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Abstract
Introduction:
Malnutrition is a status of nutrition in which deficiency or excess or imbalance of
energy, protein, and other nutrients causes measurable adverse effects on tissue/ body
function (shape, size, composition and function) with clinical outcome. Vulnerable
groups to malnutrition include children, pregnant and lactating women, adolescents
and elderly people. The present study was carried out among adolescents aged 15-19
years old in all Gaza governorates.

Objectives:
Assessment of the nutritional status and its determinants among adolescents aged 1519 years

Methodology:
The study sample was consisted of 442 cases aged 15-19 years old. Data were
collected through face to face interviews with the adolescents to fill a questionnaire
and through blood analysis for determination of heamoglobin concentration, lipid
profiles and serum Leptin hermon was taken from obese and normal control
adolescents according to BMI. Anthropometric measures of weight, height, west
circumference and triceps skinfold were determined for the entire study sample to
assess the nutritional status among of them. Data was analyzed using ANOVA, ttest, correlations and other statistical analysis

Results
Regarding obesity, it was found that there were significant relationships with gender
and mother occupation from other socio-demographic variables.
About 38.4 % of the adolescents in Gaza Strip don’t have physical activities at all;
even normal BMI objects (19.9 %). It was found a statistical relationship between
exercise and female gender (p=0.00).
Regarding Leptin hormone, no differences were observed between cases of high
BMI and controls of normal BMI (t-test 0.18, p=0.85). It was found that there a very
strong correlations between Leptin and lipid profiles. Also there were strong
correlations between Leptin and central obesity in males and females. Also there
was a strong correlation between Leptin and peripheral obesity in males, not females.

ix

Conclusion and recommendations:
Findings of the study indicated that malnutrition is a multifactorial problem among
adolescents aged 15-19 years old in Gaza Strip. The present study also provided
base line information regarding malnutrition among adolescents in Gaza Strip.
Interventions to improve socioeconomic situation and behavioral factors among
adolescents are also recommended. Policy makers should have an important role in
development of strategic plan to overcome malnutrition in Palestinian community.
Key words: Anthropometric measures, nutritional status, adolescents, Obesity,
Leptin, Lipid profile.
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Chapter (1)
Introduction
1.1 Overview
This study focuses on nutritional status among adolescents aged 15 to 19 years old in
the Gaza Strip. The nutritional status in the adolescents has a great influence upon a
person's health in the adulthood. Eating should be one of the many great pleasures in
life. Eating is more than supplying the body with needed nutrients and energy.
Normal, healthy eating is defined as eating a variety of foods in moderation
throughout the day. Normal eating is tied to the body’s normal eating responses of
hunger and satiety.
The Adolescents period is one of increasing growth rate which described by growth
sprout for the teenagers male and female. Sexual development and personality
making is the main feature of this period of life. The basal metabolic rate is
calculated simply by indirect calorimetric equation (17.5W+651) for males and
(12.2W+746) for females who consume approximately 1800 Kcal and 1600 Kcal
daily respectively (W=weight) (Medeiros et al., 2003). Total protein requirement is
15% of total energy which preferable to be of high biological value protein such as
that found in milk, meat, eggs, and cheese (Thomas., 2006).

Female adolescents

have menarche at this period of age which means the need of iron is increased to
restore the lost blood each month. Adolescents are frequently interested in buying
some products which have low nutritional value.
These products are sold in the canteens of secondary schools and areas around them
like junk food, chips, falafel, etc (Salazar et al., 2006).

However, these foods are

caloric dense with low nutritive value which leads directly to overweight and obesity.
There are basic determinants of food choices that focus on a variety of interacting
physical, social, and physiological factors (Caius et al., 2002). Some of these factors
characterize Palestinian community and affect the nutritional status of the Palestinian
adolescents. Crowdness, poverty, sociocultural, demographical, environmental,
political factors and United Nation (UNRWA) food security programs usually
characterize the Palestinian population. These factors are considered as determinants
and images affecting nutritional status.
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Palestinians are subjected to a number of changes in their life-styles during the past
decades. Some of these are a part of larg changes affecting the whole region, such as
reduced activity and increased energy and fat intake. Other conditions are unique to
their political situation as refugees, and losing access to their traditional food
patterns. In recent times, the political situation particularly the Israeli closure policy
has affected household economics and the ability to purchase food.

Trends in the

Palestinian dietary surveys in Palestine showed that Palestinian diet has changed in
the last-decade and there is an increase in the consumption of complex
carbohydrates.
Higher consumption of canned foods among Palestinian was also observed. The
close attachment to the Israeli economy, the link to the global market, and the
donations given to refugees by UNRWA and world food program are important
elements of these dietary changes which lead to changes in the health status of the
Palestinian people (MOH., 2001-2003).
Adolescents represent about one quarter (up to 25%) of the Palestinian community
(PCBS., 2007). For the previous factors and their effects on the Palestinian public
health, food and nutrition planning are needed in order to monitor and control these
influences.
In Palestine, research studies in the field of nutrition are very rare due to lack of
specific programs and nutritionists, and hence, data on the nutritional status of 15-19
years adolescents are not available, so the following study was carried out to assess
the nutritional status of adolescents aged from 15 to 19 years old, the major
predisposing factors and leptin hormone and relation to obesity, and finally the risk
of developing future cardiovascular diseases among this age group category.

2

1.2 Conceptual frame work
The conceptual frame work was designed by the researcher in order to study the
major risk factors that lead to obesity among adolescents and their consequences on
health and life. Many of these factors react directly or indirectly with developing
obesity. Studying these risk factors, will direct the researcher toward the main
objectives of the study in order to estimate the possible methods of intervention and
considerations.
Health status
And associated
disease

Socio-economic and
demographic factors

Quality and
quantity of foods.

Physical
inactivity

Life style

Socio-cultural and
environmental factors

HBMI

Metabolic
disease like
DM, CVD

Mortality and
morbidity
rate increase

Political
instability ex.
Siege, unsafe
places, and
food insecurity.

Hormonal
disturbance

Psychological
and social
withdrawal
Sleep
apnea

Hormonal
dsturbance

Menstrual
disturbance
and PCOD

Infertility in male
and female, preeclamsia risk

Fatty Liver

Figure 1.1 major risk factors that lead to obesity among adolescents and their
consequences on health and life
HBMI: High Body Mass Index
DM: Diabetes Mellitus
CVD: Cardiovascular Disease
PCOD: Poly Cystic Ovary Disease
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1.3 Context of the study (Palestinian situation)
This study was conducted in the Gaza Strip in Palestine, therefore, it is of importance
that the researcher present some background information about the geography,
Palestinian population, Palestinian economy, education, environmental , health
situation and health care services. In addition, to some information about health
services offered to children and their mothers in Palestine.

1.3.1 Geographical context
Palestine map has oblong shape, measuring from north to south some 430 Km. Its
width varies from 51 to 70 Km in the north and from 72 to 95 Km in the middle. In
the south, however, it becomes wider, extending to some 117 Km. It then narrows
again into triangular shape, the tip of which touches on the red sea (MOH, 2003).
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 made it a target for occupiers and
conquerors over the countries. Gaza strip is very crowded area with an area of 360
Km2. The population concentrates in cities, small villages and eight refugee camps
that represent two third of the population.

Gaza strip is divided into five

governorates as follows: north, Gaza city, mid zone, Khanyonis, and Rafah (MOH,
2005)

1.3.2 The Palestinian population in Palestine
In 2008, the Palestinian central bureau of statistics (PCBS) estimated the number of
Palestinian population as3,761,646 ,the distribution of Palestinian population is as
follow 2,345,107 million (62.3%)in the west bank and 1,416,539 million(37.7%) in
the GS. The highest rate of population 14.7% of the total population is in Hebron
governorate, followed by Gaza governorate (13.2%), the third area with (9.6%) in
Al-quds governorate. Finally the lowest rate (1.1%) of population in Jericho.
The number of people aged 0-14 years in GS totals 670,738 or (48.3%) of the total
Gaza Strip population. The number of the rest of the population whose age is
65 years and over totals 36,793 of Gaza Strip population or (2.7%) of the total Gaza
Strip Population (PCBS, 2008)
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1.3.3 Refugees (Number, statistics, problems)
The total number of registered refugees in west bank and Gaza strip was 754,263&
1,059,584, respectively (UNRWA, 2008). In the GS, refugee camps are distributed.
Living in these camps is characterized by overcrowdings, high level of
unemployment, and inadequate infrastructure including widespread use of open
sewers, limited supplies of portable water, and unsatisfactory drainage system which
make flooding common (UNRWA, building on success, 1999).
UNRWA's task is providing services to the refugees and it works to maintain the
quality and efficiency of basic education, health and social services, while seeking
ways to better promote human development and self-reliance (UNRWA, Medium
Term Plan, 2005-2009). UNRWA health care system is complex for a variety of
reasons. It is spread across five diverse areas of the near East – the Israeli-occupied
territory of the west bank and Gaza strip, Jordan, Lebanon, and Syria. It functions in
urban centers like Damascus and Amman, as well as in camps, small towns and
remote country areas (UNRWA, Palestine Refugee Today, 1992).

1.3.4 Socio-economic and political overview
Gaza is suffering from an economic crisis (UNDP, 2005). Most of the economic
deterioration in recent years is due to the military siege and isolation of the
population. Since the start of the second intifada, the income per capita has declined
sharply and consistently by 12% in 2000, by 19% in 2001, 31% in 2002, 40% in
2003 in comparison to 1996 and 40% less than in 1999 (Joint report on Health sector
review, 2007). The number of families falling below the poverty line was estimated
at 33% in 1998 and 65% by July 2001 (Joint report on Health sector review, 2007).
In 2004, the World Bank estimated that 47% of the population were below the
poverty line (65% in Gaza), up form 20% in 1999, placing over 1,700,000
Palestinian below poverty line (UNRWA emergency appeal, 2006). The new report
from UNDP indicated that the majority of the Gaza population, 65%, live below the
poverty line, and more than half of them, 37%, live in extreme poverty. Poverty rate
of 65% means that out of estimated 1,416,543 Palestinians in the GS, about 920,750
live in poverty. Of those 524,120 live in extreme hardship (UNDP, Inside Gaza,
2009). Now the situation for 1.5 million Palestinians in the Gaza strip is worse and
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this situation in Gaza is man-made, completely avoidable and, with the necessary
political will, can also be reversed. The number of people living in absolute poverty
in Gaza has increased sharply. Today, 80% of families in Gaza currently depend on
humanitarian aid. This decline exposes unprecedented levels of poverty and the
inability of a large majority of the population to afford basic food. As a result, food
aid increased dramatically to meet the needs of this increasingly impoverished
population. In 2008, there are over 1.1 million people, some three-quarters of Gaza's
population, who are dependent on food aid (UNISPAL, 2009)
1.3.5 Health status and health services
Health services offered to the Palestinian community by four main sectors, the
ministry of health (MOH), UNRWA, (NGOs) non-governorate organizations and the
private sector.
Ministry of health (MOH) provides health services equally to everyone; it addresses
the most common problems in the community by providing curative services,
preventive and rehabilitative programs to maximize health and well being (MOH,
2001). UNRWA has been offering health services free of charge to all refugees and
play distinguished role in the programmed of vaccination in cooperation with MOH
in addition to curative services, antenatal and postnatal care and other specialized
illnesses, assistance with secondary health care and environmental health program in
refugee camps were also considered (UNRWA, 2009).
1.3.6 Educational overview
This study was done on public and privet secondary schools in the five governorates
of Gaza strip.

All the public secondary schools are belonging to ministry of

education and not at all to UNRWA. The number of secondary school students in
the Gaza strip is 90,751 Distributed in the Gaza strip as follow 16,730 secondary
school students, 8,817 female and 7,913 male in the north governorate (Ng), 31,676
in the Gaza city (GC), 17,298 female and 14,378 male, 14,614 in the mid-zone
governorate(M) 7,839 female and 6,775 male, 16,199 in Khanyounis governorate
(Kh), 9,547 female and 6,652 male. Finally 11,190 in Rafah governorate (Ra) 6,013
female and 5,177 male (MOI 2008).
In 2009, the student number of secondary schools recorded in the ministry of
education (MOE) around is 90751 students. There is a tendency toward education in
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all stages of studying and this lead to crowded classes, also this affected the quality
of educational goals.

So there are many schools following two period system

morning and afternoon teaching because the numbers of schools are not enough for
students (Human development report, 2002).
1.4 Description of the study area
The present study was done in the Gaza strip that is comprised of five governorates
as follow: North governorate, Gaza city governorate, middle governorate,
Khanyounis governorate, and Rafah governorate (PCBS, 2008).
Table 1.1 Description of the study area
Governorates
North Gaza

Gaza city

Mid-zone

Khanyounis

Rafah

Location and/or area
Constitutes 17% of the
total area of GS and 1 %
of the total Palestinian
territory (61 sq. Km).
It constitutes 20.3% of the
total area of GS and 1.2%
of
total
Palestinian
territory (74 sq. Km).
Mid-zone
governorate
constitutes about 15% of
the total area of Gaza strip
and 1% of Palestinian
territory area of (58sq.
Km).
located in the southern
part of the Gaza Strip of
the occupied Palestinian
territories
Located in the south of
Gaza strip about 40Km
from the Gaza city.

Population No.
265,932 individuals in
2005 with capita per sq
Km equal to 4,360
487,904 individuals in
2005 with capita per sq
Km equal to 6,593
201,112 individuals in
2005 with capita per sq
Km 3,467

A population of around
295,795 inhabitants

A population of 249,257
inhabitants

1.5 Hypothesis
There is a limited anthropometric data in the Gaza Strip that reveals and arouses the
nutritional status among all age group especially adolescent’s age 15-19 years old.
Moreover, determinants of the nutritional status among teenagers like dietary habits,
socioeconomic status, and hormonal disturbance have not been studied before in the
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Gaza strip. Teenagers aged 15-19 years old constitutes 25% of Gazan Community
(MOI, 2008).

Future complications and consequences of overweight and obesity

among adolescents like cardiovascular diseases and diabetes mellitus will occur
specially during adulthood (Freedman et al., 1999 and Wabitsch et al., 2004).
1.6 Problem Statement
1- Is there high prevalence of overweight and obesity in the Gaza Strip?
2- Is the high body weight multifactorial problem?
3- Does Leptin hormone have high level among Gaza Strip adolescents?
4- Does Leptin hormone have a relationship with central and peripheral obesity?

1.7 Goal
The goal of the study is to a studying of obesity/overweight among secondary school
adolescents in the Gaza Strip, aged 15-19 years in different socio-economical
communities.
1.8 Objectives
1- To assess prevalence of obesity and overweight among secondary school
adolescents in the Gaza Strip.
2- To identify socio-demographic, educational level of the parents and economic
factors that may affect the obesity of adolescents in the Gaza Strip.
3- To measure the anthropometric values among secondary school adolescents in
Gaza Strip which will be weight, height, BMI, west circumference, triceps skin
thickness.
4- To measure food habits and physical activities of secondary school adolescents in
the Gaza Strip
5- To determine leptin concentration in relation to BMI and lipid profile of secondary
school adolescents in Gaza Strip.
6- To determin the relation between leptin with central and peripheral obesity.
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Chapter 2
Literature review

2.1 Adolescent community
Worldwide, population based data on adolescent nutritional status are generally
lacking and little is known about it in both in developed and developing countries
(Kosti and Panagiotakos., 2006). Adolescents are tomorrow’s adult population and
their health and well-being are crucial. According to the definition of World Health
Organization adolescents as encompasses persons include those of 10-19 years old
(WHO, 2007). Adolescents are far from being a homogeneous group, in terms of
development, maturity and lifestyle. Anthropometric assessment of adolescents is
more complex than children because of the transition in body composition besides
the variable timing of the growth spurt (WHO, 2005). Dramatic changes have
occurred in adolescents' lifestyles and are affecting their eating habits and food
choices. Globalization, urbanization and developing of transportation lead to
discourage walking, bicycling activities, made cheap vegetables oils and fats widely
available thus greatly increasing fat consumption in all nations (Schneider, 2000).
Balanced diet in adolescent may be a key role for good health in later life and this is
particularly true for girls, in view of later pregnancies and lactation. It's likely that
high risk eating habits behaviors and physiological risk factors are difficult to change
once they are established during youth, therefore intervention at this age is a
necessity (Kaufmann et al., 1974).
Obesity which is considered a public health problem worldwide has highly
prevalence among adolescents reach to 11% and may be associated with increased
risk for the development of many chronic diseases in adulthood (Richard et al., 1999)
and Jackson et al., 2003).
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2.2 Malnutrition as a global health problem
Malnutrition is a state of nutrition in which deficiency or excess or imbalance of
energy, protein, and other nutrients because measurable adverse effects on tissue/
body function (shape, size, composition and function) with clinical outcome. Both
under and over nutrition have adverse physiological and clinical effects. Adverse
physiological and clinical effects of under nutrition include impaired immune
system, reduced muscle strength and fatigue, inactivity and impaired wound healing,
growth failure which lead to stunting and delayed sexual maturity, muscle mass
reduction, in addition to other psycho-social functional impairment (Gibney et al.,
2006).
Through the developing world, one out of every four children-roughly 146 million
children under the age of five are underweight (UNICEF, 2007). Under nutrition is
the major factor that is responsible for 50% of mortality rate below age of 5 years in
developing countries, 28% of children aged 6-59 months are not getting a complete
supplement with vitamin A in 2005 (UNICEF, 2006). Child under nutrition is most
severe in South Asia, and to lesser extent, sub-Saharan Africa.

In South Asia,

between 40%-60% of women are underweight, approximately 45% of children were
born with low birth weight in 2005, the highest incidence of under weight birth in the
world. In sub Saharan Africa, where one in every six women and around one third of
children under the age of five are underweight, increasing gender equality would
have smaller but still significant benefits for children's nutritional status. It would
reduce the incidence of underweight children under three from 30% to 27.2%, and
ensure that a further 1.7 million children are adequately nourished (UNICEF, 2007).
Over nutrition is another form of malnutrition that lead to overweight and obesity,
which is a pathological condition in which there is an accumulation of fat in excess
of what is needed for body function (Kasper et al., 2005).
The prevalence of overweight and obesity is increasing rapidly, particularly in
children and adolescents in most parts of the world (Gibney et al., 2006).
In most countries, there is a tendency for an increasing proportion of children to be
overweight and obese, even as early as preschool age (Ostman et al., 2004). For
example, Switzerland, 10% of children aged 6-12 years are obese and 22-34% was
overweight. Similar results were found in England (Ostman et al., 2004).
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In the USA, prevalence of obesity in children has doubled between 1980-1999. In
USA Hedley et al., (2004) updated the US prevalence estimation among children and
adults (children were defined as a person aged 2 through 19 years; adult are persons
aged 20 years or older), National Health and Nutrition Examination Survey
(NHANES) was the source of data.
A complex multistage probability sample of the US non institutionalized civilian
population was done. The subjects were 4,115 adults and 4,018 children (1999-2000)
and 4,390 adult and 4,258 children (2001-2002); height and weight measurements
were obtained.
Obesity in adults was defined according to WHO's cut-off-points. For children, the
2000 CDC growth charts were used. A person is defined as at risk of overweight if
his BMI for age and sex are at or above the 85th percentile, but less than the 95th
percentile. After classification, children were identified to determine who should be
referred for a second level of screening to determine if they are any additional health
risks that would warrant intervention.
Overweight was defined as at or above 95th percentile for the sex specific BMI for
age growth chart.
There was an indication that the prevalence of obesity among USA children was
continuously increasing. In 2001-2002, it reached 31.5% were at risk for overweight
or obesity, 16.5% were overweight. Baratta et al., (2006) conducted a crosssectional study; a large cohort of randomly selected 11-15 year-old Sicilian school
children was studied to evaluate the prevalence of overweight/obesity in children and
adolescent in Sicily between 1999 to 2001. About 48,897 subjects were allocated
randomly. The subjects were 24,119 males and the rest were females. It was found
that there was high prevalence of overweight (40%) among Sicily children at age
11years, and decreased by age34. Bar Dayan (2005) estimated the prevalence of
obesity and associated morbidity among 17 years old adolescents. A comparison
between the morbidity of females and males was also performed.
Anthropometric measurement was done to calculate BMI and determine
overweight/obesity. WHO cut-off-point for adults (BMI≥30kg/m2) was approved,
and several biochemical tests were done to diagnose Type 2 diabetes, and taking
blood pressure several times to diagnose hypertension.
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A cross–sectional study was conducted in Irbid, Jordan. About 2,131 children were
included in this study. About 19.4 % of the total sample was overweight: 18.8 % for
boys and 19.9% for girls. About 5.6 % were obese: 5.6 % for boys and 5.5 % for
girls. Watching TV >2hr/day, having daily pocket money more than 20 piaster/day,
and having overweight or obese mother/ father were significantly associated with
increased odds of both overweight and obesity for the child. In contrast, female
gender and family size (less than four) were associated with overweight, but total
monthly family income was more associated with obesity.
Furthermore a study was done in Lebanon by Chaker et al., (2006) in which 33
private schools were selected. About 12,299 students were engaged in this study. It
was found that 24.4% were at risk of obesity, and 7.5% were obese36.
Source of data was taken from Israeli army office. The subjects were all 17 year-old
Israeli nationals who are obliged by law to join the army: 76,732 consecutive
conscripts. Of those, 32,402 (42.2%) females and 44,330 (57.8%) males were taken
for study. Obesity prevalence was 4.1% in males and 3.3% in females. The
prevalence of borderline overweight was 12.4% in males and 11.4% in females. In
this study, it was found that prevalence of hypertension and Type 2 diabetes were
significantly higher among conscripts with BM1>30k/m2 in both sexes, and it was
significantly higher among males compared with females. Arabs, orthodox religious
Jews and females, who volunteered for national service, were excluded.
Obesity is associated with a higher risk of death and morbidity. The major health
consequences of obesity includes diabetes mellitus (DM), cardiovascular
disease(CVD), rheumatoid disease(RD), cancer, liver disease, gallbladder disease
and quality of life (Webster-Gandy et al., 2006).

2.3 Nutritional status in Palestine
It is clear that the majority of health problems in Palestine are nutrition related.
Therefore, nutrition issues have become one of the priorities of the MOH. Despite
the lack of reliable information about the nutrition and health, there is a consensus
among the health professionals that, there are prevalent dietary related illnesses in the
Palestinian community (MOH 2001). Food and feeding habits in the Palestinian
culture need to be revised and faulty ones should be corrected. The characteristic
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features of food availability and dietary patterns in Palestine have an influence on the
special socio-political setting that has prevailed in the area.

This setting has

historically been characterized by external aggression and consecutive occupations
by several population groups for millennia. In addition, three of the worlds main
religions have their origin here and are still all represented in the area. The creation
of Israeli in 1948, forced Palestinian immigration and the following IsraeliPalestinian armed conflict gave rise to the refugee problem, both external and
internal to Palestine itself. The Palestinian economy is marked by captive markets,
which among other things imply restrictions on exports and imports, as well as
opportunities to establish business ventures.

Fragmentation of Palestinian land,

unemployment, poverty, frequent and prolonged border closures all these factors
represent a serious threat to food security and affect the nutritional status among
Palestinians at the household and national level (MOH, 2001).
In the Gaza Strip, there are few separate sectors working in the field of nutrition with
limited work on child and maternal nutrition. These sectors lack cooperation among
each other and with MOH. There is no official base-line data on nutritional status and
there is a lack of assessment studies for many age groups. Therefore, primary health
care (PHC) and hospital records are the main source of data on nutritional status in
Palestine (MOH, 2007).
2.4 Malnutrition among Palestinian adolescents of the Gaza Strip
In the Gaza Strip, Few assessment studies regarding nutritional status among
children were done. Giacaman, (1988), reported that a rate of 41% of malnutrition
in a sample of 209 children. The rate of malnutrition in that study was higher in
females than in males (females 52% and males 32%). This was explained by the
researcher to be cultural related factors that stress a preference for baby boys as
opposed to baby girls. Furthermore, he noted a positive relationship between age and
malnutrition (malnutrition increased with age and was concentrated mainly around
the weaning period). Through a study conducted by Terre des Hommes in 1995 to
assess the nutritional status of Gaza children under five years old, it was found that
15.1% of the children were underweight (Wt/age), wasting was found in 5.7% of the
sample (weight for height), stunting was found in 14.2% (height for age).

A

significant association was found between nutritional status and education,
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sanitation, size of the family, number of meals per day, feeding practices and the
socioeconomic status of the family (Kumar, 1995).

Parvanta and his colleagues

(1999) showed that the prevalence of overweight among the elementary school
children in the Gaza Strip was 1.8% and stunting was 5.5%.
In 2002, nutrition survey was carried out through technical and financial cooperation
between Palestinian central bureau of statistics (PCBS), Ministry of Health (MOH),
institute of public health at Bir Zeit University and United Nation Children's Funds
(UNICEF) on the hemoglobin levels, state of nutrition, and growth parameter for
children aged 6-59 months. The survey revealed that a small percentage of children
were thin (2.9%) or wasted (2.0%), while 10.6% were stunted in the Gaza Strip
(PCBS, 2002). In 1999, cross sectional descriptive study targeted preschoolers aged
4-5 years in the southern province of Palestine in order to figure out the health profile
of these children and revealed that about 18% of the male children were mildly
underweight and about 2% were moderately underweight.

In addition, 6.9% of

children were either moderately or severely short (Ziara, 1999).

Skeik, (2003)

reported that stunting was more prevalent in North Governorate than in the Gaza
Governorate (18.5%, 14.4% respectively).
It’s clear that studies on malnutrition among children in Gaza Strip targeted on one
pole of malnutrition related to underweight and stunting where little data recorded
overweight and obesity as case of malnutrition among children. In 2003, Abudayya
reported that overweight and obesity among adolescent was 12.8% and 5.5%
respectively. Kanoa 2009 documented that high body mass index among PSC was
10% in the Gaza Strip kindergartens (kanoa et al, 2009).
MOH surveillance system among school children in the Gaza Strip indicated that
overweight and obesity are significantly high (MOH, 2010).
Micronutrient deficiencies, which are a significant cause of malnutrition, are
associated with ill health among populations. Deficiencies in vitamin A, iodine, and
iron are known to be prevalent and associated with a range of mild to severe effects.
Laboratory based-study to establish national baseline information on nutritional
status relative to vitamin A was done in the Gaza Strip and West Bank and targeted
1127 children aged 12 to 59 months. The results showed that 22% of children were
found to have low vitamin-A plasma levels <200 microgram/L (Maram project,
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2004). In Palestine, iodine deficiency is more concentrated in villages (29.7%) than
in cities (12.6%) or in camps (12.3%), (MOH, 2007). The prevalence of rickets
among Palestinian children 6-36 months old in the Gaza Strip was 4.1% where the
higher percentage was recorded in Khanyounis reached 7.6% (WHO, 2006). The
prevalence of rickets among Palestinian children was 12.5% with variation among
governmental (18.6%) and UNRWA clinics (MOH, 1997).
In a case control study, the biochemical changes associated with nutritional rickets in
children up to three years old in Gaza Strip showed that rickets was more prevalent
among children who were delayed in having complementary feeding, less sun light
exposure, and living in basement (Mushtaha, 2006).
In 2008, a rapid assessment survey for assessing the nutritional status of children
aged 6-59 months in three governorates of Gaza Strip were done by Terre des
Hommes and supported by UNICEF. The study revealed that 10.3% of the study
sample were stunted, 2.5% underweight and 2.4% wasted.

The same study

concluded that a current economic crisis in Gaza Strip has resulted in severe impacts
on child's nutrition (Abdeljawad et al., 2008).

2.5 Evaluation of the nutritional status
Nutritional status evaluation is abroad topic, and to be of clinical importance the
ideal method should be able to predict whether the individual would have increased
morbidity and mortality in the absence of nutritional support. In short, can it predict
the occurrence of Nutrition- Associated Complications (NAC) and thus predict
outcome? In fact, disease and nutrition interact so that disease in turn may cause
secondary malnutrition, or malnutrition may adversely influence the underlying
disease. Thus, patient's outcome is multifactorial and any attempt to formulate the
influence of malnutrition based on outcomes of single parameters or simple models
will fail to consider the many interacting factors (Gibney et al., 2006).
Nutritional status evaluation has five steps, screening, nutritional assessment,
interpretation of assessment, intervention (treatment plan) and follow- up plan. There
are three different levels of nutritional assessment, an in-depth assessment performed
as part of complete physical examination, mid- level assessment performed in
specialty clinics, and a mini- assessment performed in the community, the choice of
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assessment depends on the expertise and amount of time available, the age of the
child, and the problem. (Ekval et al., 2005).
2.6 Physical growth of children (Anthropometry)
Variation in physical growth of the children is a result of environmental, genetic,
poor quality of food, insufficient food intake, and repeated infectious diseases, or
frequently combination of previous factors show their way to malnutrition (De Onis
et al., 1997).
2.6.1.Stunting
Stunting, an indicator of chronic under nutrition, refer to height for age below -2SD
or Cutt-off value (Z-score) < 3rd percentile (Gibney et al., 2004). Stunting is largely
irreversible beyond the second to third year of a child's life and a number of adverse
outcomes are associated with stunting including increased morbidity and mortality
(MOH, 2005). In the Gaza Strip, stunting is strongly correlated to poverty,
unemployment, complication during pregnancy that deliver Low Birth Weight
(indicator of maternal under nutrition), babies who in turn more likely to be stunted
in the future (MOH, 2005).

2.6.2 Thinness
Thinness is the situation of having a less than adequate weight-for-age. Thinness
children have a weight for age <2 SD below the international standard or <5th
percentile (Gibney et al., 2004). Thinness is associated with poverty. Recurrent
infections play an important role in promoting thinness. Aspects involved in the
etiology of thinness include interactions between social, demographic, genetic,
infectious and social conditions (Gibney et al., 2004).
2.6.3 Overweight and obesity (High body mass index)
Overweight is the situation of having high BMI for age +1 SD≤BMI<+2 SD. In
obesity, the BMI for age is ≥+2 SD (WHO, 2007). Obesity and overweight (high
body mass) results from imbalance between energy intake and energy expenditure
(Gibney et al., 2004). Different factors are suggested to be involved in the
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development of high body mass e.g genetic, social, behavioral, and cultural, all these
factors influence each other in different ways (Ostman et al., 2004).
2.7 Hemoglobin and Anemia
In the Gaza Strip, Anemia affects mainly pregnant women, infants and young
children (MOH, 2002). In the Mediterranean region, an estimated total of 149
million people are anemic (El-Sahan et al., 2000). As proposed by WHO, anemia is
considered to be present if the Heamoglobin value is less than 11 gm/dl of blood
(WHO, 2001).
Anemia is caused by several factors underlying dietary deficiencies, short birth
interval and lack of an effective supplementation system. Lack of available iron rich
food and poor nutritional habits (poor breast feeding practices, consumption of tea),
along with a high incidence of infection, intestinal infestation, crowding, source of
drinking water, type of sewage are also major factors (MOH, 2002 and 2005). Iron
deficiency in particular is the leading cause of anemia worldwide. Thus malnutrition
or inadequate nutrition can lead to anemia and subsequent impaired learning and
growth development (children), low birth weight (infants) and premature delivery
(maternal anemia), fatigue and diminished physical and mental productivity
(adolescent and adults) and decreased immunity from infectious diseases (all ages).
WHO classifies the severity of anemia by hemoglobin levels in gm/dl of blood. As
in malnutrition, the widely accepted combined categories of moderate and severe are
most commonly used as an indicator (Johns Hopkins University and Al Quds
University, 2002).
Iron deficiency anemia (IDA) is the most common and wide spread nutritional
disorder in the world, and it affects a large number of children, and women in nonindustrialized countries. The prevalence of anemia among children (5-14 years old)
in industrialized countries was estimated to be 5.9% in comparison to children in
non-industrialized countries 48.1% (De Maeyer et al., 1985; Viteri, 1991). The most
highly affected groups in developing countries are pregnant women (56%), school
age children (53%), non pregnant women (44%), and preschoolers (42%) (Acc/SCN,
2000). In the Eastern Mediterranean Region (EMR) more than 140 million people,
mostly children, are estimated to be anemic according to WHO which estimates that,
in Eastern Mediterranean Region a higher proportion of the population is at risk of
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iron deficiency disorder than in any other region (30.3% in 1970 and 42% in 1994)
(Galal , 2000).

The diet of Eastern Mediterranean Region population depends

mainly on vegetables, many of which are poor in iron, so, the overall supply of iron
per capita is relatively lower than in other regions. Even if iron was available in the
diet, iron absorption inhibiting factors like tea, phytate reduces the amount of iron
absorbed (Verster et al., 1995).
IDA is not confined geographically, although it is most prevalent in countries and
among populations where economic and social deprivation prevails. WHO estimates
that more than two billion people of both sexes and all ages are affected by some
level of inadequacy.
In many developing countries, 40% or more of women of reproductive age are
anemic where anemic women are 5-10 times more likely to die in childbirth than
non-anemic ones (CDCynergy 2001).
In 1990, the united nations relief and work agency for Palestinian refugees in the
near east (UNRWA) reported that maternal and infant IDA is present in 50-65% of
Palestinian population for whom they provide

health care with the highest

prevalence in infants 6-11 months of age (Kibride et al., 2000). UNRWA carried out
a study among PSC and elementary school children in GS to assess the prevalence of
anemia where it was 67.7 % (Parvanta, et al., 1999).

According to Ziara, (1999)

anemia is not a major health problem among kindergarten children where only 6.5%
of the study population had their blood hemoglobin level below 11 gm/dl of blood.
The union of Palestinian medical relief committees (UPMRC) reported significant
results about anemia among preschool children in West Bank, where 25 % of 720 of
the children under study were found to have a hemoglobin level less than 11gm/dl of
blood (UPMRC, 1991).
UNRWA carried out a study in Gaza to evaluate anemia among preschool children.
The prevalence was 52.8% among preschool children, in comparison with 11.5% in
elementary/preparatory school children (Parvanta, 1999). Through a nutrition survey
that was performed in 1990 among children living in Palestinian refugee camps in
Syria, Jordan, West Bank, Gaza Strip and Lebanon, overall 67% were anemic
(ranging from 54% in WB to 75% in Syria). Early childhood anemia was associated
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with factors reflecting poor socioeconomic status, and recent diarrhea and febrile
illness (Hassan et al., 1997).
The prevalence of anemia was 48.1% among adolescent in Gaza Strip and this was
recorded by Abudaya 2003. The Palestinian ministry of health indicated that anemia
is strong indicator of malnutrition among school children in the Gaza Strip where
50% of them are anemic (MOH, 2010).

2.8 Cholesterol and Triglycerides
Cholesterol is an essential nutrient for adolescents as it is needed to manufacture
certain hormones including testosterone and estrogen, it is essential to the synthesis
of vitamin D which is necessary for healthy bones and it is also utilized to repair the
membranes around our cells. Triglycerides are molecules of fat that are enclosed
along with cholesterol during transport in the bloodstream. When cholesterol and
triglycerides and some other fats are transported together in the blood, they are
packed together in bodies that are termed lipoproteins (Richard and Fogoros., 2011).
There are two different lipoproteins that have important health concerns for
adolescents. Low-density lipoprotein (LDL) can be thought of as a villain. When
cholesterol is transported in this manner, it can interact with the walls of one’s
arteries and become destructive. If LDL cholesterol collects on the wall of an artery,
it can trigger white blood cells to collect at the site and this apparently produces a
fatty substance that is called plaque that consider as risk factors for many chronic
conditions, including cardiovascular and coronary artery diseases, and metabolic
Perturbations such as diabetes. Over time, the artery can narrow and this will reduce
blood flow. Calcium may also collect at the site and this could produce a blood clot.
The reduced blood flow may produce signs of heart disease, and a blood clot in the
coronary arteries that supply blood to the heart muscle may cause a heart attack (
Schubert et al., 2005) (Dayton., 2011).
Raised cholesterol increases the risks of heart disease, stroke, cardiovascular disease
and obesity. It's therefore important to keep cholesterol levels within normal levels
by eating a diet lower in fats. If levels are elevated despite dietary measures there are
medications designed to lower cholesterol levels (Cichocki., 2007)).
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In 2008 the global prevalence of raised total cholesterol among adults (≥ 5.0 mmol/l)
was 39% (37% for males and 40% for females). Globally, mean total cholesterol
changed little between 1980 and 2008, falling by less than 0.1 mmol/L per decade in
men and women. The prevalence of elevated total cholesterol was highest in the
WHO Region of Europe (54% for both sexes), followed by the WHO Region of the
Americas (48% for both sexes). The WHO African Region and the WHO South East
Asian Region showed the lowest percentages (22.6% for AFR and 29.0% for SEAR)
2.9 Leptin
Human leptin is a protein of 167 amino acids. It is manufactured primarily in the
adipocytes of white adipose tissue, and the level of circulating leptin is directly
proportional to the total amount of fat in the body. In addition to white adipose
tissue—the major source of leptin—it can also be produced by brown adipose tissue,
placenta (syncytiotrophoblasts), ovaries, skeletal muscle, stomach (lower part of
fundic glands), mammary epithelial cells, bone marrow, pituitary and liver.
Leptin acts on receptors in the hypothalamus of the brain where it inhibits appetite
Leptin binds to neuropeptide Y (NPY) neurons in the arcuate nucleus, in such a way
that decreases the activity of these neurons. Leptin signals to the brain that the body
has had enough to eat, producing a feeling of satiety.
Leptin interacts with six types of receptors (Ob-Ra–Ob-Rf, or LepRa-LepRf) which
in turn are encoded by a single gene, LEPR. Ob-Rb is the only receptor iso form that
can signal intracellular via the Jak-Stat and MAPK signal transduction pathways, and
is present in hypothalamic nuclei (Ren et al., 2004).
It is unknown whether leptin can cross the blood-brain barrier to access receptor
neurons, because the blood-brain barrier is attenuated in the area of the median
eminence, close to where the NPY neurons of the arcuate nucleus are. It is generally
thought that leptin might enter the brain at the choroid plexus, where there is intense
expression of a form of leptin receptor molecule that could act as a transport
mechanism.
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Leptin Produced primarily by white adipose tissue, this protein is involved in energy
regulation at the level of the hypothalamus through modification of energy intake
and energy expenditure via a negative feedback loop. Since leptin is primarily
synthesized in adipocytes, there is a strong relationship between circulating leptin
levels and indices of body fat (Miller et al., 2004)

21

Chapter 3
Material & Methods
This chapter describes the sample size and the techniques used, the target population,
study area, tools that are used in data collection such as blood samples,
anthropometric measurements, and techniques of analysis of the blood samples.
3.1 Study design
This is a cross sectional study carried-out in the five governorates of Gaza Strip.
Cross sectional study is usually rapid, quick, cheap, and easily undertaken.
It is generally carried out at a point of time or over a short period (coggan, et al.,
1992).
3.2 Target population
The study population was adolescents aged 15-19 years old that were chosen from
secondary schools, public and privet schools. The total number of teenagers aged
15-19 years old in the Gaza Strip in secondary schools is 90751 of both refugee and
citizen (Ministry of Education, 2008).
adolescents.

According to this sample size was 442

Diabetic adolescents were excluded, where all other teens were

included. The schools in which study conducted were as follow:
1. North Gaza governorate
Ahmad Al-Shoqery for males, Shadia Abu-Ghazala for females, Ebad AlRahman privet school for males and females.
2. Gaza city governorate
Joles for males, Ramez Faghra for females, The Holly Family privet school
for males and females.
3. South Gaza governorate
Al-Qarara for males, Aylabon for females, Fatma Al-Zahraa privet school for
females, Al-Sedeq privet school for males.
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3.3 Inclusion and exclusion criteria
All students between 15-19 years old were included. While those less than
15 years old or more than 19 years. Also diabetic adolescents were excluded.
3.4 Sampling Method
The target population was teenagers aged 15-19 years, a list of secondary schools,
public and privet to participate in the study where sample selected was carried out.
This list included secondary school adolescents selected with a probability
proportional to enrolment size.
The sample was selected through the following stages:
First stage: determining of the secondary schools and the total number of teenager
students male and female out of each of the five governorates.
Second stage: simple random selection of the secondary schools, public and private
to match the required number of teenager students male and female in each
governorate in a proportional bases.
Third stage: simple random selection of the teenager students from every class out
of every single secondary school regardless of its total size so the classes is our
sample unit and in each class selected, every student chosen was interviewed with
taking anthropometric measurements.
Forth stage: obese students were selected according to BMI for age in each school
in each governate and control students with normal BMI for age were selected from
the same class, school and age.
Fifth stage: return back to secondary schools in which obese members where, and
two blood samples were taken from them also two blood samples were taken from
the control group.
3.5 Training and preparation for the fieldwork
Six well qualified persons were chosen as field workers for this study (two female
pharmacists, two male students from university, a male nurse and a male lab
technician). The nurse and lab technician were responsible for blood collecting
samples from the obese teenagers. In secondary school of males the two pharmacists
are participating in the filling of the nutrition assessment questionnaires with male
students, while the researcher and the students of university were responsible for
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taking anthropometric measurements of audients and vice versa in female secondary
schools.
3.6 Pilot study
Before data collection proceeds, the tools of the project were piloted in one
secondary school of the Gaza Strip. The researcher examined the research tools in
term of acceptability, applicability, and the time frame as well as data analysis.
Questionnaire and the data collection process were modified according to the result
of pilot study. For example food frequency questionnaire did not contain some foods
that were included later on.
3.7 Ethical consideration
Official approval to conduct the research study was obtained from Al-Azhar
University, college of pharmacy, the ministry of education and higher education after
letter of request was sent. Official approval from Helsinki comity also obtained
(Annex 1). Adolescent student parents were given a full explanation in the Arabic
language about the purpose of the study and confidentiality of the information and
that participation was completely optional (Annex 2).

3.8 Questionnaire design
The questionnaire was designed to include four parts:

3.8.1 The first part included some information about the socio-demographic factors,
health and nutritional history of the audient.

3.8.2 The second part included the anthropometric measurement (weight, height, and
west circumference and triceps skin fold thickness of the audient).

3.8.3 The third part of the questionnaire included information about food equency.

3.8.4 The forth part of the questionnaire included life style and eating habits of the
audient and audient’s family.
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3.8.5 The fifth part of the questionnaire included the physical activity of the audient.

3.8.6: The sixth part of the questionnaire included the smoking habit and it’s effect
on eating of the audients.
Face to Face interview conducted by one of the co-assistant or by the researcher
herself with teenager students. During the study, 442 questionnaires were completed
(Annex 3)
3.9 Anthropometric measures
3.9.1 Weight
Weight was measured by using professional weighing scale (SECA type). Teenager
weight was measured without shoes and with minimum clothes, to the nearest
100gm. The scale was zeroed before each session and calibrated with a known
weight. Each audient was standing on the scale and the researcher recorded the
weight reading (Gibney et al., 2006).

3.9.2 Height
Height was measured by using a stadiometer, (SECA type), which was mounted to
the wall by resting the body meter on the ground, and placing it against the wall with
the visual display facing the researcher. Height was measured to the nearest 0.1 cm
using the stadiometer attached to the wall. The audient stood straight with heels
where weight was distributed evenly on both feet, buttocks and back touching the
wall. The head was positioned so that the line of vision was at right angles to the
body and the arms hang freely by the sides. The measurement was recorded to the
nearest 0.1cm.

All measurements were recorded in the special part in the

questionnaire (Webster-Gandy et al., 2006).

3.9.3 Triceps skinfold
Triceps skinfold was measured by Harpenden skinfold caliper HSK-BI; the subject
may either sit down or stand for this procedure, the researcher stand behind the
subject, slightly to their left. The researcher places her right arm directly behind the
subject’s right arm and instructs the subject to relax their right arm by the side of
their body; it should be positioned so the palm is facing forward. The researcher
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measure the distance between the postero-lateral (outer part of the back) bony point
of the acromion (bony part of the shoulder tip) on the subject’s shoulder to the
olecranon (elbow tip). The tap measure must not hang vertically, but must join the
two bony landmarks, with the right hand edge of the tape on the center of the upper
border of the olecranon. The halfway point was marked, on the right hand side of the
tape, with the marker point. The tape is 1 cm in diameter, by allowing for this by
measuring 0.5 cm inwards after the initial mark. The second mark was used as the
midway marker position. With the researcher left hand, she sweeped up a vertical
skinfold of about 0.5” from just above the marked point. Skinfold should be free.
With the researcher right hand, the calipers were hold horizontally behind the
subject’s arm and the jaws of the calipers were applied so they sit either side of the
exact marked point. Slowly and gently the researcher released the caliper handle and
removed her left arm off the subject’s arm. The arm should remain relaxed and
poised by the subject’s side. The caliper needle should initially fall quickly and then
gradually come to rest. The reading would be taken as soon as the needle has
stabilized and stopped moving. The measurement in millimeters to the nearest 0.2
division was taken by the researcher and then the calipers were released (Gibney et
al., 2006).

3.9.4 Interpretation of height and weight
Body Mass Index for age (BMI/Age) defines the general nutritional status,
correlation of liptin with triceps and west circumference have been recommended
for the use as indicators of nutritional status. Reference value is Z-score WHO 2007
for both sex aged 15-19 years.

3.10 Blood sample collection and analysis
After obtaining apparent permission, blood specimens were collected. 2-3 ml of
venous blood was drawn into EDTA container for measuring hemoglobin level, and
another 5-7 ml of venous blood was drawn into blood container without EDTA.
The blood sample collected and preserved in ice bag and transported to the
laboratory for examination.
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3.10.1 Analysis of lipid profiles.
3.10.1.1 Blood sampling and processing:
• Six ml of 12 hrs fast blood samples were collected from the subjects in plastic
centrifuge tubes without any anticoagulant.
• The tubes left for a while.
• Centrifugation at 3000 rpm for 20 min.
• The separated serum was stored at 2-5°C for no more than 24 hours prior to
lipid profile determination.

3.10.1.2 Lipid Profiles analysis:
Lipid profile analysis included cholesterol, high density lipoprotein-cholesterol
(HDL-c), low density lipoprotein-cholesterol (LDL-c), and triglyceride was carried
out using a commercially available diagnostic system (GmbH-Germany) test kits.

3.10.2 Serum Leptin analysis methods:
•

Six ml of 12 hrs fast blood samples were collected from the subjects in plastic
centrifuge tubes without any anticoagulant.

•

The tubes left for a while.

•

Centrifugation at 3000 rpm for 20 min.

•

The separated serum was stored frozen at -70°C for serum human Leptin
analysis.

•

Frozen serum samples were thawed at 4-8 ˚C then mixed by gentle shaking at
room temperature prior to use.

•

Determination of human leptin level were carried out by competitive enzyme
immunoassay technique using ELIZA kits from Diagnostic System
Laboratories (Texas, USA).

3.10.3 Heamoglobine Analysis.
•

Dispense 2.0 ml of hemoglobin reagent into test tubes labeled "blank",
"control", "patient", etc.

•

Place 0.01 ml (10 micro liter) of sample into respective tubes. Mix.
Allow all tubes to stand for three minutes at room temperature.
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•

To a tube labeled standard, place 2.0 ml of standard.

•

Set spectrophotometer to 540 nm and zero with the reagent blank.

•

Read and record absorbance values of all tubes.

•

See calculation to obtain values.

Calculation
Abs = Absorbance
(Absorbance of unknown / Absorbance of standard) X Concentration Of
standard (g/dl) = value (g/dl). (Teco diagnostics)

3.11 Operational Definitions
1- BMI = Weight in Kg/ Height in square meter.
2- Cut-off values that were used for classification, the anthropometric indicators
according to (WHO, 2007) are described in the following table.

Table 3.1: Anthropometric cutoff points
Indicators

Anthropometric variables Cut-off values (z-score)

Stunting

Low height for age

< 3rd percentile.

Overweight High BMI for age

+1 SD ≤ BMI < +2 SD

Obesity

High BMI for age

≥ +2 SD

Thinness

Low BMI for age

< 5th percentile

3- There are no cut-off points for skin fold thickness for adolescents.
4- The cut-off point for adult west circumference is 90 cm for males, and 80 cm for
females. There are no cut-off point for skin fold thickness for adolescents.
5- Anemia: As proposed by WHO, anemia is considered to be present if the Hb value
less than 12 gm/dl in females and less than 13 gm/dl in males (WHO, 2008).
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3.12 Data collection and analysis:
Data were collected from adolescents at their schools at April and May, 2009.
Nutritional indicators (Overweight, obesity, thinness, and stunting) of the study
sample were calculated according to the above operational definitions using SPSS
WIN (Version 13). The t- test and ANOVA were used to investigate the statistical
association between the nutritional indicators and other factors.
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Chapter (4)
RESULTS
4.1 Sociodemographic description of the study sample
The present study was cross sectional study. The total sample number was 442
students which included 205 (46.2 %) males and 237 (53.4 %) females. The average
age of the studied males was 17 years and that for females was 16 years.
About 69.0% of surveyed teenagers had a family member ranged from 4 to 9. In
addition, about 27.0 % of the surveyed adolescents had family member's ≥10. The
large family members by ≥10 were more evident in North Governorate (Data are not
shown).
About two third (66.7 %) of the sample were refugees while 33.3% were local
citizens.
Moreover about 42.5 % of teenager’s mother had a secondary level of education,
while 27.8 % had a preparatory education and lower. Of these women 29.4 % had
university education level and 2.9 % were illiterate. About seventy percent (70.6 %)
of surveyed teenagers had fathers with secondary and higher, while 29.4 % had a
preparatory education and lower. Of those men, 44.6 % had university education,
and 3.4 % were illiterate. The percentage of illiterates among males was higher than
females (Table 4.1).
More than forty percent (44.8 %) of the surveyed teenagers, had employed fathers,
while 21.9 % were un-employed. Only 1.6 % of the total sample their father
occupation were farmers. The rest 24.9 % were workers. Regarding mother
employment, it was found that 19.5 % of the surveyed teenager’s mother were
employees while 78.1 % of them were home care and have no working activity
outside the home (Table 4.2).
Approximately, 31.0 % of the surveyed adolescent’s family had monthly income less
than 1000 NIS and 41.0 % had a family income more than 2000 NIS. Moreover 31.0
% of the surveyed teenager's families did not have enough income to secure food for
daily life.
More than ninety percent (93.4%) of the surveyed adolescent's families live in their
owned houses and about 6.6% live in rented houses( Data are not shown).
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Table 4.1: Socio demo graphic variability's of the study sample in each Governorate.
Socio-demographic Variables

NG

N(%)

GC N(%)

SG N(%)

Total

N(%)

Residential status

p-value
0.00

Refugees

119 (26.9)

123 (27.8)

53 (12.0)

295 (66.7)

Citizen

15 (3.4)

51 (11.5)

81 (18.3)

147 (33.3)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Illiterate

2

(0.5)

1

(0.2)

10 (2.3 )

13

(2.9)

Primary

6

(1.6 )

2

(0.5 )

17 (3.8)

25

(5.7)

Preparatory

37 ( 8.4)

27 (6.1)

22 (5.0)

85

(19.2)

Secondary

54 (12.2)

71 (16.1)

63 (14.3)

188 (42.5)

University

35 (7.9)

73 (16.5)

22 (5.0)

130 (29.4)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Illiterate

2

(0.5 )

2

(0.5 )

11 (2.5)

15

(3.4)

Primary

10

(2.3)

7

(1.6)

20 (4.5)

37

(8.4)

Preparatory

30

(6.8)

24 (5.4)

24 (5.4)

78

(17.6)

Secondary

36

(8.1)

37 (8.4)

42 (9.5)

115 (26.0)

University

56

(12.7)

104 (23.5)

37 (8.3)

197 (44.6)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Mother education

0.00

Father’s education

0.00

Mother occupation

0.002

Home care

106 (24.0)

124 (28.0)

115 (26.0)

345 (78.1)

Employee

26

(5.9)

47

(10.6)

13 (2.9)

86

(19.5)

Dead

2

(0.5 )

3

(0.6 )

6

11

(2.5)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Employee

60 (13.6)

96

(21.7)

42 (9.5)

198 (44.8)

Worker

39 (8.8)

45

(10.2)

26 (5,6)

110 (24.9)

Farmers

0

0

(0.0)

7

7

(1.6)

Unemployed

25 (5.7)

24

(5.4)

48 (10.9)

97

(21.9)

Death

10 (2.3)

9

(2.0)

11 (2.5)

30

(6.8)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Less than 1000

44 (10.0)

30

(6.8)

62 (14.0)

136 (30.8)

From 1000 to 2000

37 (8.4)

51

(11.5)

37 (8.4)

125 (28.3)

More than 2000

53 (12.0)

93

(21.0)

35 (7.9)

181 (41.0)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

Sufficient

89 (20.1)

145 (32.8)

71 (16.1)

305 (69.0)

Insufficient

45 (10.2)

29

63 (14.3)

137 (31.0)

Total

134 (30.3)

174 (39.4)

134 (30.3)

442 (100.0)

(1.4)

Father occupation

0.00

(0.0)

(1.6)

Family income( NIS)

0.00

Food supply

(6.6)

NG: north Gaza, GC: Gaza, SG:south Gaza, NIS: new isreal shekel.$
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0.00

4.2 Nutritional indicators of the adolescents
4.2.1 Overweight
4.2.1.1 Overweight versus socio-demographic and economic variables.
The prevalence of overweight versus some sociodemographic, health and
nutritional factors is shown in table 4.2. About 11.3 % of the surveyed adolescents
were found to be overweight (+1 SD ≤ BMI for age < +2 SD). It was also found that
the prevalence of overweight was 11.7 % among males and about 11.0 % among
females. No statistical significance relationship was found between sex and
overweight (P=0.80).
The prevalence of overweight was 13.3 % in NG. Followed by 12.7 % in GC; while
the prevalence in SG is 5.2 % (Data are not shown).
Regarding residential status it was found that no statistical significance relationship
was observed between the residence and overweight (p=0.24). Moreover, it was
observed that the prevalence of overweight was higher among refugee adolescents
(12.5 %) in comparison with local citizen adolescents (8.8 %). This means that 74.0
% of overweight adolescents were from refugee.
It was also found that 70.0 % of overweight adolescents had mothers with either
secondary educational or high educational level. No statistical significance
relationship was not found between adolescent's mother educations and overweight
(P=0.83). The same result was also recorded between father education and
overweight (p=0.25), (Data are not shown).
According to table 4.3 it was also found that (76.0 %) of overweight adolescent's
fathers were either workers, farmers and employed. No statistical significance
relationship was observed between the father occupations and overweight (P=0.25).
Also mother occupations had statistical significance with overweight (p=0.05).
However, the prevalence of overweight increased with increasing family income and
more than fifty percent (50.0 %) of overweight adolescents were with families'
income more than 2000 NIS. No statistical significant relationship was observed
between the families income and overweight (p=0.16). Statistical significant
relationship also was observed between daily pocket money of teenagers and their
overweight (p=0.03).
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Table 4.2: Prevalence of overweight versus some sociodemographic factors.
Variables
Socio demographic variables

Overweight
Yes

No

No (%)

No (%)

Governorates

p-value

0.02

North Governorate.

19 (4.3)

115 (26.0)

Gaza Governorate.

23 (5.2)

151 (34.2)

South Governorate.

8

126 (28.5)

TOTAL

50 (11.3)

(1.8)

392 (88.7)

Sex

0.80

Male

24 (5.4)

181 (41.0)

Female

26 (5.9)

211 (47.7)

Total

50 (11.3)

392 (88.7)

Residence

0.24

Local citizen

13 (2.9)

134 (30.3)

Refugee

37 (8.4)

258 (58.4)

Total

50 (11.3)

392 (88.7)

Mother education

0.83

Illiterate

2

(0.5)

11 (2.5)

Primary

2

(0.5)

23 (5.2)

Preparatory

11 (2.5)

74 (16.7)

Secondary

20 (4.5)

168 (38.0)

University

15 (3.4)

116 (26.2)

Total

50 (11.3)

392 (88.7)

p-value is significant less than 0.05
NG:North Governorate. GC: Gaza City. SG: South Governorate.
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Table 4.3: prevalence of Overweight versus economical factors.
Variable

overweight

Not-overweight

p-value

Father occupation

No. (%)

No. (%)

0.25

Employee

28 (6.3)

170 (38.5)

Farmer

1

(0.2)

6

(1.4)

Worker

9

(2.0)

10

(22.9)

Not working

9

(2.0)

88

(19.9)

Dead

3

(0.7)

27

(6.1)

Total

50 (11.3)

392 (88.7)
0.05

Mother occupation
Employee

14 (3.2)

72

House keeper

36 (8.1)

309 (69.9)

Dead

0

11

Total

50 (11.3)

(0.0)

(16.3)

(2.5)

392 (88.7)

Family income(NIS)

0.16

<1000

12 (2.7)

124 (28.1)

1000 to 2000

13 (2.9)

112 (25.3)

>2000

25 (5.7)

156 (35.3)

TOTAL

50 (11.3)

392 (88.7)

Daily pocket money(NIS)

0.03

<2

11 (2.5)

142 (32.1)

2-5

31 (7.0)

211 (47.7)

>5

8
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TOTAL

50 (11.3)

(1.8)

(8.8)

392 (88.7)

Family external aids

0.40

Yes

19 (4.3)

169 (38.2)

No

31 (7.0)

223 (50.5)

Total

50 (11.3)

392 (88.7)

NIS: new Israel sheqel
p-value is significant less than 0.05
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4.2.1.2 Overweight versus health factor
Table 4.4 shows no statistical significance between overweight and respiratory
illness (p=0.46) or smoking (p=0.42).

Table 4.4: Overweight versus health factors
Overweight

Variables

Not-overweight
p-value

Previous history of respiratory illness

No.

No.

Yes

2

No

48 (10.9)

383(86.7)

Total

50 (11.3)

392(88.7)

(0.5)

0.46

9 (2.0)

Smoking

0.42

Not smoke

48 (10.9)

366 (82.8)

<box

2

(0.5)

23 (5.2)

>box

0

(0.0)

1

(0.2)

Coco pip

0

(0.0)

2

(0.5)

Total

50 (11.3)

392 (88.7)

p-value is significant less than 0.05
4.2.1.3 Overweight versus animal food frequencies.
Table 4.5 shows no significant statistical relationship between overweight and
different animal food frequencies (p>0.05).
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Table 4.5: Overweight versus animal food frequency.
Variable

overweight

Not-overweight

Food frequency

No. (%)

No. (%)

Consumption of diary products

p-value

0.26

Daily

37 (74.0)

270 (68.9)

Once weekly

8

(16.0)

51 (13.0)

Once every 2 weeks

2

(4.0)

24 (6.1)

Don’t eat

3

(6.0)

47 (12.0)

Consumption of egg

0.60

Daily

27 (54.0)

211 (53.9)

Once weekly

12 (24.0)

84

(21.4)

Once every 2 weeks

6

(12.0)

42

(10.7)

Don’t eat

5

(10.0)

55

(14.0)

Consumption of meat

0.39

Daily

34 (68)

217 (55.4)

Once weekly

8

(16)

119 (30.4)

Once every 2 weeks

2

(4)

24

(6.1)

Don’t eat

6

(12)

32

(8.2)

Consumption of fish

0.56

Daily

6

(12)

Once weekly

20 (40)

123 (31.4)

Once every 2 weeks

15 (30)

154 (39.3)

Don’t eat

9

67

(18)

48

(12.2)

(17.1)

Consumption of junk food

0.26

Daily

3

(6)

44

(11.2)

Once weekly

9

(18)

72

(18.4)

Once every 2 weeks

21 (42)

158 (40.3)

Don’t eat

17 (34)

118 (30.1)

p-value is significant less than 0.05
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4.2.1.4. Overweight versus plant food frequencies.
Similarly, no statistical relationship were observed between overweight and plant
food frequencies except with soft drinks (p=0.00) ( Table 4.6).
Table 4.6: The prevalence of overweight versus plant food frequency.
Variable

Overweight Not- overweight p-value

Food frequency

NO (%)

NO (%)

Consumption of carbohydrates (bread,

0.20

rice)
Daily

50 (11.3)

392(88.7)

Consumption of fruits

0.15

Daily

41 (82.0)

277(70.6)

Once weekly

6

(12.0)

68(17.3)

Once every 2 weeks

2

(4.0)

37(9.4)

Don’t eat

1

(2.0)

10(2.6)

Consumption of legumes

0.90

Daily

28 (56.0)

243 (62.0)

Once weekly

13 (26.0)

68 (17.3)

Once every 2 weeks

5

(10.0)

39 (9.9)

Don’t eat

4

(8.0)

41 (10.5)

Consumption of vegetables

0.36

Daily

45 (90.0)

378 (96.4)

Once weekly

4

(8.0)

8

(2.0)

Once every 2 weeks

1

(2.0)

3

(0.8)

Don’t eat

0

(0.0)

3

(0.8)

Consumption of fried food (flafel)

0.10

Daily

34 (68.0)

320 (81.6)

Once weekly

10 (20.0)

45

(11.5)

Once every 2 weeks

5

(10.0)

18

(4.6)

Don’t eat

1

(2)

9

(2.3)
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Consumption of sweets

0.20

Daily

37

(74)

259 (66.1)

Once weekly

7

(14)

53

(13.5)

Once every 2 weeks

4

(8)

52

(13.3)

Don’t eat

2

(4)

28

(7.1)

Consumption of soft drinks

0.00

Daily

21

(42)

105 (26.8)

Once weekly

12

(24)

82

(20.9)

Once every 2 weeks

5

(10)

71

(18.1)

Don’t eat

12

(24)

134 (34.2)

Consumption of chipps

0.11

Daily

34

(68)

230

(58.7)

Once weekly

6

(12)

35

(8.9)

Once every 2 weeks

1

(2)

26

(6.6)

Don’t eat

9

(18)

101

(25.8)

Consumption of seeds

0.28

Daily

31

(62)

226 (57.7)

Once weekly

12

(24)

78

(19.9)

Once every 2 weeks

3

(6)

37

(9.4)

Don’t eat

4

(8)

51

(13)

p-value is significant less than 0.05
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4.2.1.5. Overweight versus dietary habits.
Table 4.7 shows no statistical relationship between overweight and different dietary
habits except kinds of snaks (p=0.03).
Table 4.7: The prevalence of overweight versus diet habits.
Diet habits
Overweight Not-overwewight
Number of meals per day

No. (%)

N0.

(%)

<3 meals

25

(50)

201 (51.3)

3meals

23

(48)

165 (42.1)

>3meals

2

(2)

26

p-value
0.80

(6.6)

Main meal

0.70

Breakfast

0

(0.0)

3

(0.8)

Lunch

45

(90)

349 (89)

Dinner

5

(10)

40

(10.2)

Kind of snaks (between meals)

0.03

Don’t have

2

(4)

47

(12)

Fruits

9

(18)

85

(21.7)

Drinks

16

(32)

133 (33.9)

Sweets

5

(10)

28

(7.1)

All of them

18

(36)

99

(25.3)

Favorite food

0.45

Fried

23

(46)

165 (42.1)

Boiled

5

(10)

20

Grilled

16

(32)

161 (41.1)

Fresh

6

(12)

46

(5.1)

(11.7)

Sleep immediately after meal

0.38

Yes

5

(10)

No

45 (90)

57

(14.5)

335 (85.5)

Breakfast place

0.24

Don’t have

2

26

Home

27

237 (60.5)

Out side

0

8

39

(6.6)

(2)

School

21

117 (29.8)

Lunch place

0.16

Don’t have

0

5

(1.3)

Home

46

372

(94.9)

Out side

3

7

(1.8)

School

1

8

(2)

Dinner place

0.86

Don’t have

8

(16)

68

(17.3)

Home

41

(82)

306

(78.1)

Out side

1

(2)

18

(4.6)

p-value is significant less than 0.05
4.2.2 Obesity
4.2.2.1 Obesity versus sociodemographic and economical variables.
The obesity prevalence versus some sociodemographic factors are shown in table
4.8. The prevalence of obesity of adolescents (15-19 yr) in Gaza strip was 24.3 %
(BMI for age ≥ +2 SD ). It was also found that the prevalence of obesity was 9%
among males and about 15.4 % among females. About 37.0 % of the obese
adolescents were males; and 63.0 % were females. The prevalence of obesity was
9.5 % in Gaza City. followed by North Governorate and South Governorate. which
were nearly seven percent (7.2 % and7.7 % respectively. About 95.0 % of the obese
adolescents live in their own house (Data are not shown). Statistical significance
relationship was found between sex and obesity (P=0.02). No statistical significance
relationship was observed between the residences and obesity (p=0.36). Moreover,
it was observed that the prevalence of obesity was higher among refugee adolescents
(17.2 %) in comparison with local citizen adolescents (7.2 %). This means that 70.4
% of obese adolescents were from refugee. It was also found that more than seventy
percent (72.2 %) of obese adolescents had mothers with either secondary educational
or high educational level. Statistical significance relationship was not found between
adolescent's mother educations and obesity (P=0.07). The same result was recorded
between father education and obesity (p=0.37).
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Table 4.9 illustrate that there were no statistical significant relationship between
obesity distribution in private schools and all governorates (p=0.40). In contrast to
Gaza city privet school, there were a statistical significant relationship between the
two variable (p=0.00).
In the study, it was also found that 42.6 % of obese adolescent's fathers were
employed. No statistical significance relationship was observed between the father
occupations and obesity (P=0.67), unlike mother occupations (p=0.03). The
prevalence of obesity increased with increasing family income and 42.6 % of obese
adolescents were with families' income more than 2000 NIS. No statistical
significance relationship between income and obesity (p=0.79). Similarly no
statistical significant relationship was observed between daily pocket money of
teenagers and their obesity (p=0.37) (Table 4.10).

Table 4.8: The prevalence of obesity versus socio demographic variables.
Variables

Obese

Socio demographic variables No

Not obese
(%)

No

(%)
0.02

Sex
Male

40

(37)

165

(49.4)

Female

68

(63)

169

(50.6)

Total

108

(24.4)

334

(75.6)
0.76

Governorates
North Governorate

32

(7.2)

102

(23.1)

Gaza Governorate

42

(9.5)

132

(29.9)

South Governorate

34

(7.7)

100

(22.6)

Total

108

(24.4)

334

(75.6)
0.36

Residence
Local citizen

32

(7.2)

115

(26.0)

Refugee

76

(17.2)

219

(49.5)

Total

108

(24.4)

334

(75.6)
0.07

Mother education
Illiterate

P-value

2

(0.5)

41

11

(2.5)

Primary

12

(2.7)

13

(2.9)

Preparatory

16

(3.6)

69

(15.6)

Secondary

47

(10.6)

141

(31.9)

University

31

(7.0)

100

(22.6)

Total

108

(24.4)

334

(75.6)
0.37

Father education
Illiterate

2

(0.5)

13

(2.9)

Primary

14

(3.2)

23

(5.2)

Preparatory

21

(4.8)

57

(12.9)

Secondary

25

(5.7)

90

(20.4)

University

46

(10.4)

151

(34.2)

Total

108

(24.4)

334

(75.6)

NG: North Gaza, GC: Gaza City, SG: South Gaza.
p-value is significant less than 0.05

Table 4.9: The prevalence of obesity among private schools
Variable

Obese

Not obese

All governorates of G.strip

p-value
0.40

Privet school in G. strip

22

(5.0)

56

(12.7)

Public school in G. strip

86

(19.5)

278

(62.9)

Total

108

(24.4)

334

(75.6)

Gaza governorates

0.00

Privet school in GC.

11

(2.5)

27

(6.1)

Public school in GC

31

(7.0)

372

(84.4)

Total

42

(9.5)

399

(90.5)

p-value is significant less than 0.05
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Table 4.10: The prevalence of obesity versus economical factors.
Obese
Not obese
Variables
Father occupation

N0. (%)

N0.

(%)

Employee

46

(10.4)

152

(34.4)

Farmer

1

(0.2)

6

(1.4)

Worker

29

(6.6)

81

(18.3)

Unemployment

23

(5.2)

74

(16.7)

Dead

9

(2.0)

21

(4.8)

Total

108

(24.4)

334

(75.6)

p-value
0.67

0.03

Mother occupation
Employee

15

(3.4)

71

(16.1)

House keeper

93

(21.0)

252

(57.0)

Dead

0

(0.0)

11

(2.5)

Total

108

(24.4)

334

(75.6)
0.79

Family income (NIS)
<1000

33

(7.5)

103

(23.3)

1000 to 2000

29

(6.6)

96

(21.7)

>2000

46

(10.4)

135

(30.5)

TOTAL

108

(24.4)

334

(75.6)
0.37

Daily pocket money (NIS)
<2

43

(9.7)

110

(24.9)

2-5

53

(12.0)

189

(42.8)

>5

12

(2.7)

35

(7.9)

TOTAL

108

(24.4)

334

(75.6)
0.17

Family external reliefs
Yes

52

(11.8)

136

(30.8)

No

56

(12.7)

198

(44.8)

Total

108

(24.4)

334

(75.6)

NIS: New Isreal Sheqel
p-value is significant less than 0.05
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4.2.2.2 Obesity versus health variables.
Table 4.11 shows that neither respiratory illness nor smoking had statistical
significance (p>0.05).
Table 4.11: The prevalence of obesity versus health factors.
Obese
Not obese
Variable
No.

(%)

No.

(%)

Yes

5

(1.1)

6

(1.4)

No

103

(23.3)

328

(74.2)

Total

108

(24.4)

334

(75.6)

previous history of respiratory

p-value
0.10

illness

0.78

Smoking
Not smoke

100

(22.6)

314

(71.0)

<box

8

(1.8)

17

(3.8)

>box

0

(0.0)

1

(0.2)

Coco pip

0

(0.0)

2

(0.5)

Total

108

(24.4)

334

(75.6)

p-value is significant less than 0.05
4.2.2.3 Obesity versus animal food frequencies.
Table 4.12 shows the prevalence of overweight versus animal food frequency.
About 76.0 % of teenagers ate junk food once monthly or not at all. Dairy products,
eggs, fish, meats, and junk food had no statistical relationships with obesity (p>0.05).

44

Table 4.12: The prevalence of obesity versus animal food frequency.
Variables

Obese

Not-obese

Food frequency

No

No

Consumption of dairy products
Daily
Once weekly
Once every 2 weeks
Don’t eat
Total

Consumption of egg
Daily
Once weekly
Once every 2 weeks
Don’t eat
Total

Consumption of meat
Daily
Once weekly
Once every 2 weeks
Don’t eat
Total

Consumption of fish
Daily
Once weekly
Once every 2 weeks
Don’t eat
Total

Consumption of junk food
Daily
Once weekly
Once every 2 weeks
Don’t eat

(%)

P-value

(%)
0.06

70
16
6
16
108

(15.9)
(3.6)
(1.4)
(3.6)
(24.4)

237
43
20
34
334

(53.6)
(9.7)
(4.5)
(7.7)
(75.6)
0.46

59
16
16
17
108

(13.5)
(3.6)
(3.6)
(3.8)
(24.4)

179
80
32
43
334

(40.5)
(18.1)
(7.2)
(9.7)
(75.6)
0.18

68
21
8
11
108

(15.3)
(4.8)
(1.8)
(2.5)
(24.4)

183
106
18
27
334

(41.4)
(24.0)
(4.1)
(6.1)
(75.6)
0.07

13
25
47
23
108

15
20
36
37
Total
108
p-value is significant less than 0.05

(2.9)
(5.7)
(10.6)
(5.2)
(24.4)

41
118
122
53
334

(9.3)
(26.7)
(27.6)
(12.0)
(75.6)
0.55

(3.4)
(4.5)
(8.1)
(8.4)
(24.4)

45

32
61
143
98
334

(7.2)
(13.8)
(32.4)
(22.2)
(75.6)

4.2.2.4 Obesity versus plant food frequencies.
It was found that 74.0 % of the overweight teenagers eat sweets in a daily bases.
Around seventy percent (68.0 %) of the teenagers ate a fried food or ate fried potato
(chipps) in a daily bases with no statistical significance (p>0.05). About 62.0 % of
the studied sample ate nuts in a daily bases.
No statistical relationships between obesity and plant food frequencies (p>0.05)
except for nuts consumption (p=0.04).
Table 4.13: The prevalence of obesity versus plant food frequency.
Variables
Obesity
P-value
Yes
Food frequency

No

No
(%)

No

(%)

Consumption of carbohydrates

0.32

(bread, rice)
Daily

108

(100)

334

(100)

Consumption of fruits

0.76

Daily

76

(17.2)

242

(54.7)

Once weekly

20

(4.5)

54

(12.2)

Once every 2 weeks

8

(1.8)

31

(7.0)

Don’t eat

4

(0.9)

7

(1.6)

Total

108

(24.4)

334

(75.6)

Consumption of legumes

0.12

Daily

67

(15.1)

204

(45.1)

Once weekly

14

(3.2)

69

(15.2)

Once every 2 weeks

15

(3.4)

29

(6.6)

Don’t eat

12

(2.7)

33

(7.5)

Total

108

(24.4)

334

(75.6)

Consumption of vegetables

0.40

Daily

104

(23.6)

319

(72.2)

Once weekly

2

(0.5)

10

(2.3)

Once every 2 weeks

1

(0.2)

3

(0.7)

Don’t eat

1

(0.2)

2

(0.5)

Total

108

(24.4)

334

46

(75.6)

Consumption of fried food

0.81

(flafel)
Daily

86

(19.4)

268

(60.6)

Once weekly

13

(2.9)

42

(9.5)

Once every 2 weeks

6

(1.4)

17

(3.8)

Don’t eat

3

(0.7)

7

(1.6)

Total

108

(24.4)

334

(75.6)

Consumption of sweets

0.24

Daily

71

(16.0)

225

(50.9)

Once weekly

10

(2.3)

50

(11.3)

Once every 2 weeks

17

(3.8)

39

(8.8)

Don’t eat

10

(2.3)

20

(4.5)

Total

108

334

(75.6)

(24.4)

Consumption of soft drinks

0.30

Daily

35

(8.0)

91

(20.6)

Once weekly

18

(4.1)

76

(17.2)

Once every 2 weeks

15

(3.4)

61

(13.8)

Don’t eat

40

(9.0)

106

(24.0)

Total

108

334

(75.6)

(24.4)

Consumption of chipps

0.31

Daily

66

(15.0)

198

(44.8)

Once weekly

5

(1.1)

36

(8.1)

Once every 2 weeks

6

(1.4)

21

(4.8)

Don’t eat

31

(7.0)

79

(17.9)

Total

108

(24.4)

334

(75.6)

Consumption of nuts

0.04

Daily

67

(15.1)

190

(42.9)

Once weekly

14

(3.2)

76

(17.2)

Once every 2 weeks

7

(1.6)

33

(7.5)

Don’t eat

20

(4.5)

35

(7.9)

Total

108

(24.4)

334

(75.6)

p-value is significant less than 0.05
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4.2.2.5 Obesity versus dietary habits.
. Number of meals per day had no statistical significance with overweight (p=0.9)
where as 46.0 % of the studied sample had three meals per day. More than ninety
percent (92.0 %) ate at their houses with no statistical significance (p=0.16) (Table
4.14).
Table 4.14: The prevalence of obesity versus dietary habits.
Diet habits
Obese
Not-obese
NO

(%)

NO

P-value

(%)

Number of meals per day

0.91

<3 meals

55

(12.4)

171

(38.7)

3meals

47

(10.6)

141

(31.9)

>3meals

6

(1.4)

22

(5.0)

Total

108

(24.4)

334

(75.6)

Main meal

0.87

Breakfast

1

(0.2)

2

(0.5)

Lunch

95

(21.5)

299

(67.6)

Dinner

12

(2.7)

33

(7.5)

Total

108

(24.4)

334

(75.6)

Kind of snakes

0.83

Don’t have

11

(2.5)

38

(8.6)

Fruits

23

(5.2)

71

(16.1)

Drinks

41

(9.3)

108

(24.4)

Sweets

8

(1.8)

25

(5.7)

All of them

25

(5.7)

92

(20.8)

Total

108

(24.4)

334

(75.6)

Favorite way of preparing food

0.09

Fried

45

(10.2)

143

(32.4)

Boiled

3

(0.7)

22

(5.0)

Grilled

41

(9.3)

136

(30.8)

Fresh

19

(4.3)

33

(7.5)
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Total

108

(24.4)

334

(75.6)

Sleep immediately after meal

0.36

Yes

18

(4.1)

44

(10.0)

No

90

(20.4)

290

(65.6)

Total

108

(24.4)

334

(75.6)

Breakfast place

0.93

Don’t have

6

(1.4)

22

(5.0)

Home

86

(15.4)

196

(44.3)

Out side

1

(0.2)

5

(1.1)

School

32

(7.2)

108

(24.5)

Total

108

(24.4)

334

(75.6)

Lunch place

0.39

Don’t have

3

(0.7)

2

(0.5)

Home

101

(22.9)

317

(71.7)

Out side

2

(0.5)

8

(1.9)

School

2

(0.5)

7

(1.6)

Total

108

(24.4)

334

(75.6)

Dinner place

0.13

Don’t have

16

(3.6)

60

(13.6)

Home

85

(19.2)

262

(59.3)

Out side

3

(0.7)

10

(2.3)

Home and out side

4

(0.9)

2

(0.5)

Total

108

(24.4)

p-value is significant less than 0.05
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334

(75.6)

4.2.3 Effect of physical activity
It was found that physical activity had statistical significant relationship with
overweight and obesity (p=0.007) among whole study population. About 51.9 % of
obese and 40.0 % of overweight sample don’t exercise at all (Table 4.15) (Figure
4.1). In case of females, it was found that there a statistical significant relationship
between physical activity and obesity (p=0.00). In contrast, males showed no
statistical relationship with obesity (0.95) (Table 4.16). For overweight, there was no
statistical relationship between male or female overweight versus exercise (p=0.61,
p=0.44 respectively) (table4.17).
Table 4.15: relationship between exercise versus BMI of males and females

Exercise

Total

Yes NO
% of Total
No NO
% of Total
NO
% of Total

BMI combined sex
Thinness
Normal
MF
MF
11
177
2.51
40.41
5
87
1.14
19.86
16
264
3.65
60.27

Overwt
MF
30
6.84
20
4.56
50
11.41

Obese
MF
52
11.87
56
12.78
108
24.65

M: male, F: female.
Figure 4.1: Relationship between exercise and BMI of males and females
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PVALUE

Total
0.00
270
61.64
168
38.35
438
100

Table 4.16: Relationship between exercise versus obesity among study population.

Exercise

Obesity
NO
NO

YES
(%)

NO

p-value
(%)

Male

0.95

Yes

248

(56.1)

25

(5.7)

No

154

(34.8)

15

(3.4)

Total

402

(91.0)

40

(9.0)

Female

0.00

Yes

245

(55.4)

28

(6.3)

No

129

(29.2)

40

(9.0)

Total

374

(84.6)

68

(15.3)

Table 4.17: Relationship between exercise versus overweight among males and
females of study sample.
Overweight
Exercise

NO
NO

YES
(%)

NO

p-value
(%)

Male

0.61

Yes

256

(57.9)

17

(3.8)

No

162

(36.7)

7

(1.6)

Total

418

(94.6)

24

(5.4)

Female

0.43

Yes

260

(58.8)

13

(2.9)

No

156

(35.3)

13

(2.9)

Total

416

(94.1)

26

(5.9)
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4.2.4 Anemia
Table 4.18 illustrate that there were statistically a significant relationship between
anemia and distribution of schools (p=0.00). In contrast, there were no statistical
relationship between anemia and gender of the study sample (p=0.28) (Table 4.19).
Regarding the governorates and it’s relation to anemia, no statistical relationship
were demonstrated (p=0.07) (Table 4.20).

Figure 4.2 shows that the highest

prevalence of anemia were in south governorate (20.9 %) and the lowest one were in
north governorate (16.5 %).

Table 4.18: Relationship between anemia versus schools of the study sample.
ANEMIA
SCHOOL

Yes
N

c X

ر4

Total

No
( )% N

( )%

3

3.9

7

11.3

10

1W  د ا#

7

9.1

3

4.8

10

) ي/  ا1Wأ

7

9.1

1

1.6

8

)1  اP< > ا

5

6.5

7

11.3

12

8

10.4

8

12.9

16

17

22.1

17

27.4

34

9

11.7

13

21.0

22

21

27.3

6

9.7

27

77

100.0 62

ا ) ارة

ر4

 ة: !4را
!ا3 , د أq
 نP#

ر4

Total

p-value

0.00

100.0 139

Table 4.19: Relationship between anemia versus the gender of study sample.
ANEMIA
SEX

Yes
N

No
( )%

N

( )%

Total

Male

29

37.7

23

37.1

52

Female

48

62.3

39

62.9

87

Total

77

100.0

62

100.0

139

52

p-value

0.28

Table4.20: Relationship between anemia versus the governorates of Gaza of
study sample.

ANEMIA
Yes
No
Total

Count
( )%
Count
( )%
Count
( )%

PLACE
North
Gaza
23
16.5
17
12.2
40
28.8

South
Gaza Gaza
25
29
18.0
20.9
31
14
22.3
10.1
56
43
40.3
30.9

Total
77
55.4
62
44.6
139
100

pvalue
0.074

Figure 4.2: Relationship between anemias versus the governorates of Gaza of
study sample.

-It was found there are no relationship between anemia versus overweight and
obesity (t-test=0.93, F=4.7, p=0.35) (data not shown).
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4.3 Leptin hormone.
4.3.1 Leptin of obese objects versus control
There was no deference noticed in Leptin hormone of obese objects and Leptin
hormone of normal BMI objects of the same age (t-test=0.93, p=0.85)

Table 4.21: Differences in Leptin hormone in obese versus control objects.
Case versus control

N

Case
Control

58
70

Mean
(ng/ml)
28.7
28.1

Std. Deviation
(ng/ml)
15.8
21.9

t- test

P-value

0.18

0.85

4.3.2 Leptin hormone versus lipid profile in obese objects.
It was found that there is a significant correlation between lipten hormone and total
cholesterol (Chol), high density cholesterol (HDL) and low density cholesterol
(LDL). There was no relationship between lipten hormone and triglycerides (TG).
Table 4.22: The relationship between Lipten hormone and lipid profiles.
Liptein

TG

Chol

HDL

LDL

Leptin

1

-0.02

0.24**

0.27**

0.16*

TG

-0.02

1

-0.16

-0.14

-0.15

Chol

0.24**

-0.16

1

0.31**

0.96**

HDL

0.27**

-0.14

0.31**

1

0.09

LDL

0.16*

-0.15

0.96**

0.09

1

Correlation is significant at the 0.01 level (2tailed).
Correlation is significant at the 0.05 level (2tailed).
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Figure 4.3 Relationship between Leptin and Lipid profiles

Table 4.23: The defferences between BMI with lipid profiles and Leptin hormone.

TG
CHOL
HDL
LIPTEIN
LDL

BMI combined
sex
Normal MF
Obese MF
Normal MF
Obese MF
Normal MF
Obese MF
Normal MF
Obese MF
Normal MF
Obese MF

N

Mean

82
35
82
35
82
35
82
35
82
35

151.2
148.0
163.6
171.1
44.9
46.3
34.6
34.9
89.7
95.1

Std.
Deviation
78.0
29.4
42.0
35.3
13.1
12.4
32.0
32.5
41.1
35.7

t-test

p-value

0.23
0.32
-0.92
-0.99
-0.55
-0.57
-0.06
-0.06
-0.68
-0.72

0.82//
0.75//
0.36//
0.33//
0.58//
0.57//
0.96//
0.96//
0.50//
0.47//

M: male, F: female, Tg: triglycerides, HDL: high density lipoprotein, LDL: low
density lipoprotein, CHOL: cholesterol.
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Table 4.23 and figure 4.3 illustrate that there were no differences noticed in
triglycerides, high density lipoprotein , low density lipoprotein, and cholesterol
between normal and obese and normal BMI objects of the same age (p-value>0.05)

Figure 4.4: The differences between TG, CHOL, HDL, LDL, and Leptin hormone
versus the gender of study sample.

4.3.3 Leptin hormone versus central obesity.
It was found that there are a significant relationship between leptin hormone and
west circumference which reflect the central obesity in males and females (Table
4.24 and table 4.25) (Figure 4.5).
Table4.24: The relation between Leptin hormone and central obesity among
males of the study population
Correlations

Leptin

Pearson Correlation
Sig. (2-tailed)

Leptin
1

Male west
circumference
0.519**
0.000

Male west
circumference Pearson Correlation
0.519**
1
Sig. (2-tailed)
0.000
** Correlation is significant at the 0.01 level (2-tailed)
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Table 4.25: correlation between Leptin hormone and central obesity among
females of the study population.
Correlations

Leptin

Pearson Correlation
Sig. (2-tailed)

Female West
circumference
0.544**
0.000

Leptin
1

Female West
0.544**
1
circumference Pearson Correlation
Sig. (2-tailed)
0.000
**
Correlation is significant at the 0.01 level (2-tailed).

Figure 4.4: The relation between Leptin hormone and central obesity of the
study population.
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4.3.4 Leptin hormone versus peripheral obesity
The researcher found in males a significant relationship between lipten hormone and
skinfold thickness which reflects peripheral obesity, in contrast; there was no such
relation in females (Table 4.26 and table 4.27) (Figure 4.6).
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Table4.26: The relation between Leptin hormone and peripheral obesity among
males of the study population.
Correlations
male
Skinfold
thickness
0.543**
0.000

Liptein
Liptein

Pearson Correlation
Sig. (2-tailed)

1

male
Skin fold
0.543**
1
thickness Pearson Correlation
Sig. (2-tailed)
0.000
**
Correlation is significant at the 0.01 level (2-tailed).

Table 4.27: The relation between Leptin hormone and peripheral obesity among
females of the study population.
Correlations
Leptin

Leptin
Pearson
Correlation
Sig. (2-tailed)

Female skin
fold thickness

Pearson
Correlation
Sig. (2-tailed)

58

Female Skin
fold thickness

1

0.148
0.170

0.148
0.170

1

Figure 4.6 Relation of Leptin and peripheral obesity

4.3.5 Leptin hormone versus physical activity.
There was no differences between Leptin hormone and physical activity (p=0.86).
Table 4.28: The relation between Leptin and exercise.
Exercise
Yes
No

N
84
48

Lipten
Mean
28.75
29.41

Std
21.21
18.71
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t-test
-0.18

p-value
0.86

Chapter 5
Discussion

5.1 The socioeconomic characteristics of the study sample
The present study described the nutritional, overweight, and obesity status of
adolescents aged 15-19 years old, in the governorates of Gaza strip.

Socio-

demographic, history of nutritional status, BMI, waist circumference, and triceps
skin fold thickness, other determinants of the nutritional status like life style,
associated diseases were also studied.
The results showed nearly equal percentage of the females and males (55.8% Vs
44.27%) among adolescents aged 15-19 years. This characterized the Palestinian
community that has almost equal percentage of males & females.
Moreover, 66.70% of the sample was refugees. This finding was consistent with the
actual distribution of refugees in the Gaza strip where 62.2 % of Gaza strip
population was refugees (PCBS, 2008).

About forty percent (41.69%) of the

refugee adolescents lived in the Gaza city governorate. This might be due to the
mixture of citizen and refugees found in Gaza city. In addition, Gaza city contains a
very large refugee camp (Al-shatee refugee camp).
On the other hand, about 69.0% of the surveyed adolescents had family members
ranged from 4 to 9. This finding was also consistent with the characteristics of
Palestinian community in Gaza strip.
Approximately twenty percent (29.2 %%) of the mothers had university degree
while, half of the mothers in the sample (42.3%) had secondary educational level,
and 19.1% had a preparatory educational level.

These findings might reflect the

perceived importance of higher educational among Palestinian women and encourage
the females in the Gaza strip to obtain higher education. Higher percentage of
adolescent's mothers with secondary and preparatory educational level reflected
social phenomenon that Palestinian families had a tendency to marry their daughters
after the basic level of education.

60

In contrast, about forty four percent (44.6%) of the adolescents fathers had university
degree and 43.7% of them had either secondary or preparatory educational level.
These findings indicated that males had higher percentage of university education in
comparison with females. It was also found that 44.6% of the fathers were employed
and 21.8% were not employed. Lower percentage of employment were recorded in
North Gaza (31.3%) and South Gaza (21.2%) compared with Gaza city (48.5). This
may be attributed to the higher work options in the Gaza city in comparison with
other governorates.

Moreover, forty five percent of the adolescent’s families (30.8.0%) belong to
families with monthly income less than 1000NIS. This indicated that, there were a
considerable proportion of families in the Gaza strip who did not have adequate
monthly incomes which reflected the state of poverty in the Palestinian community
(UNRWA, 2008). Abu-Murad (2004) reported that the Israeli siege and closure had
a devastating impact on the economic situation of the Palestinians in general and the
refugees in particular. The ability of Palestinian families to secure adequate nutrition
for their families, in general, and to their children in particular is threatened. On the
other hand, 43.8% of the studied sample perceived that their family income was
insufficient to secure food for the family. Nevertheless, this percentage was very
logical because of low family income and increased the cost of the basic goods
during the closure of Gaza strip.

It is also shown that more than ninety percent (90.6%) of the adolescent's families
owned their households and 9.4% of them lived in rented houses. These findings
were consistent with the Gaza strip situation characteristics, where people preferred
to live in their owned houses, and abstained from renting houses, unless they did not
have any other choice.
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5.2 Nutritional status of adolescents in Gaza strip

5.2.1 Status of nutritional anemia among adolescents
According to the criteria of WHO (2001) anemia in Gaza Strip is a common problem
and must be considered as a serious public heath problem. The overall prevalence of
anemia in this age group (15-19 years old) was found to be high, affecting about fifty
five percent (55.4 %) of Palestinian adolescents in Gaza strip. It was found that
(62.3 %) of the anemic adolescents is females and (37.7 %) were males. Also it was
found that the highest percentage of anemia was in the south Gaza (20.9 %), while in
Gaza it was also considered to be high (18.0 %).
All the studies done in Gaza strip to survey anemia were done on children but one
study was done on adolescents. The PCBSs nutrition survey in 2005 indicated that
41.6% of children aged 6-59 months in Gaza Strip were suffering from anemia
(PCBSs, 2005). CARE and Save the Children (2003) found a significant child
malnutrition and over 40% of the children in Gaza Strip were anemic. The MOH
annual report (2002) indicated that the prevalence of anemia among 9 months old
children from 14 governmental clinics in Gaza Strip was 68.2%, while in the
UNRWA clinic, it was about 54.4% among children of 6-36 months (MOH, 2002).
Anemia is considered a public health problem affecting around half of children and
one third of pregnant women. Nutrition Surveillance run by MOH showed that 72%
of 9-12 months aged children in Gaza Strip have anemia. Poverty, Poor sanitation,
Low dietary intake (Fe and vitamin C), Parasite infection and maternal anaemia are
the major causes of anemia in occupied Palestinian territories (OPt) (Abo Mourad,
2004). Moreover, anemia has widespread short- and long-term effects including
reduced cognitive abilities, and inability to carry out physical work (WHO, 2008).
At 2003 the overall prevalence of anemia among adolescents was 48.1 % (Abodayya,
2003). The available data of this study and other studies revealed that anaemia must
be considered as a serious public health problem among the various age groups in the
Palestinian community in general and not in particular or specific age group or sex.
Comparing the finding of this study with findings in other countries, it was found
that its prevalence of anemia in Gaza strip was lower than the prevalence among PSC
in Amristar and Punjab where prevalence of anemia was 92.4%, 90.5%, respectively.
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Anemia is a common nutrition problem among adolescents due to their rapid
physical and sexual growth where extra iron is required for the production of body
tissues and menses and its prevalence is higher among low income adolescents. Iron
deficiency anemia (IDA) among adolescents is often due to low intake of iron-rich
food, and limited access to food and/or medical conditions (Division of public health
nutrition and education, 2000). The prevalence of IDA in the United States has
decreased significantly over the last 20 years.

In the present study it was also found that more than sixty five percent (65.1%) of
anemic adolescents had a refugee status. Refugees had limited income and depend
mainly on humanitarian relief.

More than fifty percent (52.2%) of anemic

adolescents had family income less than 1000 NIS, and low income is associated
with decrease the purchasing power.

It was found that about seventy eight percent (78%) and sixty percent (60%) of
anemic adolescents had mothers and fathers with either preparatory or secondary
level of education. This reflected low knowledge regarding basic nutrition and
balanced diet that are very important for their children.

The result that 58.4% of

anemic adolescents fathers were unemployed worsen the situation.

5.2.2 Overweight among adolescents in Gaza strip
Overweight is associated with the onset of major chronic diseases leading to
complications and also psychosocial problems in children and adults. Children born
in the United States today have a 50 percent chance of becoming overweight
sometime in their lifetimes (Holmes 1998). The greater concern is that the risks of
overweight during childhood will persist into adolescence and adulthood. Tackling
the problem of the growing number of overweight individuals is a major challenge
for most countries. Hence close monitoring of prevalence of overweight in children
and adolescents and taking timely preventive measures will be an effective approach
in dealing with the problem of obesity (Carvalho et al.,2009).
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5.2.2.1 Prevalence of the overweight
In the present study, the prevalence of overweight 11.3 % among adolescents in Gaza
Strip. Its value among males and females were 11.7 % and 11.0 %, respectively.
The prevalence of overweight among Palestinian boys and girls approach that in
Saudi Arabia, where its prevalence was 10.7% and 12.7%, respectively (El Hazmi et
al., 2002). However, the prevalence of overweight in United Arab Emirates was
higher (21.5%) (GSHS., 2005). The prevalence of overweight in US among adults
was 64.0 % between the years 1999 and 2000 (Hedly et al., 2004). In India the
overall prevalence of overweight was 8.4 % among girls and 6.9 % among males
(Jalaja et al., 2006). In Asia and sub-Saharan Africa, obesity and overweight do not
appear to be a public health problem. In latin America, the middle east and north
Africa, and the region of central eastern Europe, the overweight levels are high as in
the united states (Monteiro et al .,2004).
The reasons for a higher prevalence of overweight among Palestinian adolescents
were unclear. It could be related primarily to genetic determinants, because more
than 65% of children mothers were either overweight or obese (Qanoa et al., 2010).
A study was conducted on eating habits by the School Health department of the
MOH in the WB on food sold at school canteens showed that more than 70 % of the
products sold in the canteens were food with poor nutritional value such as ‘bamba’
(cheese puffs), sweets and chips. This sets an unhealthy pattern of behavior and
attitude toward the consumption of food on the school premises and may lead to
nutritional problems such as overweight and obesity (MOH, 2005). One reason
commonly given for overweight is the high level of poverty and extreme poverty
among Palestinian where the level of it reached 65% (UNDP, 2009). This food
insecurity issue among Palestinian leaded to dependency on poor quality diet and
eating greater quantity of starchy and fried foods which are calories dense in place of
fresh vegetables and meat which are nutrients dense and predispose them to high
body mass index (MOH, 2005).
In the present study, it was also found that half of the overweight adolescents (50.0
%) had family income less than 2000 NIS and this supports the hypotheses that
overweight are linked to poverty and it’s more common in low income populations.
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The high prevalence of overweight among Palestinian adolescents could be also
explained by cultural values and norms and it is not the process of urbanization or
civilization and it may also relate to the political circumstances, with unsafe places to
play and the parents encouraging their children to resort to television for their safety
and this was clear because the highest prevalence of overweight was in NG in which
the most political instability. Families and communities are encouraged to develop
safe, accessible places for children to play outside. Once outside, the imagination of
children usually takes over and they naturally become physically active. That was
one of the solutions of overweight and obesity in US (Holmes 1998).

The prevalence of overweight among people of all ages has increased dramatically
over the past 20 years, so much so that the condition of overweight is now
considered to be an epidemic. Worldwide, the prevalence of overweight went from
7% to 8.6% between 1989 and 1997. If it continue to increase at this rate, one out of
every 10 would be overweight in 2005 (Division of public health nutrition and
education, 2000). The prevalence of overweight in Palestinian schoolchildren was
12.38 % (MOH,Nutrition department, 2010). Accordingly, future complications and
consequences of overweight and obesity among children like cardiovascular diseases
and diabetes mellitus will occur specially during adulthood (Freedman et al.,2006,
Wabitsch 2004). The development of overweight and obesity in children is not just a
matter of too many calories and not enough physical activity. It is also the result of a
complex interaction of genes and cultural practices mixed with economic, social and
psychological factors. Overweight adolescents are more common in low income
populations. It was observed that 62.0 % of overweight adolescents‘s family had no
any relief. This supports that poverty are linked with overweight. If the parents are
overweight, there is a high probability that children will be overweight, but how
much is the result of cultural practices is unknown (Division of public health
nutrition and education, 2000).

About seventy percent (74.0 %) of the overweight adolescents were refugees.
Refugees have more limited income generation options, as compared with
nonrefugees. This could make them more dependent on humanitarian relief, poor
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quality diet and eating greater quantity of starchy and oily foods in place of fresh
vegetables and meat.
It was also observed that 70.0 % of the overweight adolescents had mothers with
secondary or less educational level.

This might be due to lack in nutritional

knowledge among the parents regarding balanced diet. In addition, about 56.0 % of
the overweight adolescents fathers were employed and this reflects an economical
and better income. It was also observed that 28.0 % of overweight adolescents had
working mothers.

Mother occupations have a relation to overweight because

working mothers have no time for cooking and forced to feed her children fast food.
It was observed that about eighty percent (78.0 %) of overweight adolescents had a
poket money more than 2 NIS. These parts of overweight adolescents tend to buy
food sold in the schools which are unhealthy and full of calories like fried Falafel,
chips and sweets.
5.2.2.2 Food intake of overweight adolescents
The results of this study indicated inadequate amount of protein intake, iron,iodin
and zinc for large proportion of adolescents. These might have adverse effect in the
future including protein energy malnutrition and immune deficiency. Decreases in
the amount of protein intake in the Gaza strip might be linked to the economic status
and higher percentage of poverty especially in the last two years. Protein sources are
meat, fish, milk and eggs. About 23.5% of the overweight adolescents were given
meat either every two weeks or never eaten it. Meat especially fresh ones are very
expensive so many people in Gaza strip depend on its alternatives. Around twenty
percent (20.7 %) of overweight adolescents had fish every two weeks or never. Fish
are very expensive in Gaza even Gaza are on Mediterranean sea, that’s because
Israeli navy forbids Palestinians from fishing. Around twenty percent (17.7 %) had
diary products every two weeks or never. About thirty percent (20.8 %) of the
adolescents had eggs every two weeks or never. No cows farms in Gaza strip
because small area and expensive land to make large projects like farms of cows or
hens.
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It was also found that 82.0 % of the surveyed overweight adolescents were given
legumes once per week or on daily bases. These findings indicate that many families
included legumes like lentils, beans, and chick beans in their meals. People in Gaza
strip depend on legumes as alternatives for meat to obtain protein and iron.
Legumes are less expensive than meat and it is preferred by poor people in Gaza
strip, also lentils are dispensed by UNRWA aids.

It was also found that 90.0 % of the surveyed overweight adolescents were given
vegetables once daily, while 82.0 % were given fruits once daily and 6.0 % were
given fruits each two weeks or more. In Gaza strip, vegetables are less expensive
than fruits where little percentage of people can buy fruits on daily basis.
According to the food pyramids nutrition needs, the adolescents need 3 serving of
vegetables and 2 serving of fruits at least on daily basis (Holmes, 1998). Fruits and
vegetables provide essential vitamins and minerals that are very important in the
biochemical processes. Missing fruits and vegetables means that teenagers did not
get enough fibers, vitamins, minerals. In this regard, it is important to support
families to choose different nutrients from all the food groups to ensure the balanced
diet in their meals. It seemed also that, teenagers suffer from deficiency of some
vitamins and minerals that need further investigations.
About 100.0 % of the surveyed adolescents were given bread and/or cereals on dialy
bases. These findings were very important and matched with the fact that bread and
cereals constitute the backbone of any meal in the Gaza strip, and white flour are
dispensed widely in any foods aids especially UNRWA aids.
About ninety percent (88.0 %) of overweight adolescents had fried food especially
Falafel on a daily bases which reflected the state of poverty in GS. People tend to eat
fried foods because vegetable oil are dispensed as a main components of food aids.
About 74.0 % of the surveyed overweight adolescents were given sweets, chocolate,
and candy once daily. Excessive use of sweets which are calories dense leads to
tooth decay and increase opportunity of overweight.
Sixty six percent (66.0 %) of overweight adolescents drink soft drinks on a daily
bases or most the week. That was a surprising result. Overweights tend to buy soft
drinks with their poket money which high in calories.
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5.2.2.3 Food habits of overweight adolescents
About half of the surveyed overweight adolescents (50.0 %) had less than three
meals per day. Skipped meals is a wrong habits, people who skipping meals tend to
be very hungry at the next meal and eat excessive amout of food, which lead
indirectly to excessive calories ( Miller. 2004).
90.0 % of the surveyed overweight adolescents had lunch as a main meal. This result
reflects the traditional food habit in the Palestinian community that consider lunch as
a main meal at 2-3 pm. This time is difficult on working mother to prepare lunch to
their families on time so they rely on fast food or fried foods which are easy to
prepare.
All overweight adolescents which had been surveyed had snacks between meals
(100.0 %). Snacks like sweets, drinks, fruits and others were eaten by surveyed
overweight adolescents in different percents, but drinks were favorable (32.0 %).
This result was confirmed previously.
Nearly half of the overweight adolescents (46.0 %) favored fried food moer than
boiled, grilled or fresh food (10.0 %, 32.0 % and 12.0 % respectively). Oily foods
have negative impact on human health, that oily food are calories dense.
Nearly half (42.0 %) of the overweight adolescents had breakfast at school. This
reflects the big deal to consider the school cafeterias as one of the intervention area
to make a solution of overweight and obesity.
5.2.3 Obesity among Gaza strip adolescents
5.2.3.1 Prevalence of obesity
In the present study, the prevalence of obesity of adolescents (15-19 yr) in Gaza strip
was 24.3 % (BMI for age ≥ +2 SD ).

It was also found that the prevalence of

obesity was 9% among males and about 15.4 % among females. About 37.0 % of
the obese adolescents were males and 63.0 % were females. A study published in
2003 reported that the prevalence of overweight and obesity were 12.8 % and 5.5%
respectively (Abudayya, 2003). These prevalences were high compared by other
countries and no interventions were done at that time to make a solutions for this
problem.

This problem may increase dramatically through few years and the

prevalence of both overweight and obesity increased to alarm levels that an
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interventions are of great important, because the negative impacts of obesity on
future complications on human health as cardiovascular disease and diabetes mellitus
will occur specially during adulthood (Freedman et al.,2006, Wabitsch 2004). .
According to WHO European ministerial conference on the prevalence of obesity in
Turkey, 30%-80% of adults and one third of children were overweight. International
Obesity Task Force (IOTF) predicted that about 38% of school-age children in the
European region would be overweight by 2010, and that more than a quarter of these
children would be obese. Among school-age children, the highest prevalence rates of
overweight and obesity were in Portugal (7-9 years, 32%) Spain (2- 9 years, 31%)
and Italy (6-11 years, 27%). The lowest rates were in Germany (5-6 years, 13%),
Cyprus (2-6 years, 14%) and Serbia and Montenegro (6-10years, 15%). In older
children, (11 years old) it was shown that there was a greater proportion of being
overweight: 17% boys, 14% of girls 30. In England, the numbers increased from 8%
to 20% between 1974 and 2003.
The prevalence of obesity among Palestinian boys and girls in Gaza strip were more
than that for Palestinian boys and girls in Ramalla which were 8.2 % and 6.0 %
respectively. Also the prevalence of obesity among GS boys and girls approach that
in Saudi Arabia, where its prevalence was 10.7% and 12.7%, respectively (Mohsen
et al., 2002). A cross–sectional study was conducted in Irbid, Jordan. About 2,131
children were included in this study. About 19.4 % of the total sample was
overweight: 18.8 % for boys and 19.9% for girls. About 5.6 % were obese: 5.6 % for
boys and 5.5 % for girls. In USA Hedley et al., (2004) updated the US prevalence
estimation among children and adults (children were defined as a person aged 2
through 19 years; adult are persons aged 20 years or older). National Health and
Nutrition Examination Survey (NHANES) was the source of data. 31.5 % were at

risk of overweight and obesity. However, the prevalence of overweight and
obesity among adolescents in Kuwait was 33.1 % and 12.2 % respectively (Jackson
et al, 2007). In Asia and sub-Saharan Africa, obesity and overweight do not appear
to be a public health problem.
The reasons for a higher prevalence of high body mass index among Palestinian
Gaza strip adolescents were unclear.

It could be related primarily to genetic

determinants, because more than 65% of children mothers were either overweight or
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obese (Qanoa et al 2010). Parental BMI, pocket money, and mother education level,
drinking carbonated beverages, way of transporting to school, and daily length in
playing, showed a strong correlation with the BMI of the students ( Isbaih, 2009). A
study was conducted on eating habits by the School Health department of the MOH
in the WB on food sold at school canteens showed that more than 70 % of the
products sold in the canteens were food with poor nutritional value such as chipps
(cheese puffs), sweets. This sets an unhealthy pattern of behavior and attitude toward
the consumption of food on the school premises and may lead to nutritional problems
such as overweight and obesity (MOH, 2005). One reason commonly given for
overweight is the high level of poverty and extreme poverty among Palestinian
where the level of it reached 65% (UNDP, 2009). These food insecurity issues
among Palestinian leaded to dependency on poor quality diet and eating greater
quantity of starchy and oily foods in place of fresh vegetables and meat and
predispose them to high body mass index (MOH, 2005).
In the present study, it was also found that approximately sixty percent of the
surveyed obese adolescents (56.4 %) had family income less than 2000 NIS and this
supports the hypotheses that overweight and obesity are linked to poverty and its
more common in low income populations. The high prevalence of overweight and
obesity among Palestinian adolescents could be also explained by cultural values and
norms and it is not the process of urbanization or civilization and it may also relate to
the political circumstances, with unsafe places to play and make any physical
exercise and the parents encouraging their children to resort to television and video
games for their safety.
The development of overweight and obesity in children and adolescents is not just a
matter of too many calories and not enough physical activity. It is also the result of a
complex interaction of genes and cultural practices mixed with economic, social and
psychological factors (Isbiah, 2009).

Obesity is more common in low income

populations.

About seventy percent (70.3 %) of the obese adolescents were refugees. Refugees
have more limited income generation options, as compared with non refugees. This
could make them more dependent on humanitarian relief, poor quality diet and eating
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greater quantity of starchy and oily foods in place of fresh vegetables and meat. 48.1
% of the surveyed obese adolescents’s families got a humanitarian relief. This
evident supported the hypothesis of poverty effect on obesity prevalence.
It was also observed that about seventy percent (71.3 %) and (57.4%) of the obesity
adolescents had mothers and fathers with secondary or less of educational level.
This might be the cause of the lack in nutritional knowledge among the parents
regarding balanced diet. In addition, more than forty five percent (42.6 %) of the
obese adolescents fathers were employed and this reflects an economical and better
income. 13.9 % of the surveyed obese adolescents had a working mother. Mother
occupations have a relation to overweight because working mothers have no time for
cooking and forced to feed her children fast food or fried foods which are full in
calories.
It was observed that about forty percent (39.8 %) of obese adolescents had a poket
money less than 2 NIS a day or non. This reflects the effect of poverty on becoming
overweight or obese. Another part of surveyed obese adolescents (60.2 %) had a
pocket money more than 2 NIS a day. Most of them learning in privet schools
mainly in Gaza city (26.4). These parts of adolescents tend to buy food sold in the
schools which are unhealthy and full of calories like fried Falafel, chips and sweets.
5.2.3.2 Food intake of obese adolescents
The results of this study indicated inadequate amount of protein intake, iron, iodin
and zinc for large proportion of adolescents. These might have adverse effect in the
future including obesity and immune deficiency. Decreases in the amount of protein
intake in the Gaza strip might be linked to the economic status and higher percentage
of poverty especially in the last two years. Protein sources are meat, fish, milk and
eggs. About 17.6 % of the obese adolescents were given meat either every two
weeks or never eaten it. Meat especially fresh ones are very expensive so many
people in Gaza strip depend on its alternatives. 64.8 % of obese adolescents had fish
every two weeks or never. Fish are very expensive in Gaza even Gaza are on
Mediterranean sea, that’s because Israeli navy forbids Palestinians from fishing.
20.4 % had diary products every two weeks or never.
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30.6 % of the obese

adolescents had eggs every two weeks or never. No cows farms in Gaza strip
because small area and expensive land to make large projects like farms of cows or
hens.

It was also found that 75.0 % of the surveyed obese adolescents were given legumes
once per week or on daily bases. These findings indicate that many families included
legumes like lentils, beans, and chick beans in their meals. People in Gaza strip
depend on legumes as alternatives for meat to obtain protein and iron. Legumes are
less expensive than meat and it is preferred by poor people in Gaza strip, also lentils
are dispensed by UNRWA aids.

It was also found that 96.3 % of the surveyed obese adolescents were given
vegetables once daily, while 70.4 % were given fruits once daily and 11.1 % were
given fruits each two weeks or more. In Gaza strip, vegetables are less expensive
than fruits where little percentage of people can buy fruits on daily basis.
According to the food pyramids nutrition needs, the adolescents need 3 serving of
vegetables and 2 serving of fruits at least on daily basis. Fruits and vegetables
provide essential vitamins and minerals that are very important in the biochemical
processes. Missing fruits and vegetables means that teenagers did not get enough
fibers, vitamins, minerals. In this regard, it is important to support families to choose
different nutrients from all the food groups to ensure the balanced diet in their meals.
It seemed also that, teenagers suffer from deficiency of some vitamins and minerals
that need further investigations.
About 100.0 % of the surveyed adolescents were given bread and/or cereals on dialy
bases. These findings were very important and matched with the fact that bread and
cereals constitute the backbone of any meal in the Gaza strip, and white flour are
dispensed widely in any foods aids especially UNRWA aids.
About eighty percent (79.6 %) of obese adolescents had fried food especially Falafel
on a daily bases which reflected the state of poverty in Gaza strip. People tend to eat
fried foods because vegetable oil are dispensed as a main components of food aids.
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About 65.7 % of the surveyed obese adolescents were given sweets, chocolate, and
candy once daily. Excessive use of sweets which are calories dense leads to tooth
decay and increase opportunity of overweight and obesity.
49.1 % of obese adolescents drink soft drinks on a daily bases or most the week.
Soft drinks are calories dense and completely lack of nutrients. That result adds the
soft drinks as a cause of overweight and obesity among adolescents in Gaza strip.
Surveyed obese subjects considered nuts as an important food to be consumed in a
daily bases or most of the week (75.0 %). Nuts are a food that contains more than 70
% of its weights fats and oils, that’s because nuts consider as high caloric food

5.2.2.3 Food habits of obese adolescents
More than the half of the surveyed obese adolescents (50.9 %) had less than three
meals per day. Skipped meals is a wrong habits, people who skipping meals tend to
be very hungry at the next meal and eat excessive amout of food, which lead
indirectly to excessive calories.

This result explain the wrong thought of the

adolescents that skipping meals would control their weights.
Food pyramid recommends three meals and three to two snaks through out the day.
11.1 % of the surveyed obese adolescents considered the dinner as a main meal. 16.7
% of the surveyed obese were sleeping immediately after meal.

Eating and

immediately sleep had linked to overweight and obesity, because excesses calories
would not be burned and stored as a fat tissue. 88.0 % of the surveyed obese
adolescents had lunch as a main meal. This result reflects the traditional food habit
in the Palestinian community that considers lunch as a main meal at 2-3 pm. This
time is difficult on working mother to prepare lunch to their families on time so they
rely on fast food or fried foods which are easy to prepare.
About seventy of surveyed obese adolescents (66.7 %) had snacks between meals.
Snacks like sweets, fruits, drinks and others were eaten by surveyed obese
adolescents in different percents, but drinks were favorable (23.7 %, 8.2 % and 42.3
%). This result was confirmed previously.
Nearly half of the obese adolescents (41.7 %) favored fried food more than boiled,
grilled or fresh food (2.8 %, 38.0 % and 17.6 % respectively). Oily foods have
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negative impact on human health, that oily foods are calories dense as mentioned
before.
Nearly half (31.7 %) of the obese adolescents had breakfast at school. This reflects
the big deal to consider the school cafeterias as one of the intervention aria to make a
solution of overweight and obesity.

5.3 Effect of physical activity
Exercise is also an important lifestyle related behavior with life long implications for
well being. Physical activity accounts for approximately 15.0 % of calories burned
each day. While some people enjoy exercising daily, others have an aversion to the
thought of doing jumping jacks, swimming, running, or lifting weights (Berkey et al,
2000). Regular exercise and physical education programs in early childhood
promote heath, and are associated with substantially reduced risks of chronic disease
such as cardiovascular elements and also contribute to improved school performance
(Schneider, 2000). A pound of body fat stores about 3500 calories. People who
decrease their physical activity level by 50 calories a day could gain over five pounds
in a year, 50 pounds in a decade, and 100 pounds in 20 years (Holmes, 1998).
According to my knowledge, this fact has not sufficiently caught the attention of the
researchers who evaluated the health and health related behavior of the Palestinian
population in general and adolescents in particular.
In the present study, 38.4 % of the adolescents in Gaza strip had any physical
activities at all. From them 4.6 % and 12.8 % were overweight and obese. Even
normal weight adolescents (19.9%) had no physical activities.

This part of

adolescents at actual risk to be overweight if no serious actions has done. A study
was done in 2003 on Gaza strip adolescents found that 13.5 % of adolescents were
physically in active (Abudayya, 2003). That means; the percent of adolescents that
don’t had physical activities were dramatically increased by approximately two third
in a few years as revealed by the numbers. That’s why physical education programs
are of great important. Adolescents in Gaza strip are not taking the physical activity
as a healthy lifestyle.

They may presently have good reasons for not being

74

physically active outside the schools, which are related to the current political
situation and unsafe life in Gaza strip.
Physical activity is not a common concept in Palestinian context, especially for rural
women. In general, parents seemed not to be interest in physical exercise; therefore,
their children probably will not be interested in it. There are many factors which
contribute to this unhealthy lifestyle, such as lack of public parks, open spaces, the
inconvenient school infrastructure, the lack of variety of physical activity education
and all the picnics places in Gaza strip are privet which un convenient with poverty
state of people. All of these factors encourage neither parents nor students to adopt
such a lifestyle.
The present study show that 8.9 % and 9.0 % of obese males and females were not
physically active at all. Where 4.0 % and 7.7 % of overweight males and females
were physically inactive. Physical activity is not an important part of the life of
adolescents in many arab countries, in Egypt and Tunisia, for example, almost one
half (45.0%) of females and one quarter (24.0 %) of males had no exercise (
MENARO, 2002).

5.4 Leptin hormone

The understanding of leptin’s role in various biological processes has evolved since
the isolation of the hormone a decade ago. It no longer is thought exclusively as a
satiety hormone, but it is now known to affect more than energy balance, including
immune response, inflammation, and cell proliferation (Figenschau et al, 2001).
Ultimately, altering circulating leptin levels through interventions may affect the
regulation of physiological processes that may be involved in co morbidities
associated with obesity.
Circulating concentrations of leptin are influenced by the quantity of adipose tissue
in the body (Berman et al, 2001), and administration of the hormone to leptindeficient animal models decreases body weight through lowering food intake and
raising energy expenditure (Harris et al, 1998). These studies demonstrate that leptin
is involved in the regulation of body energy balance (Verdich et al, 2001). Recent
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evidence hints that leptin may be involved in certain disease states like osteoarthritis.
The hyperleptinemia that is commonly present in obese humans suggests that there is
a defect in the recognition of the hormone by the receptor in the hypothalamus, and
not in a deficiency of leptin production by the adipocytes. This implies a leptin
resistance similar to the insulin resistance in type II diabetes (Chu et al, 2001). It is
not certain if the leptin resistance present in the hypothalamus is a cause or a
consequence of obesity (Miller et al, 2004).
The present study show that obese adolescents had similar serum Leptin with
matched normal weight adolescents (Table 4.18). During puberty Leptin hormone
flaring up and responsible of waking up the sex genitalia for both male and female
(Frisch et al., 1994), so adolescents normal, overweight or obese should have high
levels of Leptin hormone. Underweight adolescents had decreased level of the
hormone, and as a result suffer from delayed puberty. A study was conducted at
Gaza strip in 2007 showed that obese adult individuals had higher serum leptin and
lower serum OB-Re levels than normal body weight adult individuals. It also showed
that serum leptin level was directly correlated with BMI (Zabut et al, 2007).

5.4.1

Relation of Leptin hormone and lipid profile

Cholesterol and triglycerides are two forms of lipid, or fat, that circulate in the
bloodstream. They are both necessary for life itself. Cholesterol is necessary for
building and maintaining key parts of cells (such as cell membranes), and for making
several essential hormones (sex hormone, aldosteron, ets) (Kasper, 2005).
Triglycerides, which are chains of high-energy fatty acids, provide much of the
energy needed for tissues to function. But when blood levels of cholesterol or
triglycerides become too high, the risk of developing cardiovascular disease is
significantly increased. And this is why the need to be concerned about lipid profile
levels. Triglycerides and cholesterol are increased with obesity, which make the
subject facing double risk to developed cardiovascular disease and diabetes
mellitus(Richard,

2011).
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age fifty-five years had coronary artery disease, suffered a heart attack, symptoms of
coronary artery insufficiency, had disease of the blood vessels in the brain or who
have other risk factors including obesity, hypertension, diabetes, history of smoking
or a diet high in saturated fats.
In the present study, it was found that the Lipten hormone increased with the increase
of total cholesterol (Chol), high density cholesterol (HDL) and low density
cholesterol (LDL) except for triglycerides (TG). A study conducted by Zabut et al,
2007 on Gaza strip adults found that the study also examined whether leptin and
soluble Leptin receptor (OB-Re) are statistically correlated with lipid parameters among
all study subjects. It was found that serum leptin levels were positively correlated with
triglyceride, cholesterol and LDL. An inverse relationship was found between leptin and
HDL. Conversely serum OB-Re levels were negatively correlated with cholesterol, LDL
and triglyceride. In contrast to leptin, OB-Re was also positively correlated with HDL. It
can be concluded that leptin production occurs mainly in adipocytes and is highly related
to lipid profiles. Increasing OB-Re may be one factor operating in the lowering risk of
obesity related diseases (Zabut et al, 2007). Cholesterol and triglyceride are transported
in the body fluids in the form of lipoprotein particles. The relationships between serum
leptin concentrations, OB-Re concentrations, lipids and lipoproteins are not so clear. It
was reported that school children with higher plasma leptin levels have significantly
higher triglyceride, LDL and apoprotein A levels than those with relatively lower leptin
levels (Wu et al, 2001). In contrast, It was demonstrated that a relationship between
leptin concentrations and lipid profile and lipoprotein levels among hyperlipidemic adult
patients was not statistically significant (Haluzak et al, 2000).

5.4.2 Relation of Leptin hormone and central obesity
Waist circumference can be considering the reflection of central obesity. Central obesity
which are viewed like apple shape, are of main concerned because central obesity are
linked directly with cardiovascular disease (Kasper, 2005). Studies have demonstrated

that adults in the United States have higher rates of coronary artery disease compared
to other countries (Holmes, 1998). Also the main cause of death in Gaza strip was
the cardiovascular disease (MOH, 2008). Obesity is no longer consider as a risk
factor of cardiovascular disease; it now consider as a disease itself (Mcknight,
2006).
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In the present study, it was found that Leptin hormone increase with the increase of
central obesity among studied population of both adolescent males and females. No
study before this study, as I think discuses the relationship between central obesity
and Leptin hormone. This finding revealed that abdominal adipocytes are of main
source of Leptin secretion. Hyperleptinemia were well known to be associated with
cardiovascular disease (Miller et al, 2004). Also central obesity was well known to
be associated with cardiovascular disease and insulin resistance (Chu et al, 2001).
The relation between cardiovascular disease, hyreleptinemia and central obesity
which discussed separately in the past studies, were in this study linked together.
Leptin was known as a satiety hormone. Wither the accumulations of fatty tissue
around the gastro-intestinal tract are linked with this effect or not, More studies
should be done on that area.
5.4.3 Relation of Leptin hormone and peripheral obesity
Peripheral obesity is reflected by skin fold thickness (Mcknight, 2006). Peripheral
obesity is described as pear shape. Studies showed that the risk of cardiovascular
disease was linked with central obesity but not with peripheral obesity. In males, fats
accumulate in the both shoulders. In contrast, in females fats accumulate in the
buttocks and thighs (Kasper, 2005).
The present study found that Leptin hormone increase with the increase of peripheral
obesity among studied population of male adolescents. No relationship was found
between Leptin hormone and peripheral obesity among studied population of female
adolescents. No study before this study as I think discuses the relationship between
peripheral obesity and Leptin hormone. Normally females have subcutaneous fat
and fatty tissue mass more than lean body mass. In contrast, males have lean body
mass more than fatty tissue mass (Kasper, 2005). The accumulation of subcutaneous
fat in male reflects the peripheral obesity which is up normal in males. This may be
the linkage between Leptin hormone and peripheral obesity in male. More studies
should be done on that area.
5.4.4 Relation of Leptin hormone and physical activity
The results of the present study found that the Leptin hormone didn’t increase with
increase of physical activity. Miller et al, found in their paper which published in the
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international journal of obesity at 2004 that Diet and Diet Exercise groups lost 5.3
and 6.1% of their weight, respectively, at 18 months with the Exercise group losing
2.9%. There was a significant main effect of weight loss on serum leptin with a
decrease in serum leptin averaged across the 6- and 18-month time points for the
Diet and Diet Exercise groups compared to the other groups. Farther studies should
be conducted to examine the effect of weight loss on the serum Leptin among a
selected group of Palestinians wither adolescents, adult, or elderly.
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Chapter 6
Conclusions and recommendations

6.1 Conclusions
Findings of this study indicated that malnutrition is a multi factorial problem. It is an
important nutritional problem among adolescents aged 15-19 years of age in Gaza
Strip which requires integrated relevant interventions. Obesity and overweight are
the main malnutrition problem. Socio-economic, life style, food frequency and
physical inactivity were found to be significant factors in predisposing adolescents to
malnutrition. These findings are of great importance because they identify potential
areas for actions that can be used to improve the nutritional status of adolescents.
However, the overall conclusions of this study can be summarized as follows:
1. The overall prevalence of overweight was 11.3% of the surveyed adolescents.
Overweight determinants were sex, mother education, mother occupation,
geographical area, daily pocket money, frequency of eating meat, frequency
of drinking soft drinks, and kind of snacks that are favorable by teenage.
2.

The overall prevalence of obesity was 24.3% of the surveyed adolescents.
obesity determinants were sex, mother education, mother occupation, privet
school adherence, school canteen food, frequency of eating protein, and
frequency of eating nuts.

3. The overall prevalence of anemia was 40.7% of the surveyed adolescents.
Anemia determinants among adolescents were frequency of eating meat and
menarc.
4. Physical activity is not a common concept in the the Palestinian context, it
was found that 38.4% of the adolescents don’t exercise at all. Of them 4.6 %
overweight and 12.8 % obese.
5. The study showed that there a statistical significance between physical
activity and obesity among surveyed females.

No a such statistical

significance among obese males.
6. No differences was noticed in Leptin hormone for surveyed obese
adolescents and cross matched normal BMI adolescents of the same age (t-

80

test=0.93, p=0.85). The high standard deviation of Leptin level among the
study population revealed that it is very heterogeneous.
7. It was found that there are significant correlations between Leptin hormone
and total cholesterol (Chol), high density cholesterol (HDL) and low density
cholesterol (LDL) except for triglycerides (TG).
8.

It was found that there were significant relationships between leptin hormone
and waist circumference which reflect the central obesity among males and
females (p=0.00).

9. It was found in males a significant relationship between leptin hormone and
skinfold thickness which reflected peripheral obesity among males (p=0.00)
and not for females (p<0.17).
10. There was no differences between Leptin hormone and physical activity
(p=0.86) among the cases and the matched controls. Leptin level reported to
be effected by loss of weight.

6.2 Recommendations:
1. Malnutrition among adolescents appears to be a public health problem in
Gaza Strip and interventions to improve adolescents nutritional status must be
in concern. Interventions should include short-term emergency measures as
well as long term strategies with an understanding of the limitations, risks,
and benefits to each.

In addition, food consumption surveys among

adolescents whose can be reached in secondary schools, surveys should be
done annually.
2. Monitoring of body weight and height as well as biochemical and clinical
examination of children and adolescents must be carried out on a routine
basis.
3. More attention should be focused on the causes of overweight and obesity
that is regularly increasing among children in Gaza Strip should be paid.
4. School health education sessions for mothers and their children should be
carried out aiming to reduce the prevalence of malnutrition, their
consequences and risk factors associated. The public education efforts should
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towards mothers of adolescents and focuses on food of high nutrient quality
and minimize consumption of fried foods and soft drinks.
5. Future research regarding nutrition assessment among adolescents is needed,
including other anthropometric measurements like thigh and abdominal skin
fold thickness, other biochemical and clinical examinations are recommended
to validate these results and other age groups should be considered.
6. Farther studies should be conducted to examine the effect of weight loss on
the serum Leptin among a selected group of Palestinians wither adolescents,
adult, or elderly.
7. Future research regarding the relationship of Leptin hormone with central and
peripheral obesity and what are the variables that affect this relationship.
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