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Abstract

The aim of this study is to investigate environment and socio-demographic risk
factors and other risk factors associated with malnutrition among children under five
years of age in the Gaza Strip. The study population consists 90 children who were
diagnosed and confirmed as cases of malnutrition according to WHO standards “Z
scores less than -2 was the case definition of malnutrition”. Controls were 180
children, Z scores 2 standard deviation matched with cases for sex, age and locality.
A structured questionnaire was administrated to mothers to obtain information on
potential risk factors (socioeconomic status, breast feeding and diet patterns, maternal
variables, environmental factors and child health status). Anthropometric
measurements of weight and height were conducted for controls in order to exclude
those children who were malnourished. The equipment used was digital scale and
supine length boards. Stunting, wasting and underweight were used as indicators of
malnutrition. Chi square and odd ratio and a 95% CI were used and calculated.
Factors positively associated with malnutrition identified by the study were low
parent’s education, low household monthly income, low money spent on food
purchasing, crowded houses, rice pudding as common complementary food, drinking
tea, low birth weight babies, preterm babies, child morbidity, pregnancy disorder and
caesarian delivered babies. Factors negatively associated with malnutrition identified
by the study were working parents, living in nuclear family, living in concrete house,
owning the house, having a refrigerator, having a separate kitchen, having a flush
toilet and breast feeding during the 1% three days.

The study contributes in highlighting malnutrition risk factors providing hints for
implementing strategies that could contribute in the prevention of malnutrition. These

preventive measures include; improving socioeconomic conditions, promoting breast



feeding and dietary pattern, increasing maternal health education and improving

housing condition.
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Chapter 1

Introduction

Malnutrition, one of the most important global health problems, affects large numbers
of children in developing countries (Victoria et al, 1986). Information on child growth
is helpful in monitoring trends, determining priorities, and evaluating the effectiveness
of nutritional intervention programs (Al-Sayed et al, 2001). Malnutrition is a serious
global issue, each year; some 24 million babies are born too small to lead healthy lives
because their mothers were either ill or malnourished, United Nations Children’s Fund
(UNICEF, 1998). Among children under five years of age in the developing world, 206
million are stunted, 50 million are wasted and 167 million are underweight due to lack
of food and the presence of disease (De Onis et al, 1997).

World Health Organization (WHO) defined malnutrition as the cellular imbalance
between supply of nutrients and energy and the body's demand for them to ensure
growth, maintenance and specific functions. Malnutrition prescribes a state of poor
intake or utilization of the daily nutritional requirements including; calories, macro and
micro-nutrients, which are required for maintaining all life activities, physical as well as
mental growth patterns (WHO, 2000b).  Consequently, growth declines below the
median figures, and the daily energy expenditure is minimized in order to allow keeping
the integrity of extremely vital organs aiming at supporting life chances until nutritional
supplements are available or better utilized by the body (WHO, 2000b).

Because of the link between malnutrition and social factors, the nutritional status of a
population is a sensitive indicator of the quality of life in the community (De Onis et al,
1993). Stunting, wasting and underweight are nutritional diseases that have been the
focus of attention worldwide. They have attracted significant consideration by

researchers and policy makers, because all three diseases are preventable (Frongillo et



al, 1997). About 200 million children under 5 are affected by protein energy
malnutrition and some 36 million are underweight (WHO, 1995a).

Malnutrition of children less than five years of age is influenced more by environmental
factors, particularity diet, than genetic or ethnic origins (Martorell and Habicht, 1996).
Malnutrition continues to be a problem of considerable magnitude in most of the
developing countries. Children aged 0-3 years are nutritionally the most vulnerable,
more than half of the children in India are unable to grow to their full physical and
mental potential owing to malnutrition (Chaudry, 1994).

A consequence of various factors of malnutrition, is often related to poor quality of
food, insufficient food intake, and severe and repeated infectious diseases, or,
frequently, combinations of the three (De Onis and Blossner, 1997).

Locally, the number of malnourished children was apparently increasing during the year
2001 and several forms of nutritional disorders were reported in Ard El Insan (AEI)
centers. An increase of 125% has been reported and the malnourished cases were 2-3
folds over in the year 2000, (AEI, 2002). Therefore the overall aim of this study is to

estimate the risk factors associated with malnutrition among children in the Gaza Strip.
1.1 Objectives

The overall aim of this study was to identify the environment and socio-demographic
risk factors and other risk factors associated with malnutrition among children who
attend ARI health centers in the Gaza Strip. The study aims to conduct an analysis of
the current situation to provide insights into specific factors associated with

malnutrition.



Specific objectives

The objectives of this study were:

1.

To assess the potential factors contributing to the development of malnutrition
among children in the Gaza Strip.

To investigate the association between socio-demographic and socioeconomic
factors and malnutrition among children in the Gaza Strip.

To estimate the association between selected environmental variables and
malnutrition among children in the Gaza Strip.

To examine the relationships between child feeding patterns and selected
maternal variables and malnutrition among children in the Gaza Strip.

To assess the relationships between selected child health attributes and

malnutrition among children in the Gaza Strip.

1.2 Research hypotheses

1-

There are significant differences between cases and controls related to
socioeconomic and socio-demographic variables, such as parent age, monthly
income, parent education, parent’s occupation, and family size.

There are significant differences between cases and controls related to
environment variables, such as place of residency, housing condition, water
supply, sewage system, room’s number, and number of people living at home.
There are significant differences between cases and controls related to dietary
factors such as infant feeding, exclusive breast feeding, complementary feeding
breast feeding and weaning age.

There are significant differences between cases and controls in relation to
maternal factors such as maternal age, age at first delivery, parity, age at

intended child delivery, birth spacing, child rank and maternal health status.



5- There are significant differences between cases and controls related to child

morbidity and other attributes such as birth weight, morbidity and prematurity.
1.3 Justification of the problem

Nutrition is a cornerstone that affects and defines the health of all people, rich and
poor. It paves the way for us to grow, develop, work, play, resist infection and
aspire to the realization of fullest potential as individuals and societies. Conversely,
malnutrition makes all more vulnerable to disease and premature death. Malnutrition
is the single most important risk factor for disease. When poverty is added to the
picture, it produces a downward spiral that may end in death (Parizkova, and Hills,
2001).

At least 70% of the malnourished people of the world are children, at the best
estimates, forty thousand children a day die of starvation Food and Agriculture
Organization of the United Nations (FAO, 1989).

Children do not have the ability to forage for themselves, and their nutritional needs
are exceptionally high. Hence, they are unable to survive for long on their own,
especially in lean times. Moreover, they are especially susceptible to diseases and
conditions which are the staple of undernourished people: simple infections and
simple diarrhea (UNICEF, 1993). Unless others provide adequate food, water and
care, children will suffer and die. This fact must frame any moral to search the
cause of the problem. Eliminating hunger and malnutrition is technically feasible.
The challenge lies in generating the requisite political well, developing realistic

policies and taking concert actions nationally and internationally (WHO, 1974).

In 1995, in the Gaza Strip 15.1% of children were underweight, 14.2% were stunted
and 5.7% of them were wasted (Kumar, 1995). Recently in 2002, the prevalence of

acute malnutrition is 13.3% among children 6-59 months of age in the Gaza Strip



and 4.3% in the West Bank and the prevalence of chronic malnutrition is 17.5% in
the Gaza Strip and 11.7% in the West Bank. Significant proportion of children are
chronically malnourished with ratios in Gaza more than double those of the West
Bank and three folds of acute malnourished children (John Hopkins and Al-Quds
Universities, 2002). In 2003 the prevalence of wasting and stunting among
governmental primary schools children in the Gaza governorates was 5.1% and
16.5% in both Gaza and North Gaza governorates (Skeik, 2003).

Determination of risk factors associated with malnutrition of the Palestinian children
will enable policy makers and other health providers to set up appropriate
intervention plans that could prevent and promote nutritional status of the children.
It is not only preventing some leading causes of illness and death but also
decreasing direct health care cost and improving the people’s quality of life.

1.4 Background to the study

Geography

The Gaza Strip is a narrow piece of land lying on the coast of the Mediterranean
Sea. Its position on the crossroads from Africa to Asia makes it a target for
occupiers and conquerors over the centuries. The last of these was Israel who
occupied the Gaza Strip from the Egyptians in 1976. Gaza Strip is a very crowded
place with an area of 360 square kilometers. The population is mainly concentrated
in the cities, small villages, and eight refugee camps that contain two thirds of the
population. The main income source for Gaza population was working in Israel, in
addition to some agriculture products that have to be exported via Israel, Ministry of
Health (MOH, 2003).

The length of the Gaza Strip from Beit Hanoun in the north to Rafah in the south is

about 50 Km; its width is 5-7 Km in the northern section and reaches a maximum of



12 Km in the south. The land area is essentially a plain, the coastline, however has
an area of dunes besides its sandy beaches all long its length and an altitude of 0-40
meters above the sea level. It has a subtropical climate with four distinct seasons.
The Gaza Strip is administratively divided into five governorates North, Gaza city,
Mid-zone, Khan Younis and Rafah, (MOH, 2003).

Demography of the Gaza Strip

Population

According to Palestinian Annual Report (MOH, 2003) the estimated number of
Palestinian population all over the world is 9,209,773. In the Gaza Strip, the
population size is estimated at 1,261,909 (36.4%) of total population in Palestine
and 13.7% from the total Palestinian Population (MOH, 2003). About 49.6% of
population is under 15 years and 19.4% is under five years in Gaza Strip.
Dependency ratio 101.6% (108% for Gaza Strip Vs 92% for West Bank), the
median age was 15.2 years in 2002 in Gaza Strip (MOH, 2003). Birth rate in the
Gaza Strip still is one of the highest birth rates in the world, crude birth rate of the
population was 33.1 per 1000 in the Gaza Strip in 2002 (MOH, 2003).

Population density

Population density is 3,505 inhabitants per one square km. In Gaza Strip, it must be
taken into consideration that a sizable area of the Gaza Strip is still occupied by
Israeli settlers; therefore, the actual density rates are higher than the estimated
figures (MOH, 2003).

Fertility

Total fertility rate in Palestine is one of the highest rates in the world; some of the

causes of high fertility are early marriage, the political situation, the desire of having



many children, the norms, values and traditions in the society. Total fertility rate is

calculated to be 3.85 in 2002 (MOH, 2003).



Mortality rate

Crude death rate 3.5 per 1000, infant mortality rates 23.3 per 1000 in Gaza Strip in
2002. The primary cause of infants death in the Gaza strip in 2002 was prematurity
(35.0%), congenital anomalies (22.6%), acute respiratory infection (13.2%) and
infectious disease (6.4%). Maternal mortality ratio was 21.6 per 100.000 live births
among women aged 15-49 years (MOH, 2003).

Socioeconomic status

Although partial autonomy for Palestinians has started since 13 September 1993,
Israel still controls borders, means of communication, security, commercial market,
goods and travelers movement in and out of Gaza. It also controls the internal and
external export and import, water and the sources of energy.

The Gaza Strip is considered a poor area. There are no natural economic resources.
Gross National Income (GNI) in 2002 declined to 40% less than in 2000. Real per
capita incomes are now only half of their September 2000 level. Unemployment
stands at 40% of the workforce; Physical damage resulting from Israeli aggression
was United States Dollars (US$) 728 million by the end of August 2002. Between
June 2000 and June 2002, Palestinian exports declined by 45% in value, and imports
contracted by a third.

Overall GNI losses reached US$ 5.4 billion after 27 months of the Intifada; the
estimated cost of the crisis is now equivalent to one full year of Palestinian wealth
creation (MOH, 2003).

The Palestinian National Authority fiscal position remains precarious. As a result of
rising unemployment, reduced demand, and the withholding by the Government of

Israel of taxes collected on the Palestinian National Authority behalf, monthly



revenues fell from some US$ 91 million in late 2000 to just US$ 19 million by mid-
2002 (MOH, 2003).

The proximate cause of Palestinian economic crisis is caused by the government of
Israel’s imposition of restrictions on the movement of Palestinian goods and people
across borders and within West Bank and Gaza. The restrictions take two major
forms: internal restrictions reinforced by curfews, and external closure of the border
between Israel and the Palestinian territories, in addition to limitations on the entry
of Palestinian workers (MOH, 2003).

In September 2000, an estimated 128,000 Palestinians worked in Israel and the
Israeli settlements. With the outbreak of the Intifada, Government of Israel at first
cuts back heavily on the issuance of work permits, but in recent months it has begun
to provide considerable numbers once again. Some 32,000 were being issued by the
end of 2002; though only about half of these were being used, internal closures
make it hard for many workers to move through the West Bank and Gaza to the
designated workplace. Many families have endured long period without work or
incomes. Coping with the situation has meant selling assets, borrowing from
neighbors and shopkeepers and cutting consumption, including food (MOH, 2003).
Using a poverty line of USS$ 2 per person a day, the World Bank estimated that 60%
of the Palestinian population was poor by December 2002. More than 75% of the
population in the Gaza Strip is poor now (MOH, 2003).

Environmental situation

Palestine can be divided into five main ecological sub-regions: the Mediterranean
shoreline coastal plain, the upper coastal plain, the central highlands, the semi-arid

eastern slope steppes and the arid semi-tropical Jordan valley MOH (2003).
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Climate: The climate in the Mediterranean region has four months of hot humid
summer and a short winter with rain from December to March MOH (2003).

Water resources: About 95% of Gaza residents receive water service, which means
that most of the population has access to an indoor tap, also the use of rooftop tanks
with 1-2 M? capacity is a common practice in all houses in Gaza. There is no
advance treatment of water in Palestine, except for using chlorine to disinfect
domestic municipal wells. Even in municipal wells the efficiency of chlorination is
not always up to the required acceptable levels, since chlorinating machines are
often in bad condition with poorly functioning pumps. It has been shown that
disinfection efficiency has low as 28% in the summer period for some wells in
Gaza, in most of Gaza’s municipalities, water consumption average 75 liters per
capita per day. Most municipalities use grandwater without any treatment except for
disinfection. Some municipalities buy water from Israeli water company (Mekorot),
(MOH, 2003).

Waste water: in the Gaza City area, sewage from non-functioning treatment plants
is discharged onto neighboring land. Also, in Gaza, access to sewage facilities is
about 66.3% of the population; about 70-80 % of the domestic water waste
produced in Gaza is discharged into the environment without treatment. Cesspits are
emptied by vacuum tankers, which usually dump their contents onto open ground,
or into wadis, sewerage networks, irrigation channels, or solid waste disposal sites.
Israeli settlements in Gaza discharge large quantities of wastewater directly into
Palestinian land or into coastal waters without treatment (MOH, 2003).

In some areas, water is not only unfit for human consumption but also for
agricultural uses as well. Sewage networks did not cover the total residential areas

in the Gaza Strip. So far the use of septic tanks to drain wastewater is still
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widespread causing water contamination. The rest of sewage is collected in sewage
collecting pools without treatment or discharged into the Mediterranean Sea (Safi,
1998).

About 65% of water wells in the Gaza Strip are chemically polluted, and about 13%
of water wells are bacteriologically contaminated (MOH, 2003).

The other environmental problem in Gaza is air pollution; there is large number of
transportation means which are the major source of air pollution (Safi, 1998). Solid
waste collection and transportation to landfills are highly affected by Israeli siege
policy which leads to overcrowd garbage in streets and cities and forced
municipalities to rebuild new unhealthy temporary collection sites.

This impact affected human health and environment, increased the spread of insects
and contamination of ground water (MOH, 2003).

1.5 Health services

Primary health Care (PHC)

PHC is the basic level of care provided equally to everyone, it is considered the
backbone of the health system. Although PHC system is unique, well established
and functioning but due to high population density and overcrowded population, the
ratio of persons per center was with an average ratio 13,145 persons per center. In
the Gaza Strip, there were 96 PHC centers in 2002; MOH owns and operates 47
PHC centers, United Nations Relief and Works Agency for Palestinian Refugees
(UNRWA) owns and operates 17 PHC centers and Nongovernmental Organizations
(NGOs) own and operate 32 PHC centers (MOH, 2003).

Hospitals: In the Gaza Strip, there are 24 hospitals. The population/hospital ratio is

52,579; the average bed capacity per hospital is 85.83 beds (MOH, 2003). MOH
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owns and operates 12 hospitals with 1,135 beds, 20.4% of the total bed pool was
labeled as pediatric medicine beds (MOH, 2003).

Ard El-Insan

AEI is a local Palestinian non-governmental health institution. It was established in
1984 as an affiliate of Swiss agency “Terre Des Hommes” until it has become an
independent local organization on 1999. AEI works mainly with children suffering
from nutritional problems, providing services to most needy, deprived and
marginalized families in Gaza Strip. AEI activities are medical and nutritional
assessment which include anthropometric (physical), measurements, clinical and
nutritional assessment, also include medical treatment, health and nutritional advice
and provision of medicine. There are four centers that belong to AEI in the Gaza
Strip: Rafah, Khanyounis, Mid zone and Gaza (AEI, 2002).

AEI conducts a community based program targeting the rural and deprived areas as
well as the vulnerable communities in the Gaza Strip (AEI, 2002).

AEI also conducts research studies in nutrition and training to Palestinian
professionals’ community (AEI, 2002).

The services provided by AEI are preventive and curative such as medical and
nutritional consultation, child growth monitoring and follow up, breast feeding
promotion and support, community health education, special care of certain illnesses
such as rickets, celiac disease, anemia and others, community health education and
lastly research and training (AEI, 2002).

PHC services in nutrition include: nutritional surveillance, nutritional education,
food supplementation, specific nutrient supplementation and treatment of

malnutrition. There are related activities which include: management of diarrhea by
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oral rehydration solution (ORS), control of parasitic diseases and health education in
women nutrition and breast feeding, (AEIL 2002).

Nutritional services

On the 1% of January 2002, MOH established food and nutrition department within
the ministry that will administrate and coordinate all work within the area of food
and nutrition in Palestine.

Its long term goal is to reduce the number of diseases caused by malnutrition and
imperfect nourishment through increasing the knowledge of the Palestinian
population about the importance of food and nutrition for good health (MOH, 2003).

1.6 Operational definitions

Malnutrition: The researcher adopted malnutrition to be measured by:

Weight for age “underweight”

Weight for height “wasting”

Height for age “stunting”

Wasting: indicates a deficit in tissue and fat mass compared with amount expected
in a child of the same height or length, in other words literally translated it means
thinness. It is measured by comparing the weight of child to that of a reference child
of the same height. Statistically this is then expressed in standard deviations and
moderate and sever wasting is classified as below -2 standard deviations from the
mean weight for height of the reference population, it is estimated as less than 90%
of the reference value of weight for height for children of the same age, National
Health Center for Health Statistics (NCHS/WHO). Wasting is related to acute
malnutrition (WHO, 1995b).

Stunting: signifies slowing in skeletal growth, literally it can be also translated as

shortness. Moderate and severe stunting is below -2 standard deviations from the
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mean height for age of the reference population, it is measured by comparing the
length of a reference child of the same age, and it is estimated as less than 95% of
the reference value of height for age for children of the same age, (NCHS/WHO).
Stunting is attributable to chronic malnutrition (WHO, 1995b).

Underweight: this compares the weight of a child to the reference weight of a child
of the same age, Moderate and severe refers to below -2 standard deviations from
the mean weight for age of the reference population, and it is estimated as less than
90% of the reference value of weight for age for children of the same age,
(NCHS/WHO). Underweight is attributable to acute or chronic malnutrition (WHO,
1995b).

Odds ratio: the ratio of the odds of a condition or disease in an exposed population
to the ratio of the same condition or disease in a non-exposed population.
Undernutrition: a condition in which the body contains lower than normal amounts
of one or more nutrients (WHO, 1995b).

Weight-for-age: an indicator of the degree of underweight of a child defined as
his/her weight in relation to the mean weight of a reference population of that age
(WHO, 1995b).

Weight-for-height: an indicator of the degree of wasting of a child defined as
his/her weight in relation to the mean height of a reference population of that age
(WHO, 1995b).

Height-for-age: an indicator of the degree of stunting of a child defined as his/her
height in relation to the mean height of a reference population of that age (WHO,
1995b).

Complementary feeding: is defined as the period during which foods or liquids are

provided along with continued breastfeeding. Complementary food is the term used
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to describe any nutrient-containing foods or liquids, other than breast-milk, that are
given to young children during the period of complementary feeding which include
special “transitional” foods that are prepared especially for the infant and

increasingly as the child becomes older (Brown et al, 1998).
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Chapter 2

Literature Review

Malnutrition is one of the pediatric problems. It is a major health problem,
especially in developing countries; malnutrition in all its forms increases the risk of
disease and early death (WHO, 2000a). Epidemiological evidence suggests that the
first response to a nutritional and/or infectious insult is wasting, followed by
stunting (Walker et al, 1996).

Studying possible risk factors that might affect children’s health in specific area
enable health care providers to improve health care for children; however, it is
important to know the risk factors for malnutrition locally as well as internationally.

2.1 Definition of malnutrition

The literature points to different definition of malnutrition. One of them is
“malnutrition results from inadequate intake of nutrients and/or from disease factors
that affect digestion, absorption, transport and utilization of nutrients, however,
there are also economic, social, political and cultural causes of malnutrition, which
underscore the close link between malnutrition, the general standard of living, and
whether a population is able to meet its basic needs, such as food, housing, and

health care” (UNICEF, 1990).

However, in this study the researcher adopted the WHO definition (2000), "the
cellular imbalance between supply of nutrients and energy and the body's demand
for them to ensure growth, maintenance, and specific functions. Malnutrition
prescribes a state of poor intake or utilization of the daily nutritional requirements
including; calories, macro and micro-nutrients, which are required for maintaining
all life activities, physical as well as mental growth patterns. Consequently, growth

declines below the median figures, and the daily energy expenditure is minimized in
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order to allow keeping the integrity of extremely vital organs aiming at supporting
life chances until nutritional supplements are available or better utilized by the

body” (WHO, 2000b).

2.2 Classification of malnutrition

2.2.1 Primary and Secondary malnutrition

Primary malnutrition: refers to the situation where the nutrient requirements are
not met by the diet, mostly related to environmental factors (Antonsson-Ogle et al,
2000).

Secondary malnutrition: refers to the situation where any disease or pathological
conditions disturb the intake and metabolism of the nutrients as gastrointestinal
disease or due to increased losses as a result of surgical wounds, burned patients,
diarrhea and vomiting or increased needs as infections with high fever, or blood
losses as malaria or hook worms (Antonsson-Ogle et al, 2000).

2.2.2 Macronutrient and Micronutrient malnutrition

Micronutrient malnutrition: refers to deficiencies in vitamins and trace elements
(Antonsson-Ogle et al, 2000).

Macronutrient malnutrition: means that a person is consuming too little energy
for his/her needs and will therefore loose the body stores of energy (loose weight)
(Antonsson-Ogle et al, 2000).

2.2.3 Type I and Type II nutritional deficiencies

Type I deficiency: leads to the classical concept of events where the deficient
intake is compensated for by mobilizing the potential resources in tissue stores. This
leads to successive reduction in tissue concentrations until a critical level is reached
and metabolic disturbances occur in which more or less characteristic symptoms and

signs as vitamins and minerals (Golden, 1996).
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Type II deficiency: It represents essential nutrients that are needed for a normal
growth and development. However, they will result in a non-specific catabolism of
the tissues leading to growth failure in the growing individual as essential amino
acids (Golden, 1996).

2.3 Measuring malnutrition

2.3.1 Wasting: indicates a deficit in tissue and fat mass compared with amount
expected in a child of the same height or length, in other words literally translated it
means thinness. It is measured by comparing the weight of child to that of a
reference child of the same height. Statistically this is then expressed in standard
deviations and moderate and sever wasting is classified as below -2 standard
deviations from the mean weight for height of the reference population, it is
estimated as less than 90% of the reference value of weight for height for children of
the same age, (NCHS/WHO). Wasting is related to acute malnutrition (WHO,
1995b).

2.3.2 Stunting: signifies slowing in skeletal growth, literally it can be also
translated as shortness. Moderate and severe stunting is below -2 standard
deviations from the mean height for age of the reference population, it is measured
by comparing the length of a reference child of the same age, and it is estimated as
less than 95% of the reference value of height for age for children of the same age,
(NCHS/WHO). Stunting is attributable to chronic malnutrition (WHO, 1995b).

2.3.3 Underweight: this compares the weight of a child to the reference weight of a
child of the same age, Moderate and severe refers to below -2 standard deviations
from the mean weight for age of the reference population, and it is estimated as less

than 90% of the reference value of weight for age for children of the same age,

20



(NCHS/WHO). Underweight is attributable to acute or chronic malnutrition (WHO,
1995b).

2.4 Global prevalence of malnutrition

The global prevalence of stunting, underweight and wasting in children under 5
years is estimated at about 33%, 26.7% and 9.4% respectively, in developing
countries, but varies widely among them, Administrative Committee on

Coordination of the United Nations/Sub-Committee on Nutrition (ACC/SCN, 2000).

The WHO Global Database on Child Growth, which covers 87% of the total
population of under-5-year olds in developing countries, reported that the worldwide
distribution of protein-energy malnutrition, based on nationally representative cross-
sectional data gathered between 1980 and 1992 in 79 developing countries in Africa,
Asia, Latin America and Oceania (FAO/WHO, 1992).

The findings confirmed that more than a third of the world's children are affected by
all indicators (wasting, stunting, and underweight). Generally, the prevalence of
underweight, stunting and wasting among children under 5 years in developing
countries in general were 35.8%, 42.7% and 9.2% respectively. According to this
data, the risk of being underweight is 1.5 times higher in Asia than in Africa and 2.3
times higher in Africa than in Latin America. The prevalence of underweight,
stunted, and wasted children is far higher in southern Asia than in any other region.
South-eastern Asia ranks second in the descending order of prevalence of
underweight and third for wasting and stunting. Western Africa ranks second for
wasting, third for underweight, and fifth for stunting. Eastern Africa ranks second
for stunting and fourth for wasting and underweight. Melanesia ranks fourth for
stunting, fifth for underweight, and sixth for wasting. Eastern Asia (China and

Mongolia) comes next in the descending order of prevalence of underweight and
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stunting, but ranks closer to the less-affected (Latin American) regions as far as
wasting is concerned. The results of these surveys carried out between 1980 and
1992 in the developing countries in Africa, Asia and Latin America were
summarized in appendix 8, (FAO/WHO, 1992).

The phenomenon of malnutrition is widespread in all of the countries in the Near
East, but is more common in low-income countries. Many studies have shown the
presence of such problems in middle-income and even high-income countries. This
is because of the huge disparity of individual incomes within some of these
countries, which leads to the presence of less affluent areas within the middle-
income and high-income countries. In many of these countries, not only rural areas
did not get their share of the relative prosperity that affected urban areas, but also
their situation deteriorated leading to an increase in poverty. Also, poverty did
increase in some urban and peri-urban areas where many people do not earn enough
money to satisfy their needs (World Bank, 2001).

In Africa

East Africa has the highest prevalence of stunting in the world 48%, West Africa
35%, North Africa 20%, while West Africa has the highest prevalence of wasting in
the world 15.6% (ACC/SCN, 2000).

In Africa a combination of moderate and high prevalence of malnutrition, a total
15% of malnourished children live in Africa. Generally, the prevalence of
underweight, stunting and wasting among children under 5 years in Africa were
27.4%, 38.6% and 7.2% respectively. The situation in Northern Africa (Algeria,
Egypt, Morocco, and Tunisia) is mostly affected by moderate prevalence of
underweight. In Western and Eastern Africa countries are mostly affected by high

prevalence of underweight (FAO/WHO, 1992).
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Children in Libya suffer from stunting to a lesser extent where the reported
percentage was 15%. And also in both of Tunisia and Morocco the prevalence was
23%. Wasting, on the other hand was reported to be 9% Algeria and 6% in Egypt
(World Bank, 2001). The prevalence of nutritional wasting among children under
five years of age in Africa was 7.2% (Fernandez et al, 2002).

Al-Sayed et al, (2001) conducted a study in Alexandria, to assess the current status
of malnutrition among pre-school children age 6-71 months, the study found that the
prevalence of stunting was 15% of the total study sample; of them, 16.8% males,
13.1% females. The prevalence of wasting was 3.6% of the total study sample; of
them, 3.8% males, 3.4% females, the prevalence of underweight was 7.3% of the
total study sample; of them, 8.6% males, and 5.5% females.

Another study conducted in Uganda, to determine the risk factors for early
Childhood malnutrition among children 30 months of age in a central Uganda
community; found that the prevalence of stunting was 23.8% of the total study
sample, underweight 24.1% (Kikafunda et al, 1998).

A cross-sectional study aimed to estimate the level of malnutrition and identify
factors associated with the high level of stunting in breast-fed infants aged 5-11
months living in Ethiopia, found that 47% of the total study sample were boys,
compared to 53% of girls. Of them, 36% were stunted compared with national data
for the same age range 57%, the boys are more likely to be stunted than girls, the
prevalence of underweight was 41.0% and the prevalence of wasting was 13.0%,
very high if compared with estimates for Eastern Africa 7%, and the national figure
for Ethiopia was 8%. Wasting reflects a problem of current or recent starvation,
insufficient or inappropriate supplementary foods, or it may be a consequence of

acute infectious disease (Umeta et al, 1996).
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Another study conducted in Ethiopia found that the prevalence of stunting, wasting
and underweight among children under 5 was 45.7%, 7.1% and 43.1%, respectively
(Asfaw and Goitom, 2000).

In Asia

South Central Asia has the highest prevalence of underweight and wasting in the
world 43.6%, 15.4% respectively, and the second highest prevalence of stunting in
the world 44%. In South-East Asia the prevalence of stunting, wasting and
underweight was 33%, 10.4% and 28.9% respectively (ACC/SCN, 2000).

In Asia most countries have high prevalence of (wasting, stunting, and
underweight), a total 80% of malnourished children live in Asia mainly in Southern
Asia. Generally, the prevalence of underweight, stunting and wasting among
children under 5 years in Asia were 42.0%, 47.1% and 10.8% respectively. In
Southern Asia (Bangladesh, India, Pakistan, and Sri Lanka) the prevalence of
underweight is high. In Eastern Asia, China has a high prevalence of underweight.
And contrasting results moderate prevalence of underweight in Jordan, Kuwait and
Iraq and high prevalence of underweight in Oman, and Yemen. While the high
prevalence of both stunting and wasting is commonly found in countries in Asia
(FAO/WHO, 1992).

Stunting was a serious problem in Yemen and in Djibouti where its prevalence was
44% in the former and 26% in the latter. Children in Iran and Bahrain suffer from
stunting to a lesser extent where the reported percentages were 19% and 10%,
respectively. Wasting, on the other hand was reported to be 13% in both of Yemen
and Djibouti, 9% in Syria and 7% in Iran (World Bank, 2001).

The prevalence of nutritional wasting among children under five years of age in

Asia was 24.0% (Fernandez et al, 2002).
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Another study was carried out to determine the nutritional status of school-aged
children living in an urban squatter settlement in Islamabad among children aged 5-
10 years old, the prevalence of underweight was 29.5%, wasting 13% and stunting
35%, overall 44% of the children had one or more of underweight, wasting or
stunting, however, malnutrition was present in 15.4% of the children (Mian et al,
2002). Additionally, the prevalence of stunting among Tibetan children was 51%
(Harris et al, 2001).

In America

The prevalence of stunting in Central America was 24%, South America 13%
(ACC/SCN, 2000). The most moderate prevalence of (wasting, stunting, and
underweight) occurs in Latin America, a total 5% of malnourished children live in
Latin America. Generally, the prevalence of underweight, stunting and wasting
among children under 5 years in  Latin America were 11.9%, 22.2% and 2.7%
respectively. The situation in Latin America is mostly affected by moderate
prevalence of underweight, stunting and wasting (FAO/WHO, 1992).

The prevalence of nutritional wasting among children under five years of age in
Latin America was 3.03% (Fernandez et al, 2002).

2.5 Prevalence of malnutrition in Gaza

The prevalence of acute malnutrition (wasting) among children 6-59 months of age
was 13.3% in the Gaza Strip and 4.3% in the West Bank and the prevalence of
chronic malnutrition (stunting) is 17.5% in the Gaza Strip and 7.9% in the West
Bank. Chronically malnourished children in Gaza were significantly more than
those of the West Bank as well as acute malnourished children (John Hopkins and
Al-Quds Universities, 2002). According to AEI survey (2003) the prevalence of

acute malnutrition (wasting) was 1.7% among children (6-59 months) in the Gaza
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Strip, while the prevalence of chronic malnutrition (stunting) was 6.7% in the Gaza
Strip and 5.2% of the children were underweight (AEIL 2003).

The prevalence of wasting and stunting among governmental primary school
children in the Gaza governorates revealed that, the prevalence of wasting and
stunting was 5.1% and 16.5% in both Gaza and North Gaza governorates;
geographical differences indicated that wasting was more prevalent in Gaza
governorate than North Gaza governorate 5.6%, 4.6% respectively. Contrary, to
that stunting was more prevalent in North Gaza governorate than Gaza governorate
18.5%, 14.4% respectively (Skeik, 2003). Furthermore, the prevalence of stunting
among adolescents in the Gaza Strip was 9.7%, of them, 13.4% males and 6.3%
females (Abudayya, 2003).

2.6 Risk factors associated with malnutrition

The overall aim of this study was to identify the potential risk factors associated
with malnutrition among children who attend AEI health centers in the Gaza Strip.
These risk factors includes, socioeconomic factors, child feeding patterns and breast
feeding, maternal factors, environmental factors and child health factors. Assessing
these risk factors could help eliminate or prevent malnutrition.

2.6.1 Socio-economic status

Age group

There were no significant differences found between younger children ages 6-23
months and older children 24-59 months for acute or chronic malnutrition (John
Hopkins and Al-Quds Universities, 2002). However, the prevalence of stunting and
wasting among children was higher in the young age group than the old group
(Shubair et al, 2000). Contrary, Mian et al, (2002) signified that the prevalence of

malnutrition was significantly higher among older children. Consistently, with
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other studies Al-Sayed et al, (2001) found that the prevalence of both underweight
and wasting increased with the age of a child, Kikafunda et al, (1998) signified that
the older children showed a higher incidence of stunting than younger children, but
the age had no effect on underweight. Furthermore, the proportion of stunting,
underweight and wasting increased with age, with the highest proportion in the 9 to
11 months old group (Umeta et al, 1996). In Ethiopia, Asfaw and Goitom, (2000)
claimed that the prevalence of stunting, wasting, and underweight were significantly
associated with the age group of children; both highest prevalence of stunting and
wasting and underweight were observed among the age group of 12-24 months
whereas the lowest prevalence of stunting, wasting, and underweight were observed
among the 0-6 months age group, and found that the prevalence of malnutrition
peaks among the 12-24 months old children.

Gender

Harris et al, (2001) claimed that the patterns of stunting according to age were
similar in girls and boys among Tibetan children in China. However, Skeik, (2003)
observed that both stunting and wasting were more among males than females,
consistent with other studies of Abudayya, (2003); John Hopkins and Al-Quds
Universities, (2002) and Umeta et al, (1996). Additionally, In Mozambique, Prista
et al, (2003) found that the prevalence of wasting was significantly higher in the
males (27.2%) than in the females (20.7%), while the prevalence of overweight was
significantly higher in the females (7.7%) than in the males (4.8%). Also in South
Africa, Zere and Mclntyre, (2003) observed that the rate of stunting was
significantly higher in male children. However, no statistically significant difference

was observed in underweight and wasting between the two gender groups.
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Contrary, other studies revealed that malnutrition was more prevalent among
females than males (Al-Sayed et al, 2001) and (Shubair et al, 2000).

Parent education

Several studies found an inverse relationship between the level of maternal
education and malnutrition; lack of education is linked to a general lack of
knowledge regarding child feeding practices; also lower income levels were
correlated with lower levels of education (John Hopkins and Al-Quds Universities,
2002). In Asian countries the prevalence of stunting associated with female literacy
was the most important factor explaining national differences in stunting (Frongillo
et al, 1997). Consistently, De Souza et al, (1999) found that there was an
association between female illiteracy and malnutrition among Brazilians children.
Also, Al-Sayed et al, (2001) claimed that the education of parents was significantly
associated with low prevalence of stunting. Fernandez et al, (2002) found that
parent’s education was risk factor for prevalence of wasting, which was decreased
with high educated parents. Additionally, Abudayya, (2003) observed that the
prevalence of stunting was higher among adolescents who had parents with low
education than those with higher education, the difference was statistically
significant in regard to the mother’s education. Skeik, (2003) found that the
prevalence of stunting and wasting is higher in children to fathers of lower level of
education. In contrast, Kikafunda et al, (1998) signified that the risk factor for
stunting was poor education of fathers, but the education of the mother had no
significant influence on the nutritional status of the children.

Employment status

Skeik, (2003) argues that both wasting and stunting children were siblings to

housewives; fathers who are not employed have higher levels of wasting and
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stunting. However, Al-Sayed et al, (2001) found that mother’s working status was
significantly associated with low prevalence of stunting. Contrary, Kikafunda et al,
(1998) claimed that the occupation of the mother had no effect on the prevalence of
stunting or underweight.

Household income

John Hopkins and Al-Quds universities, (2002) found that the prevalence of acute
malnutrition (wasting) among low income households was more than those with
high income households. In the Gaza Strip, the prevalence of acute malnutrition
(wasting) among low income < 1800 New Israeli Shekel (NIS) per month
households was 14.3% compared to 5.0% in high income > 1800 NIS households;
while in the West Bank, the prevalence of acute malnutrition among low income
households was 4.5% compared to 3.7% in high income households. Another study
showed that those households with low income had higher levels of wasting and
stunting among their children than households with high income. It was observed
that those students having pocket money had lower levels of wasting and stunting,
compared to those having no pocket money (Skeik, 2003). Frongillo et al, (1997) in
Asian countries showed that the prevalence of stunting associated with gross
national product (GNP) was the most important factor explaining national
differences in stunting. Consistency, Al-Sayed et al, (2001) signified that higher
GNP was the most important factor associated with the lower prevalence of stunting
and wasting. Additionally, the prevalence of underweight was more among low
income households (Shubair et al, 2000). The findings of a study on protein-energy
malnutrition (PEM) in Upper Egypt indicated that low income was associated with
an increased risk of under-weight, stunting and wasting (Al-Sayed et al, 2000).

Additionally, Mian et al, (2002) revealed that the prevalence of malnutrition was
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significantly higher among children from poorer households. Al-Sayed et al, (2001)
found that low-income was associated with higher risk of under-weight. Kikafunda
et al, (1998) observed that the children from very low economic status families
being more stunted than those from middle status families. Consistency, Prista et al,
(2003) showed that the high socioeconomic status group had a significantly lower
prevalence of stunting and wasting than did the low socioeconomic groups, but a
significantly higher prevalence of overweight. In South Africa, Zere and Mclntyre,
(2003) found that stunting and underweight increased with low socio-economic
status of the household, wasting did not appear to be affected. Children from the
poorest households had high rates of underweight and stunting.

Abudayya, (2003) found that the prevalence of stunting among adolescents in
families who received additional financial support was more than in families who
did not receive any financial support; the prevalence of stunted adolescents in
families who received food support was higher than in families who did not receive
any food support.

2.6.2 Breast feeding and dietary factors

Breast feeding

Hautvast et al, (2000) found that breast feeding during the first 6 months of life
would protect children to be at risk of being stunting or underweight. Consistently,
Asfaw and Goitom, (2000) found that breast-feeding during first 6 months was
protective against malnutrition. In contrast, Kikafunda et al, (1998) claimed that
children who were breastfed for prolonged periods > 18 months and up to 24
months have greater incidences of stunting. Moreover, the study revealed that
neither current breastfeeding nor the age of weaning influenced the incidence of

stunting or underweight but duration of breastfeeding influenced stunting.
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Dietary intake

Shubair et al, (2000) observed that the prevalence of stunting and wasting was
related to inadequate nutritional education, improper dietary intake such as vitamins
and minerals. In accordance, Kikafunda et al, (1998) noticed that the risk factors for
stunting were consumption of small meals, and lack of milk consumption but the
most important risk factor for underweight was children who take foods with low
energy.

Umeta et al, (1996) claimed that children given cow’s milk tended to be less
stunted, furthermore, low zinc and calcium concentration of breast milk also
contributed to stunting of infants, which may also be caused by low energy intake,
while wasting reflects insufficient or inappropriate supplementary foods, the
frequency, quantity and type of supplementary feeding were strongly associated
with stunting, whereas the age of introduction of supplementary foods was not, also
he found the small amounts consumed and low feeding frequency are probably
important determinants of stunting. In addition, poor appetite contributed to the
stunting of infants.

Fernandez et al, (2002) found that inadequate dietary intake and number of meals
per day were risk factors for prevalence of wasting, which increased with inadequate
dietary intake and decreased with the increase of the number of meals (more than 4
times per day). Asfaw and Goitom, (2000) claimed the promotion of adequate
complementary feeding, and micronutrients were protective against malnutrition.
Al-Sayed et al, (2001) found that Poor feeding practices were strongly associated
with stunting. Skeik, (2003) observed that the prevalence of wasting and stunting
among children who drink tea after lunch were more than those children who did

not drink tea after lunch.
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2.6.3 Environmental factors

Harris et al, (2001) claimed that the children in urban areas had the lowest risk of
stunting; nomadic children had a significantly greater risk of stunting than did all
other children, urban children had lower stunting than did non-urban children living
at the same altitude. Consistency, Al-Sayed et al, (2001) signified that wasting was
low among children who were living in non-squatter areas, Kikafunda et al, (1998)
found that children from rural areas were more underweight than those from urban
areas. Abudayya, (2003) observed that the prevalence of stunting among adolescents
in the local citizen group was higher than those in the refugee group in the Gaza
Strip, and the prevalence of stunting in extended families was higher than in nuclear
families; however, this was not statistically significant. Additionally, Mian et al,
(2002) argued that the prevalence of malnutrition was significantly higher among
children from larger households. Shubair et al, (2000) also found that there was
direct relationship between a large family size and under-weight malnutrition.
However, Skeik, (2003) observed that the prevalence of stunting among school
children did not show significant differences between malnutrition and family size.
Contrary, Al-Sayed et al, (2001) reported that the crowding index was significantly
associated with low prevalence of stunting which means that there was protective
relationship between un-crowding index status and stunting, furthermore, good
sewage disposal system was significantly associated with low prevalence of
stunting; it means that there was protective relationship between (good sewage
disposal system status and good source of drinking water status) and stunting. The
prevalence of nutritional wasting among children under five years of age increased
with bad house conditions and bad separate kitchens (Fernandez et al, 2002).

Children whose families used water from wunprotected source were more
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underweight; however, the source of water had no effect on the incidence of
stunting, and wasting decreased with accessibility to safe water supply (Kikafunda
et al, 1998).

2.6.4 Maternal factors

Kikafunda et al, (1998) found that there was a positive significant relationship
between the number of children and the prevalence of stunting or underweight and a
negative significant relationship between child order and the prevalence of stunting
or underweight among children under 5 years of age, malnutrition was more among
first or second child than third and above, also he found that parity had no effect on
the prevalence of stunting or underweight among children under 5 years of age.
Contrary, Al-Sayed et al, (2001) showed that increased birth order was associated
with the increased prevalence of stunting. Umeta et al, (1996) claimed that Infants
born <24 months after the birth of the previous sibling were more likely to be
stunted than those born >24 months, greater spacing of children would enable
mothers to provide better nutrition, care and attention to their children, furthermore
he claimed that the prevalence of malnutrition was less among good nutritional
status of mothers. Consistently, Fernandez et al, (2002) observed that nutritional
status of mother during pregnancy was risk factor for prevalence of wasting, which
increased with poor nutritional status of mother during pregnancy, moreover, he
observed that maternal health during pregnancy was risk factor for prevalence of
wasting, wasting increased with poor maternal health during pregnancy.

Abudayya, (2003) found that there was no difference in the prevalence of stunting
among adolescents whose mothers had previous medical history; such as, previous
history of under-five child death or previous history of abortion and those mothers

who did not have such history. However, John Hopkins and Al-Quds Universities,
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(2002) signified that there was no statistical correlations were found between
undernourished women and malnourished children.

2.6.5 Child health status

Fernandez et al, (2002) Found that low birth weight was risk factor for prevalence
of wasting, which increased with low birth weight, and found that preterm was an
important risk factor for prevalence of wasting and there was a negative relationship
between preterm and wasting among children under five years of age, however, he
found that incidence of respiratory infections, diarrhea and measles were risk factors
for prevalence of wasting among children, wasting increased with diseases of
children.

Skeik, (2003) observed no significant differences between malnutrition among
school children and birth weight or preterm babies or history of disease.

Kikafunda et al, (1998) found that the risk factors for stunting and underweight were
poor health of child and presence of eye pathology, poor health status was important
in increasing the incidence of both stunting and underweight.

Umeta et al, (1996) claimed that wasting was prevalent more among children who
had a consequence of acute infectious disease. Asfaw and Goitom, (2000) found a
positive relationship between malnutrition and the overall prevalence of infection.
The prevalence of stunting and wasting was related to parasitic infection (Shubair et
al, 2000). In accordance, Monica et al, (1997) reported that there was a positive

relationship between parasite infestation and malnutrition.
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Chapter 3

Methodology
3.1 Study design

The design of this study was a clinic based case control study with neighborhood
control subjects.

A case control study is a type of observational analytic epidemiological
investigation in which subjects are selected on the basis of whether they do (cases)
or do not (controls) have a particular disease under study. Case control study offers
a number of advantages for evaluating the association between an exposure and
disease. Case control study is efficient in both time and costs, relative to the other
analytic approaches, it also allows for the evaluation of a wide range of potential
etiologic exposures that might relate to a specific disease as will as the
interrelationships among affected and non-affected individuals (Charles and Julie,
1999).

3.2 Setting of the study

The study was carried out at AEI health centers which are special referral centers
providing health services for children suffering from different nutritional problems.
3.3 Sample size

The target population was that age group of children, who are confirmed by
anthropometric measurements as a case of malnutrition (incident case), the
researcher chose incident cases rather than prevalent cases to overcome recall
biases.

The sample size was calculated using a sample size calculator software computer
(Epi Info Program), a sample of 90 Patients and 180 control subjects was sufficient
for achieving a relative risk of 2 with 80% power as significant at 0.05 levels if the

prevalence of exposure among control subjects rang from 5-60%.
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3.4 Sampling method

Selection of cases

All malnourished children who were referred to AEI centers between September to
December 2003. Subjects confirmed as cases of malnutrition by anthropometric
measurements. Cases were fit the study criteria of weight for age below minus two
standard deviation (< -2 SD) of the (NCHS/WHO) were considered eligible for this
study. However, cases have been chosen randomly. Anthropometric measurements
are obtained for all sampled children. Children with underlying conditions such as
cystic fibrosis, celiac disease and mal-absorption syndrome were excluded.
Selection of control

Two neighborhood control subjects were randomly selected for each case, matched
for age and sex. After locating the case home, the researcher asks the mother
enumerate 4 neighborhood children in the same age group within + one month.
Two children normal weight out of 4 were selected randomly as controls, their
mothers were asked about the health history of the child to exclude any health
disorders that might interfere and disrupt the inclusion criteria.

3.5 Questionnaire design and materials:

I Questionnaire (appendix 3)

A structured questionnaire developed mainly with closed—ended question. However,
the questionnaire included information on six main areas as follows:

e Personal Information: such as address, citizenship, governorate, birth date and
sex.

e Socioeconomic and demographic factors: such as monthly income, father

education, father occupation, mother occupation and mother education.
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e Breast feeding and feeding patterns: such as type of feeding, duration of
breast feeding and complementary food.

e Environmental factors: such as place of residency and housing condition.

e Maternal factors: such as maternal age, age at first delivery, parity, pregnancy
disorders and spacing.

e Child health status: such as morbidity, prematurely, and birth weight.

IT Anthropometric measurements (Molarius et al, 1998)

Length

Up to age 2 years the child is measured supine. One examiner holds his head in
contact with a fixed board and a second person stretches him out to his maximum
length and then brings a moving board into contact with his heels. This
measurement called supine length. Average about 1 cm more than the measurement
of standing height taken on the same child, even when, in the best techniques, the
child is urged to stretch upwards to the full, and is aided in doing so by a measurer
applying gentle upward pressure to his mastoid process.

Weight was measured by digital balance scale to the nearest 100mg. The scale
checked for accuracy every time before measurement. The child was weighed
wearing at most a light gown.

3.6 Pilot study

Pilot study was done to ensure that the researcher’s ability to perform his task
satisfactorily in order to avoid errors. Also pilot testing was done prior to the
beginning of data collection for checking validity and reliability of questionnaire
and evaluating the outcome. Piloting was done for 10 subjects randomly selected.

The researcher was interview and evaluates the suitability of the questionnaire and
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corrected the areas of ambiguity and misunderstanding. Pilot study excluded from
the study.
3.7 Ethical consideration
The researcher obtained the necessary approval to conduct the study from Helsinki
Committee in the Gaza Strip. The Committee is the authorized professional body
for giving permission to researchers to conduct studies in the area (appendix 4).
Confidentiality was maintained at all times during study. Approval letters to
conduct the study on the children in AEI Centers was obtained (appendix 5)
Children mothers were given full explanations about the purpose of the study and
assurance about confidentiality of the information and participation is completely
optional. Consent forms were signed by the mothers (appendix 6).
3.8 Data collection
After explanations to the mother about the research purposes and after obtaining
consent forms, the data was collected through a structured questionnaire. At the end
of every interview, the researcher must be sure that all information is complete.
Concerning data collection the first case was randomly chosen then cases were
taken every other two cases.
3.9 Standardization of measurements

Standardization of weight and height measurement (Molarius et al, 1998)
e Removal of clothes: all participants were asked to remove shoes and heavy
garments before the measurements of weight and height.
e Type of scale: only accurate balance scales were used. Testing with standard
weight was done and is considered with particular importance.
e Accuracy of weight measurement: accuracy of recording the body weight to

full ke.
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e Accuracy of height measurement: recording the body height to the nearest
centimeter.

e The scale was checked at least once at the start using standard weights.

e The zero level was checked every day before starting measurements and
immediately afterwards.

Inclusion criteria

Cases were considered to be eligible if they confirmed as a case of malnutrition and
treated in Ard El Ensan clinics and were delivered and resided in the Gaza Strip.
Exclusion criteria

e Hormonal or hereditary diseases should be excluded.

e Children who are not delivered and resided in the Gaza Strip.

e Children who complain of chronic mal-absorption disease.

e Children who complain of major congenital malformation.

3.10 Statistical analysis

The findings were computed through the statistical package for the social science
for data cleaning and analysis {SPSS software windows version 8, SPSS Chicago,
IL, United States of America (USA)}.

Data analysis was carried out as follows:

e Data entry.

e Data cleaning.

e Frequency table for all study variables.

e Advanced statistical analysis, odds ratio, Chi-Square and confidence interval
(CI) were the statistical tests used to assess the association between variables. The

statistical level of significance was 0.05.
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3.11 Limitations
e Due to limitations of time and lack of resources the researcher was unable to
investigate other contributing factors such as parasites infestation.

e Recall biases.

e Because the study sample was from a certain health center, and does not include

cases from other health settings, the generalization of results is questionable.
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Chapter 4

Results

This chapter presents the results of the study data; the first part of this chapter
presents the descriptive analysis of frequency and percentage distribution which
provide a description and summary of the data. The second part presents the Chi-
Square and other relevant statistical tests which were conducted as a major
component of the analysis to infer the relationship between the study variables and
malnutrition. Worth noting that Fisher exact test was used where it is appropriate for

small sample statistics.

4.1 Characteristics of the study population

Figure1: Distribution of study population by age.
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As depicted in figure 1, the majority of study population age was between 6-12
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months and the second age group was between 13-18 months, while the least age

group was those less than 6 months. The mean age was 16.24 £ SD 10.90 months.

Figure 2: Distribution of study population by sex.
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Figure 2 shows that 62.2% of the total subjects were females, while males represent

37.8% of the sample population.

Figure3: Distribution of study population by governor
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As shown in figure 3, subjects are distributed in all provinces of the Gaza strip;
subjects from Rafah represents 22.2%, Khanyounis 33.3%, middle provinces 16.7%

and Gaza Strip & north provinces represent 27.8%.
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Figure 4: Distribution of study population by living area.
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Figure 4 shows that the majority of study population (53.3%) are living in cities,
while the rest of the study sample are living in camps and villages, 26.7%, 20.0%

respectively.

Figure 5: Distribution of study population by residential status.
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Figure 5 shows that the majority of study population are refugees; of those control

group 61.7% are refugees and 38.3% are citizens, compared to 67.8% and 32.2% of

cases respectively.
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4.2 Distribution of malnutrition among children by risk factors

Table 1: Distribution of children by birth weight, gestational age and residential
status.

Variables Cases Control Total
No % No % No % P-value
Birth weight
e <2500 43 47.8 10 5.6 53 19.6 0.001*
e >2500 47 52.2 170 944 217 80.4
Total 90 100% 180 100% 270 100%
Gestational age
e Pre-term 44 48.9 12 6.7 56 20.7 0.001*
e Full term 46 51.1 168 933 214 79.3
Total 90 100% 180 100% 270 100%
Residential status
e Refugee 61 67.8 111 617 172 63.7 0.325
e (Citizen 29 32.2 69 38.3 98 36.3
Total 90 100% 180 100% 270 100%

* Statistical significant

Table 1 shows that 19.6% of the total subjects, weight at birth were less than 2500gm or
actually 2500gm, cases represented 47.8% compared to 5.6% of controls, while 52.2%
of cases weight at birth were more than 2500gm compared to 94.4% of controls. The
mean weight at birth was 3128.15 £ SD 524.02 gm. The result revealed a positive
relationship between low birth weight and malnutrition (OR = 15.553, 95% CI = 7.273,
33.262, P value = 0.001), meaning that malnutrition more prevalent among low birth
babies. The same table shows that 20.7% of the total children were born preterm; cases
represented 48.9 % compared to 6.7 % of controls, while 51.1 % of cases were full term
compared to 93.3 % of controls. Thus, the result revealed a positive relationship
between preterm and malnutrition (OR = 13.39, 95% CI = 6.22, 29.33, P value = 0.001),
meaning that malnutrition more prevalent among preterm babies. Regarding the
residential status; the study indicates that 63.7% of the total study population was
refugees. Among refugees, cases represented 67.8% compared to 61.7% of controls,

while among citizens; cases represented 32.2% compared to 38.3% of controls. The
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study revealed no significant relationship between residential status and malnutrition (P

=0.325).

47



Table 2: Distribution of children parents socio-demographic variables

Variabl Cases Control Total P-
artables No % No % No % value
Mother’s age
o <24 26 289 56 31.1 82 304 0.928
o 25-30 33 36.7 63 35.0 96 35.6
e >30 31 344 61 33.9 92 34.0
Total 90 100% 180 100% 270 100%
Mother’s educational level
o <o6year 26 289 8 44 34 12,6 0.001*
o >6 year 64 T71.7 172 95.6 236 87.4
Total 90 100% 180 100% 270 100%
Mother’s employment
e Employed 1 1.1 35 194 36 133 0.001*
e Unemployed 89 989 145 80.6 234 86.7
Total 90 100% 180 100% 270 100%
Father’s age
o <24 6 6.7 13 7.2 19 7.0  0.959
o 25-30 35 389 67 372 102 378
e >30 49 544 100 556 149 552
Total 90 100% 180 100% 270 100%
Father’s educational level
o <I12year 78  86.7 102 56.7 180 66.7 0.001*
e >12year 12 133 78 433 90 333
Total 90 100% 180 100% 270 100%
Father’s occupation
e Employed 61 67.8 165 91.7 226 83.7 0.001*
e Unemployed 29 322 15 83 44 163
Total 90 100% 180 100% 270 100%
Consanguinity
e First cousin 21 233 75 41.7 96 35.6 0.003*
e Second cousin 17 189 50 278 67 248
e Others 52 57.8 55  30.6 107 39.6
Total 90 100% 180 100% 270 100%
Type of family
e Nuclear 50 55.6 125 69.4 175 64.8 0.03*
e Extended 40 444 55  30.6 95 352
Total 90 100 180 100 270 100
Current household monthly
income
e <1500 NIS 75  98.7 75 426 150 59.5 0.001*
e >1500 NIS 1 1.3 101 575 102 40.5
Total 76 100% 176 100% 252 100%
Past 6 month household
monthly income
e More 2 22 26 144 28 104 0.001*
o Less 41 455 18  10.0 59 219
e Usual 47 522 136 75.6 183 67.8
Total 90 100% 180 100% 270 100%

* Statistical significant
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Table 2 shows that 35.6% of mothers age was between 25-30 years, followed by the age
group more than 30 years, then those age group less than 24 years or actually 24 years
old, both cases and controls mothers have approximately the same percentage in all age
groups. The mean age of mothers was 28.61 = SD 6.1 years. The study revealed no
significant relationship between mothers age and malnutrition (P = 0.928).

The same table shows that 12.6% of the total mothers’ subjects were educated less than
6 years or actually 6 years; cases represented 28.9% compared to 4.4% of controls,
while 71.1% of cases mother were educated more than 6 years compared to 95.6% of
controls mothers. The mean educational years of mothers was 10.85 + SD 3.35 years.
The result highlighted a positive relationship between low maternal education and
malnutrition (OR = 8.734, 95% CI = 3.760, 20.288, P value = 0.001), meaning that
malnutrition more prevalent among low educated mothers.

The same table shows that 13.3% of the total subjects mothers were employed, cases
represented 1.1% compared to 19.4% of controls, while 98.9% of cases mother were
unemployed compared to 80.6% of controls mothers. The result revealed a negative
relationship between employed mothers and malnutrition (OR= 0.047, 95% CI= 0.006,
0.346, P= 0.001). That is, malnutrition was less prevalent among employed mothers.
The same table illustrates that 37.8% of father’s age was between 25-30 years, followed
by the age group more than 30 years which represented 55.2%, then those age group
less than 24 years or actually 24 years old, both cases and controls fathers have
approximately the same percentage in all age groups. The mean age of fathers was
33.74 £ SD 7.71 years. The study revealed no significant differences between both age
group (P = 0.928).

Additionally, the same table shows that 66.7% of the total subjects fathers were

educated less than 12 years or actually 12 years, 86.7% of cases fathers were educated
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less than 12 years compared to 56.7% of controls fathers, while 13.3% of cases fathers
were educated more than 12 years compared to 43.3% of controls fathers. The mean
educational level of fathers was 11.81 £ SD 4.14 years. The result revealed a positive
relationship between low educational level of fathers and malnutrition (OR = 4.971,
95% CI = 2.530, 9.767, P value = 0.001). This means that the proportion of
malnutrition is more prevalent among illiterate or partially educated fathers.

Also, the same table shows that 83.7% of the total subjects fathers were employed,
fathers of cases represented 67.8% compared to 91.7% of controls fathers, while
32.2% of cases fathers were unemployed compared to 8.3% of controls fathers. The
result indicates a negative relationship between fathers employment status and
malnutrition (OR=0.261, 95% CI=0.152, 0.448, P=0.001). This means malnutrition is
less prevalent among employed fathers.

The result shows that 35.6% of the total parents of the study subjects were first cousin
consanguineous marriage, cases represented 23.3% compared to 41.7% of controls,
while second cousin consanguineous marriage represented 24.8% and other types of
marriage represented 39.6% of the total study population; cases represented 57.8%
compared to 30.6% of controls. Thus, the result indicates an inverse relationship
between consanguineous and malnutrition (OR = 0.32, 95% CI = 0.18, 0.56, P value =
0.003), meaning that malnutrition more prevalent among relative parents.

Moreover, table (2) shows that 64.8% of the total subjects belong to nuclear families;
cases represented 55.6% compared to 69.4% of controls. While the rest of the sample
belongs to extended families; cases represented 44.4% of extended families compared
to 30.6% of controls. The result revealed an inverse relationship between types of
family and malnutrition (OR = 0.550, 95% CI = 0.326, 0.928, P value = 0.03). That is,

malnutrition was less prevalent among nuclear families.
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The table also shows that, 59.5% of the total subject’s household monthly income was
less than 1500 NIS or actually 1500 NIS, cases represented 98.7 compared to 42.6% of
controls, while 1.3% monthly income of cases was more than 1500 NIS compared to
57.5% of controls. The median monthly income was 1400 NIS. The result revealed a
positive relationship between low average monthly income and malnutrition (OR =
101.0, 95% CI =13.731, 742.927, P value = 0.001). The proportion of malnutrition was
more prominent among that group of household whose monthly income was less than
1500 NIS.

Moreover, the same table depicts that the majority of the families household monthly
income (67.8%) was as usual, while 21.9 was less than usual. The result indicates a
significant relationship between status of income within the past 6 months and

malnutrition (P = 0.001).
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Table 3: Distribution of children by breast-feeding and weaning patterns.

Cases Control Total P-
No % No % No % value

Variables

Currently breast-fed

e Yes 49 544 107 594 156 57.8  0.433
e No 41 45.6 73 406 114 422
Total 920 100% 180 100% 270 100%
Ever breast-fed
e Yes 37 90.2 69 945 106 93.0 0.391
e No 4 9.8 4 5.5 8 7.0
Total 41 100% 73 100% 114 100%
Breast feed during 1% three
days
e Yes 71 82.6 171 97.2 242 924  0.001*
e No 15 174 5 2.8 20 7.6
Total 86 100% 176 100% 262 100%
Duration of breast feeding
e < 6 months 21 140 28 159 40 153 0914
e 6-12 months 45 523 91 51.7 136 51.9
e > 12 months 29 33.7 57 663 86 32.8
Total 86 100% 176 100% 262 100%

Bottle feeding during the
15t six months

e Yes 37 673 67 632 104 646 0.609
e No 18 327 39 368 57 354
Total 55 100% 106 100% 161 100%
Weaning manner
e Gradually 13 3.7 30 309 43 312 0928
e Abruptly 28 683 67 691 95 688
Total 41 100% 97 100% 138 100%

*Statistical significant

Table 3 illustrates the distribution of malnutrition by breast feeding and weaning
patterns. As depicted in the table, 57.8% of the study population was still breast fed at
the time of data collection, while the rest of the sample was not. The study revealed no
significant differences between both groups (P = 0.433). However, 93% of the total
subjects were ever breast-fed; of cases 90.2% were ever breastfed compared to 94.5% of
controls. Therefore, statistical test does not seem significant (P = 0.391). The same
table shows that 92.4% of the total subjects were breast-fed during the 1% three days
after delivery, cases represented 82.6% compared to 97.2% of controls, while 17.4% of

cases were not breast-fed during the 1% three days compared to 2.8% of controls. The
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result revealed a protective relationship between breast feeding during the 1% three days
and malnutrition (OR = 0.138, 95% CI 0.048, 0.395, P = 0.001), meaning that
malnutrition more prevalent among children were not breast-fed during the 1% three
days of life.

Worth noting, those infants who were not breastfed during the first three days (No =
20), about 90% of them received infant formula and the rest received glucose.
Additionally, 15.3% of the total subjects were fed for less than 6 months, while more
than half of the study population was breastfed for 6 to 12 months and the rest were
breastfed for more than one year. The mean duration of breast feeding for those ever
breastfed and those who still breastfed was 11.11 = SD 4.55 months. The result
indicates no significant differences between both groups (P =0.914).

However, the result indicates that 64.6% of the study population were given bottle
formula beside breast feeding during the first six months; the proportion of cases and
controls were not significantly different regarding bottle feeding beside breast feeding
during the first 6 months of age (P = 0.609). Also, the same table shows that, 31.2% of
total subjects were gradually weaned, both cases and controls were approximately
equally distributed; 31.7% and 30.9% respectively.

Also, 68.8% of the total subjects were abruptly weaned; both cases and controls were
approximately equally distributed, 68.3% and 69.1% respectively, therefore the

statistical test does not seem significant(P = 0.928).
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Table 4: Distribution of children by age of complementary feeding and the most
common complementary foods.

. Cases Control Total
Variables No % No % No % P-value

Age of complementary feeding

e <4 months 30 341 47 275 67 29.7  0.024%
e 4-5 months 8 9.1 39 228 46 182
e > 5 months 50 56.8 85 49.7 171 52.1
Total 88 100% 171 100% 259 100%
Common complementary food
Rice pudding
e Yes 51 580 57 333 108 41.7  0.001*
e No 37 42.0 114 66.7 151 583
Total 88 100% 171 100% 259 100%
Stewed fruits
o Yes 61 693 71 415 132 51.0 0.001%
e No 27 30.7 100 58.5 127 49.0
Total 88 100% 171 100 129 100
Milk starch pudding
o Yes 50 56.8 105 614 155 59.8  0.505
e No 38 432 66 386 104 40.2
Total 88 100% 171 100% 259 100%
Cereal gruel
e Yes 40 455 68 398 108 41.7 0425
e No 48 545 103 60.2 151 583
Total 88 100% 171 100% 259 100%
Family food
e Yes 38 432 67 392 105 40.5 0.593
e No 50 56.8 104 60.8 154 59.5
Total 88 100% 171 100% 259 100%

* Statistical significant

Table 4 shows that 29.7% of the study sample received complementary feeding early
and 18.2% received complementary feeding when their age was 4-5 months, while
52.1% received complementary feeding late. The mean age of complementary feeding
was 5.92 £ SD 2.19 months. However, Cases were significantly different from controls
(P =0.024).

Additionally, the same table indicates that 41.7% of the total subject’s complementary
foods were rice pudding; cases represented 58% compared to 33.3% of controls. The
result revealed a positive relationship between children who received rice pudding as a

complementary food and malnutrition (OR = 2.727, 95% CI = 1.624, 4.681, P value =
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0.001). This means that malnutrition was more prevalent among children who were
complemented with rice pudding.

Congruently, the same table shows the same result for stewed fruits; nearly half (51%)
of the total subjects were given stewed fruits as a complementary food, cases
represented 69.3% compared to 41.5% of controls. The result revealed a positive
relationship between children who were complemented with stewed fruits as most
complementary food and malnutrition (OR = 3.182, 95% CI = 1.844, 0.492, P value =
0.001). This means the proportion of malnutrition is more among children who were
complemented mainly with stewed fruits.

Contrary, the same table shows no significant differences between both cases and
controls regarding the other types of complementary food; milk starch pudding, cereal
gruel and family food (P value = 0.505, 0.425, and 0.593, respectively). There were no

statistical significant relationship between these variables and malnutrition.
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Table 5: Comparison between cases and controls by the age of introduction of
selected complementary foods.

Indep.e ndent Depe'ndent N Mean S.D t P value
variable variable
Milk pudding
Cases 67 640 3.20 0.738 0.461

Controls 150 6.14 1.99
Cereal gruel

Cases 41 522 1.67 -2.06 0.043*
Controls 96 586 1.71
Rice pudding
Cases 57 6.60 2.15 -1.62 0.093
Controls 123 720 242
Fruit juice

Cases 67 7.39 326 2239  0.023*
Controls 144 6.54 2.05
Stewed juice

Cases 41 7.24 2.87 0.519 0.606
Controls 132 6.98 2.53
Yogurt
Cases 64 597 1.93 -1.76 0.062
Controls 155 6.54 2.25
Copped meat
Cases 41 10.95 4.78 0.844 0.400
Controls 106 1042  2.68
Poached eggs
Cases 64 798 294 -1.51 0.131
Controls 147 846 1.57
Fish
Cases 44 10.05 3.56 0.046 0.963
Controls 127 10.02 2.36
Mashed vegetables
Cases 38 8.61 2.99 1.248 0.217
Controls 97 7.92  2.57
Family Food

Cases 80 9.04 4.01 -1.26 0.209
Controls 137 9.61 2.70

* Statistical significant

As illustrated in table 6, statistical t test was used to estimate the differences between
both cases and controls regarding the age of introduction of complementary foods. The
result revealed that there was a real difference between both cases and controls
regarding cereal gruel and fruit juice only (P value 0.043 and 0.023 respectively).
However, the result indicates no significant difference between both groups regarding

the other types of complementary foods.
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Table 6: Comparison between cases and controls by use of medical supplements.

Cases Control Total
i P-val
Variables No % No % No % value

Medical supplements

e Received 70 77.8 72 40.0 142 52.6 0.001*
e Not received 20 222 108 60.0 128 474
Total 90 100% 180 100% 270 100%
Vitamin A & D
e Yes 22 314 35 48.6 57 40.1 0.041*
e No 48 68.6 37 514 85 599
Total 70 100% 72 100% 142 100%
Tonics
e Yes 19 27.1 8 11.1 27 19.0 0.019*
e No 51 729 64 889 115 81.0
Total 70 100% 72 100% 142 100%
Iron
e Yes 43 614 41 569 84 59.2 0.612
e No 27 38.6 31 431 58  40.8
Total 70 100% 72 100% 142 100%

* Statistical significant

Table 6 indicates that, 52.6% of the total subjects received medical supplements, of
cases 77.8% received medical supplements compared to 40% of controls, while 22.2%
of cases did not receive medical supplements compared to 60% of controls. The result
revealed a positive relationship between children who received medical supplements
and malnutrition (OR = 5.250, 95% CI = 2.941, 9.372, P value = 0.001). Surprisingly,
malnutrition was more prevalent among children who received medical supplements.
The result revealed a positive relationship between children who received Tonics and
malnutrition (OR = 2.980, 95% CI = 1.207, 7.362, P value = 0.019). That is,
malnutrition was more prevalent among children who received Tonics.

In contrast, 40.1% of the total children received vitamin A&D; of cases 31.4% received
vitamin A&D compared to 48.6% of controls, while 68.6% of cases did not receive
vitamins A&D compared to 51.4% of controls. The result revealed a protective
relationship between children who received vitamin A&D and malnutrition (OR =

0.485, 95% CI = 0.244, 0.960, P value = 0.041). That is, the proportion of malnutrition
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was less among children who received vitamin A&D. However, the study revealed no
statistical significance between iron supplement and malnutrition (P value = 0.612).

Table 7: Comparison between cases and controls by consumption of tea.

) Cases Control Total
Variables No % No % No % P-value
Drink tea
e Yes 68 756 69 38.3 137 50.7  0.001*
e No 22 244 111 61.7 133 493
Total 90 100% 180 100% 270 100%
Tea frequency
e Once a day 27 397 47 681 74 540  0.001*
e More 41 60.3 22 319 63 46.0
Total 68 100% 69 100% 137 100%

* Statistical significant

Table 7 indicates that 50.7% of the total subjects drank tea, of cases 75.6% drank tea
compared to 38.3% of controls, while 24.2% of cases did not drink tea compared to
61.7% of controls. The result revealed a positive relationship between drinking tea and
malnutrition (OR = 4.912, 95% CI = 2.821, 8.765, P value = 0.001). Meaning that,
malnutrition was more prevalent among children whom drink tea.

Also, the same table illustrates that, 54% of the total study population drank tea once a
day, while the rest (46%) drank tea more than once. The study indicates a negative
relationship between frequency of tea consumption and malnutrition (OR = 0.308, 95%
CI = 0.153, 0.622, P value = 0.001). Meaning that, malnutrition was more prevalent
among children whom drinking tea more than once a day.

In contrast, there were no significant differences between both groups regarding the age

of tea introduction (P= 0.444).
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Table 8: Comparison between cases and controls by appetite, number of meal per
day and eating status.

. Cases Control Total
Variables No % No % No % P-value
Appetite
e Good 42 46.7 140 79.5 182 68.4  0.001*
e Poor 48 533 36 205 84 31.6
Total 90 100% 180 100% 270 100%
No. of meal per day
e <3 meal 48 552 50 299 98 38.6 0.001*
e >3 meal 39 448 117 70.1 156 61.4
Total 87 100% 167 100% 254 100%
Enough meal
e Usually 40 46.0 149 88.7 189 74.1 0.001*
e Occasionally 36 414 9 54 45 17.6
e Rarely 11 12.6 10 6.0 21 83
Total 90 100% 168 100% 255 100%

* Statistical significant

Table 8 shows that 68.4% of the total subjects had a good appetite, of cases 46.7% were
with good appetite compared to 79.5% of controls, while 53.3% of cases had a poor
appetite compared to 20.5% of controls. The result revealed a negative relationship
between children who had good appetite and malnutrition (OR = 0.225, 95% CI =
0.129, 0.391, P value = 0.001). This means good appetite was a protective factor
against malnutrition in this study.

Concerning the number of meals per day, the same table shows that 38.6% of the total
subjects ate less than 3 times per day or actually 3 times daily, cases represented 55.2%
compared to 29.9% of controls, while 44.8% of cases ate more than 3 times daily
compared to 70.1% of controls. The result revealed a positive relationship between low
number of meals per day and malnutrition (OR = 2.880, 95% CI = 1.684, 4.926, P value
=0.001). That is, malnutrition was more prevalent among children who ate less than 3
times per day or actually 3 times daily.

Consistently, the result shows that 74.1% of the study sample ate enough as their

mothers replay subjectively, while 17.6% and 8.3 % of the subjects were occasionally
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and rarely ate enough. The result indicates significant differences between both groups
(P=0.001).

Table 9: Comparison between cases and controls by the responsibility of food
purchasing, preparation, feeding and money spent on food.

Cases Control Total P-

Variables No % No % No Y% value
Responsibility of
purchasing food
e Mother 35 389 50 278 &5 31.5  0.046*
e Father 30 333 88 489 118 437
e Others 25 278 42 233 67 24.8
Total 90 100% 176 100% 266 100%
Responsibility of food
preparation
e Mother 83 922 171 972 254 955  0.066
e Others 7 7.8 5 2.8 12 4.5
Total 90 100% 176 100% 266 100%
Responsibility of feeding
e Mother 87 96.7 166 943 253 95.1  0.552
e Others 3 33 10 5.7 13 4.9
Total 90 100% 176 100% 266 100%

Money spent on
food purchasing

e <900 NIS 77 85.6 120 66.7 197 73.0  0.001*
e >900 NIS 13 144 60 333 73 27.0
Total 90 100% 180 100% 270 100%

* Statistically significant

Table 9 shows that 31.5% of the total subjects mother were responsible for purchasing
the household food, cases represented 38.9% compared to 27.8% of controls, while
43.7% of the total subject fathers were responsible for purchasing the household food;
cases represented 33.3% compared to 48.9% of controls. Meanwhile, other family
members (24.8%) of both groups were responsible for that. Cases represented 27.8%
compared to 23.3% of controls. The study revealed significant differences between
cases and controls (P = 0.046).

The same table shows that 95.5% of the total subject mothers were responsible for food
preparation; cases represented 92.2% compared to 97.2% of controls. Also, the table

illustrates that, the major responsibility of child feeding of both groups were the
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mothers; cases represented 96.7% compared to 94.3% of controls respectively.
Therefore, the relationship between food preparation and malnutrition was not
significant (0.066).

Consistently, the same table illustrates that, about 95% of the subject mothers were
responsible for feeding their children, while only about 5% of the subject family
members share the responsibility. The statistical test does not seem significant (0.552).
Contrary, money spent on food per month was significantly associated with
malnutrition. The result indicates that 73% of the total study population families spent
less than 900 NIS, cases represented 85.6% compared to 66.7 of controls. While among
those subject families who spent more than 900 NIS; cases represented 14.4% compared
to 33.3% of controls. The study revealed a positive relationship between low money
spent on food purchasing and malnutrition (OR = 2.962, 95% CI = 1.524, 5.755, P value
=0.001).

Table 10: Comparison between cases and controls by humanitarian assistance,
type of assistance and mode of assistance.
Cases Control Total P-
No % No % No % value

Variables

Humanitarian assistance

e Yes 74 822 92 5I1.1 166 61.5 0.001*
e No 16 17.8 88 48.9 104 38.5
Total 90 100% 180 100% 270 100%
Type of assistance
e (Cash money 2 27 1 1.0 3 1.8 0.586
e Raw material 64 864 8 92,5 149 89.8
e Mixed 8 109 6 6.5 14 84
Total 74 100% 92 100% 166 100%
Mode of assistance
e Regular 10 13.5 5 5.4 15 9.0 0.071
e Irregular 64 424 87 57.6 151 91.0
Total 74 100% 92 100% 166 100%

* Statistical significant

Table 10 shows that 61.5% of the total subject families received food assistance, case
families represented 82.2% compared to 51.1% of control families, while 17.8% of case

families did not receive food assistance compared to 48.9% of control families. The
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result indicates a positive relationship between receiving food assistance and
malnutrition (OR = 4.424, 95% CI = 2.393, 8.177, P value = 0.001). Meaning that,
malnutrition was more prevalent among families who were received food assistance.
Among those subject families who received assistance, only 1.8% had received cash
money, 89.8% had received raw material and 8.4% had received mixed assistance.
Furthermore, 9% of the subject families had received assistance on regular basis, while
the rest of the subject families received humanitarian assistance irregularly. Both
independent variables were not significantly associated with malnutrition (P value 0.586

and 0.071 respectively).
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Table 11: Chi square for trend and Odds ratio for selected food items.

Food items Cases Controls OR (95% CI) P-value
No No
Meats Trend 34.049 0.00001
e Once/week (ref) 12 92 1.0
e 2-3 time/ month 17 14 9.31(3.36-26.37)
e Once/month 13 8 12.46(3.83-41.99)
Poultry Trend 37.115 0.00001
e  Once/week (ref) 9 82 1.0
e 2-3 time/ month 11 20 5.01(1.65-15.48)
e  Once/month 19 10 17.31(5.56-56.31)
Fish Trend 25.002 0.00001
e  Once/week (ref) 6 76 1.0
e 2-3 time/ month 19 38 6.33(2.15-19.49)
e  Once/month 17 19 11.33(3.56-37.74)
Eggs Trend 8.008 0.0046
e Daily (ref) 23 70 1.0
o 3-4/week 17 51 1.01(0.46-2.22)
o 1-2/week 17 18 2.87(1.18-7.03)
e 2-3/month 8 8 3.04(0.91-10.27)
Beans & legumes Trend 0.673 0.412
e Daily (ref) 20 48 1.0
o 3-4/week 11 27 0.98(0.37-2.55)
o [-2/week 20 21 2.29(0.95-5.54)
e 2-3/month 7 19 0.88(0.28-2.69)
Vegetables Trend 0.206 0.649
e Daily (ref) 9 17 1.0
o 3-4/week 5 36 0.26(0.06-1.04)
o [-2/week 18 57 0.60(0.20-1.75)
e 2-3/month 9 17 1.0(0.27-3.65)
Fruit juice Trend 65.605 0.00001
o 3-4/week (ref) 5 79 1.0
o 1-2/week 8 41 3.08(0.84-11.72)
e 2-3/month 34 11 48.8(14.18-181.7)
Milk Trend 71.08 0.00001
o 3-4/week (ref) 10 122 1.0
o 1-2/week 22 23 11.67(4.53-30.73)
e 2-3/month 19 5 46.36(12.7-182.8)
Starchy foods Trend 6.761 0.0093
e Daily (ref) 34 33 1.0
o 3-4/week 15 67 0.22(0.10-0.48)
e 1-2/week 24 58 0.40(0.19-0.83)
Butter or oil Trend 0.123 0.726
e Daily (ref) 8 36 1.0
o 3-4/week 7 16 1.97(0.53-7.41)
o 1-2/week 5 30 0.75(0.19-2.90)

(ref) Reference Category

Ordinal variables were tested for trend in risk across categories. Striking differences for

some food items did emerge for trends in food consumption patterns for the case and
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control children. Table 11 shows odds ratios and 95% confidence intervals for some
food items. As frequency of meat, poultry and fish decreased, there was a statistically
significant increasing trend in malnutrition risk (P value 0.00001). Additionally, the
same result was found with eggs, milk and fruit juice; decreasing the frequency of such
foods significantly increases malnutrition risk (P 0.0046, 0.00001 and 0.00001
respectively). In contrast, a decrease frequency of starchy foods as bread significantly
decreases the risk of malnutrition (P 0.0093).

However, tests of trend were not statistically significant in beans and legumes,

vegetables and butter or oil (P 0.412, 0.649 and 0.726 respectively).
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Table 12: Comparison between cases and controls by selected environmental

variables.
Cases Control  Total P-
Variables
No % No % No % value
Type of house
e Concrete 42 467 132 733 174 64.4 0.001*
e Others 48 533 48 2677 96 35.6
Total 90 100 180 100 270 100
House ownership
e Owned by family 72 80.0 168 93.3 240 88.9 0.002*
e Owned by others 18 200 12 6.7 30 11.1
Total 90 100 180 100 270 100
Number of room
e <3room 70 77.8 102 56.7 172 63.7 0.001%
e >3 room 20 222 78 433 98 363
Total 90 100 180 100 270 100
Number of persons per room
e <3 person 19 21.1 144 80.0 163 60.4 0.001%
e >3 person 71 789 36 20.0 107 39.6
Total 90 100 180 100 270 100
Refrigerator ownership
e Yes 75 83.3 177 98.3 252 933 0.001*
e No 15 16.7 3 1.7 18 6.7
Total 90 100 180 100 270 100
Separate kitchen
e Yes 84 933 179 994 263 974 0.006%
e No 6 67 1 0.6 7 2.6
Total 90 100 180 100 270 100
Type of toilet
e Flush 26 289 95 528 121 44.8 0.001*
o Pit 64 71.1 85 472 149 552
Total 90 100 180 100 270 100
Kind of sewage
e Closed/central 38 422 84 46.7 122 452 0.518
e C(lose pits 52 578 96 533 148 54.8
Total 90 100 180 100 270 100
Source of water
e Municipilicity 82 91.1 169 93.9 251 93.0 0.452
o Well g 89 11 6.1 19 7.0
Total 90 100 180 100 270 100

* Statistical significant

As shown in table 12, more than two thirds of the study population (64.4%) lived in
concrete houses, cases represented 46.7% compared to 73.3% of controls, while 53.3%

of cases lived in non-concrete houses compared to 26.7% of controls. The result

65



revealed a negative relationship between concrete houses and malnutrition (OR = 0.318,
95% CI=0.187, 0.540, P value = 0.001). Meaning that, malnutrition was less prevalent
among children who live in concrete houses.

The same table shows that 88.9% of the total subjects houses were owned by the family,
of cases 80% of cases compared to 93.3% of controls, while 20% of cases their houses
were owned by others compared to 30% of controls. The result revealed a negative
relationship between house ownership and malnutrition (OR = 0.286, 95% CI = 0.131,
0.624, P value = 0.002). Meaning that, malnutrition was less prevalent among children
who live house ownership to the family.

Additionally, the same table shows that 63.7% of the families houses contain less than 3
rooms or actually 3 rooms; cases families represented 77.8% compared to 56.7% of
controls families, while 22.2% of cases families had more than 3 rooms compared to
43.3% of controls families (The mean was 2.81 + SD 1.17 and 3.43 + SD 0.89 for cases
and controls respectively). The result revealed a positive relationship between low
number of rooms in the house and malnutrition (OR = 2.676, 95% CI = 1.502, 4.770, P
value = 0.001).

Congruently, the same table shows that 60.4% of the total subjects had three or less
persons per room; cases represented 21.1% compared to 80% of controls, while 78.9%
of cases had more than 3 persons per room compared to 20% of controls (The mean was
5.38 £ SD 2.19 and 2.87 = SD 1.31 for cases and controls respectively). The result
revealed a negative relationship between number of persons per room and malnutrition
(OR =0.067, 95% CI = 0.036, 0.125, P value = 0.001). This means malnutrition was
more prevalent among children who had three or more persons living per room.

Also this table shows that 93.3% of the total subjects had a refrigerator, of cases 83.3%

compared to 98.3% of controls, while 16.7% of cases had no refrigerator compared to
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1.7% of controls. The result revealed a strong negative relationship between
refrigerator ownership and malnutrition (OR = 0.085, 95% CI = 0.024, 0.301, P value =
0.001).

The same table shows that 97.4% of the total subjects had a separate kitchen; cases
represented 93.3% compared to 99.4% of controls, while 6.7% of cases have no
separate kitchen compared to 0.6% of controls. The result revealed a negative
relationship between families having separate kitchen and malnutrition (OR = 0.078,
95% CI=10.009, 0.660, P value = 0.006).

Additionally, the same table shows that 44.8% of the total subjects houses had flush
toilet; cases represented 28.9% compared to 52.8% of controls, while 71.1% of cases
houses had pit toilet compared to 47.2% of controls. The result revealed a negative
relationship between both variables (OR = 0.363, 95% CI = 0.211, 0.625, P value =
0.001).

In contrast, the same table shows that 45.2% of the total subject’s houses had a
closed/central sewage; of cases houses 42.2% had closed central sewage compared to
46.7% of controls, while 57.8% of cases had closed pits compared to 53.3% of controls.
However, the result indicates that there were no statistical significant relationship
between the kind of sewage and malnutrition (P = 0.518). The same table shows that
93% of the total subjects have municipilicity source of water, cases represented 91.1%
compared to 93.9% of controls, while 8.9% of cases have a well as a source of water
compared to 6.1% of controls. Also, the result revealed no statistical significant

relationship between the source of water and malnutrition (P= 0.452).
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Table 13: Comparison between cases and controls by mothers disorders during
intended pregnancy.

. Cases Control Total
Variables No % No % No % P-value

Pregnancy disorders

o Yes 28 31.1 18 10.0 46 17.0 0.001*
e No 62 68.9 162 90.0 224 83.0
Total 90 100% 180 100% 270 100%
Hypertension
e Yes 3 10.7 4 222 15 152 0.407
e No 25 893 14 778 31 848
Total 28 100% 18 100% 46 100%
Anemia
e Yes 18 643 11 61.1 12 63.0 0.828
e No 10 357 7 389 34 370
Total 28 100% 18 100% 46 100%
Preclampsia
e Yes 4 143 1 5.6 5 109  0.144
e No 24 85.7 17 944 41 89.1
Total 28 100% 18 100% 46 100%
DM
e Yes 3 10.7 2 11.1 5 109  0.659
e No 25 893 16 889 41 89.1
Total 28 100% 18 100% 46 100%
Vomiting
e Yes 7 250 1 5.6 8 17.4  0.094
e No 21 75.0 17 944 38 82.6
Total 28 100% 18 100% 46 100%

* Statistical significant

Table 13 shows that 17% of the total subject mothers had suffered from certain disorder
during the intended pregnancy, case mothers represented 31.1% compared to10% of
controls, while 68.9% of cases mothers were healthy during intended pregnancy
compared to 90% of controls. The result revealed a positive relationship between
pregnancy disorders during pregnancy and malnutrition (OR = 4.065% CI = 2.100,
7.868, P value = 0.001). Meaning that, malnutrition was more prevalent among
children mothers suffer from pregnancy disorder.

However, about one quarter (15.2%) of subject mothers had pregnancy induced
hypertension; case mothers represented 10.7% compared to 22.2% of control mothers.

The result revealed no statistical significant relationship between pregnancy induced
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hypertension and malnutrition (P value = 0.407). Consistently, the same table shows
that 63.0% of subject mothers complained of Anemia, case mothers represented 64.3%
compared to 61.1% of control mothers. The result revealed no statistical significant
relationship between anemia during pregnancy and malnutrition (P value = 0.828).
Also, the same table shows that 10.9% of mothers who had pregnancy disorders
complained of Preclampsia, case mothers represented 14.3% compared to 5.6% of
control mothers. The result revealed no statistical significant relationship between
Preclampsia during pregnancy and malnutrition (P value = 0.125).

Additionally, the same table shows that 10.9% and 17.4% of the total subject mothers
who had pregnancy disorders complained of Diabetes Mellitus (DM) and vomiting
respectively; case mothers represented 10.7% and 11.1% compared to 25% and 5.6% of
control mothers. The result revealed no statistical significant relationship between DM
and vomiting during pregnancy and malnutrition (P value = 0.659 and 0.094

respectively).
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Table 14: Comparison between cases and controls by obstetric factors.

. Cases Control Total
Variables No % No % No % P-value
Mode of delivery
e Normal 71 789 165 91.7 236 874  0.003*
e (Caesarian 19 21.1 15 83 34 126
Total 90 100% 180 100% 270 100%
Number of living children
e <2 children 25 278 68 37.8 93 344 0.260
e 3-5children 41 456 69 383 110 40.7
e > 5 children 24 267 43 239 67 248
Total 90 100% 180 100% 270 100%
Child birth order
o <3 45 500 93 51.7 138 51.1  0.796
e >3 45 500 87 483 132 48.9
Total 90 100% 180 100% 270 100%
Number of pregnancies
e <3time 37 41.1 82 456 119 441  0.755
e 3-5time 22 244 43 238 88 241
e >5time 31 344 55 306 63 319
Total 90 100% 180 100% 270 100%
Age at first delivery
e <I8year 28 31.1 47 267 75 27.8  0.387
e >18year 62 689 133 739 195 722
Total 90 100% 180 100% 270 100%
Interval between
pregnancies
e <12 months 40 465 65 409 105 429 0.395
e >12 months 46 535 94 59.1 140 57.1
Total 86 100% 159 100% 245 100%

* Statistical significant

Table 14 shows that 87.4% of the total subjects were delivered normally, of those case
subjects 78.9% were delivered normally compared to 91.7% of controls, while 21.1% of
cases were born by caesarian section compared to 8.3% of controls. The result revealed
a negative relationship between normal delivery and malnutrition (OR = 0.340, 95% CI
= 0.163, 0.706, P value = 0.006). Meaning that malnutrition more prevalent among
children who born by caesarian section.

However, among maternal obstetric history; number of living children, child birth order,

number of pregnancy, age at first delivery and interpregnancy interval were not

70



significantly associated with malnutrition (P value 0.260, 0.796, 0.755, 0.387 and 0.395
respectively).

Table 15: Comparison between cases and controls by hospitalization, reasons for
admission and antiparasitic medicine.

. Cases Control Total
Variables No % No % No % P-value
Hospitalization
e Yes 38 42.2 28 15.6 66 244 0.001*
e No 52 57.8 152 844 204 75.6
Total 90 100% 180 100% 270 100%
First admission reason
e GIT 22 579 2 214 28 424 0.012*
e Respiratory 9 237 13 464 22 333
e Others 7 18.4 9 32.1 16 24.2
Total 38 100% 28 100% 66 100%
Received anti-parasitic
drugs within the last 6
months
e Yes 40 444 33 183 73 270 0.001*
e No 50 55.6 147 81.7 197 73.0
Total 90 100% 180 100% 270 100%

*  Statistical significant

Table 15 shows that 24.4% of the total subjects were admitted to the hospital; cases
represented 42.2% compared to 15.6% of controls, while 57.8% of cases were never
hospitalized compared to 84.4% of controls. The result revealed a positive relationship
between child hospitalization and malnutrition (OR = 3.654% CI = 2.060, 6.482, P
value = 0.001), meaning that malnutrition more prevalent among hospitalized children.
The same table shows that 42.4% of the total subjects were admitted due to
gastroenteritis, among cases 57.9% were hospitalized due to gastroenteritis compared to
21.4% of controls. Moreover, 33.3% of the total subjects were admitted due to
respiratory infection, cases represented 23.7% compared to 46.4% of controls, while
18.4 of cases were admitted due to other disorders compared to 32.1% of controls. The
result indicates significant statistical relationship between reasons of hospitalization and

malnutrition (P value = 0.012).
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Additionally, the same table shows that 27% of the total subjects had received anti-
parasitic drugs within the last 6 months; among cases, 44.4% received anti-parasitic
drugs compared to 18.3% of controls, while 55.6% of cases did not receive any anti-
parasitic drugs during the last 6 months compared to 81.7% of controls. The result
revealed a positive relationship between children who received anti-parasitic drugs
during the last 6 months and malnutrition (OR = 3.564, 95% CI = 2.032, 6.249, P value
=0.001), meaning that malnutrition more prevalent among children who received anti-
parasitic drugs during the last 6 months.

Table 16: Comparison between cases and controls by child health status during the
last 6-12 months.

Variables Cases Control Total P-
No % No % No % value
GIT infection
e Yes 47 52.2 19 10.6 66 24.4 0.001*
e No 43 47.8 161 89.4 204 75.6
Total 90 100 180 100 270 100
Ear infection
e Yes 20 222 8 44 28 10.4 0.006*
e No 70 77.8 172 95.6 242 89.6
Total 90 100 180 100 270 100
Respiratory infection
e Yes 37 41.1 37 206 74 27.4 0.001*
e No 53 589 143 794 196 72.6
Total 90 100 180 100 270 100

* Statistical significant

Table 16 shows that 24.4% of the total subjects suffered from GIT infection during the
last 6-12 months, cases represented 52.2% compared to 10.6% of controls, while 47.8%
of cases did not complain of GIT infection compared to 89.4 % of controls. The result
revealed a positive relationship between GIT infection and malnutrition (OR = 9.26
95% CI = 4.72, 18.32, P value = 0.001). This means, malnourished children suffered
from GIT infection.

Also, the same table shows that 10.4% of the total subjects suffered from ear infection

during the last 6-12 months, of cases 22.2% were affected compared to 4.4% of
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controls, while 77.8% of cases did not complain of ear infection compared to 95.6 % of
controls. The result revealed a positive relationship between ear infection and
malnutrition (OR = 6.14 95% CI = 2.42, 16.2, P value = 0.006). This means,
malnourished children suffered from ear infection.

Additionally, the same table shows that 27.4% of the total subjects suffered from
respiratory infection during the last 6-12 months, cases represented 41.1% compared to
20.6% of controls, while 58.9% of cases did not complain of respiratory infection
compared to 79.4 % of controls. The result revealed a positive relationship between
respiratory infection and malnutrition (OR = 3.26, 95% CI = 1.82, 5.87, P value =

0.001). This means, malnourished children suffered from respiratory infection.
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Chapter 5

Discussion

As part of a case control study of risk factors for malnutrition, this study considers
the risk factors as cited in the literature such as socio-economic status, breast
feeding and diet patterns, maternal factors, environmental factors and child health
disorders.

This is the first case control study conducted in the Gaza Strip to estimate those risk
factors which were studied elsewhere. Most of the previous nutritional studies that
have taken place in the area were prevalence studies. This study aims to assess the
risk factors associated with malnutrition among children. However, it can be
concluded that the results were matched with other similar studies in some findings
and contradicted others.

This chapter overviews the most important risk factors identified by the present
study.

5.1 Socio-demographic variables

The results of this study identify variation across levels of basic socioeconomic
variables. Although some results did not identify any association with socio-
demographic factors as parent’s age and residential status. Some results show
positive association with malnutrition, such as parent’s education, current and past
household monthly income, money spent on food purchasing and receiving
humanitarian aids. However, some variables were negatively associated with
malnutrition as parent’s employment and consanguinity.

This study showed that low parents’ education has a positive effect on malnutrition.
This observation is not surprising; hence parent’s education might affect the

knowledge and attitudes of parents, therefore affects their access to information and
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health services and thereby feeding practices. The result was in accordance with
other studies, (Abudayya, 2003; Skeik, 2003; John Hopkins and Al-Quds
universities, 2002; Fernandez et al, 2002; Al-Sayed et al, 2001; De Souza et al,
1999; Kikafunda et al, 1998 and Frongillo et al, 1997) have found that the education
level of the parents relates directly to the nutritional status of the child.

The results of this study revealed a negative relationship between parent’s
employment status and malnutrition. This means, malnutrition was less prevalent
among employed parents because it could be related to increasing family income.
This result is congruent with other studies, (Skeik, 2003 and Al-Sayed et al, 2001)
and incongruent with another study Kikafunda et al, (1998) who claimed that the
occupation of mothers had no effect on the prevalence of stunting or underweight.
Although the experience of parents is expected to increase with age, so the
prevalence of malnutrition is expected to decrease, this study revealed no significant
relationship between parent’s age and malnutrition. The explanation of the result is
that the older the parents are the more children they have, and therefore the larger
the family size which neutralized the effects of the experience of parents.

The study identifies a protective relationship between consanguineous marriage and
malnutrition. Malnutrition was more prevalent among non consanguinity; it’s not
clear whether malnutrition is associated with consanguineous marriage directly or
due to other factors. However, the result could be related to high frequency of
consanguinity among the study population rather than the effects of consanguinity
on malnutrition.

The results revealed no significant statistical relationship between malnutrition and
residential status. However, it shows the percentage of refugees is more than

citizens which is explained by the poor living conditions and less income of
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refugees. Abudayya, (2003) claimed that the prevalence of stunting among
adolescents in the local citizen group was higher than in the refugee group in the
Gaza Strip.

The data presented here suggests a positive relationship between household monthly
income and malnutrition. This means the proportion of malnutrition was more
prominent among those groups of household having monthly income less than 1500
NIS. The results of this study also indicated a significant relationship between the
status of income within the past 6 months and malnutrition; the majority of the
families household monthly income was as usual. This might explain families who
receive higher incomes have fewer constraints in feeding their children. Several
studies reported a positive relationship between household monthly income and
malnutrition (Skeik, 2003; John Hopkins and Al-Quds Universities, 2002; Al-Sayed
et al, 2001; Shubair et al, 2000 and Frongillo et al, 1997).

The study indicates an inverse relationship between types of family and
malnutrition. Malnutrition was less prevalent among nuclear families; because of
less family members. In a nuclear family the size is smaller and this gives better
chances of care and better feeding for their children than extended families, in
which all resources are strained by the large family numbers. This result was
consistent with other studies (Abudayya, 2003; Main et al, 2002; Al-Sayed et al,
2001 and Shubair et al, 2000).

The results of this study revealed significant relationship between the responsibility
of purchasing food and malnutrition, among cases mothers were responsible for
purchasing the household food more than fathers, while, among controls fathers
were responsible for purchasing the household food more than mothers. This might

be explained by fathers have freedom and ability more than mothers to choose
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proper food. May be usually the unemployed fathers are irregular un-technical
workers whom work all the day, so the wife is responsible for purchasing. While
the employed fathers have regular working hours per day and have time to
purchasing.

In view of the findings, the relationship between “responsibility of food preparation
and responsibility of feeding the children” and malnutrition were not significant.
However, the result could be related to high frequency of responsibility of mothers
for food preparation and feeding their children among the study population rather
than the effects of these factors on malnutrition.

The evidence provided by this study strongly suggests that money spent on food per
month was significantly associated with malnutrition; meaning that, malnutrition
was less among groups who spent more money on food purchasing. This could be
related to the more money spent on food purchase providing more chances to buy
larger quantities and better quality foods.

The results of this study indicate a significant positive relationship between families
who received humanitarian assistance and malnutrition. The result could be related
to the fact that families who received humanitarian assistance were poor families.
Among those subject families who received assistance, both (type of assistance and
mode of assistance) were not significantly associated with malnutrition. However,
the result could be related to low frequency of families who received cash money
and families who regularly received humanitarian assistance among the study
population 3, 15 families respectively of the total subjects studied. Contrary,
Abudayya, (2003) who found that the prevalence of stunting among adolescents in
families who received additional financial support was more than in families who

did not receive any financial support; the prevalence of stunted adolescents in
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families who received food support was higher than in families who did not receive
any food support.

5.2 Breast feeding and diet patterns

The results of this study identify variation across levels of basic breast feeding and
diet patterns. Although some results did not show any association with breast
feeding and diet patterns as currently breast-fed, ever breast-fed, duration of breast
feeding, bottle feeding during the 1% six months, weaning manner, common
complementary food (milk starch pudding, cereal gruel and family food) and iron
medical supplements. Some results show positive association with malnutrition,
such as common complementary food (rice pudding and stewed fruits), medical
supplements, drinking tea and number of meals per day. However, some variables
were negatively associated with malnutrition as breast feeding during 1% three days,
vitamin A&D supplement, frequency of tea consumption and appetite.

Breast feeding and weaning patterns

The results of this study claimed no significant differences between the children
who were still breast fed at the time of data collection and those who were not.
However, the result could be related to the different ages of subjects. This is
consistent with the findings of (Kikafunda et al, 1998).

The statistical test does not reach significant values between children who were
breast fed and children who never breast feed. The result could be related to low
frequency of children who never breast-fed among the study population, there were
8 subjects only, 4 of them, were cases.

The result demonstrated a protective relationship between breast feeing during the
1* three days and malnutrition. This shows the protective effects of early breast

feeding on malnutrition.
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The results of this study indicate no significant relationship between duration of
breastfeeding and malnutrition, contrary, with some studies Hautvast et al, (2000);
Asfaw and Goitom, (2000) and Kikafunda et al, (1998) who claimed that
breastfeeding during first 6 months was protective against malnutrition. This study
revealed also that there was no significant difference between subjects who were
given bottle feeding besides breast feeding during the first 6 months of age and
children who were not. It could be related to cultural, social and economical factors.
Also this study revealed no significant relationship between weaning manner and
malnutrition; it could be the result of both cases and controls were approximately
equally distributed.

Diet patterns

The result indicates a significant relationship between age of complementary
feeding and malnutrition. It is clear that malnutrition was more prevalent among
children who received complementary food at age under 4 months; and less
prevalent among children who received complementary food at age after 5 months.
This might be explained by the inappropriate timing for introducing complementary
foods before the age of 4 months which could be an important cause of diarrhea,
intolerance poor appetite, gastric upset and food allergy, and then malnutrition.
Contrary, to that Umeta et al, (1996) observed that there was no relationship
between the ages of introduction of complementary foods and malnutrition.

The results of this study signified a positive relationship between children who
received (rice pudding and stewed fruits) as a complementary food and malnutrition.
This means that malnutrition is more prevalent among children who were
complemented mainly with rice pudding or stewed fruits. However, the results

show no significant relationship between (milk starch pudding, cereal gruel and
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family food) and malnutrition. That is, children who are fed with diet that do not
meet the recommended dietary allowances for energy and nutrient will definitely
suffer from protein energy malnutrition (PEM). However, Umeta et al, (1996)
found that there was strong positive association between insufficient or
inappropriate complementary food, frequency, quantity and type of complementary
feeding and malnutrition.

Although the results of this study revealed no statistical differences between cases
and controls regarding the age of introduction of other some types of
complementary foods and malnutrition; these complementary foods were (milk
pudding, rice pudding, stewed juice, yogurt, chopped meat, poached eggs, fish,
mashed vegetables and family food). The study revealed that there was a real
difference between both cases and controls regarding the age of introducing cereal
gruel and fruit juice as complementary food. There was protective relationship
between the age of introduction of cereal gruel “5 months” and malnutrition and a
positive relationship between the age of introduction of fruit juice “6 months” and
malnutrition. It might be explained that fruit juice as a complementary food can not
replace other foods containing proteins and attribute for poor appetite and
consequently, malnutrition.

Striking differences for some food items did emerge for trends in food consumption
patterns for the case and control children. As frequency of meat, poultry and fish
decreased; there were a statistically significant increasing trend in malnutrition risk.
Additionally, decreasing the frequency of such foods as: eggs, milk and fruit juice
significantly increase malnutrition risk. In contrast, a decrease frequency of starchy

foods as bread significantly decrease the risk of malnutrition. However, tests of
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trend were not statistically significant in beans and legumes, vegetables and butter
or oil.

The result revealed a positive relationship between consumption of tea and
malnutrition. This means malnutrition was more prevalent among children who
drank tea. However, the study indicates significant relationship between frequency
of tea consumption and malnutrition. Malnutrition was more prevalent among more
frequency of tea consumption. This might be explained as tea after meals decreases
the absorption of iron and possibly protein. Moreover, the use of sugar in the tea as
a sweetener will block the child’s appetite towards other nutrient foods if any. In
contrast, there were no significant differences between both groups regarding the
age of introduction of tea. It could be explained that families start with little and
light tea for children. This result was congruent with the study of Skeik, (2003).

The evidence provided by this study strongly suggests that a negative relationship
between children who had good appetite and malnutrition. This means that good
appetite was a protective factor against malnutrition in this study. Concerning the
number of meals per day, the result revealed a relationship between number of
meals per day and malnutrition. It showed that malnutrition was more prevalent
among children who ate less than 3 times per day or actually 3 times daily. Good
appetite gives the child a chance to eat enough of different types of food.

Congruent with other studies Al-Sayed et al, (2001) and Umeta et al, (1996) that
claimed poor appetite contributed to stunting of infant. However, Fernandez et al,
(2002) found that there was a negative relationship between number of meals and
malnutrition, stunting and wasting with 2 meals was more than stunting and wasting

with 4 meals.
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The result revealed a positive relationship between children who received medical
supplements and malnutrition.  Surprisingly, malnutrition was more prevalent
among children who received medical supplements and the result revealed a positive
relationship between children who received tonics and malnutrition. Therefore,
malnutrition was more prevalent among children who received tonics. An
explanation to that is the prescription of multivitamins by the doctors to
malnourished children. Also it can be practiced as a trend by family who give
multivitamins to their undernourished children without medical prescription.

In contrast, the result revealed a protective relationship between children who
received vitamin A&D and malnutrition. That is; the proportion of malnutrition was
less among children who received vitamin A&D. this could be explained by family
compliance to give the oral vitamin A&D supplements provided by MCH centers
during vaccination visits for all children. Thus, reflecting positive and protective
knowledge, attitude and practice (KAP) of the family towards the child health and
nutrition which might explain a better nutritional status concomitant with Vit. A&D
supplements. However, the study revealed no statistical significance between iron
supplement and malnutrition. This might be explained as mothers gave medical
supplements to children who looked weak and ill.

5.3 Maternal variables

The results of this study identify variation across levels of basic maternal variables.
Some of the results did not show any association with maternal obstetric history as
number of living children, child birth order, number of pregnancies, age at first
delivery and inter-pregnancy intervals. Other results show positive association with
malnutrition, such as pregnancy disorder. Also, some variables were negatively

associated with malnutrition as the mode of delivery.
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The results of this study signified a strong positive relationship between pregnancy
disorder during pregnancy and malnutrition. This means that malnutrition was more
prevalent among children of mothers who had suffered from certain disorder during
the pregnancy. This is not surprising; these diseases may interfere in fetal growth.
This result was congruent with other results Fernandez et al, (2002).

However, the results of this study revealed no statistical significant relationship
between (pregnancy induced hypertension, anemia during pregnancy, preclampsia,
DM and vomiting) and malnutrition. However, the result could be related to low
frequency of these disorders among the study population rather than the effects of
those disorders on malnutrition. These results were inconsistent with another study
which found that there was no difference in the prevalence of stunting among
adolescents whose mothers had previous medical history; such as, previous history
of under-five child death or previous history of abortion and those mothers who did
not have such history (Abudayya, 2003).

The study indicates a negative relationship between mode of delivery and
malnutrition. This means that malnutrition was more prevalent among children who
were born by caesarian section. It might be explained that the baby who was
delivered by caesarian section could be low birth weight, unable to suck well or
delay starting of breast feeding.

Maternal obstetric history; number of living children, child birth order, number of
pregnancy, age of mother at first delivery and interpregnancy intervals were not
significantly associated with malnutrition. Another study found that parity had no
effect on the prevalence of stunting or underweight among children under 5 years of

age (Kikafunda et al, 1998).
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Other studies citified that there was a positive significant relationship between
number of children and the prevalence of stunting or underweight among children
under 5 years of age. And there was a negative significant relationship between
child order and the prevalence of stunting or underweight among children under 5
years of age, (Al-Sayed et al, 2001 and Umeta et al, 1996).

5.4 Environmental variables

The results of this study identify variation across levels of basic environmental
variables. Although some results did not show any association with environmental
variables as the kind of sewage and sources of water.

Other results show positive association with malnutrition, such as the number of
rooms in the house. However, some variables were negatively associated with
malnutrition as the type of family, type of house, house ownership, number of
persons living per room, refrigerator ownership, separate kitchen and type of toilet.
The results of this study revealed an inverse relationship between concrete house
and malnutrition. That means malnutrition was less prevalent among children who
live in concrete houses. It might be explained by the possibility of rich ones live in
concrete houses while poor one do not and a concrete house keep the family
members out of the changes in environmental conditions as being cold or hot with
less chances of getting diseases. This result is congruent with (Fernandez et al,
2002).

The study indicates an inverse relationship between house ownership and
malnutrition. This means malnutrition was less prevalent among children who lived
in a house owned by the family. Ownership of the house by the family leads to

stability and saves more money which increases the purchasing power, and this
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affects the nutritional status. Also ownership of the house pointed to a rich family
than a poor one.

The result revealed a positive relationship between number of rooms in the house
and malnutrition, and a negative relationship between number of persons living per
room and malnutrition. This means malnutrition was less prevalent when there are
more than 3 rooms in the house, and more prevalent among children who had three
or more persons per room. This shows that increasing the number of rooms in the
house leads to decreased crowding, which decrease the possibility of cross and
recurrent infection. The results were consistent with another study (Al-Sayed et al,
2001).

The study indicates a strong negative relationship between (refrigerator ownership
and separated kitchens) and malnutrition. That is, malnutrition was less prevalent
among children who had a refrigerator and a separate kitchen. The refrigerator
could keep the food available for long time and less chance of getting contaminated.
Also separation of kitchens could prevent contamination of food. This study is
congruent with (Fernandez et al, 2002).

The result revealed a relationship between type of toilet and malnutrition. This
means malnutrition was less prevalent among children who had flush toilet. People
using flush toilet are more protected from parasite infestation than those using pit
toilet.

The results of this study found that there was no statistical significant relationship
between kind of sewage disposal system and malnutrition. Malnutrition was more
prevalent in families with closed pits though it is statistically not significant. Al-

Sayed et al, (2001) reported that a good sewage disposal system was significantly
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associated with low prevalence of stunting. It means that there was protective
relationship between good sewage disposal system status and stunting.

The result citified that there was no statistical significant relationship between
sources of water and malnutrition. However, the result could be related to high
frequency of municipilicity source of water among the study population rather than
the effects of source of water on malnutrition.

This result was contrary with other studies Al-Sayed et al, (2001) reported that there
was protective relationship between good sources of drinking water status and
stunting. Kikafunda et al, (1998) claimed that children whose families used water
from unprotected sources were more underweight and Fernandez et al, (2002)
observed that wasting decreased with accessibility to safe water supply.

5.5 Child health status

The results of this study identify variation across levels of basic child health status.
These results show positive association with malnutrition, such as birth weight,
child hospitalization and preterm babies.

The results of this study signified a positive relationship between “preterm and low
birth baby” and malnutrition. That is, malnutrition was more prevalent among
preterm and low birth weight babies. This is because preterm babies could have
been subjected to delayed breastfeeding especially during first 3 days and small
babies at first life can’t feed well and could be more vulnerable for diseases,
Congruent with Fernandez et al, (2002). Contrary, Skeik, (2003) observed that there
was no significant difference between malnutrition and preterm and low birth
babies.

The study claimed a positive relationship between child hospitalization and

malnutrition. That is; malnutrition was more prevalent among children who needed
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hospitalization. Sick children lose appetite and get less nutritional care from
mothers during hospitalization. In contrast, Skeik, (2003) observed that there were
no differences between children who were admitted to hospital and others who were
not admitted.

The study revealed a positive relationship between children who received anti-
parasitic drugs during the last 6 months and malnutrition. That is; malnutrition was
more prevalent among children who suffer from parasitic infection. Intestinal
parasite may have adverse effects on nutritional status, and consequences of
parasitic infection could lead to diarrhea and anorexia. This result was congruent
with other studies (Shubair et al, 2000 and Monica et al, 1997).

The result indicates a positive relationship between (GIT infection, ear infection and
respiratory infection) and malnutrition. This means that malnutrition was more
prevalent among children who suffer from GIT infection or ear infection or
respiratory infection. Those types of infection could affect the child’s appetite;
absorption of food and body utilization of diet.

This result is congruent with other studies (Fernandez et al, 2002; Asfaw and
Goitom, et al, 2000; Kikafunda et al, 1998 and Umeta et al, 1996). And incongruent
with Skeik, (2003) who found no significant difference between malnutrition and

history of disease.

88



Chapter 6

Conclusions and Recommendations

&9



Chapter 6

Conclusions and Recommendations

Conclusions

Malnutrition, one of the most important global health problems, affects large
numbers of children in developing countries. Malnutrition is one of the pediatric
problems. It is a major health problem, especially in developing countries: where
malnutrition in all its forms increases the risk of disease and early death.

WHO defined malnutrition as the cellular imbalance between supply of nutrients
and energy and the body's demand for them to ensure growth, maintenance and
specific functions. Malnutrition prescribes a state of poor intake or utilization of the
daily nutritional requirements including: calories, macro and micro-nutrients, which
are required for maintaining all life activities: physical as well as mental growth
patterns. As a result of malnutrition, growth declines below the median figures, and
the daily energy expenditure is minimized in order to allow for keeping the integrity
of extremely vital organs aiming at supporting life chances until nutritional
supplements are available or better utilized by the body.

Determination of risk factors associated with malnutrition of the Palestinian children
will enable the policy makers and other health providers to set up appropriate
intervention plans that could prevent and promote nutritional status of the children.
It is not only preventing some leading causes of illness and death but also
decreasing direct health care cost and improving people’s quality of life.

The aim of this study is to investigate environment and socio-demographic risk
factors and other risk factors associated with malnutrition among children under five

years of age in the Gaza Strip.
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The study was carried out at AEI health centers which are special referral centers
providing health services for children suffering from different nutritional problems.
A clinic based case control study was conducted at AEI clinics, in the Gaza Strip,
Palestine. The study population constituted 90 cases suffering from different
nutritional problems who are confirmed by anthropometric measurements as a case
of malnutrition and 180 healthy children matched with cases for sex, age and
locality.

Pilot study was done to ensure: the researcher’s ability to perform his task
satisfactorily in order to avoid errors; to check the validity and reliability of
questionnaire; to evaluate the outcome and to correct the areas of ambiguity and
misunderstanding. Pilot study excluded from the study.

Ethical consideration measures were taken: approval from Helsinki Committee in
the Gaza Strip; approval letters to conduct the study on the children in AEI centers;
consent forms were signed by mothers and confidentiality was maintained at all
times during study.

Data was collected through a self-constructed structured questionnaire administered
to subjects’ parents at their houses. Response rate was as high as 100%.
Anthropometric measures needed were: height for age for stunting, weight for
height for wasting and weight for age for underweight < -2 SD according to
NCHS/WHO Standards. The findings were computed through SPSS using Chi-
square, odds ratio, CI, P-value and t test trends.

The results of this study identify variation across levels of basic socioeconomic
variables. Although some of the results did not show any association with socio-
demographic factors such as parent’s age, residential status, responsibility for

feeding children and responsibility for food preparation. Some of these results show
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positive association with malnutrition, such as low parent’s education, low current
and low past household monthly income, low money spent on food purchasing and
families who were receiving humanitarian aids. Other variables showed negative
association with malnutrition as working parents and consanguinity.

For breast feeding, some results did not show any relationship between malnutrition
and breast feeding and diet patterns: currently breast-fed, ever breast-fed, duration
of breast feeding, bottle feeding during the 1% six months, weaning manner,
common complementary foods (milk starch pudding, cereal gruel and family food)
and iron medical supplements. Some of these results show positive association with
malnutrition, such as common complementary foods (rice pudding and stewed
fruits), medical supplements, drinking tea and low number of meals per day.

But other results show negative association with malnutrition as breast feed during
1% three days, vitamin A&D supplement, low frequency of tea consumption and
good appetite.

Also the results of this study identify great variability across levels of basic maternal
variables. Although some results did not show any relationship of malnutrition with
maternal obstetric history as: number of living children, child birth order, number of
pregnancy, age at first delivery and inter-pregnancy interval. Some of these results
show positive association with malnutrition, such as preterm babies and pregnancy
disorder. But other results show negative association with malnutrition as normal
delivery.

For environmental factors, some results did not show any relationship between
malnutrition and environmental variables as: kind of sewage disposal, source of
water, type of humanitarian aids and mode of humanitarian aids. Some of the

results show positive association with malnutrition, such as living in less number of
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rooms in the house. But other results show negative association with malnutrition

as: living in nuclear family, less number of persons living per room, living in

concrete house, owing the house, having a refrigerator, having a separate kitchen
and having a flush toilet.

At last the results of this study show a statistical significant association between

child health status and malnutrition. Some of these results show positive association

with malnutrition, such as low birth weight, child hospitalization, children who
received anti-parasitic drugs during the last 6 months and children who suffer from

GIT infection, ear infection and respiratory infection during the last year.

The study contributes in highlighting malnutrition risk factors providing hints for

implementing strategies that could contribute in the prevention of malnutrition.

These preventive measures include; improving socioeconomic conditions,

promoting breast feeding and dietary, increasing maternal health education and

improving housing condition.

Recommendations

1. Multi-sectoral and multidisciplinary actions need to be taken to improve
socioeconomic status such as housing and living conditions.

2. Multi-disciplinary efforts are needed to increase the availability of adequate
amount of healthy food “food security” particularly for those living in bad
socioeconomic conditions.

3. Increasing public awareness about malnutrition and its negative consequences
focusing on cultural aspects such as cooking habits, eating habits and feeding
practices.

4. Promoting healthy feeding practices such as exclusive breast feeding, decreasing

tea intake and proper supplementation.
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5. Tackling children morbidity as it increases the risk for developing malnutrition
and visa versa.

6. Strengthening of MCH services particularly antenatal care focusing on the
nutrition component of the antenatal care program.

7. Taking general measures that affect nutrition status such as birth spacing, public
awareness and best nutrition practices.

Further research

1. Qualitative and quantitative studies of feeding practices are needed. Mothers’
perception of breast feeding, complementary feeding and weaning should be
studied.

2. More research studies are needed for deeper understanding of the determinants

of the nutritional status.

94



Chapter 7

References and appendixes

95



References

Abudayya, A. (2003), “Nutritional status and lifestyle among school
adolescence in Gaza Strip.” Unpublished thesis submitted to the Oslo
University for the degree of master of Public Health, Oslo, University of
Oslo.

ACC/SCN. (2000), “Forth report on the world nutrition situation: nutrition
throughout the life cycle.” Geneva: ACC/SCN in collaboration with the
international Food Policy Research Institute.

Al-Sayed, N., Mohamed, G., Nofal, L., Mahfouz, A., and Abu Zeid, H. (2001),
“Malnutrition among pre-school children in Alexandria, Egypt.” Health
Population Nutrition Journal, Dec; 19(4): 275-280.

Al-Sayed, N., Nofel, L., Abu Zeid, H., Gad, A., Shabayek, M., and Saleh, S. (2000),
“Prevalence and potential determinants of protein energy

malnutrition in Upper Egypt.” Food Nutrition Bulletin, 21:333-
337.

Antonsson-Ogle, B., Olie, G., Leif, H., Gunnar, H., and Thorkild, T. (2000),
“Nutrition, agriculture and health when resources are scarce”
Department of Medical Sciences, Nutrition, Uppsala University.

Ard El Insan-Gaza and Accion contra el Hambre-Madrid (2003),
“Nutritional Assessment—Anthropometric Survey.” Gaza Strip.

Ard El Insan, (2002), The Palestinian Benevolent Association, Annual Report.

Asfaw, S., and Goitom, L. (2000), “Malnutrition and enteric parasitoses among
under-five children in Aynalem Village.”, Tigray, The Ethiopian Journal
of Health Development, 14 (1): 67-75.

Brown, K., Dewey, K., Allen, L. (1998), “Complementary feeding of young
children in developing countries: A review of current scientific
knowledge.” Geneva: WHO.

Charles, H., and Julie, E. (1999), “Epidemiology in medicine” Seventh edition, New
York, Little, Brown and company.

Chaudry R. (1994), “Determents of dietary intake and dietary adequacy for
preschool children in Bangladesh.” Food Nutrition Bulletin, 6: 24-33.

De Onis, M., and Blossner M. (1997), “WHO global database on child growth and
malnutrition.” Geneva: Programme of Nutrition, WHO/Nutrition, 4: 710.

De Onis, M., Monterio C., Akre J., Clugston G. (1993), “The worldwide
magnitude of protein-energy malnutrition: an overview from the WHO
global database on child growth.” Bulletin of the World Health
Organization, 71(6): 703-712.

96



De Souza, A., Peterson, K., Cufino, E., Gardner J., Craverio M., and Ascherio A.,
(1999), “Relationship between health services, socioeconomic variables
and inadequate weight gain among Brazilian children.” Bulletin of the

world Health organization, the International Journal of public Health,
78(4): 411-568.

FAO/WHO, (1992), “International conference on nutrition, world declaration and
plan of action for nutrition.” Rome, WHO/FAO document [ICN/92/2].

Food and Agricultural Organization (FAO) (1989) “World hunger.” Rome: FAO
Press.

Fernandez, D., John, H., Himes, I., and de Onis, M. (2002), ‘Prevalence of
nutritional wasting in populations: building explanatory models.”
Journal of Nutrition 120: 1300-1310.

Frongillo, A., DE Onis, M., and Hanson M. (1997), “Socio-economic and
demographic factors are associated with worldwide patterns of stunting
and wasting of children.” Journal of Nutrition 127(12): 2302-23009.

Golden, M. (1996), “Severe malnutrition”, Oxford textbook of medicine, 3rd
edition, 1.

Harris, S., Patricia,B., Crawford, Y., Lobsang, P., Palden, G. and Mark, H., (2001),
“Nutritional and health status of Tibetan Children living at high
altitudes.” The New England Journal of Medicine, 344(5): 341-347.

Hautvast, A., Pandor, J., Burema, M., Tolano, N., Chishimba, H., and Van
Staveren, A. (2000) “International status of breastfed infants in rural
Zambia: comparison of the national center for health statistics growth
reference versus the WHO 12-months breastfed pooled data set.”

Bulletin of the World Health Organization, 78(4): 411-568.

John Hopkins University and Al-Quds University (2002), “The joint project to
assess the nutritional status of Palestinians in west bank and Gaza
strip.”’(Report).

Kikafunda, K., Ann, F., David, C., and James, K. (1998), “Risk factors for early
childhood malnutrition in Uganda.” Pediatrics. 120(4).

Kumar, B., (1995), “Assessment of nutritional status of children under 5 in the Gaza
Strip.” Terre Des Hommes.

Martorell, R., Habicht J., (1996), “Growth in early childhood in developing
countries: A comprehensive Treatise.”” New York, Plenum Press, 241-
262.

Mian, A., Mohammed A., Paola, A., and Peter, U. (2002), “The nutritional status of

school-aged children in an urban squatter settlement in Pakistan.”
Pakistan Journal of Nutrition 1(3): 121-123.

97



Molarius, A., kuulasmaa, K., and Sans, S., (1998), “For the WHO MONICA
Project: Quality assessment of weight and height measurement in the
WHO.”

Monica, M., Osorio, 1., Lira, M., Batista F., and Ann, A. (1997), ‘Prevalence of
anemia in children 6-59 months old in the state of Pernambuco” Barzil.
Panam Salud Public Pan Am, Journal Public Health 10(2).

Palestinian National Authority, MOH. (2003), “The status of health in Palestine”
Annual report, Palestine.

Parizkova, J., and Hills, A. (2001), “Childhood obesity: prevention and treatment.”
Journal of the American College of Nutrition, 21(2): 128.

Prista A., Jose A., Ribeiro M., Albertino D., and Gaston, B. (2003),
“Anthropometric indicators of nutritional status: implications for fitness,
activity, and health in school-age children and adolescents from Maputo,
Mozambique.” American Journal of Clinical Nutrition, 77(4): 952-959.

Safi, J.M., (1998), “The state of environment in the Gaza Strip.” Country report.

Shubair, M., Yassin, M., Al-Hindi, A., Al-Awahadi, A., Jadallah, S., and Abu
Shaaban, N. (2000), “Intestinal parasites in relation to hemoglobin level
and nutritional status of school children in Gaza.” Journal of the
Egyptian Society of Parasitology, 30(2): 365-375.

Skeik, A. (2003), “Prevalence of wasting and stunting among governmental primary
school in Gaza Governorates, Palestine.” unpublished thesis submitted to
Al-Quds University for the degree of Master of public Health. Palestine,
Al-Quds University.

Umeta, M., Clive, E., West, V., Jemal, H., and Joseph, J. (1996), “Factors associated
with stunting in infants aged 5—11 months in the Dodota-Sire District,

Rural Ethiopia” The American Society for Nutritional Sciences Journal,
133: 1064-1069.

United Nations Children's Fund (1990), “Strategy for improved nutrition of children
and women in developing countries.” New York: Oxford University
Press.

United Nations Children's Fund (1993), “The State of the World's Children”,
Oxford: Oxford University Press.

United Nations Children's Fund (1998), “The State of the World’s Children.” New
York: Oxford University Press.

Victoria, G., Vaughan, J., Kirkwood, R., Martines, J., Barcelos B. (1986), “Risk
factors for malnutrition in Brazilian children: the role of social and
environmental variables.” Bulletin World Health Organization, 64:299-
309.

98


http://www.nutrition.org/misc/terms.shtml

Walker, S., Grantham, S., Himes J, and Powell C. (1996),
“Relationships between wasting and linear growth in stunting children.”
Acta Paediatrica Scandinava, 85: 666-669.

World Bank, (2001), “Proceedings of the regional workshop on improving
household food security and nutrition in the Near East”, Cairo, Egypt.

World Health Organization (2000a), “Turning the tide of malnutrition: responding
to the challenge of the 21st century.” Geneva.

World Health Organization (2000b), “Management of the child with a serious
infection or severe malnutrition; Guide lines for care at the first-referral
level in developing countries”.

World Health Organization, (1995a), “Bridging, The Gaps.” Geneva.

World Health Organization (1995b), “Physical status: the use and interpretation of
anthropometry: Report of a WHO Expect Committee.” WHO Technical
Report Series No. 854, Geneva.

World Health Organization (1974), Health statistics report. Geneva: 677,679.

Zere, E., and Mclntyre D. (2003), “Inequities in under-five child malnutrition in
South Africa” International Journal for Equity Health.2 (1): 7.

99



Appendices

100



Appendix 1: Map of Palestine

Source: Htt://www.Alburaq.net/cities/cities. CFM, 3/1/2004.
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Appendix 2: Map of the Gaza Strip and West Bank

Cnald

iﬂ".&

iy
g 2 A

www Alblurag net

Source: Htt://www.Alburaq.net/cities/cities. CFM, 3/1/200¢.

102



Appendix 3: Questionnaire

Risk Factors Associated with Malnutrition among Children in the Gaza Strip.
Case Control Study

Serial NO..ovvveeeeeeeian. [ ] Case [ ] Control Date: /  /2003.

1.1 Residential status: [_] Refugee. [ ] Citizen.

1.2 Governorate: [ ] North [ ] Gaza City [ ] Middle
[] Khanyounis [ ] Rafah

I1.3Age...ccovvinnnn. Months.

1.4 Sex: [ ] Male. [ ] Female.

1.5 Gestational age at birth: [] Full term. [ ] Pre-term.

1.6 Birth weight.................... gm.

1.7 Area of living. [ ] City. [ ] Camp. [ ] Village.

Socioeconomic And Socio-demographic Status:
A. Mother

2.2 Age at marriage................ Years.
2.3 Consanguinity.
[] First cousin marriage. [] Second cousin marriage
[ ]Others.................
2.4 Years of education............... Years.
2.5 Mother employment status || Employed. [] Unemployed.
B. Father

2.8 Occupation of father.
[ ] Professional. [ ] Skilled. [ ] Unskilled.
[ ] Merchant. [] Unemployed. [] Others.
2.9 Household monthly income:
[ NIS. [ ] Do not know. [ ] Refuse to answer.

2.10 Is this the usual income of the household?

[ ] Yes (Skip to Q 3.1) [ ]No
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2.11 If no Is this more or less the income that you had over the past 6 months?
[ ] More. [ ] Less. [ ] Equal
Breast feeding, and dietary factors:
3.1 Is the child being breast-feed at present? [_] Yes(Skip to Q 3.4) [ ]No
3.2 If no did you ever breast-feed this child? [ ] Yes (skip to Q3.4)  [_]No
3.3 If no what did you feed your baby?

[ ] Infant formula. [ ] Cows milk
[_] Other, specify......... (Skip to Q 3.9)
3.4 Did you breast-feed the child immediately after birth “during the first 3
days”?
[ ] Yes (skip to 3.6) [ ]No
3.5 What did you give? [ ] Formula. [ ] Water. [_] Glucose.

[] Fruit juice. [ ] Herbal drink. [] Other, specify......
3.6 During the first six months after delivery did you give any thing beside breast

milk?

[]Yes [ ] No (Skip to Q 3.8)

3.7 If yes what did you give? [ ] Bottle formula. [] Semisolid food
[ ] water. [ ] Medical Prescription.  [_] Herbal drink.
[] Other, specify...........

3.8 Duration of breast feeding............. months.

3.9 At what age did you start to add complementary foods?............. months.

3.11 What were the most common complementary foods:

[ ] Milk pudding with starch. [] Rice pudding.
[] Stewed fruits. [_] Family food.
[] Cereal gruel. [] Others, specify......
3.12 How did you start weaning?
[] Gradually. [ ] Abruptly. [ ] Others, specify......
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3.13 Does the baby have any medical supplements?

[ ]Yes [ ] No (Skip to Q3.15)
3.14 If yes specify.
[ ] Iron. [ ] Vit. A&D. [ ] Multi-vitamins.

[ ] others, specify......
3.15 Was the baby under special food?

[ ]Yes [ ] No (Skip to Q 3.17)

3.17 Did you avoid giving the baby certain food staft?
[ ]Yes [ ] No (skip to Q3.20)

3.19 Why you were avoiding that food?
[ ] Allergy [_] Not beneficial [] Harmful
[] Digestive problems [] Others, specify..........

3.20 At what age did you start each of the following food staff?

Food Staff Age in months

Milk pudding with starch

Cereal gruel

Rice pudding

Fruit juice

Stewed juice

Yogurt

Copped meat

Poached eggs

Fish

Mashed vegetables

Bread / biscuits

Family Food

105




3.21 Does the child drink sweetened tea?
[ ]Yes [ ] No (Skip to Q 3.24)
3.22 If yes at what age did you start to give the child tea at regular

3.23 On average how many cups/day does he drink?
[] Once a day [_] More than once/day
[ ] Most days [ ] At least once a week
[ ] More than once a week
3.24 How would you describe the variety of foods that the child generally eats?
[ ] Eat most things. [] He is faddy. [ ] He is a fussy.
3.25 Number of meals the child eats per day..................
3.26 How would you describe the child appetite?

[] A good appetite.
[ ] An average appetite
[_] A poor appetite.
3.27 How often does the child eat a meal that is different from the member of your
family?  [_] Never. [] Rarely.
[ ] Sometimes. [] Often.
3.28 In general, does the child eat enough?
[] Usually. [] Occasionally.
[ ] Rarely. [ ] Never.

3.29 Nowadays, does the child have milk as a drink at regular basis? (Weaned
child)

[]Yes [ ] No (Skip to Q 3.31)
3.30 If yes what kind of milk does the child usually have?
[ ] Fresh. [ ] Humanized.

[] Others, specify..........
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3.31 I will ask you about the type of food the child has been eating during the last six

months. Please tell me if the child eats the food and how often the child eats it?

Food Group

Food Type

Once a month

2-3/ month

1-2/ week

3-4/ week

Daily

protein

Source

Meat

Poultry

Fish

Eggs

Beans

Legumes

Starch

Bread

Rice

Boiled potato

Cereal sweetened

Biscuits

Pasta

Fruits and

vegetables

Raw fruits

Fruit juice

Dried fruit

Vegetable Soup

Tomato Sauce

Cooked vegetable

Row vegetable

Dairy

products

Milk

Yogurt

Cheese

Fats and

sweets

Ice cream

Potato chips

Cake

Chocolate

Hard candy

Cream cheese

Butter or oil in cooking
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3.32 Who is mainly responsible for food preparation for the child?

[ ] Mother. [ ] Grandmother. [ ] Brother.

[ ] Sister. [ ] Father. [ ] Others.
3.33 Who decides on what types of food are bought for the house?

[ ] Mother. [ ] Father. [] Others.
3.34 Who is mainly responsible for feeding the child?

[ ] Mother. [ ] Grandmother. [ ] Brother.

[ ] Sister. [ ] Father. [ ] Others.

3.35 Money spent on food per Month...................

IV- Environmental Data:

4.1 Type of family. [ ] Nuclear [] Extended
4.2 What type of house do you live in?

[ ] Concrete. [ ] Asbestos/Brick. [ ] Tin

[ ] Others.

4.5 House ownership.

[_] Owned to the family. [ ] Rent. [] Owned by others.
4.6 Is there separate Kitchen? [ ] Yes [ ] No
4.7 Is there a bathroom? [ ] Yes [ ] No

4.8 What Kind of sewage system do you have?
[] Closed central [ ] Open / closed pits.
4.9 What type of toilet does your house has?

[ ] Flush. [ ] Pit. [ ] Other,.............

4.10 What is the source of water in your house?

[ ] Municipilicity. [ ] Well. [ ] Other,.............
4.11 Is there electricity in the house? [ ] Yes [ ]No
4.12 Is there refrigerator? [ ] Yes [ ]No
4.13 Does the family take any food assistance?

[ ]Yes [ ] No (Skip to Q 5.1)
4.141f Yes [ ] Regular. [ ] Irregular.
4.15 Types of help. [] Cash. [] Material.
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V- Maternal factors
5.1 Are you currently pregnant? [ ] Yes [ ]No
5.2 Are you currently breast-feeding? [_] Yes [ ]No

5.4 Number of living children................... child
5.5 No ofabortions..............cceeviinienann.n

5.6 Age at first delivery................ooooeeeai. Years.
5.7 What was the interval between your last two pregnancies?................ months.
5.8 Age of the mother of this child..................... Years.

5.9 Birth order of this child............................
5.10 Delivery status?

[ ] Normal [ ] Caesarian. [] Others, specify.........
5.11 Did you have any health disorders in the intended pregnancy?
[ ]Yes [ ] No (Skip to Q 5.13)
5.12 If yes specify the disease.
[ ] DM. [] Hypertension. [] Pre-clampsia
[ ] Heart disease. [ ] Anemia. [] Persistent vomiting
[ ] Others............
5.13 Did the mother have any supplement during this pregnancy?
[ ]Yes [ ] No (Skip to Q 6.1)
5.14 If yes what is it?
[ ] Iron [ ] Vitamins [ ] Calcium
[] Others, specify............

VI- Child health status
6.1 Since birth, has the child ever been hospitalized?

[ ]Yes [ ] No (Skip to Q 6.4)
6.2 If yes specify?

[_] Intensive neonate care units. [ ] General pediatric hospital.
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6.3 What was the reason?

First admission [ | Gastroenteritis. [_] Respiratory infection.
[ ] Failure to thrive. [ ] Others,
specify......coooeiiiia.
Second admission [ ] Gastroenteritis. [] Respiratory infection.

[ ] Failure to thrive. ~ [_] Others, specify

6.4 Has the child received medicine to control parasite infection in the past six

month?
[ ]Yes [ ] No
6.5 In the Past 6-12 months how many times the child suffered from?

[ ] GIT infection. [] Ear infection. [] Respiratory infection.
[] Other, specify............
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Appendix 4: Helsinki Committee

Palestinian National Authority
Ministry of Health
Helsinki Committee
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Date: 21/12/2003
Mr./ Yehia Abo Msameh

I would like to inform you that the committee

has discussed your application about:

Risk Factors Associated with Malnutrition

among Chidren in the Gaza Strip.

In its meeting on december 2003
and decided the Following:-

To approve the above mention research study.
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Signature

Member

Conditions:-

<+ Valid for 2 years from the date of approval to start.

Chairperson

%km/t_,

\

% It is necessary to notify the committee in any change in the admltted study protocol.
% The committee appreciate receiving one copy of your final research when it is completed.

Gaza Etwam — Telefax 972-7-2878166
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Appendix 6: Consent Paper
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Appendix 7

Appendix 7: Distribution of risk factors among study population

Exposure Exposure Bivariate analysis
variables AMONE cases cz:::t(;. l:)%s P-value
No % No % OR 95%CI
Birth weight 15.553  7.273-33.262 0.001*
e <2500 43 47.8 10 5.6
e >2500 47 52.2 170 944
Total 90 100% 180 100%
Gestational age 13.39 6.22-29.33 0.001*
e Pre-term 44 48.9 12 6.7
e Full term 46 51.1 168 933
Total 90 100% 180 100%
Mother’s education level 8.734 3.760-20.288 0.001*
e <o6year 26 28.9 8 4.4
e >0year 64 71.7 172 95.6
Total 90 100% 180 100%
Mother’s employment 0.047 0.006-0.346 0.001*
e Employed 1 1.1 35 194
e Unemployed 89 98.9 145 80.6
Total 90 100% 180 100%
Father’s education level 4.971 2.530-9.767 0.001*
e <12year 78 86.7 102 56.7
e >12year 12 13.3 78 433
Total 90 100% 180 100%
Father’s occupation 0.261 0.152-0.448 0.001*
e Employed 61 67.8 165 91.7
e Unemployed 29 322 15 8.3
Total 90 100% 180 100%
Consanguinity 0.32 0.18-0.56 0.003*
e First cousin 21 233 75 41.7
e Second cousin 17 18.9 50 27.8
e Others 52 57.8 55 30.6
Total 90 100% 180 100%
Type of family 0.550 0.326-0.928 0.03*
e Nuclear 50 55.6 125 69.4
e Extended 40 44.4 55 30.6
Total 90 100% 180 100%
Current household monthly 101.0 13.731-742.927  0.001*
income
e <1500 NIS 75 98.7 75 42.6
e >1500 NIS 1 1.3 101 57.5
Total 76 100% 176 100%
Past 6 month household 0.001*

monthly income
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e More
e Less
e Usual
Total
Breast feed during 1° three
days
e Yes
e No
Total
Age of complementary
feeding
e <4 months
e 4-5 months
e > 5 months
Total
Common complementary
food “Rice pudding”
e Yes
e No
Total
“Stewed fruits”
e Yes
e No
Total
Medical supplements
e Received
e Not received
Total
Vitamin A & D
e Yes
e No
Total
Tonics
e Yes
e No
Total
Drink tea
e Yes
e No
Total
Tea frequency
e Once a day
e More
Total
Appetite
e Good
e Poor
Total
No. of meal per day

2
41
47
920

71
15
86

30

50
88

51
37
88

61
27
88

70
20
920

22
48
70

19
51
70

68
22
920

27
41
68

42
48
90

2.2
45.5
52.2

100%

82.6
17.4
100%

34.1
9.1
56.8
100%

58.0
42.0
100%

69.3
30.7
100%

77.8
22.2
100%

31.4
68.6
100%

27.1
72.
100%

75.6
24.4
100%

39.7
60.3
100%

46.7
533
100%

26
18

136

180

171

176

47
39
85

171

57
114
171

71
100
171

72
108
180

35
37
72

64
72

69
111
180

47
22
69

140
36
180

115

14.4

10.0

75.6
100%

97.2
2.8
100%

27.5

22.8

49.7
100%

333
66.7
100%

41.5
58.5
100%

40.0
60.0
100%

48.6
51.4
100%

11.1
88.9
100%

38.3
61.7
100%

68.1
31.9
100%

79.5
20.5
100%

0.138

2.727

3.182

5.250

0.485

2.980

4.912

0.308

0.225

2.880

0.048-0.395

1.624-4.681

1.844-0.492

2.941-9.372

0.244-0.960

1.207-7.362

2.821-8.765

0.153-0.622

0.129-0.391

1.684-4.926

0.001*

0.024*

0.001*

0.001*

0.001*

0.041*

0.019*

0.001*

0.001*

0.001*

0.001*



e <3 meal
e >3 meal
Total
Eat enough
e  Usually
e  Occasionally
e Rarely
Total
Responsibility of food
purchasing
e Mother
e Father
e Others
Total
Money spent on food
purchasing
e <900 NIS
e >900NIS
Total
Humanitarian
e Yes
e No
Total
Type of house
e Concrete
e Others
Total
House ownership
e Owned by family
e Owned by others
Total
Number of room
e <3 room
e >3room
Total
Number of persons per
room
e <3 person
e >3 person
Total
Refrigerator ownership
e Yes
e No
Total
Separate kitchen
e Yes
e No
Total
Type of toilet

48
39
87

40
36
11
920

35
30
25
920

77
13
90

74
16
920

42
48
90

72
18
920

70
20
920

19
71
920

75
15
920

84

920

55.2
44.8
100%

46.0

41.4

12.6
100%

38.9

333

27.8
100%

85.6
14.4
100%

82.2
17.8
100%

46.7
533
100%

80.0
20.0
100%

77.8
22.2
100%

21.1
78.9
100%

83.3
16.7
100%

93.3
6.7
100%

50
117
167

149
9
10
168

50
88
42
176

120
60
180

92
88
180

132
48
180

168
12
180

102
78
108

144
36
180
177
180
179

180
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29.9
70.1
100%

88.7
54
6.0

100%

27.8

48.9

23.3
100%

66.7
333
100%

51.1
48.9
100%

73.3
26.7
100%

933
6.7
100%

56.7
43.3
100%

80.0
20.0
100%

98.3
1.7
100%

99.4
0.6
100%

2.962

4.424

0.318

0.286

2.676

0.067

0.085

0.078

0.363

1.524-5.755

2.393-8.177

0.187-0.540

0.131-0.624

1.502-4.770

0.36-0.125

0.024-0.301

0.009-0.660

0.211-0.625

0.001*

0.046*

0.001*

0.001*

0.001*

0.002*

0.001*

0.001*

0.001*

0.006*

0.001*



e Flush
e Pit
Total
Pregnancy disorders
e Yes
e No
Total
Mode of delivery
e Normal
e (Caesarian
Total
Hospitalization
e Yes
e No
Total
First admission reason
o GITI
e URTI
e Others
Total
Received anti-parasitic
drugs within the last 6
months
e Yes
e No
Total
GIT infection
e Yes
e No
Total
Ear infection
e Yes
e No
Total
Respiratory infection
e Yes
e No
Total

26
64
920

28
62
920

71
19
920

38
52
90

22

38

40
50
920

47
43
90

20
70
920

37
53
90

28.9
71.1
100%

31.1
68.9
100%

78.9
21.1
100%

422
57.8
100%

57.9

23.7

18.4
100%

44.4
55.6
100%

52.2
47.8
100%

22.2
77.8
100%

41.1
58.9
100%

95
85
180

18
162
180

165
15
180

28
152
180

33
147
180

19
161
180

172
18/0

37
143
180

52.8
47.2
100%

10.0
90.0
100%

91.7
8.3
100%

15.6
84.4
100%

214

46.4

32.1
100%

18.3
81.7
100%

10.6
89.4
100%

4.4
95.6
100%

20.6
79.4
100%

4.065

0.340

3.654

3.564

0.108

0.163

0.371

2.100-7.868

0.163-0.706

2.060-6.482

2.032-6.249

0.057-0.203

0.068-0.387

0.213-0.645

0.001*

0.006*

0.001*

0.012*

0.001*

0.001*

0.001*

0.001*

* Statistical significant
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Appendix 8

Appendix 8: Prevalence of underweight, stunting and wasting among under-5-year-
olds in the developing countries, based on national surveys, 1980-92

% under-
Survey performed weight % wasting % stunting

Algeria 1992 9.2 18.1 5.5
Bangladesh 1989-90 65.8 64.6 15.5
Brazil 1989 7.0 15.4 2.0
Cameroon 1991 13.6 244 3.0
Chile 1986 2.5 9.6 0.5
China 1987 21.3 32.1 3.6
Colombia 1986-89 10.1 16.6 2.9
Congo 1987 23.5 27.1 54
Djibouti 1989 22.9 22.2 10.7
Egypt 1990 10.4 30.0 3.5
Ethiopia 1992 47.7 64.2 8.0
Ghana 1987-88 27.1 30.5 7.3
India 1988-90 63.9 62.1 19.2
Iraq 1991 11.9 21.8 34
Jordan 1990 6.4 19.3 2.8
Kenya 1987 14.3 32.2 4.5
Kuwait 1983-84 6.4 11.3 2.7
Mali 1987 31.0 24 .4 11.0
Mexico 1988 16.3 27.0 5.5
Morocco 1987 15.7 25.5 3.7
Nicaragua 1980-82 10.5 21.8 0.6
Niger 1992 36.2 32.3 15.8
Nigeria 1990 35.7 43.1 9.1
Oman 1991 24.3 20.7 7.3
Pakistan 1990-91 40.4 50.0 9.2
Panama 1980 15.7 22.0 6.4
Peru 1991-92 10.8 36.5 1.4
Philippines 1987 32.9 38.6 4.5
Senegal 1991-92 21.6 29.1 5.5

Sierra Leone | 1990 28.7 34.7 8.5
Sri Lanka 1987 38.1 27.5 12.9
Tanzania 1991-92 28.8 42.6 6.0
Tunisia 1988 10.4 18.2 3.1
Uganda 1988-89 23.3 44.5 1.9
Venezuela 1981-82 10.2 6.4 1.3
Yemen 1991-1992 30.0 44.1 12.7
Zambia 1992 25.1 39.6 5.1
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