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Abstract: 

 

Background 

Obesity is a multi-factorial disease that is developed from an interaction between heredity, 

environment and behavior. It is a major public health concern which causes serious social, 

physical and psychological problems. The prevalence of overweight and obesity among 

children is rising to alarming levels in developed and developing countries. 

Aim of the study 

To assess the relationship between the Body composition, anthropometric measurement and 

cardiovascular risk among children aged 10-13 years attending Governmental Schools in Jenin 

and Tubas, and to provide comprehensive anthropometric and Body composition data of 

children in schools. 

Method of study 

A cross-sectional study design, with a convenience sample of five hundred and nine students 

aged 10-13 years from 4 different governmental schools in Jenin and Tubas. 

Result 

The study revealed that 32 (12%) of the males were overweight, and 25 (9.49%) were obese, 

while 28 (11.6%) of the female participants were overweight and 9 (3.7%) were obese. About 

36 (13.5%) of the males and 70 (28.9%) of the female failed to engage in sufficient physical 

activity. In addition, the study presented a weak relationship between weight, waist 

circumference, hip circumference, waist to height ratio, body mass index (BMI)and systolic 

and diastolic blood pressure (P<0.05). Moreover, linear regression presented systolic and 

diastolic blood pressures were affected by BMI (p< 0.05). 

Conclusion: 

The current study provides comprehensive data which correlates anthropometry and Body 

Composition with cardiovascular disease (CVD) among children make it possible to permitting 

predictions of the complication of obesity and CVD in the future, by using simple instrument 

to evaluate and predict future cardiovascular disease.  
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In the current study, the prevalence of obesity and overweight among children in governmental 

school aged 10-13 years increasing, mostly in boys more than girls, also the body mass index 

(BMI) measurement provided the best correlation with cardiovascular diseases rather than 

other measurements, so it's very important to keep children of this age 10-13 years under 

observation to prevent further complication later. The Ministry of Education and Higher 

Education (MoEHE) must implement necessary intervention that securing safety of children 

through awareness lectures for teachers and students on the complication of obesity and how 

to minimize it and get healthy body by physical activity and eating healthy foods. 
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لعلاقة بين تكوين الجسم والموشرات و القياسات البشرية وعوامل الخطر القلبية الوعائية بين الأطفالا  

 اعداد: نورس عدنان حسين  فشافشة

 اشراف : الدكتور احمد البطران 

 ملخص الدراسة :

 

الفصائل يتم تطويره من التفاعل بين الوراثة والبيئة والسلوك. إنه مصدر قلق كبير للصحة العامة  السمنة هي مرض متعدد

والذي يسبب مشكلة اجتماعية وجسدية ونفسية خطيرة. يرتفع معدل فرط الوزن والسمنة بين الأطفال إلى مستويات تنذر 

 بالخطر في البلدان المتقدمة والنامية.

 الهدف من الدراسة :

يم العلاقة بين تكوين الجسم والقياس الأنثروبومترية ومخاطر القلب والأوعية الدموية بين الأطفال الذين تتراوح أعمارهم لتقي

سنة الملتحقين بالمدارس الحكومية في جنين وطوباس ، ولتوفير بيانات شاملة عن التكوين البشري للجسم  01-01بين 

 للأطفال في المدارس.

 منهجية الدراسة:

مدارس   4سنة من  01-01يت دراسة مقطعية وصفية باستخدام عينة من خمسمائة وتسعة طلاب تتراوح أعمارهم بين اجر 

 حكومية مختلفة. في جنين وطوباس

 النتائج:

( كانوا يعانون من السمنة المفرطة ٪ 9.49) 32( من الذكور يعانون من زيادة الوزن ، و ٪ 03) 13وكشفت الدراسة أن  

( يعانون من السمنة المفرطة. ٪ 1.3) 9( من المشاركين من النساء يعانون من زيادة الوزن و ٪ 00.1) 32 ، في حين أن

( من الإناث فشلت في ممارسة النشاط البدني الكافي أيضا ، قدمت ٪ 32.9) 31( من الذكور و ٪ 01.2) 11حوالي 
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 (BMI) الخصر إلى الطول ومؤشر كتلة الجسمالدراسة علاقة ضعيفة بين الوزن ومحيط الخصر ومحيط الورك ونسبة 

، قدم الانحدار الخطي ضغوط الدم الانقباضي وعلاوة على ذلك .(P <0.05) وضغط الدم الانقباضي والانبساطي

 .(P <0.05) والانبساطي تأثر مؤشر كتلة الجسم

 الاستنتاج :

( CVDكوين الجسم بأمراض القلب والأوعية الدموية )توفر الدراسة الحالية بيانات شاملة تربط بين قياس الجسم البشري وت

بين الأطفال ، مما يجعل من الممكن السماح بتنبؤات مضاعفات السمنة وأمراض القلب والأوعية الدموية في المستقبل ، 

 باستخدام أداة بسيطة لتقييم أمراض القلب والأوعية الدموية المستقبلية والتنبؤ بها.

إليها ، فإن انتشار السمنة وزيادة الوزن بين الأطفال في المدارس الحكومية الذين تتراوح أعمارهم بين  في النتائج التي توصلنا

( أفضل علاقة بأمراض القلب BMIعامًا ، ومعظمهم من الأولاد أكثر من الفتيات ، كما وفر مؤشر كتلة الجسم ) 01و  01

سنة تحت  01-01المهم جدًا إبقاء الأطفال في هذه الفئة العمرية والأوعية الدموية بدلًا من القياسات الأخرى ، لذلك من 

( يجب أن تنفذ التدخل MoEHEالملاحظة لمنع حدوث مزيد من المضاعفات لاحقًا. من قبل وزارة التعليم والتعليم العالي )

 وكيفية الحد منهااللازم لضمان سلامة الأطفال ، من خلال محاضرات توعية للمعلمين والطلاب حول مضاعفات السمنة 

 والحصول على الجسم السليم من خلال النشاط البدني وتناول الأطعمة الصحية.
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Chapter One 

Introduction 

 

Obesity in general is a multi-factorial disease that forms from the interaction between genotype 

and the environment in the way those polymorphisms in many genes control appetite and 

metabolism promote to obesity when sufficient food energy is present (Poirier et al., 2006). So 

Obesity is a problem that most people today give attention to due to its effects on human life 

either from a medical or a social angle. 

According to International Task Force Obesity (ITFO,2004) the increasing occurrence of 

overweight and obesity among children affects health issue and contributes to increase rates of 

morbidity and mortality.  

The ITFO (2004) reported that the children’s physical growth rate and development are 

increasing fast at the pubertal phase, and children have the tendency to collect fat when total 

energy intake exceeds the total energy expenditure. This energy imbalance can result from 

excessive energy intake and/or reduced energy expenditure for body metabolism, 

thermoregulation and physical activity. Regularly consuming food rich in high calories by 

children more than their bodies’ need will increase weight and develop obese over time making 

obesity of children, which is one of the most widespread medical problems in the world. 

Obesity, an extra of body fat, is a complex and chronic disease which continues to increase in 

prevalence among adults, adolescents and children. Obesity has become one of the most health 

problems. The increase in prevalence of obesity involves an increase in the prevalence of 

several obesity-related co morbidities (Hastuti, 2013;Musaiger, 2012 ). 
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 In Arab countries, the most risk factors for overweight and obesity  includes poor eating habits, 

insufficient physical activity, decrease of level of health education and low family income )Al-

Saeed, Al-Dawood, Bukhari, & Bahnassy, 2007( 

The obesity among children and adolescence will develop and become a major health problem. 

As a result of childhood’s and adolescent’s obesity, cardiovascular disease (CVD) risk factors 

during childhood and adolescence in continuous increase, cardiovascular disease is the leading 

cause of global mortality. Around 17.5 million deaths in 2005, and it will be increasing to 23.6 

million deaths by 2030(Umer et al., 2017) 

The prevalence of overweight and obesity among children is alarming in the world (Caius & 

Benefice, 2002). The WHO Fact Sheet (2010) indicated that obesity during childhood has 

become a major worldwide problem; more than 40 millions of children under the age of five 

were overweight in 2011, and 65% of the world’s population live in countries were overweight 

and obesity kill more people than those who are underweight. In 2010 approximately  26 

million children in European Union countries were  overweight including 6.4 who are obese 

(Kosti and panagiotakos, 2006) 

   The overweight and obesity are associated with other disease and contribute harmfully 

toward people overall health also intra-abdominal fat accumulation was considered as a major 

risk for development the HTN (Kopelman, 2007). Furthermore, WHO (2018) reported that 

most people are victims to un healthy behaviors like tobacco exposure, alcohol, unhealthy diet, 

physical inactivity that increased risk for developing obesity, and other non- communicable 

diseaseslike cardiovascular disease and hypertension. Also, it is estimated that each year 

arround15 million are died by NCD. However, over 85% are death in middle and low income 

countries. 
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Additionally, Obesity is associated with cardiovascular (CV) risk factors, insulin resistance, 

dyslipidemia and hypertension empirically documented as ‘The Metabolic Syndrome’ is 

sharing with develop CV risk, so presence of the cardiovascular risk factors in children and 

adolescents increase tendency to be complication in adult lifespan(Sung et al., 2007). 

Obesity among childhood is continuously increasing worldwide, so the relationship between 

obesity and CVD is significant. In addition to that, obesity harmfully influences on many types 

of CV risk factors and this requires further investigations for its health consequences among 

children. However, the relationship between body fat and CV risk factor  in early childhood  in 

the first period of life span is less clear(Watts, Bell, Byrne, Jones, & Davis, 2008). To 

distinguish obesity as a concept of extra body fat accumulation, different measures are used to 

assess the body composition. The most common measures used (BMI), while the (WC) and 

(WHTR) are used to describe the abdomen fat. However, the BMI may have disadvantages 

over the WHTR because WHTR provides information about body fat distribution (Sijtsma et 

al., 2014). 

            In Sardinha et al. (2016) the risk of cardiovascular disease among children is increasing 

and associating with different body composition measures, so there is a strong relationship 

between  increase of measure of abdominal fat  and risk for several CVD. 

 

The major risk factors related with CVD are including: DM, smoking, hypertension, 

overweight and obesity. Nearly all these risk factors are predictable through changing in 

lifestyle, so eating  healthy food and sufficient  physical activity are decreasing the risk for 

CVD (Valentino et al., 2015). 

BMI articulated as weight/height2 (kg/m2) is a public and easily obtained measure of adiposity 

that can stratify the risk for overweight and obesity among children and adults, also waist 
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circumference (WC, measured in centimeters) is particularly linked with metabolic syndrome 

among adults, children and adolescents (Messiah et al., 2012). Moreover, the most broadly 

used tool to determine overweight and obesity in clinical and epidemiological studies is Body 

Mass Index (BMI). However, using BMI to sort overweight and obesity has limitations as the 

index cannot discriminate between lean and fat mass (Hastuti, 2013). So (Valentino et al., 

2015) the waist circumference (WC) is strongly associated with visceral fat rather than BMI to 

determine the risk for CV. 

The studies indicated that the percentage of overweight male adolescents aged from 15 to 18 

years was highest in Kuwaiti (25.6%), followed by Jordanian (21.6%), and Syrian (19.7%). 

However, the percentage of highest prevalence of overweight female adolescents was reported 

in Libyan (26.6%), followed by Kuwaiti (20.8%), and Syrian (19.7%). On the other hand, the 

percentage of adolescents’ obesity in Kuwaiti was the highest prevalence in both male (34.8%) 

and females (20.6%) (Musaiger, 2012). 

Children spend most of the time in school setting, so the school nurses are often fighting against 

the childhood overweight and obesity (Ogden & Carroll, 2010). The National Association of 

School Nurses (NASN) discussed the role of the school nurse regarding the obesity and 

concerned this big problem, the nurse should be acknowledgeable about the obesity and 

overweight and how to promote and prevent them, also the school nurse needs to collaborate 

with students and families to identify the main causes of obesity and to educate them how to 

get healthy weight and healthy body (NASN, 2013). However, there are several barriers that 

faced school nurse practices and interventions related to childhood obesity (Hendershot et al., 

2008; Kubik, Story, & Davey, 2007). 
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1.1 Problem statement: 

 

There is a lack in the studies that estimate the prevalence and influencing factors of overweight 

and obesity among children in Palestine. Furthermore, reports on the prevalence of obesity and 

overweight in Palestine are scarce; the only data found in the Ministry of Health is the report 

of at Directorate of nutritional department in the National Nutritional Surveillance System 

(2011). The report found that the overall prevalence of overweight of school children from 5-

10 years was 15.12% (14.7% in the West Bank and 15.17% in the Gaza strip) the highest 

prevalence was in Nablus, north Gaza and Bethlehem (20.89%- 18%- 17.59%), respectively 

and the occurrence of obesity among school age from 5-10 years was 0.67% and again the 

highest was in Nablus indicating a large difference among overweight and obesity. Also, 

another study was conducted in western Gaza city among primary male school children as aged 

10-12 years old to assess obesity, as a result, the prevalence was reached 4.3% related to eating 

during TV watching, low physical activity, exercise, and playing football (Siam, 2011). 

However, these studies focused on prevalence and factors of obesity. Therefore, this study was 

aimed to assess the relationship between Anthropometric measures and cardiovascular risk 

factors among children aged 10-13years in Jenin and Tubas Governmental Schools. 

Anthropometric measurement is taken by MOH only for grade one children; where the 

prevalence of obesity reaches 1.1% among them (MOH,2005, WHO,2005 & UNICEF, 2005). 

1.2 Significance of the study: 

 

Overweight and obesity have been identified as key risk factors of preventable morbidity and 

mortality of many diseases, such as hypertension, cardiovascular disease and non-insulin-

dependent Diabetes Mellitus. As the health, psychological and economic costs of overweight 

and obesity are very high, effective general prevention of overweight, including among young 
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people is essential; where this strategy requires studies identifying the problems which 

ultimately will lead to health risk like obesity and overweight that influence of health and 

decrease risk for cardiovascular disease among children. So depending in our result of the 

study, the result could  assist the health educator to improve and develop strategies and polices 

to minimize and prevent the overweight and obesity among children. 

Palestinian studies show that the most common cause of obesity during adulthood is eating 

unhealthy food and depending on starch. There is a lack in information about childhood and 

adolescents regarding to body composition and anthropometric measurement to decide their 

morbidity and health situations. There for this study was conducted to assess the relationship 

between body composition, anthropometric measures and cardiovascular risk factor among 

children aged 10-13 years in Tubas and Jenin governmental schools. 

1.3 Research objectives: 

 

This study aimed to assess the relationship between the Body composition, anthropometric 

measurement and cardiovascular risk factor among children aged 10-13 years attending 

Governmental Schools in Jenin and Tubas. 

1.4 Specific objectives: 

 

1. To measure body mass index (BMI) of targeted children. 

2. To assess the anthropometric measurement as predictor of cardiovascular disease risk among 

children in Jenin and Tubas Governmental Schools. 

3. To provide comprehensive data of anthropometry and body composition of 

Children in schools. 
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1.5 Research questions 

 

Based on a review of the literature and information available from the original survey, the 

following research questions were addressed in this study:  

1. What is the prevalence rate of overweight and obesity among children in Jenin and 

Tubas Governmental Schools? 

2. What is the relationship between cardiovascular disease risk (systolic and diastolic 

blood pressure) and anthropometric measurement among children in Jenin and Tubas 

Governmental Schools.?  

3. Are there differences between anthropometric measurements scores and diastolic blood 

pressure as cardiovascular disease risk? 

4. What is the predictor of cardiovascular disease risk among children in Jenin and Tubas 

Governmental Schools.?  

1.6 Conceptual definition: 

Body mass index (BMI): It’s calculated as the weight in kilograms divided by the square of 

the height in meters (Kg /m2) (WHO, 2011) 

Overweight: is defined as a BMI at or above the 85th percentile and lower than the 95th 

percentile for children of the same age and sex. (WHO, 2011)  

Obesity is defined as a BMI at or above the 95th percentile for children of the same age and 

sex. (WHO, 2011) 

Hip circumference (HC): Hip circumference should be measured around the widest portion 

of the buttocks, with the tape parallel to the floor (WHO, 2011).   
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Waist circumference (WC): measured at the midpoint between the lower margin of the least 

palpable rib and the top of the iliac crest (WHO, 2011) 

Waist-to-height ratio (WHtR): is the ratio between waist circumference and height of a 

person. Waist circumference and height should be in the same unit of measurement (WHO, 

2011) 

Waist–hip ratio: the waist circumference divided by the hip circumference was suggested as 

an additional measure of body fat distribution (WHO, 2011) 

1.7 Operational definitions:  

 

The weight was measured to the nearest 0.1 kg by using digital bathroom scales with the 

participant standing in light clothing and not wearing shoes. The height was measured by using 

Suitable metallic meter scale measuring to the nearest 0.5 cm, fixed on the wall. The researcher 

measured the heights of the subjects without shoes, taking into account that heals, buttocks, 

shoulders and head are closed to vertical wall surface, and ruler was used horizontally to take 

height. 

The WC and hip circumference was measured by stretchable tape. Waist circumference was 

measured at the smallest girth between the costal margin and the iliac crest and Hip 

circumference was measured at the widest circumference between the anterior superior iliac 

crests and the ischial tuberosity )Vasan et al., 2011(.  

   The WHtR was calculated by dividing WC in cm by height in cm, Hip circumference was 

calculated by dividing WC (waist circumference) in cm by HC (hip circumference). The blood 

pressure was assessed manually using a standard sphygmomanometer 3–5 min after the 

participants feel comfortable.  
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        Body mass was measured barefoot, in light clothing, using a Tanita MC-980MA 

bioelectric impedance assessment electronic scale (Tanita Corporation, Tokyo, Japan). To 

compensate the mass of clothes, 0.5 kg was subtracted from the total mass. BMI, Muscle mass, 

bone mass, visceral fat and lean mass was reported through the Tanita scale depending on the 

measurement of body mass and water content in the body.  
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Chapter Two 

Literature Review 

Introduction 

 

This chapter, provides global, regional and national studies levels related to the current study 

as concepts and variables. Then, the studies are divided into four parts: Prevalence of 

overweight and obesity among children, Association between anthropometric measurements 

with cardiovascular disease risk, eating habits, physical activity and socio-demographic. 

Prevalence of obesity and overweight  

  

Ogden (2006) assessed the prevalence of obesity and overweight in United stated between the 

years 1999-2004. He found that in the years 2003 and 2004,17.1% from children and 

adolescents were overweight and 32.2%of adult were obese. When compared between male 

and female, he found  increase in prevalence rate of overweight in female children and 

adolescents from 13.8%in1999-2000 to 16% in 2003-2004. Similarity, he also found increase 

the prevalence rate of obesity in male from 14% in 1999-2000 to 18.2%in 2003-

2004.Additionally, in 2016, Ogden assessed the prevalence of obesity and overweight among 

children in  United stated between 1988-1994 and 2013-2014 , the obesity increased from 

5.8%-8.8%) in period (1988-1994) , but increased from (6.8%-12.6%) in ( 2013-2014). 

Vaska&Volkmer (2004) assessed the prevalence rate of obesity and overweight among South 

Australian children in period 1995-2002.They found that 12.8% of females were overweight 

in 1995, 3.5% were obese,10.2% of males were overweight of males in 1995 and 3.2% were 

obese but the figures in 2002showed that 21.4% of females were overweight, 5.8 of females 

were obese,17.3% of males were overweight while 5.8% of males were obese. 
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Recent statistics showed 16.9% of children and adolescents were obese, when combined with 

figures for overweight status, approximately one third of U. S. children are affected(Ogden, 

Carroll, Kit, &Flegal, 2014), while the national trends in North Carolina (NC) showed that 

31.4% of children were considered overweight or obese (Alliance for a Healthier Generation, 

2015). 

Wang, Monteiro, & Popkin (2002)examined the trends of overweight among children aged 6 -

18 years from the United States, Brazil, China, and Russia using international references. Thus, 

nationally the data are representative from Brazil (1975- 1997), from (4.1% to 13.9%), United 

states in period (1971 to 1974 and 1988 to 1994) from (15.4% to 25.6%) and China (1991 and 

1997) (from6.4 %to 7.7%). 

Additionally, in  Baskin & Frank et al. (2005) the prevalence of obesity has been significantly 

increased among the US population over the past 30 years, the data collected between 1999-

2002 showed that there are scarcely one in every six obese or overweight children while, Lioret 

et al. (2007 assessed the level of obesity and overweight aged 3-14 among French children and 

examined how sport activity and sedentary behavior affected overweight status that found  

15.2% of  children are obese and/or overweight. 

Moreover, Al-Haddad et al. (2005) study conducted in Emiratis school children aged 1-18years 

to assess the percentage of obesity and overweight. The figure showed that 12.1% of school 

children were overweight and also 21.5% were at risky to develop and become overweight.  

Khader et al. (2009), conducted across-sectional study to estimate the prevalence of overweight 

and obesity among Jordanian children school aged 6-12 years old. they found  a high level of 

overweight in girls (19.9%) and (18.8%) in boys and 5.6% of boys and 5.5%in girls wereobese. 

Kosti&Panagiotakos (2006) study assessed the prevalence of overweight and obesity in the 

world among children in Asia and Africa. They found that prevalence of overweight below  10 
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% while from America and Europe above 20%, which means that increasing risk for obesity 

and overweight form developed countries is more than in developing countries   

A descriptive cross-sectional study was conducted by Abu Baker &Daradkeh(2010) in Irbid 

among adolescents aged 13-16 years to assess the level of overweight and obesity by compared 

sex, residential area and socioeconomic status. The study  found that 15.7% of adolescents 

were overweight and 8.7 % were obese.  

Çalışır & Karaçam (2011) study in Turkey examined the prevalence of overweight and obesity 

among children aged 8-11 years and the result showed the prevalence rate of overweigh 

was12.8% and for obesity was 13.7. 

Association between anthropometric measurements and the risk of cardiovascular 

disease. 

1,950 volunteers’ participants in Brazil  among aged 7 to 18 years were evaluated for visceral 

fat which was assessed by WC, BP, WH ratio and (BMI). The subsample was selected 

randomly (n = 578) and they were assessed for total cholesterol, triglycerides and glucose 

levels. The study showed that WC is a predictor and risk of  hypertension of the target aged 

group and it is associated with cardiovascular risk factors (Burgos et al., 2013). 

Another study, in which WHtR, WC and BMI were measured to assess BF% in 61 children (3-

7 years) from the general population, and bioelectrical impedance (Horlick equation) was used 

to assess BF% in 75 overweight/obese children (3-5 years). Cardio-metabolic risk factors, 

including blood pressure were assessed. The results of study showed BMI had strong alteration 

for Body fat% compared to WC and WHtR. Systolic blood pressure showed positive significant 

correlated with BMI, WC, WHtR, overweight and obesity in children(Sijtsma et al., 2014) 

  Additionally, a cross sectional study was  examined the associations between BMI, WC, and 

WHtR  with cardiovascular disease risk , 4255 (2191 girls and 2064 boys) participant  from 
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age (8–17 years), mention the result of the study showed  all anthropometric BMI, WC, and 

WHtR  have a  similar effect of CVD (Sardinha et al., 2016) 

Moreover, a study showed that the age, sex, and ethnicity/race-specific threshold values for 

BMI and WC may have significant clinical usefulness in identifying adolescents and teenagers 

at risk for later CVD. The BMI and WC threshold values assessed to predict increased CVD 

risk in 12- to 19-year-old adolescents by using a multiethnic US population-based sample 

(Messiah, Arheart, Lipshultz, & Miller, 2008). 

Furthermore, a study examined the Waist circumference and body mass index in Chinese 

children. HC, height, WC, and weight were measured in this study. The sample 2593 was 

selected randomly from Hong Kong school among children aged 6–12 years. The results 

showed the relationship between these variable six age-adjusted CV risk factors(Sung et al., 

2007) 

Systematic review study with meta-analysis which includes total 23 studies with 21 Meta –

analysis with 4840 citations reviewed among Children obesity and adult CV disease risk 

factors. The findings show the obesity among childhood is more  significantly and associated  

with systolic blood pressure in adult, then BMI is a probable mediator and increasing risk for  

cardiovascular disease (Umer et al., 2017). 

There is another study to assess the WC and WHtR as predictors of cardiovascular disease in 

children than BMI. The study included 1037 boys and 950 girls with mean age 11.4_0.4 years. 

The children divided for two groups. The results showed that  waist circumference was the 

most significant predictor for boys and girls, while BMI had the lowest predictive value for the 

detection of cardiovascular disease risk factors (Savva et al., 2000). 

InPetkeviciene et al. (2015)  study  showed that there was a positive relationship between the  

increase of BMI during  childhood and  risk of obesity during adulthood. Moreover, 
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anthropometric measurements during childhood were associated with increased risk for 

metabolic syndrome and CVD. 

A cross sectional study in Guanagzhou, China indicated that the waist circumferences is better 

than other anthropometric indices for predicting cardiovascular disease risk factors in Chinese 

children. A totals of 2563 children aged 8-12 years were recruited in the study. The result 

showed that the highest coefficients were found for WC in risk factors in both genders, also 

the receiver operating characteristic (ROC)analyses showed that WC was  the best in predicting 

for  B/P  (Ma et al., 2016) 

Additionally, there is a cohort study in Kaunas that assessed anthropometric measurements in 

childhood to predict CVD in adulthood .The total 1977 survey of children aged 12–13 years 

and 506 follow up survey in 2012 aged 35 years were recruited in the study .The weight, height, 

and triceps skin fold thickness are measured to assess risky for metabolic syndrome in 

childhood, and If DM, and hyperglycemia are affected by BMI and skin fold thickness. The 

results showed that  hypertension, high triglyceride and  low HDL are more significantly 

associated with body mass index gain from adulthood and childhood(Petkeviciene et al., 2015) 

 A study in Mexico was conducted to evaluate the relationship between body composition 

index and CVD among young adult in a sample of 1351 participants. They used different 

measures to evaluate the body composition and anthropometric measures  to predicate 

cardiovascular disease. It concluded that BMI and BSA  are correlated with cardiovascular 

disease risk factor more significantly  than  WC, WHtR,  WHR, BF% (Kammar-García, 

Hernández-Hernández, López-Moreno, Ortíz-Bueno, & de Lurdez Martínez-Montaño, 2018) 

 Another study in Australia was done on 661 children at age 11 and 18 years old to assess the 

relationship between anthropometric measures and CVD risk. It concluded that height; leg 

length and trunk length were not significantly associated with CVD risk, as these measures 

showed very slight and non-changed increase in systolic blood pressure at both age points. On 
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the other hand, it concluded that higher body mass index (BMI) is correlated  to higher SBP 

measures at the same age points(Gialamas et al., 2018) 

 However, in another study was conducted in Nigeria to assess the relationship between 

anthropometric measures and cardiovascular disease in young children, it concluded that  

weight is a  predictor for systolic blood pressure while age is a predictor for diastolic blood 

pressure and abdominal circumference (AC) is better as a predictor for cardiovascular diseases  

(Abiodun, Egwu, & Adedoyin, 2011) 

Eating habits 

 

The dietary habits among  children have been switched  away from eating  healthy foods such 

as fruit, vegetables, and whole  prefer fast snacks  and junk food, so  these foods tend to be 

high in fat and/or calories and low in many other nutrients especially vitamins, minerals and 

fibers. Also, some eating patterns have been associated with such as eating with hunger and 

eating while watching TV or doing homework (Johnson and Birch., 1994). That means 

avoiding eat fruit and vegetables, as the important components of a healthy diet, which are 

increased risk for obesity and multiple chronic disease like cardiac problem and diabetic type 

II, so daily ingested sufficient quantities of healthy food that help bodies to protect against 

chronic diseases. 

In India Parenting, 2010.The junk  food as labeled that s foods with are high in fat and sugar 

and poor nutritional value , such as crisps, sweets, wafers, colas, fizzy drinks, pizza and burgers. 

In fact, the concept of junk foods are prepare   immediate, delicious and convenient. Also, Junk 

foods have food additives and colors, making them appetizing in a way that makes them 

harmful for bodies. Additionally, junk foods include a high level of calories, and even though 
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they lack micro-nutrients such as, vitamins, minerals, amino acids, and fiber, and the high level 

of energy ingested is not useful, because it includes harmful carbohydrates, fats and cholesterol.  

Bellisle & Rolland-Cachera,( 2007)study, the eating of high amounts of saturated fat and 

carbohydrate, with low consumption of fruit and vegetables that increase risk for developing a 

serious disease like overweight, obesity elevated blood pressure and cardiovascular issues. 

Austin (2011)reported that eating habits can be modified and keep bodies away from diseases 

and obesity, almost meals were cooked fresh at home although in the current days eating 

pastries and frozen meals spend least time but increased susceptibility for bad eating habits and 

risk for weight gain. 

Also, Gregory et al. (2014) study reported that there is a relationship between  ingestion of 

potato chips  and the increase risk of developing  body weight among  children aged 3-11 year 

in 9 countries; Argentina, Brazil, France, Georgia, Germany, Great Britain, India, Italy and 

Mexico. 

Al-Assa (2012) study assesses nutrition habits and physical activity among school students in 

governmental schools in Bethlehem city. There was a slightly statistical ratio of choosing 

healthy types of food among students. Moreover, the results of the study show that the presence 

of healthy food in school in cafeterias and canteens help students to change the dietary habits 

because most of students depend on buying their meals from schools canteens during the break. 

   Finally, studies conducted in Palestine showed that the basic factors of increased risk of 

obesity in adults are the poor quality of food consumption and mostly dependent on food with 

higher starch and energy. In addition there is a lack of information among children and 

adolescents 'about nutrition, nutritional habits and anthropometric measurement like WC and 

BMI that used to determine their health situations. So, the Anthropometric measurement is 
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taken by MOH only for grade one children; where the prevalence of obesity reaches 1.1% 

among them (MOH, 2005WHO, 2005&UNICEF, 2005) 

Physical activity  

 

Jebb&Moore (1999) study found that there was a strong relationship between obesity and the 

lack of exercises. Physical activity was recognized as a major part in the management of 

overweight and obesity. Additionally, physical sport emerged as the most important factor that 

contributory to obesity status and to an increased energy expenditure(Chambliss, 

2005).Significant relationship between the low participation in physical activity, lack of 

pleasures in doing exercise and increase the number of hours spent setting down with 

developing overweight and obesity  (Martinez, Kearney, Kafatos, Paquet, & Martínez-

Gonzélez, 1999). 

Page et al. (2005) study determined the percentage and patterns of physical activity in a sample 

of obese and non-obese children in United Kingdom. In all 11 (16.9%) of the 65 girls and 14 

(20.6%) of the 68 boys were classified as obese. 

     Also,  Lioret et al. (2007) study examined the prevalence of overweight and obesity among 

childhood in French children aged 3-14 years and assessed how physical activity effect of the 

obesity, the result show 15.2% of children were overweight and obese . 

Additionally, WHO (2004) study on the Global Strategy on diet and physical activity showed 

that physical activity was one of the important factors that determined energy exchange, and 

therefore it was a key factor in achieving stability between the energy expenditure and suitable 

weight. The report added that physical activity reduces the risk of developing chronic disease 

like cardiac problem and elevated blood pressure also protects against some types of cancer, 

and risk for diabetic type 2. In addition there was an association between overweight and obese 
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children with number of hours spent on sedentary activates like watching TV and playing video 

games rather than those normal or lower weight status (Vandewater, Shim, & Caplovitz, 2004) 

In brief, healthy lifestyle habits, including sport activity and eating healthy food can be reduce 

the risk of developing overweight and becoming obese related to diseases in U.S. Department 

of Health and Human Services, 2010 (Committee, 2010) 

Socioeconomic status factor 

 

Alaimo et al. (2001) study determined the associations between family income, food 

insufficiency, and devolving obesity and overweight among US children aged 2 - 7 and 8 -16 

years; the prevalence among older non-Hispanic white children, children in families with high 

income is more significant to be overweight than children in families with low income while 

there is no significant between non-Hispanic white children, non- Hispanic black children, or 

Mexican American children with your family income. 

A study conducted in Turkey among adolescent and children were concluded that overweight 

and obesity were high in low socioeconomic status areas (Yoca et al., 2010). (Sánchez-Castillo 

et al., 2001) report considered that high prevalence of obesity and overweight among children 

was evident in poor rural communities of Mexico. Moreover in Klien-Platate et al. (2003) study 

showed that overweight among young French adolescents was more happened in low economic 

regions and in government schools than in private schools. 

In, Lamerz et al. (2005) study assessed the association between socioeconomic status and 

childhood obesity among 2020 German children and which factor in particular stands out in 

relation to obesity. The indicators of parental education where there is a strong relationship 

with obesity in children. On circumstance, children who have lower social status had more 

three times risk for obesity rather than who had higher social status in the screening population. 
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Singh et al. (2010) study results revealed that obesity among all U.S. children aged 10-17 years 

old in period between 2003-2007 increased by 10 percent, but 23 percent increase  in the same 

time of  period  for low-income children; these result were proved right by Drewnowski et al. 

(2009)report in California, which indicated that there is a strong relationship between the level 

of poverty rates in community with level of overweight and obesity rates which means higher 

community poverty rates, higher childhood  obesity and overweight rates thus supported. 

Alaimo et al., (2001) indicated that children in families with low income were significantly 

more likely to be overweight than children in families with high income. 
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Chapter Three 

Methodology 

Introduction 

 

This chapter involves the steps of research methodology, study design, setting, population and 

sampling, inclusion and exclusion criteria, data collection and analysis procedures and ethical 

consideration. 

3.1 Study design: 

Cross-sectional study was conducted to assess the relationship between body composition and 

anthropometric measurement with cardiovascular disease among children aged 10-13 years 

old. 

3.2 Setting: 

 

This study was  conducted  in Jenin and Tubas Governmental  schools for both males and 

females from 4 different schools (Abu- Thar Alghafar female school, Mostafa Abu Kazaran 

male school, Al-Malesia female school, Al-Karama male school). 

3.3 Population and sampling: 

 

Convenience sample offive hundred and nine students enrolled in 5, 6,7, and 8th grades aged 

(10-13) years old studying in 4 different schools in Jenin, and Tubas Governmental schools. 

Yamane (1967) provides a simplified formula to calculate sample sizes. This formula was used 

to calculate the sample size 

n = N / [1 + N (e )2] 
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Where n is the sample size, N is the population size, and e is the error of tolerance (0.05)  

n = 2000 / [1 + 2000 (0.05)2] = 333 students 

Therefore, to overcome the attrition rate, the total sample was 509 students 

3.4 Inclusion criteria: 

 

 healthy male and female children, aged 10-13 years, from Jenin and Tubas Governmental 

Schools. 

3.5 Exclusion criteria: 

 

Participants who took insulin, anticonvulsants, glucocorticoids, or have past history of medical 

or surgical cardiac problem would alter. The blood glucose level was excluded from the actual 

study. 

3.6 The Study Instruments: 

 

The research instruments consisted of anthropometric measurement obtained by one-one 

interview and closed ended questionnaire done in classes. 

The anthropometric measurements assessed by a standard procedure ensuring inter observer 

reliability.  

Weight: The weight was measured to the nearest 0.1 kg by using digital bathroom scales with 

the participant standing in light clothing and not wearing shoes. 

Height: 

Suitable metallic meter scale measuring to the nearest 0.5 cm, fixed on the wall was used. The 

researcher measured the heights of the subjects without shoes, taking into account that heals, 
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buttocks, shoulders and head are closed to vertical wall surface, and ruler was used horizontally 

to take height (WHO, 2011). 

Waist and Hip Circumference: 

 

Measured to the nearest 0.1 cm using a plastic tape with the students in the standing position. 

Waist circumference was measured at the smallest girth between the costal margin and the iliac 

crest and the Hip circumference was measured at the widest circumference between the anterior 

superior iliac crests and the ischial tuberosity (WHO, 2011(. 

WHtR (Waist Height to Ratio): 

Calculated by dividing WC (waist circumference) in cm by height in cm. TheWHtR classified 

as a cutoff of 0.5 used to differentiate low WHtR from high WHtR, (WHO, 2011)  ) 

WHR(Waist Hip Ratio): 

Calculated by dividing WC(waist circumference) in cm by HC(hip circumference), classified 

according the WHO states that abdominal obesity is defined as a waist-hip ratio above 0.90 for 

males and above 0.85 for females(WHO, 2011). 

Blood pressure 

 

The blood pressure was measured manually using a standard sphygmomanometer with the 

appropriate cuff for the children’s upper arm size, 3–5 min after the participants feel 

comfortable. Classified as Children with both systolic and diastolic blood pressure 95th 

percentile was defined as normotensive. Children with systolic or diastolic blood pressure 

above 95th percentile were defined as hypertensive. Sex, age, and height specific cutoff values 

for systolic and diastolic blood pressure were based on US references (Falkner et al., 2004) 
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Electronic scale (Tanita Corporation, Tokyo, Japan). To compensate for the mass of clothes, 

0.5 kg will be subtracted from the total mass. BMI, Muscle mass, bone mass, visceral fat and 

Lean body mass was reported through the Tanita scale and is based on the measurement of 

body mass and water content in the body, BMI classified less than 25th  percentiles children 

who are underweight , between  25th to less than 85th percentile children who are  Normal 

or Healthy Weight and between 85th to 95th percentiles for age and sex to identify children 

who are overweight, and a BMI greater than or equal to the 95th percentile to identify children 

who are obese (WHO, 2011).  

3.7 Questionnaire: 

 

After reviewing literature related to topic of master, the researcher chose a questionnaire 

(KRECEPLUS) as an international tool for comparison of overweight and obesity prevalence 

in school-aged youth and their relationships with physical activity and dietary patterns. 

The questionnaire wastranslated toArabic by (Alpha) an international organization of research  

and informatics (Serra, Aranceta, & Rodríguez Santos, 2003). 

The tool of the study consists of three parts present in (appendix A), including the following 

parts: 

The first part: dietary habits that included items on types of food, frequency and 

eat or drink.  

The second part: How many hours do you spend per day watching TV or electronic games? 

The third part: How many hours do you spend a week doing sports? (Not including school 

activities) 
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3.8 The validity 

 

Aiming to benefit from their experiences and suggestions about the accommodation of the 

study with the study goals and the validity of the tool, the researcher sent the questionnaire to 

the supervisor and panel of experts. Depending on their insights and views, the tools are 

approved and no need for modifications. 

3.9 The Reliability 

 

The researcher used a pilot sample which included 20 students from each targeted grades (5,6,7, 

and 8) were randomly selected. The students reported not having any difficulty with 

understanding and answering the questionnaires. At the same time, they didn’t have any 

comments on the questionnaire. . CronbachAlpha was 0.88, so the instrument was reliable 

3.10 Ethical Considerations: 

 

Approval was obtained from MoEHE(Ministry of Education and Higher Education) The 

Governmental schools education department granted the permission to the researcher to 

conduct the study in Jenin and Tubas schools, also following the acceptance of the school's 

principals beside that the targeted children as confidentiality and volunteer participation, each 

participant had the authorization of his/her parents by signing the written informed consent. 

Luckily, all families have agreed to that. A consent form explained study rationale, and the 

information's only used for scientific purposes without pointing to any participants’ names. 
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3.11 Data collection procedure: 

 

The permission was taken by the MoEHE, and the informed consent was obtained from all 

children’s parents. Demographic, medical histories, and lifestyle information was obtained by 

one-to-one interviews using universal valid test KRECEPLUS. 

All classes from the fifth to the eighth grade in each selected school were included in the study. 

After having got the informed consent, the researcher measured the height, and weight for each 

targeted student in the examination room (counselor room) of the school. The study 

investigator with the assistant (school counselor) did all measurements and registration process 

was implemented in the students’ during art or sport classes, and then the students were filled 

the simple questionnaire in classes. The researcher received all questioners. 

BMI was done by using a Tanita MC-980MA bioelectric machine, also used a stretchable tab 

for measuring WC, hip C and head C, blood pressure was measured by a standard 

sphygmomanometer. 

3.12 Statistical methods 

 

All data was analyzed using SPSS version23. The baseline characteristics of the study subjects 

was presented using descriptive statistics including of mean ±SD, median and the frequency 

with the percentage. Analysis with the inferential statistics (independent t- test and Pearson r) 

were utilized to test the research hypotheses and One-way analysis of variance (ANOVA) also 

was used. 
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Chapter Four 

Results 

Introduction: 

 

In this chapter, the results of the study are presented. The purpose of this study was to assess 

the relationship between body composition, anthropometric measures and cardiovascular risk 

factors among children aged 10-13 years in Jenin and Tubas Governmental Schools. The 

Statistical Package for Social Science (SPSS, version 23) was used to analyze the data. 

Descriptive and inferential statistics were used to test the study hypotheses. Descriptive 

statistics (mean, standard deviation, percentage) were used to describe the characteristics of the 

participants. The inferential statistics (independent t- test and Pearson r) were utilized to test 

the research hypotheses. 

4.1 Participants' Characteristics 

 

The study conducted on five hundred and nine participants, 135 (26.5%) of children were 10-

years old; 115(22.6%) were 11 years old, 139(27.3%) were 12 years old; and 120 (23.6%) were 

13 years old as shown in table (4-1). 

More than half of the participants 267 (52.5%) were males with mean age of 11.4 ±1.13 years. 

Females had mean age 11.5 ±1.11 years. 
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4.1 Socio-economic status   (N= 509) 

Variable Boys Girls Total 

n % n % N % 

Age 10 years 74 27.7 61 25.2 135 26.5 

11 years 64 24.0 51 21.1 115 22.6 

12 years 67 25.1 72 29.8 139 27.3 

13 years 62 23.2 58 24.0 120 23.6 

 Total  267 52.5 242 47.5 509 100 

Class Fifth  74 27.7 61 25.2 135 26.5 

Sixth  64 24.0 51 21.1 115 22.6 

Seventh  67 25.1 72 29.8 139 27.3 

Eighth  62 23.2 58 24.0 120 23.6 

 

The anthropometric measurements for males were as follows: weight: 43.05 ± 13.41 kg; height: 

1.52± 0.11 m; BMI: 18.45± 4 kg/m2; waist circumferences: 73.49 ±11.37cm; hip 

circumferences: 77.50±14.32 cm; waist height ratio: 0.49 ±0.07 m; waist hip ratio: 0.97± 0.19 

m. The anthropometric measurements for females were as follows: weight: 43.72± 12.30 kg; 

height: 1.53± 0.95 m; BMI: 18.51± 4 kg/m2; waist circumferences: 70.72 ±8.86cm; hip 

circumferences: 83.83±9.93 cm; waist height ratio: 0.46±0.06 m; waist hip ratio: 0.85 ± 0.09 

m as shown in table (4-2). 
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Table4-2 The anthropometric measurements of the participants (N= 509) 

Variable Boys Girls Total 

 M(SD) M(SD) M(SD) 

Height 151.66(11.36) 152.73(9.54) 152.17(10.54) 

Weight 43.05(13.41) 43.72(12.30) 43.37(12.88) 

Waist circumference 73.49(11.37) 70.72(8.86) 72.17(10.34) 

Hip circumference 77.50(14.32) 83.83(9.93) 80.51(12.81) 

BMI 18.45(3.97) 18.51(3.84) 18.48(3.90) 

WHR 0.97(0.19) 0.85(.09) 0.91(0.16) 

WHtR 0.49 (0.07) .46(0.06) .48(0.06) 

 

4.2 Prevalence of overweight/ obesity according to gender 

Among the 509 participants, 32 (12%) of the males were overweight, and 25 (9.49%) were 

obese, while 28(11.6%) of the female participants were overweight and 9 (3.7%) were obese. 

At the same time, waist hip ratio, around 152(56.9%)  for male and 100(41.3%) for female 

participants were abdominal obesity. Also, waist height ratio, around 97(36.3%) of male and 

50 (20.7%) of the female participants were high risk for obesity, as shown in table (4-3). 
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Table (4-3): Distribution of participants according to body weight categories 

Variable  Male Female Total 

 Frequency 

(%) 

Frequency 

(%) 

Frequency 

(%) 

BMI Under Weight 113 (42.3) 81(33.5) 194 (38.1 

Normal Weight 97(36.3) 124 (51.2) 221 (43.4 

Over Weight 32 (12.0) 28 (11.6) 60 (11.8 

Obese 25 (9.4) 9 (3.7) 34 (6.7 

Waist hip ratio Abdominal  obesity 152(56.9 100(41.3 196 (38.5 

Normal 115(43.1 142(58.7 313 (61.5 

Waist height 

ratio 

Normal 170(63.7 192(79.3 362 (71.1 

Higher risk of obesity 97(36.3 50(20.7 147 (28.9 

 

Figure (4-1): Distribution of participants according to body weight categories 

 

Figure 4-1 showed that among the 509 participants, 34 (6.7%) of participants were obese and 

60(11.8%) were overweight. 
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4.3 Assessment of nutritional habit and activity 

Among the 509 participants, 36 (13.5%) of the males  had bad activity and 111 (41.6%)  had 

very low nutritional habits, while 70(28.9%) of the female participants  had poor  activity and 

80 (33.1%)  had very low nutritional habits as shown in table (4-4) 

Table (4-4): Distribution of participants according to nutritional habit and activity 

Variable Boys Girls Total 

N % n % N % 

Activity level  Poor 36 13.5 70 28.9 106 20.8 

Average 131 49.1 134 55.4 265 52.1 

Good 100 37.5 38 15.7 138 27.1 

Nutritional level Very low 111 41.6 80 33.1 191 37.5 

Medium 147 55.1 142 58.7 289 56.8 

High 9 3.4 20 8.3 29 5.7 

 

An independent t test was performed to assess if there was a significant difference between 

both male and female groups regarding age, height, weight, waist circumference, hip 

circumference, systolic blood pressure, diastolic blood pressure, BMI, waist hip ration, and 

waist height ratio. The results revealed no significant differences between the two groups 

except waist circumference, hip circumference, waist hip ratio and waist height ratio (P= 0.002, 

0.001, 0.001, 0.001) respectively as displayed in Table 4-5. 
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Table 4-5Comparison of the sample characteristics according to background 

characteristics (N= 509) 

Variable Boys Girls Total Statistical test 

 M(SD) M(SD) M(SD) t test P 

value 

Age 11.4(1.13) 11.5 (1.11) 11.5(1.12) 0.871 .384 

Height 151.66(11.36) 152.73(9.54) 152.17(10.54) -1.147 .252 

Weight 43.05(13.41) 43.72(12.30) 43.37(12.88) -.583 .560 

Waist 73.49(11.37) 70.72(8.86) 72.17(10.34) 3.044 0.002 

Hip 

circumference 

77.50(14.32) 83.83(9.93) 80.51(12.81) 5.739 0.001 

Systolic blood 

pressure 

116.07(15.57) 116.12(14.19) 116.09(14.91) -.036 .971 

Diastolic blood 

pressure 

71.57(12.73) 72.68(11.00) 72.10(11.94) -1.053 .293 

BMI 18.45(3.97) 18.51(3.84) 18.48(3.90) 0.167 0.868 

WHR 0.97(0.19) 0.85(.09) 0.91(0.16) 9.259 .001 

WHtR 0.49 (0.07) .46(0.06) .48(0.06) 3.817 .001 
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Relationship between blood pressure and anthropometric measurement 

However, according to systolic blood pressure, the total sample results showed that there was 

weak relationship between systolic blood pressure and  weight (r=0.25, P=0.001), waist 

circumference (r=0.22, P=0.001), hip circumference (r=0.16, P=0.001), waist to height ratio 

(r=0.17, P=0.003), and body mass index (r=0.28, P=0.001). 

Concerning boys, there was weak relationship between systolic blood pressure and weight 

(r=0.20, P=0.001), waist circumference (r=0.21, P=0.001), hip circumference (r=0.12, 

P=0.043),waist to height ratio (r=0.18, P=0.003), and body mass index (r=0.25, P=0.001). 

According to girls, there was moderate relationship between…..and weight (r=0.32, P=0.001), 

waist circumference (r=0.26, P=0.001), and hip circumference (r=0.25, P=0.001), and body 

mass index (r=0.32, P=0.001). At the same time, there was weak relationship with waist to 

height ratio (r=0.17, P=0.007) as shown in table (4-6). 

Table 4-6Relationship between systolic Blood Pressure and anthropometric 

measurements (N=509) 

Variable Systolic blood pressure 

Gender  Boys Girls Total 

 R P r P R P 

Weight 0.204 0.001 .317 0.001 .252 0.001 

Waist Circumference 0.205 0.001 .259 0.001 .223 0.001 

Hip Circumference 0.124 0.043 .251 0.001 .164 0.001 

WHR 0.044 0.479 .051 .427 .040 0.372 

WHtR 0.180 0.003 .172 .007 .174 0.001 

BMI 0.252 0.001 .316 0.001 .280 0.001 
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However, according to diastolic blood pressure, the total sample results showed that there was 

a weak relationship with weight (r=0.20, P=0.001), waist circumference (r=0.15, P=0.001), hip 

circumference (r=0.09, P=0.036), waist to height ratio (r=0.10, P=0.021), and body mass index 

(r=0.19, P=0.001). 

At the same time, there was a weak relationship between diastolic blood pressure in girls with 

weight (r=0.24, P=0.001), waist circumference (r=0.129, P=0.045), hip circumference (r=0.23, 

P=0.001), and body mass index (r=0.24, P=0.001). 

Concerning boys, there was weak relationship with weight (r=0.16, P=0.008), waist 

circumference (r=0.17, P=0.006), waist to hip ratio (r=0.16, P=0.011), waist to height ratio 

(r=0.16, P=0.011), and body mass index (r=0.14, P=0.018) as shown in table 4-7. 

Table 4-7 relationship between diastolic Blood Pressure and anthropometric 

measurements (N=509) 

Variable Diastolic blood pressure 

Gender  Boys Girls Total 

 R p R P R P 

Weight 0.161 0.008 0.241 0.001 0.196 0.001 

Waist Circumference 0.168 0.006 0.129 0.045 0.145 0.001 

Hip Circumference 0.009 0.889 0.225 0.001 0.093 .036 

WHR 0.155 0.011 0.114 0.078 0.057 0.198 

WHtR 0.155 0.011 0.043 0.506 0.102 0.021 

BMI 0.144 0.018 0.239 0.001 0.185 0.001 
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Association between cardiovascular risks and anthropometric measurements 

By applying linear regression analysis, systolic blood pressure was examined with different 

anthropometric measurements of the total sample, it was found that it was affected by BMI 

(p=0.001). Specifically, it was revealed that for every increasing unit of BMI, systolic blood 

pressure was increased 1.014 times. Also, systolic blood pressure of boys was affected by BMI 

(p=0.002). Specifically, it was revealed that for every increasing unit of BMI, systolic blood 

pressure was increased 0.86 times. Moreover, systolic blood pressure of girls was affected by 

BMI (p=0.001). Specifically, it was revealed that for every increasing unit of BMI, systolic 

blood pressure was increased 1.365times. 

On the other hand, linear analysis was examined in relation of diastolic blood pressure with 

different anthropometric measurements of the total sample, it was found that it is affected by 

BMI (p=0.001). Specifically, it was revealed that for every increasing unit of BMI, diastolic 

blood pressure was increased 0.59 times. Also, diastolic blood pressure of girls was affected 

by BMI (p=0.001). Specifically, it was revealed that for every increasing unit of age, diastolic 

blood pressure was increased 0.85 times as shown in table 4-8. 

Table (4-8) Association between cardiovascular risks and anthropometric measurements 

(N=509) 

Variable Participants 

Model B 

Std. 

Error Beta P. value 

Systolic BP Total 

participants 

BMI 1.01 0.198 0.266 0.001 

WHR -0.48 4.376 -0.005 0.913 

WHtR 6.38 13.044 0.028 0.625 
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Boys BMI 0.86 0.279 0.219 0.002 

WHR -1.33 5.187 -0.016 0.798 

WHtR 14.67 16.470 0.066 0.374 

Girls BMI 1.37 0.316 0.370 0.001 

WHR 13.38 14.056 0.081 0.342 

WHtR -25.22 26.825 -0.100 0.348 

Diastolic BP Total 

participants 

BMI 0.59 0.163 0.192 0.001 

WHR 3.13 3.586 0.042 0.383 

WHtR -4.18 10.690 -0.023 0.696 

Boys BMI 0.277 0.231 .086 0.232 

WHR 7.855 4.299 .117 0.069 

WHtR 12.67 13.65 .070 0.354 

Girls BMI .85 0.249 .297 0.001 

WHR -11.130 11.06 -.087 0.315 

WHtR -16.692 21.11 -.085 0.430 

 

4.2.4 Differences between blood pressure and the anthropometric measurements 

According to classification of systolic blood pressure, ANOVA test was performed with 

different anthropometric measurements of the total sample, it was found that it is significant 

with BMI (f(506)= 11.68, P=0.001), WHtR (f(506)= 6.04, P=0.003). Concerning boys, it was 

found that it is significant with BMI (f (264) = 3.6, P=0.029). According girls, it was found 

that it is significant with BMI (f (239) = 10.0, P=0.001), WHtR (f (239) = 4.14, P=0.017) as 

shown in table 4-9. 
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Table 4-9Results of ANOVA test with classification of systolic blood pressure (N=509) 

Participants Characteristics 

N 

M 

SD F 

P -

value 

Total 

participants 

BMI Normal 328 17.9152 3.64745 11.158 

 

0.001 

 Prehypertension 50 18.8040 3.83113 

Hypertension 131 19.7687 4.25589 

WHR Normal 328 .9043 .15368 1.895 

 

0.151 

 Prehypertension 50 .8966 .13946 

Hypertension 131 .9346 .18489 

 WHtR Normal 328 .4665 .06067 8.277 .001 

Prehypertension 50 .4881 .08498 

Hypertension 131 .4913 .06213 

Boys BMI Normal 173 17.8896 3.74501 5.263 

 

.006 

 Prehypertension 24 19.0875 4.20200 

Hypertension 70 19.6243 4.18671 

WHR Normal 173 .9603 .18031 .704 

 

.495 

 Prehypertension 24 .9715 .16223 

Hypertension 70 .9922 .21819 

WHtR Normal 173 .4752 .06336 6.304 .002 

Prehypertension 24 .5206 .09918 

Hypertension 70 .4982 .06885 

Girls BMI Normal 155 17.9439 3.54729 6.116 .003 
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Prehypertension 26 18.5423 3.51786   

Hypertension 61 19.9344 4.36279 

WHR Normal 155 .8417 .07977 2.947 

 

.054 

 Prehypertension 26 .8275 .05973 

Hypertension 61 .8686 .10500 

 WHtR Normal 155 .4568 .05614 5.238 .006 

Prehypertension 26 .4581 .05612   

Hypertension 61 .4835 .05286   

 

According to classification of Diastolic blood pressure, ANOVA test was performed with 

different anthropometric measurements of the total sample; it was found that it is significant 

with BMI (f(506)= 11.7, P=0.001) and WHtR (f(506)= 6.0, P=0.003). Concerning boys, it was 

found that it is significant with BMI (f (264) = 3.6, P=0.029). According to girls, it was found 

that it is significant with BMI (f (239) = 10.0, P= 0.001), WHtR (f (239) = 4.14, P=0.017) as 

shown in table 4-10. 

Table 4-10 Results of ANOVA test with classification of diastolic blood pressure (N=509) 

Participants Characteristics N M SD F P–value 

Total 

BMI 

Normal 353 17.9374 3.49773 

11.7 

 

0.001 

 

Prehypertension 48 19.4833 4.79012 

Hypertension 108 19.8056 4.35010 

WHR 

Normal 353 .9054 .15314 1.7 

 

0.190 

 Prehypertension 48 .8988 .11825 
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Hypertension 108 .9362 .19858 

WHtR Normal 353 .4686 .06462 6.0 0.003 

 Prehypertension 48 .4840 .06645   

 Hypertension 108 .4920 .06111   

Boys BMI 

Normal 185 18.0319 3.60355 

3.6 

 

0.029 

 

Prehypertension 26 19.7462 5.14247 

Hypertension 56 19.2393 4.32148 

 

WHR 

Normal 185 .9583 .17712 

2.867 

 

0.059 

 

Prehypertension 26 .9384 .12941 

Hypertension 56 1.0220 .23891 

WHtR 

Normal 185 .4787 .07184 

2.719 0.068 Prehypertension 26 .4994 .06919 

Hypertension 56 .5005 .06145 

GIRLS 

BMI 

Normal 168 17.8333 3.38506 

10.0 

 

0.001 

 

Prehypertension 22 19.1727 4.43677 

Hypertension 52 20.4154 4.33944 

WHR Normal 168 .8473 .09151 

.075 0.928  Prehypertension 22 .8520 .08444 

 Hypertension 52 .8438 .06629 

WHtR Normal 168 .4575 .05365 

4.14 0.017  Prehypertension 22 .4657 .05946 

 Hypertension 52 .4828 .05996 
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Chapter Five 

Discussion 

Introduction: 

 

This chapter includes a discussion of the results regarding the prevalence of overweight/ 

obesity and influencing factors, eating habits, physical activity, and the association between 

anthropometrics with cardiovascular disease risk among male and female school children in 

the fifth, sixth, seventh, and eighth grade in governmental school in Jenin and Tubas. 

This study was the first study that assesses the relationship between body composition, 

anthropometric measures and cardiovascular risk factors among children aged 10-13 years in 

Jenin and Tubas Governmental Schools. 

Anthropometric measurement is important in the definition of overweight and obesity among 

children and adolescents. Researchers are pointing to the fact that overweight and obesity in 

childhood stayinto adulthood. Defining overweight and obesity helps to predict health risks 

and to provide comparisons between populations (Jackson et al., 2007; Lobstein et al, 2004) 

Prevalence of overweight and obesity among children 

 

In the current study the overall prevalence of overweight was 60 (11.8%) and obesity 34 (6.7%) 

among children. However, the prevalence of overweight was 32 (12.0%) among boys and 28 

(11.6%) among girls, and that of obesity was 25 (9.4%) among boys and 9 (3.7%) among girls. 

The current results were slightly similar to Khader et al (2009) study results which conducted 

among male Jordanian children aged 6-12 years, the results showed the prevalence of 

overweight 8.85% and 5.6% obese. Also, the current results were similar to Isbiah study (2009) 
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conducted in Nablus city among boys school children aged 6-12 years old.  The results of 

obesity and overweight prevalence were 7.9% and 13.3% respectively. 

However, these results were lower than other studies. Hedly et al. (2004) reported that 31.5% 

of the USA children and adolescents were at risk of overweight, and that 16.5% were actually 

overweight, so the risk for overweight and obesity from developing country is more. This 

difference illustrated that female are more worried about their shape and weight than male 

counter parts. Palestinian females are more likely take care of their weight and dieting than 

males to look attractive and beautiful. The current study results were consistent with previous 

studies, where the prevalence of obese Chinese boys were higher than girls (Cui et al, 2010). 

Eating habits and physical activity  

 

According to physical activity and eating habits in current study, among the 509 participants, 

36 (13.5%) of the males had bad activity and 111 (41.6%) had very low nutritional habits, while 

70 (28.9%) of the female participants had poor activity and 80 (33.1%) had very low nutritional 

habits. In Sibia et al. (2003) study indicated a significant relationship between the obesity and 

insufficient exercise, so less active child increase risk for developing overweight and obesity. 

A study in the United Arab Emirates (2005) showed that 38.8% of students from both male and 

female had spent three or more hours per day doing sitting activities during a typical or usual 

day. Likewise from Khader et al (2009) study which was conducted on Jordanian children aged 

6-12 years old in the north of Jordan to assess the prevalence of overweight and obesity and 

determine their associated factors. The results showed the Jordanian children spent more than 

two hour/day watching TV. Therefore, this habit is more significantly associated with 

overweight and obesity. Another a cross sectional study conducted by Liebman et al (2003) to 

assess the relation between body mass index (BMI) levels and various lifestyle variables 

related to physical activity and specific characteristics of a healthy eating pattern. A total 
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sample consist of 928 males and 889 females aged 18-99 years old. The results showed the 

prevalence of overweight was 70% in men and 59% in women. So, increase the risk of 

overweight and obesity are associated with poor eating habits like drinking sweetened 

beverages such as soft drinks/soda pop, and also, eating while watching TV increase risk for 

obesity. 

Association between anthropometric measurements with cardiovascular 

disease risk  

 

The results of the study indicated an association between cardiovascular diseases in terms of 

classifications of systolic and diastolic blood pressure with BMI (P=0.001) and WHtR 

(P=0.003). The results consistent with other studies according to WHtR as an indicator for 

cardiovascular but inconsistent according to BMI. 

In a cross sectional study conducted on children aged 6-10 years to examine waist-to-height-

ratio (WHtR) as an indicator for cardiovascular disease. The results showed that the WHtR is 

sensitive predictor for CVD; and there is a significant correlation between BMI and 

WHtR(Kuba, Leone, & Damiani, 2013). Additionally, Ashwell and Hsieh (2005) proposed the 

use of WHR as a simple screening tool, considering it is fast and effective measurement. They 

suggest that WHR is more sensitive, less expensive, and easier to measure and calculate than 

BMI. 

Also, the study revealed that boys had higher WC, WHR and WHtR than girls. This probably 

reflects gender-specific influences on waist circumference and can be explained by the fact that 

in boys’ central fat distribution is more predominant than in girls. Adipose tissue is distributed 

mainly in the upper body (nape of neck, shoulders, and epigastrium) in boys, whereas, in girl’s 

peripheral fat accumulation in the lower body predominates. This findings are inconsistent with 

previous studies. In a study conducted by Sebanjo et al (2009) on 570 Nigerian children and 
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adolescents between the ages of 5 to 19 years reported that females had higher WCs than males.    

Another results of cross sectional study conducted by Johnson and colleagues (2017) on 

Nigerian children and adolescents from age 5 to 19 years reported that females had higher 

WHR and WtHR ratios despite in  the prevalence of obesity was low, and WC is sensitive 

indicator for obesity  . 

The result of this study is however consistent with a study by McCarthy et al. (2001). 

McCarthy, et al assessed the BMI and waist circumference of 8355 children and adolescent’s 

British children of ages 5-17. They concluded that males generally were taller, heavier and had 

higher WC value at all ages compared to their female counterparts 

A comparison of the ability of different anthropometric markers to predict the risk of major 

cardiovascular diseases in children. Positive, linear and continuous associations were observed 

between BMI and cardiovascular risk. By comparison, BMI performed the highest well out of 

all three measures at predicting cardiovascular risk in this population. Using the linear 

regression statistics, BMI exhibited enhanced predictive capability compared to both WHR 

index and WHtR. 

Many studies among people have indicated a positive association between indices of abdominal 

obesity, either WHR or WC, and cardiovascular disease events (de Koning, et al, 2007; Pischon 

et al., 2008). With the exception of one study (Sone et al., 2009) 
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Chapter six 

Conclusion and recommendations 

 Conclusion: 

 

The results of the study have showed that the prevalence of overweight and obesity in boys is 

more than girls and the difference may be related to that females are more worried about shape 

and weight than males.  

As anthropometric measures the boys had more WC, WHRandWHtR than girls; they probably 

reflect as a gender that influence on WC and can be explained as boys central fat distribution 

is more than girls and adipose tissues distributed in upper part but in girls the adipose tissues 

accumulation in the lower of the body. Also, when comparison between different 

anthropometric that leads to CVD that found the BMI is a more significant and predictor for 

CVD rather than WHR and WHtR. 

Recommendations:  

 

1. Additional studies in Palestine to stand on the obesity and underweight problem among 

school children 

2-Raise awareness of Palestinian children regarding the quality and quantity of food intake and 

physical activity to decrease the cardiovascular disease in the future  

3- Intensive programs and presentations in schools about the complication of obesity especially 

in cardiovascular system  

4-Further comprehensive researches are required to study the lifestyle of the families of 

obese children and how to prevent obesity. 

5-Regular physical activity is highly recommended. 
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6-Family based interventions should encourage maintaining healthy dietary habits 

7- Encourage nurses and healthcare provider to conducting more specialized studies related to 

anthropometric measurements, body composition with health status among school children   

8-Health Care provides an educational service consulting in schools and in places frequented 

by students. 

9- Distribution of pamphlets by the health office at schools to children and advise them on their 

eating habits as much as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

45 
 

References: 

 

Abiodun, A. G., Egwu, M. O., & Adedoyin, R. A. (2011). Anthropometric indices associated 

with variation in cardiovascular parameters among primary school pupils in Ile-Ife. 

International journal of hypertension, 2011.  

Abu Baker, N.N. & Daradkeh, S.M. ( 2010) . Prevalence of overweight and obesity among 

adolescents in Irbid governorate, Jordan. EMHJ - Eastern Mediterranean Health 

Journal, 16 (6), 657-662, 2010 https://apps.who.int/iris/handle/10665/117935 

Al-haddad, F. H., Little, B. B., & Abdul Ghafoor, A. G. M. (2005). Childhood obesity in United 

Arab Emirates schoolchildren: a national study. Annals of Human Biology, 32(1), 72-79.  

Al Sabbah, H., Vereecken, C., Abdeen, Z., Coats, E., & Maes, L. (2009). Associations of 

overweight and of weight dissatisfaction among Palestinian adolescents: findings from 

the national study of Palestinian schoolchildren (HBSC‐WBG2004). Journal of Human 

Nutrition and Dietetics, 22(1), 40-49.  

Al‐Saeed, W. Y., Al‐Dawood, K. M., Bukhari, I. A., & Bahnassy, A. (2007). Prevalence and 

socioeconomic risk factors of obesity among urban female students in Al‐Khobar city, 

Eastern Saudi Arabia, 2003. Obesity reviews, 8(2), 93-99 . 

Alaimo, K., Olson, C. M., Frongillo Jr, E. A., & Briefel, R. R. (2001). Food insufficiency, 

family income, and health in US preschool and school-aged children. American journal 

of public health, 91(5), 781.  

Alwan, A. (2011). Global status report on noncommunicable diseases 2010: World Health 

Organization. 

Ashwell, M., Gunn, P., & Gibson, S. (2012). Waist‐to‐height ratio is a better screening tool 

than waist circumference and BMI for adult cardiometabolic risk factors: systematic 

review and meta‐analysis. Obesity reviews, 13(3), 275-286.  

https://apps.who.int/iris/handle/10665/117935


 

46 
 

Ashwell, M., & Hsieh, S. D. (2005). Six reasons why the waist-to-height ratio is a rapid and 

effective global indicator for health risks of obesity and how its use could simplify the 

international public health message on obesity. International journal of food sciences 

and nutrition, 56(5), 303-307.  

Alliance for a Healthier Generation. (2015). North Carolina. Retrieved from 

https://www.healthiergeneration.org/about_childhood_obesity/in_your_state/north_ca

rolina/ 

Austin, S. B. (2011). The blind spot in the drive for childhood obesity prevention: bringing 

eating disorders prevention into focus as a public health priority. American journal of 

public health, 101(6), e1-e4.  

Barlow, S., & Expert Committee (2007). Expert committee recommendations regarding the 

prevention, assessment, and treatment of child and adolescent overweight and obesity: 

Summary report. Pediatrics, 120, S164-S192. 

Baskin, M. L., Ard, J., Franklin, F., & Allison, D. B. (2005). Prevalence of obesity in the United 

States. Obesity reviews, 6(1), 5-7.  

Bellisle, F., & Rolland-Cachera, M. (2007). Commentary on Bellisle, F., Rolland-Cachera, MF 

and the Kellogg Scientific Advisory Committee'Child and Nutrition'(2000) Three 

consecutive (1993, 1995, 1997) surveys of food intake, nutritional attitudes and 

knowledge, and lifestyle in 1000 French children, aged 9-11 years. Journal of Human 

Nutrition and Dietetics; 13, 101-111. Journal of human nutrition and dietetics: the 

official journal of the British Dietetic Association, 20(3), 252.  

Bellisari, A., & Roche, A. F. (2005). Anthropometry and ultrasound. In S. B. Heymsfield, T. 

G. Lohman, Z. Wang & S. B. Going (Eds.), Human Body Composition (2nd ed., pp. 109-128). 

Champaign, IL: Human Kinetics. 



 

47 
 

Bennasar-Veny, M., Lopez-Gonzalez, A. A., Tauler, P., Cespedes, M. L., Vicente-Herrero, T., 

Yañez, A., . . . Aguilo, A. (2013). Body adiposity index and cardiovascular health risk 

factors in Caucasians: a comparison with the body mass index and others. PloS one, 

8(5), e63999.  

Burgos, M. S., Burgos, L. T., Camargo, M. D., Franke, S. I. R., Prá, D., Silva, A. M. V. d., . . . 

Reuter, C. P. (2013). Relationship between anthropometric measures and 

cardiovascular risk factors in children and adolescents. Arquivos brasileiros de 

cardiologia, 101(4), 288-296.  

Caius, N., & Benefice, E. (2002). Food habits, physical activity and overweight among 

adolescents. Revue d'epidemiologie et de sante publique, 50(6), 531-542.  

Çalışır, H., & Karaçam, Z. (2011). The prevalence of overweight and obesity in primary 

schoolchildren and its correlation with sociodemographic factors in Aydin, Turkey. 

International Journal of Nursing Practice, 17(2), 166-173.  

Centers for Disease Control and Prevention Overweight and obesity for professional: economic 

consequences( 2009)1600 Clifton Rd. Atlanta, GA 30329-4027, USA 800-CDC-INFO 

(800-232-4636) TTY: (888) 232-6348 - 

Centers for Disease Control and Prevention. (2000): CDC Growth Charts: United States. 

National Center for Health Statistics, 15: 2009. 

Chambliss, H. O. (2005). Exercise duration and intensity in a weight-loss program. Clinical 

Journal of Sport Medicine, 15(2), 113-115.  

Committee, U. S. D. G. A. (2010). Dietary guidelines for Americans, 2010: US Department of 

Health and Human Services, US Department of Agriculture. 

Cui Z., Huxley R., Wu Y., &Dibley M. J. (2010). Temporal trends in overweight and obesity 

of children and adolescents from nine Provinces in China from 1991–2006. International 

Journal of Pediatric Obesity, 5, 365-374. 



 

48 
 

Davidson, L. E., Wang, J., Thornton, J. C., Kaleem, Z., Silva-Palacios, F., Pierson, R. N., . . . 

Gallagher, D. (2011). Predicting fat percent by skinfolds in racial groups: Durnin and 

Womersley revisited. Medicine and science in sports and exercise, 43(3), 542.  

De Koning, L., Merchant, A. T., Pogue, J., & Anand, S. S. (2007). Waist circumference and 

waist-to-hip ratio as predictors of cardiovascular events: meta-regression analysis of 

prospective studies. European heart journal, 28(7), 850-856.  

Deurenberg, P., Deurenberg‐Yap, M., Wang, J., Lin, F. P., & Schmidt, G. (2000). Prediction 

of percentage body fat from anthropometry and bioelectrical impedance in Singaporean 

and Beijing Chinese. Asia Pacific journal of clinical nutrition, 9(2), 93-98.  

DeVallance, E., Fournier, S. B., Donley, D. A., Bonner, D. E., Lee, K., Frisbee, J. C., & 

Chantler, P. D. (2015). Is obesity predictive of cardiovascular dysfunction independent 

of cardiovascular risk factors? International journal of obesity, 39(2), 244.  

Drewnowski, A., Rehm, C., Kao, C., & Goldstein, H. (2009). Poverty and childhood 

overweight California Assembly districts. Health Place, 15(2), 631-635. 

Esmaillzadeh, A., Mirmiran, P., & Azizi, F. (2004). Waist-to-hip ratio is a better screening 

measure for cardiovascular risk factors than other anthropometric indicators in 

Tehranian adult men. International journal of obesity, 28(10), 1325.  

Facts sheet WHO. (2010). WHO report obesity and overweight facts sheet, 2010). 

Falkner, B., Daniels, S. R., Flynn, J. T., Gidding, S., Green, L. A., Ingelfinger, J. R., . . . Prineas, 

R. J. (2004). The fourth report on the diagnosis, evaluation, and treatment of high blood 

pressure in children and adolescents. Pediatrics, 114(2 III), 555-576.  

Fat, L. (2014). Children’s body mass index, overweight and obesity. Heal. Surv. Engl, 1, 1-10.  

FAO /WHO Workshop on (Fruit and Vegetables for Health ) (2004) 



 

49 
 

Flegal, K. M., & Graubard, B. I. (2009). Estimates of excess deaths associated with body mass 

index and other anthropometric variables. The American journal of clinical nutrition, 

89(4), 1213-1219.  

Flegal, K. M., Shepherd, J. A., Looker, A. C., Graubard, B. I., Borrud, L. G., Ogden, C. L., . . . 

Schenker, N. (2008). Comparisons of percentage body fat, body mass index, waist 

circumference, and waist-stature ratio in adults. The American journal of clinical 

nutrition, 89(2), 500-508.  

Gialamas, A., Kinnell, A., Mittinty, M. N., Davison, B., Singh, G., & Lynch, J. (2018). 

Association of anthropometric measures and cardiovascular risk factors in children and 

adolescents: Findings from the Aboriginal Birth Cohort study. PloS one, 13(6), 

e0199280.  

Gibson, R. S. (2005). Principles of nutritional assessment: Oxford university press, USA. 

Goulding, A., Taylor, R., Grant, A., Parnell, W., Wilson, N., & Williams, S. (2010). Waist-to-

height ratios in relation to BMI z-scores in three ethnic groups from a representative 

sample of New Zealand children aged 5–14 years. International journal of obesity, 

34(7), 1188.  

Gregori, D., Ballali, S., Vecchio, M. G., Sciré, A. S., Foltran, F., & Berchialla, P. (2014). 

Randomized controlled trials evaluating effect of television advertising on food intake 

in children: why such a sensitive topic is lacking top-level evidence? Ecology of food 

and nutrition, 53(5), 562-577.  

Hastuti, J. (2013). Anthropometry and body composition of Indonesian adults: an evaluation 

of body image, eating behaviours, and physical activity. Queensland University of 

Technology.    



 

51 
 

Hedley, A. A., Ogden, C. L., Johnson, C. L., Carroll, M. D., Curtin, L. R., & Flegal, K. M. 

(2004). Prevalence of overweight and obesity among US children, adolescents, and 

adults, 1999-2002. Jama, 291(23), 2847-2850.  

Hendershot, C., Telljohann, S. K., Price, J. H., Dake, J. A., & Mosca, N. W. (2008). Elementary 

school nurses’ perceptions and practices regarding body mass index measurement in 

school children. The Journal of School Nursing, 24(5), 298-309.  

  https://dspace.alquds.edu/handle/20.500.12213/2138 

http://www.cdc.gov/nccdphp/dnpa/obesity/childhood/consequences.ht m  

. http://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases 

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

Husseini, A., Abu-Rmeileh, N. M., Mikki, N., Ramahi, T. M., Ghosh, H. A., Barghuthi, N., . . 

. Jervell, J. (2009). Cardiovascular diseases, diabetes mellitus, and cancer in the occupied 

Palestinian territory. The lancet, 373(9668), 1041-1049.  

Isbaih, M. (2009). Prevalence of Overweight and Obesity among School-Age Children in 

Nablus City. MSc thesis, An-Najah National University, Nablus, Palestine.   

ITFO International Obesity Task Force. (2004b). WHO—controlling the obesity epidemic, 

http://www.worldheart.org (accessed 28 May 2004). 

India Parenting,2010. Children and Junk food [Online]. Available: 

http://www.indiaparenting.com/foodand-nutrition/56_1186/children-and-junk-

food.html#url [Accessed]. 

Jackson, R., Rashed, M., Al Hamad, N., Hwalla, N., & Al Somaie, M. (2007). Comparison of 

BMI-for-age in adolescent girls in 3 countries of the Eastern Mediterranean Region.  



 

51 
 

Jebb, S. A., & Moore, M. S. (1999). Contribution of a sedentary lifestyle and inactivity to the 

etiology of overweight and obesity: current evidence and research issues. Medicine and 

science in sports and exercise, 31(11 Suppl), S534-541.  

Johnson, O. E., Mbada, C. E., Alao, D. Y., Okonji, A. M., & Nweke, C. O. (2017). Obesity in 

Nigeria children and adolescents-waist circumference a more sensitive indicator. 

International Journal Of Community Medicine And Public Health, 3(3), 721-729.  

Johnson, S. L., & Birch, L. L. (1994). Parents' and children's adiposity and eating style. 

Pediatrics, 94(5), 653-661.  

Kagawa, M., Kerr, D., Uchida, H., & Binns, C. W. (2006). Differences in the relationship 

between BMI and percentage body fat between Japanese and Australian-Caucasian 

young men. British Journal of Nutrition, 95(5), 1002-1007.  

Kammar-García, A., Hernández-Hernández, M. E., López-Moreno, P., Ortíz-Bueno, A. M., & 

de Lurdez Martínez-Montaño, M. (2019). Relation of body composition indexes to 

cardiovascular disease risk factors in young adults. Medicina de Familia. SEMERGEN, 

45(3), 147-155.  

Kammar-García, A., Hernández-Hernández, M. E., López-Moreno, P., Ortíz-Bueno, A. M., & 

de Lurdez Martínez-Montaño, M. (2018). Relation of body composition indexes to 

cardiovascular disease risk factors in young adults. Medicina de Familia. SEMERGEN. 

Kelishadi, R., Mirmoghtadaee, P., Najafi, H., & Keikha, M. (2015). Systematic review on the 

association of abdominal obesity in children and adolescents with cardio-metabolic risk 

factors. Journal of research in medical sciences: the official journal of Isfahan 

University of Medical Sciences, 20(3), 294.  

Khader, Y., Irshaidat, O., Khasawneh, M., Amarin, Z., Alomari, M., & Batieha, A. (2009). 

Overweight and obesity among school children in Jordan: prevalence and associated 

factors. Maternal and child health journal, 13(3), 424.  



 

52 
 

Klein‐Platat, C., Wagner, A., Haan, M., Arveiler, D., Schlienger, J., & Simon, C. (2003). 

Prevalence and sociodemographic determinants of overweight in young French 

adolescents. Diabetes/metabolism research and reviews, 19(2), 153-158.  

Kopelman, P. (2007). Health risks associated with overweight and obesity. Obesity reviews, 8, 

13-17.  

Kosti, R. I., & Panagiotakos, D. B. (2006). The epidemic of obesity in children and adolescents 

in the world. Central European journal of public health, 14(4), 151.  

Kuba, V. M., Leone, C., & Damiani, D. (2013). Is waist-to-height ratio a useful indicator of 

cardio-metabolic risk in 6-10-year-old children? BMC pediatrics, 13(1), 91. 

Kubik, M. Y., Story, M., & Davey, C. (2007). Obesity prevention in schools: current role and 

future practice of school nurses. Preventive Medicine, 44(6), 504-507.  

Lamerz, A., Kuepper-Nybelen, J., Wehle, C., Bruning, N., Trost-Brinkhues, G., Brenner, 

H., . . . Herpertz-Dahlmann, B. (2005). Social class, parental education, and obesity 

prevalence in a study of six-year-old children in Germany. International journal of 

obesity, 29(4), 373.  

Liebman, M., Pelican, S., Moore, S., Holmes, B., Wardlaw, M., Melcher, L., . . . Haynes, G. 

(2003). Dietary intake, eating behavior, and physical activity-related determinants of 

high body mass index in rural communities in Wyoming, Montana, and Idaho. 

International journal of obesity, 27(6), 684.  

 

Lioret, S., Maire, B., Volatier, J., & Charles, M. (2007). Child overweight in France and its 

relationship with physical activity, sedentary behaviour and socioeconomic status. 

European Journal of Clinical Nutrition, 61(4), 509.  



 

53 
 

Lo, K., Wong, M., Khalechelvam, P., & Tam, W. (2016). Waist‐to‐height ratio, body mass 

index and waist circumference for screening paediatric cardio‐metabolic risk factors: a 

meta‐analysis. Obesity reviews, 17(12), 1258-1275.  

Lobstein, T., Baur, L., & Uauy, R. (2004). Obesity in children and young people: a crisis in 

public health. Obesity reviews, 5, 4-85.  

Ma, L., Cai, L., Deng, L., Zhu, Y., Ma, J., Jing, J., & Chen, Y. (2016). Waist circumference is 

better than other anthropometric indices for predicting cardiovascular disease risk 

factors in Chinese children—a cross-sectional study in Guangzhou. Journal of 

atherosclerosis and thrombosis, 23(3), 320-329. 

Ma, L., Cai, L., Deng, L., Zhu, Y., Ma, J., Jing, J., & Chen, Y. (2015). Waist circumference is 

better than other anthropometric indices for predicting cardiovascular disease risk 

factors in Chinese children—a cross-sectional study in Guangzhou. Journal of 

atherosclerosis and thrombosis, 31302.  

Martinez, J., Kearney, J. M., Kafatos, A., Paquet, S., & Martínez-Gonzélez, M. (1999). 

Variables independently associated with self-reported obesity in the European Union. 

Public health nutrition, 2(1a), 125-133.  

Maughan, E., & Mangena, A. S. (2014). The 2013 NASN school nurse survey: Advancing 

school nursing practice. NASN School Nurse, 29(2), 76-83.  

McCarthy, H. D., & Ashwell, M. (2006). A study of central fatness using waist-to-height ratios 

in UK children and adolescents over two decades supports the simple message–‘keep 

your waist circumference to less than half your height’. International journal of obesity, 

30(6), 988.  

Messiah, S. E., Arheart, K. L., Lipshultz, S. E., & Miller, T. L. (2008). Body mass index, waist 

circumference, and cardiovascular risk factors in adolescents. The Journal of 

pediatrics, 153(6), 845-850. e841.  



 

54 
 

Messiah, S. E., Arheart, K. L., Natale, R. A., Hlaing, W. M., Lipshultz, S. E., & Miller, T. L. 

(2012). BMI, Waist Circumference, and Selected Cardiovascular Disease Risk Factors 

Among Preschool‐Age Children. Obesity, 20(9), 1942-1949.  

MOH, W., & UNICEF. (2005). The state of nutrition, of West Bank and Gaza Strip, 

comprehensive review of nutrition situation of West Bank and Gaza Strip. June2005.  

Musaiger, A. O., Al-Mannai, M., Tayyem, R., Al-Lalla, O., Ali, E. Y., Kalam, F., . . . Djoudi, 

Z. (2012). Prevalence of overweight and obesity among adolescents in seven Arab 

countries: a cross-cultural study. Journal of obesity, 2012.  

Must, A., & Anderson, S. (2006). Body mass index in children and adolescents: considerations 

for population-based applications. International journal of obesity, 30(4), 590.  

National Association of School Nurses. (2013). Overweight and Obesity in Youth in Schools 

– The Role of the School Nurse. Retrieved from 

http://www.nasn.org/PolicyAdvocacy/PositionPapersandReports/NASNPositionState

men tsArticleView/tabid/462/ArticleId/39/Overweight-Children-and-Adolescents-

Adopted2002 

National Nutrition Surveillance System Palestinian Ministry of Health Nutrition 

Department,2011 Report. 

Ng, S. W., Zaghloul, S., Ali, H., Harrison, G., & Popkin, B. M. (2011). The prevalence and 

trends of overweight, obesity and nutrition‐related non‐communicable diseases in the 

Arabian Gulf States. Obesity reviews, 12(1), 1-13.  

Norton, K. (1996). Anthropometric estimation of body fat: Marrickville NSW: University of 

New South Wales Press. 

Ogden, C. L., Carroll, M. D., Curtin, L. R., McDowell, M. A., Tabak, C. J., & Flegal, K. M. 

(2006). Prevalence of overweight and obesity in the United States, 1999-2004. Jama, 

295(13), 1549-1555.  



 

55 
 

Ogden, C., & Carroll, M. (2010). Prevalence of obesity among children and adolescents: United 

States, trends 1963-1965 through 2007-2008 . 

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2014). Prevalence of childhood and 

adult obesity in the United States, 2011-2012. Jama, 311(8), 806-814.  

Ogden, C. L., Carroll, M. D., Lawman, H. G., Fryar, C. D., Kruszon-Moran, D., Kit, B. K., & 

Flegal, K. M. (2016). Trends in obesity prevalence among children and adolescents in 

the United States, 1988-1994 through 2013-2014. Jama, 315(21), 2292-2299.  

Organization, W. H. (1998). Obesity: preventing and managing the global epidemic: report of 

a WHO consultation on obesity, Geneva, 3-5 June 1997: Geneva: World Health 

Organization. 

Organization, W. H. (2006). Addressing the socioeconomic determinants of healthy eating 

habits and physical activity levels among adolescents.  

Page, A., Cooper, A., Stamatakis, E., Foster, L., Crowne, E., Sabin, M., & Shield, J. (2005). 

Physical activity patterns in nonobese and obese children assessed using minute-by-

minute accelerometry. International journal of obesity, 29(9), 1070.  

Peltz, G., Aguirre, M. T., Sanderson, M., & Fadden, M. K. (2010). The role of fat mass index 

in determining obesity. American Journal of Human Biology, 22(5), 639-647.  

Petkeviciene, J., Klumbiene, J., Kriaucioniene, V., Raskiliene, A., Sakyte, E., & Ceponiene, I. 

(2015). Anthropometric measurements in childhood and prediction of cardiovascular 

risk factors in adulthood: Kaunas cardiovascular risk cohort study. BMC Public Health, 

15(1), 218.  

Pischon, T., Boeing, H., Hoffmann, K., Bergmann, M., Schulze, M. B., Overvad, K., . . . 

Tjønneland, A. (2008). General and abdominal adiposity and risk of death in Europe. 

New England Journal of Medicine, 359(20), 2105-2120.  



 

56 
 

Roy, N., & Sharma, R. (2016). Relationship between height, weight, BMI, waist 

circumference, hip circumferences, waist-to-hip ratio and waist-to-height ratio among 

male school children.  

Sánchez-Castillo, C., Lara, J., Villa, A., Aguirre, J., Escobar, M., Gutiérrez, H., . . . James, W. 

(2001). Unusually high prevalence rates of obesity in four Mexican rural communities. 

European Journal of Clinical Nutrition, 55(10), 833.  

Sardinha, L. B., Santos, D. A., Silva, A. M., Grøntved, A., Andersen, L. B., & Ekelund, U. 

(2016). A comparison between BMI, waist circumference, and waist-to-height ratio for 

identifying cardio-metabolic risk in children and adolescents. PloS one, 11(2), 

e0149351.  

Savva, S., Tornaritis, M., Savva, M., Kourides, Y., Panagi, A., Silikiotou, N., . . . Kafatos, A. 

(2000). Waist circumference and waist-to-height ratio are better predictors of 

cardiovascular disease risk factors in children than body mass index. International 

journal of obesity, 24(11), 1453.  

Serra, L., Aranceta, J., & Rodríguez Santos, F. (2003). Crecimiento y desarrollo. Estudio 

enKid. Krece Plus . 

 

 

Senbanjo, I., Njokanma, O., & Oshikoya, K. (2009). Waist circumference values of Nigerian 

children and adolescents. Annals of Nutrition and Metabolism, 54(2), 145-150.  

Siam, A. B. M. (2011). Obesity Among Primary School Male Children Aged 10-12 Years in 

West Gaza City. Obesity Among Primary School Male Children Aged 10-12 Years in 

West Gaza City.  

Sibai, A. M., Hwalla, N., Adra, N., & Rahal, B. (2003). Prevalence and covariates of obesity 

in Lebanon: findings from the first epidemiological study. Obesity research, 11(11), 

1353-1361.  



 

57 
 

 

Sijtsma, A., Bocca, G., L'Abée, C., Liem, E. T., Sauer, P. J., & Corpeleijn, E. (2014). Waist-

to-height ratio, waist circumference and BMI as indicators of percentage fat mass and 

cardiometabolic risk factors in children aged 3–7 years. Clinical nutrition, 33(2), 311-

315.  

Singh, G. K., Siahpush, M., & Kogan, M. D. (2010). Rising social inequalities in US childhood 

obesity, 2003-2007. Ann Epidemiol, 20(1), 40-52. doi: 

0.1016/j.annepidem.2009.09.008 

Soar, C., Vasconcelos, F. d. A. G. d., & Assis, M. A. A. d. (2004). Waist-hip ratio and waist 

circumference associated with body mass index in a study with schoolchildren. 

Cadernos de saude publica, 20(6), 1609-1616.  

Sone, H., Tanaka, S., Iimuro, S., Oida, K., Yamasaki, Y., Ishibashi, S., . . . Ohashi, Y. (2009). 

Waist circumference as a cardiovascular and metabolic risk in Japanese patients with 

type 2 diabetes. Obesity, 17(3), 585-592.  

Sung, R., Yu, C., Choi, K., McManus, A., Li, A., Xu, S., . . . Fok, T. (2007). Waist 

circumference and body mass index in Chinese children: cutoff values for predicting 

cardiovascular risk factors. International journal of obesity, 31(3), 550.  

Thompson, O. M., Ballew, C., Resnicow, K., Must, A., Bandini, L., Cyr, H., & Dietz, W. 

(2004). Food purchased away from home as a predictor of change in BMI z-score 

among girls. International journal of obesity, 28(2), 282.  

Umer, A., Kelley, G. A., Cottrell, L. E., Giacobbi, P., Innes, K. E., & Lilly, C. L. (2017). 

Childhood obesity and adult cardiovascular disease risk factors: a systematic review 

with meta-analysis. BMC Public Health, 17(1), 683 . 

United Arab Emirates, Global School-based Student Health Survey.2005 



 

58 
 

Valentino, G., Bustamante, M. J., Orellana, L., Krämer, V., Durán, S., Adasme, M., . . . 

Navarrete, C. (2015). Body fat and its relationship with clustering of cardiovascular 

risk factors. Nutricion hospitalaria, 31(5), 2253-2260.  

Vandewater, E. A., Shim, M.-s., & Caplovitz, A. G. (2004). Linking obesity and activity level 

with children's television and video game use. Journal of adolescence, 27(1), 71-85.  

Vasan, S., Thomas, N., Christopher, S., Geethanjali, F., Paul, T., & Sanjeevi, C. (2011). 

Anthropometric measurements for the prediction of the metabolic syndrome: a cross-

sectional study on adolescents and young adults from southern india. Heart Asia, 3(1), 

2-7.  

Vaska, V., & Volkmer, R. (2004). Increasing prevalence of obesity in South Australian 4‐year‐

olds: 1995− 2002. Journal of paediatrics and child health, 40(7), 353-355.  

Wang, Y., Monteiro, C., & Popkin, B. M. (2002). Trends of obesity and underweight in older 

children and adolescents in the United States, Brazil, China, and Russia. The American 

journal of clinical nutrition, 75(6), 971-977.  

Watts, K., Bell, L. M., Byrne, S. M., Jones, T. W., & Davis, E. A. (2008). Waist circumference 

predicts cardiovascular risk in young Australian children. Journal of paediatrics and 

child health, 44(12), 709-715.  

World Health Organization. (2011). Waist circumference and waist-hip ratio: report of a WHO 

expert consultation, Geneva, 8-11 December 2008. 

Willows, N. D., Iserhoff, R., Napash, L., Leclerc, L., & Verrall, T. (2005). Anxiety about food 

supply in Cree women with infants in Quebec. International journal of circumpolar 

health, 64(1), 55-64.  

Yamane, Taro. 1967. Statistics, An Introductory Analysis, 2nd Ed., New York: Harper and 

Row. 



 

59 
 

Yuca, S. A., Yılmaz, C., Cesur, Y., Doğan, M., Kaya, A., & Başaranoğlu, M. (2010). 

Prevalence of overweight and obesity in children and adolescents in eastern Turkey. 

Journal of clinical research in pediatric endocrinology, 2(4), 159.  

Zhang, Y. X., & Wang, S. R. (2013). The relationship of waist circumference distribution to 

blood pressure levels among children and adolescents in Shandong, China. 

International journal of cardiology, 168(2), 1516-1520.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

61 
 

Appendix (A) 

Questioner 

 

 

Section one: 

 Personal information: 

 (student) No.___________ Date _______________ 

 1-Student name: __________________ 2-School name: ___________________ 

 3-Grade : ________________________ 4-Male _________ Female ___________ 

5-Age _______ yr. _________ month  

Physiological measurements : 

6-Height __________ m 7- Weight __________ kg 

 8-Waist circumferences _____________ cm 9-Hip circumferences ______________cm 

 10-Head circumferences ______________cm 11-Bp_____________mmhg 

 --------------------------------------------------------------------------------- 

Section two : 

 

 اختبارKreceplusللعادات الغذائية والأنشطة البدنية

  نعم لا

 لا يتناول وجبة الفطور   

 يتناول الحليب او مشتقاته   

 يتناول رقائق فطور ) مثل الكورن فلكس   

 يتناول كعك الفطور التجاري   

 يتناول  فالكهة أو عصير فاكهة يوميا   
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 يتناول الفاكهة مرتين يوميا   

 يتناول الحليب او مشتقاته مرتين يوميا   

 يتناول الخضار الطازجة او المطبوخة يوميا   

 يتناول الخضار الطازجة أو المطبوخة اكثر من مرة يوميا   

 يتناول الوجبات السريعة اكثر من مرة في الاسبوع   

 يشرب المشروبات الكحولية مرة واحدة على الأقل في الأسبوع  

 قولياتيحب الب  

 يتناول الحلو و الحلويات اكثر من مرة يوميا  

 يتناول الأرز  او المعكرونة بشكل شبه يومي  

 تستخدم  زيت الزيتون  في البيت  

 

 

 

 عدد الساعات التي تقضيها يوميا في مشاهدة التلفاز او الالعاب الالكترونية؟

  ساعة 0

  ساعة 1

 ساعة    2

  ساعات 3

 ساعات 4                    

 كم عدد الساعات التي تقضيها اسبوعيا في ممارسة الانشطة الرياضية ؟ ) لا تشمل الأنشطة المدرسية(

  ساعة 0

  ساعة 1

 ساعة    2
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  ساعات 3

 ساعات 4                    

 

 

 




