the two groups (Cases and Controls). Y et,
this interesting finding should drive and attract attention of all planners, policy makers
and decision makers to put insight and forwarding their efforts towards improving the
living status of the families and to increase awareness of the community in order to
reduce this burden, and thus reducing neonatal mortality in the Palestinian context.

e The concept of preconception care should be highlighted and implemented with the

available resources and good intention of all stakeholders.
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Recommendationsfor Further Research Studies

e The effect of sociodemographic determinant on neonatal mortality independently could
be an area of future research.

e The researcher, for further research studies, advises to conduct more studies on the

relationship of domestic violence and consanguinity, with neonatal mortality, which is
avery culturally sensitive issue.
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Chapter VI
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Annex 1: Approval Letter from Helsinki Committee, Ministry of Health, Palestine

-
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Palestinian National Authority
Ministry of Health
Helsinki Committee

2009/6/3 g 5l

Name: 933 3502 foole) Sles Tau)
I would like to inform you that the committee Sl 3 e ol o Aall o Lo oSads

has discussed your application about: “idss
Determinates and Risk Factors of Neonatal

Mortality in Gaza Strip,2008

In its meeting on June 200§ 2009 6 ullsdad Lds i ol
and decided the Following:-

: Tkl B8

To approve the above mention research study. ¥

Adle S ) e 46 g

Signature

Member Member

- 2o

Conditions:-
« Valid for 2 years from the date of approval to start.
< Itis necessary to notify the committee in any change in the admitted study protocol.
+« The committee appreciate receiving one copy of your final research when it is
. completed.
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Annex 2: Letter of recommendation from AlQuds University
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Annex 3: Letter for Ministry of Interior
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Annex 4: Letter for Ministry of Health, 2008
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Annex 5. Reported Neonatal, I nfant deaths by Governor ates, age and Sex, 2008

H |annex15: Previewer

File iew Help

228 @x @2 | 2

Annex(15) Reported infant deaths by governorate,age and sex,Gaza strip-Palestine -
o01/01/2008 31/12/2008
0-& T=Zd 28-364 infant deaths
Governorate bl F |null] M B nu LD F |null] M F |null| Total
[ — 91 65 i 257 27 0 40 37 0 | 158 [ 129 1 288
PPl R s eI 11 3 1} 9 5 0 11 13 1} 31 21 0 52
nill 125 | 89 1! 75 77 0 |109 [ 109 | 1 | 312 | 275 | 2 589
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Annex (6): Logistic Regression Model for the Study Population, Gaza Gover nor ates,

2008
Maternal
factors Combined Variables
Socio demographic variables In pregnancy, Neonatal
delivery and factors
post natal
care
Sw 5 & o § sg o 5§ U 5 & T
o33 Fo28| 5 613285 12] 3285189 5028 s
285 o | 2®2x| Zip|gs 22| es|E|5g| 22| 2
cQ ey s 3 o |8 |23 o ¥ L 3 ) @ o 3 o©
Q o wm o o @ ® o
Dependence 1.16 | 1.07 - 1.27 | 0.000
Consanguineo 1.23 | 1.03 - 1.47 | 0.000
us marriage
Maternal factors in pregnancy,
delivery and post natal care
Colostrums 0.07 | 0.02 — 0.22 | 0.000 0.05 0.01- 0.20 | 0.000
feeding
Duration of 2.83 | 1.22 - 6,56 | 0.01
pregnancy
Neonatal
variables
Family history 453 | 1.61-12.75 | 0.004 7.49 2.65- 21.13 | 0.000
of neonatal
death
Birth weight of 1.001 | 1.00-1.002 | 0.018
the neonate
suckling in a 0.18 | 0.06 — 0.53 0.002
normal way
Unconsciousn 36.70 | 6.56-205.09 | 0.000 39.55 | 7.8-198.30 | 0.000

€SS
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Annex 7: Neonatal and Post-neonatal Mortality Ratesin the Gaza Strip — 1991-2003.

Trends in Infant Mortality Rates IMR , Neonatal (NNIMR) ,
and Post- Neonatal (PNNIMR) in the Gaza Strip

& IMR
® NNIMR

PNNIMR

2003 2001 1999 1997 1995 1993 1991
Year
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Annex 8: Child mortality ratesaccording to four DHS.

Indicator Gaza | Gaza | Gaza | Gaza | West | West | West | West | OPT | OPT | OPT | OPT
Strip | Strip | Strip | Strip | Bank | Bank | Bank | Bank 1996 2000 2004 | 2006
1996 | 2000 | 2004 | 5006 | 1096 | 2000 | 2004 | 2006

IMR 30 27.3 | 30.2 | 28.8 | 26 244 | 20.1 | 229 | 27 255 (242 | 25.3

CMR (U5) 37 312 | 348 317 |31 27.2 | 23.7 | 25.7 | 33 28.7 | 28.3 | 28.2
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Annex 9

IMR in the Gaza Strip according to the official vital statistics

1970-2003
100
L 3
80
L 2
60 o
:
40 K

*
299000, * L 20

0
2005 2000 1995 1990 1985 1980 1975 1970

Year

Sour ces of Data:
1970-1988: Marianne Heiberg and Geir @vensen(Eds.).1993..

1990- 2003: Ministry of Health, Health Status in Palestine-Ministry of Health Annual
Report 2003, July 2004
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Deter minants and Risk Factors of Neonatal Mortality in Gaza, 2008
Questionnaire

A Case Control Study
1-Serial Number of Neonate: ------------------------

2- Name of Data collector: ---------------=--mnmmemeen-

3-Name of Neonate: --------------=-=--=-=-m-mmm---

4-Sex of neonate: 1- Mde 2- Female
5-Research category 1-Case 2-Control
6-Dateof birth: __ / /  ddmmyy

7-Dateof death: _ / / dd mm vyy
8-Age of neonate at death: -----------------------m-m-m--- day
9- Ageof child still alive; -----------=----=-m-m oo months

10-Governarate:1-North Gaza 2- Gaza 3- Midzone 4-KhanYounis 5- Rafah

Tel. NO. --------m oo
PART 1
Socio demogr aphic conditions
11-Mother'sage (Now): [] Age (inyears)......cccevveveennnne.
12-Mother's age at marriage: Age(inyears).....ccccceveveruene
13-Marital status of mother:D 1- Currently married 2-Formerly married
14-Mother's occupation: O 1- Professional(Physician, lawyer, accountant,
chemist,) 2- Manageria (manager, headmaster,
teacher) 3- Marcher 4- Skilled worker

(Chief worker, chief, grocer, printer)
5- Partly skilled(tel ephone worker, fruit worker)
6-Unskilled worker(cleaner) 7- Housewife

15-Mother's education in years: --

16-Father's agein years.

17-Father's education in years:

18-Father's occupation: [ 1- Professional (Physician, lawyer, accountant,
chemist,) 2- Managerial(manager, headmaster,
teacher) 3- Marcher 4- Skilled worker
(Chief worker, chief, grocer, printer)

5- Partly skilled(tel ephone worker, fruit worker)
6-Unskilled worker(cleaner) 7- Unemployed
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19-Residence: ]

1-City 2-Town 3-Village 4-Construction
project (Sheikh Radwan, El Amal, ) 5-Refugee
camp

20-Household size: ................

21-Typeof family [] 1- Nuclear 2- Extended

22- How many of your family

members either less than 15 yrs

and or morethan 65 yrsold? []

23How many living rooms you

have at your house?

24-Do you have TV a home? 1- Yes 2- No

25-Family income: ]

26-Consanguinity n 1Cousin  2-Form the same family, Hammoulah
(Either mother or father) 3- Not relative

PART 11

Pregnancy History and Maternal Care

27- How old were you at the time
of your first pregnancy? []

Age (inyears)......ccceveereernnnne.

28-Please, think of the time of

your previous pregnancy. Wher‘r:|
did that pregnancy end?

Time the previous pregnancy ended
Y ear Month

29- Until now, how many ti meﬁ:|
have you been pregnant?

Number of pregnancies...

30-Birth interval in months ?

31- How many of your surviving
sons and daughters are older than
(Name)? O

Older daughters...........ccccueee..

32-Where was (Name) delivered?
]

1-Hospita 2- private clinic3- private health center
4-home 5- others (specify)

33-What was mode of del ivery?D

1-Spontenous vagina delivery 2-Assisted
vagina delivery 3- cesarean section

34-Who was birth attendant? 0

1- Physician 2- Midwife 3- Trained birth
attendant

35- Did you receive any antenatal
care (ANC) when you were
pregnant with (Name)? [

If answer isyes,

36- Now | would like to ask you
about the services you received at
your antenatal care (ANC) visits
during your pregnancy with
(Name)
in any of your antenatal care visits
during this pregnancy: []

1-Yes 2- No

(i) Was your weight measured? 1-Y es 2-No
(i) Blood pressure measured. 1-Yes 2-No
(iii) Urine tested. 1-Yes 2-No
(iv) Blood (Hb%) tested 1-Yes 2- No

(V) Were you given iron and folic acid tablets?
1-Yes 2- No

(vi) Were given any other services?

1- Y es (Specify) 2- No
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37- Last time, from where did you
receive antenatal care (ANC) for
this pregnancy? More than one

i
option B

1- Public sector

2- UNRWA health center

3- NGO sector

4- Private clinic

5- Others (Specify)-----------------------

38-How many months were you First visit at ------------=-==-mmmmmmmmeo-
pregnant with (Name) when you

first received antenatal care (ANC)

?

39-How many times did you Number of ANC visits..........

receive antenatal care (ANC)?

40- If the answer is No, or you
made only [he antenatal visit
What were the reasons you did not
make any antenatal visit or you
made only one antenatal visits?
Circle more than one answer

1-Did not fedl its necessity.................
2-Objection of family members.
3-None to accompany...........ccceeueene
4-Economic constraint............ccee....
5-Poor quality of ANC..........ccceneee.
6-ANC provider at far distance

] 7-Others--------------------- (Specify)

41- During your pregnancy with
(Name), or during or after the
delivery of (Name), did you have
any pregnancy related
complications, like:
-Swollen arms and legs (edemaE\ 1- Yes 2- No
-High blood pressure 1-Yes 2- No
-Diabetes mellitus 1 |1-Yes 2- No
-Vaginal bleeding during [ 1-Yes 2- No
pregnancy 1-Yes 2- No
-Labor for more than 12 hours 1- Yes 2- No
-Albuminin urine H 1-Yes 2- No
-Excessive bleeding during/after | 1- Yes 2- No
Delivery
-Convulsion H 1- Yes 2- No
-Anemia 1- Yes 2- No
-Fever for morethan3days 7 | 1-Yes 2- No
during pregnancy
-Fever for more than 3 days aftg 1-Yes 2- No
delivery ]
-Others specify------------------- 1- Yes 2- No
42- Have you ever been exposed to | 1- Yes 2- No
any sort of domestic violence
either physically psychologically?

[]
43-Did you receivefolic acid 1-Yes 2- No

during pregnancy with (Name)?

44- If yes, From which month did
you start to take folic acid tablet?

1-One month before pregnancy 2-First month of
pregnancy3- Second month of pregnancy
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45- How long did you take folic | -----==-==-mmmmmmmmm oo months
acid tablet?
46-Did you take iron tablets duri 1-Yes 2- No
pregnancy with (Name)?
47 From which month of last MONth......ooiiiie e
pregnancy did you start to take .
iron tablet?
48- From the starting date of iron | 1- Yes 2- No
tablet in this pregnancy, did you
take iron tablet everyday?
49- Are you currently pregnant? 1-Yes 2- No
50- If answer isNo, Do you have | 1-Wanted then 2- Wanted later
desire for pregnancy? 3- Wanted no more
51- Do you know your blood 1- Yes 2- No
group?
52-If Y es, What type of group it 1-A 2-B
is? ] 3-AB 4-0O
53-Do you know your NAME [ | 1- Yes 2- No
blood group?
54-If Y es, What type of group it I-A 2-B
iS? 3-AB 4-0O
55--When you delivered, did any 1- Yes 2- No
onetell you that there was
mismatching of blood between
yours and your(NAME)?
PART 111

Mothers’ Nutrition

56- When you were pregnant with 1-More than before 2-Same as before.

(Name), did you eat as much food as
you usually ate before the
pregnancy, or did you eat more or
less food than you usually ate
before?

3-Less than before

4-Don’t know/not sure

57- Do you eat the following foods,
as much during your pregnancy as
you usually ate before the
pregnancy, or do you eat more or
less food than you usually ate
before?

]

Less

More | Same | Never
as previous
ate

1-Rice...

2-Pulses

3-Fish

4-Meat

5-Eggs

6-Vegetables

7-Milk

8-Fruit

9-Others
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58- When you were pregnant with
(NAME), did you take enough rest
as you took before the pregnancy, or
did you take more rest or lessrest 0

1-More than before 2-Same as before.

3-Less than before

than you usually took before?
[]

1- Yes 2-No

59- Did you breastfeed (Name)
60- How long after birth of (Name),
did you begin breastfeeding hi m/heé?

1-Immediately after birth within one hour
2-Within 24 hours of birth
3-After 24 hours of birth

61- Did you feed the first milk 1- Yes 2- No

(colostrum) to (Name)? ]

62- Areyou dtill breastfeeding [ | 1- Yes 2- No

(Name)?

63- Doesany onelivewithyouand | 1- Yes 2- No

share you at least one room and

kitchen smoke?

64-If yes, what type of smoking I- Cigarette 2- Pipe

habit does he practice? n 3- Shesha 4- Others

65-Have you ever smoke? L1 1-Yes 2- No

66-If yes, what type of smoking I- Cigarette 2- Pipe

habit do you practice N 3- Shesha 4- Others
PART 1V

I nformation about the Neonate

All questionsfor both case and control except Q.No ,69, 70, 71, 72 for Case only

67- Was he/she immunized? ]| 1-Yes 2- No

68- If yes, what vaccination did 1- BCG 2- Salk vaccine
he/she recelved? More than one 3- Hepatitis vaccine 4- Don't know
answer I 5- All of above

69- Where did die | 1. Hospitaa  2.0Other health facility

(Tick relevant box) for case []

3.0n route to hospital or health facility

4. Home 5. Other (specify
70-What was the length of timethe[[]| _ Hours-/days
child wasill before he/she died? case
71- Was care sought outside the 1.Yes 2.No

home while he/she had thisillness?
case L]

3. Do not know

72- (If yes, ask :) Where or from
whom did you seek care? (Record all
responses case O

1. Government hospital

2. Governmental health centre or clinic

3- UNRWA H/C 4-NGO 5. Private physician
6. Pharmacy, drug seller 7. Other provider. 8.
Relative, friend
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73- Isthere history of neonatal death 1- Yes 2- No
in thisfamily ?
74- How many monthslongwasthe | months
pregnancy? L]
75- Did this child’s pregnancy end 1. Early 2.0Ontime 3. Late
early, on time, or late? ] 4. Don’t know
76- The pregnancy with the name 1- Naturally without any medication 2-
occurred due to -------------- ? Naturally after intervention of medication
3- IVF
77- Did the waters leak beforelabor | 1. Before 2. During
or during labor? O 3. Waters never broke 4. Don’t know
78- How much time did the labor 1. Lessthan 12 hours
and delivery take? (Note: labor 2. Twelve hours or more
begins when contractions are no
more than 10 minutes apart.) ]
79- Werethere any bruisesor marks | 1. Yes 2.No
of injury on s body | 3. Don’t know
at birth? ]
80- If yes, where are they? ] 1. Head 2. Body
3. Armsg/hands 4. Leg/feet

81- Did he/she have any congenital 1.Yes 2.No
malformations at birth? [1 | 3. Don’t know
82- (If yes, ask): Where weretherg— | 1. Head 2. Body
malformations? 3. Armg’hands 4. Legs/feet
83- Were there malformations [
anywhere else?
84- What was higher weight | -----------—-—- gm
immediately after delivery?

L]
85- At the time of birth was 1. Very small 2. Smaller than usual

:(Read out [] 3. About average 4. Larger than usual

choices)
86- Was ableto 1.Yes 2.No
breathe after birth immediately? O 3. Don’t know
87- Was ableto 1.Yes 2.No
suckle (or bottle feed) in anormal 3. Don’t know
way after birth?
88- Did stop being 1.Yes 2.No
ableto suckleinanorma way? [1 | 3. Don’t know
89- (If yes, ask): How long | ===mmmmmmmmmmm e hours or days
did stop suckling?
90- Was abletold | 1. Yes 2.No
after birth? [ | 3. Don’t know
91- Did stop beirﬁ 1-Yes 2. No
ableto cry? 3. Don’t know
92- (If yes, ask): How long did
stop crying? U
93- Did have 1.Yes 2.No
Cyanosis? 3. Don’t know
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94- Did have 1.Yes .No
spasms or convulsions? 1 | 3. Don’t know
95- did he/she become 1-Yes .No
unresponsi ve/unconscious? 3. Don’t know

L]
96- Did he/she have a bulging 1-Yes .No
fontanel? 3. Don’t know

L]
97 Did he/she have yellow skinand | 1-Yes .No
or yellow eyes? 3. Don’t know

[]
98- Did he/she have redness or 1-Yes .No
drainage from the umbilical cord 3. Don’t know
stump?
99- Did he/she have askinrash with | 1-Yes .No
papules containing pus? - 3. Don’t know
100- Did he/shehaveafever?  [] | 1-Yes .No
3. Don’t know

101- (If fever ask) How many days | ....... ____days
did the fever last?
102- Did he/she have (loose motion | 1-Yes .No
of unusual nature of stool morethan | 3. Don’t know
3 times per day- diarrhea)?
103- Was there visible blood in th 1-Yes .No
loose or liquid stools? 3. Don’t know
104- Did have a 1-Yes .No
cough? 3. Don’t know
105- (If yes, ask): For how many .____ days
days did the cough last? L]
106-, Did have 1-Yes .No
difficult breathing? 3. Don’t know
107- (If yes ask): For how many . days
days did the difficult breathing last?
108-, did the child havefast ' | 1-Yes .No
breathing? — | 3. Don’t know
109- (If yes, ask): For how many E ____days
days did the fast breathing last?
110- Did he/she havein drawingof | 1-Yes .No
the chest? ] | 3.Don’t know
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111- Did he/she have noisy 1 Stridor 1. Yes 2. No
breathing? (Demonstrate each sound | 3. Don’t know
.2 Grunting 1.Yes 2. No
] 3. Don’t know
3Wheezing 1.Yes 2.No
3. Don’t know
112-Did have 1-Yes 2.No
pneumonia (local terms)? 0 3. Don’t know
113-1 would now liketo ask afew -Antibiotics . 1.Yes 2. No
guestions about any drugs might 3. Don’t know
have received - Did -Others(specify)
receive any of the following?
Comments

1-Results of field work

1- Thequestionnaire was filled completely in one visit
2- The questionnaire was partialy filled
3- Thequestionnaire was filled in more than one visit
4- Thefamily refused to offer any information

2-Comments of data collector:
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