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Abstract

The Objective o f this project was to assess the nutritional status o f  a group 

o f  school children and to determine the risk variables that may predispose them to 

coronary heart disease (CHD) later on.

The study was conducted among 1585 pupils selected randomly from 30 

primary schools representing all the primar}' schools in Riyadh City (capital of 

Saudi Arabia). Two age groups were included, 8.5-9.5 and 11.5-12.5 years, boys 

and girls. Sociodemographic aspects, physical activity and fitness, dietary pattern 

and intake were measured. Blood levels o f micronutrients and vitamins, blood 

count and lipid profile were preformed. Blood pressure, heart rate and anthro

pometry were measured.

The participation rate was 80.6%. Boys had 17% higher activity score than 

girls; in addition they had higher values for Voimax. The hypoactivity level was 

higher for girls. 8.3% of all pupils have a risky blood pressure . Total cholesterol 

(TC), high density lipoprotein cholesterol ratio (HDL/TC), triglycerides (TG) and 

low density lipoprotein (LDL) risky levels for boys were 33.4%, 5.1%, 26.3% 

30.4% and for girls 32.1%, 6.8%, 41.8%, 35.8% respectively. Obesity was de

tected among 11.6% boys and 14.1% among girls. Anaemia prevalence was higher 

among girls than boys (9.0%, 7.1% respectively).

A positive correlation was detected between socioeconomic level and 

blood lipid risk factors. Similar correlation were elicited between BMI and LDL as 

well as between body fat percent and TG, TC, LDL. One or more CHD risk 

variables were present among 52.2% and 71.6% boys and girls aged 8.5-9.5 years 

respectively. They were present in 59.0% and 72.3% among those aged 11.5-12.5 

years. Hypoactivity, hypercholesterolaemia and obesity were the main prevalent 

risk factors.
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A positive family history of cardiovascular disease was much lower in 

Saudi schoolchildren compared with industrialized countries. Saudi boys had 

3.9% (1.7-6.1%) compared with 32.3% (26.5-38.1%) in a similar study of 

schoolchildren in Northern Ireland, where CHD rates are among the highest in the 

world. However the level of combined risk factors was even higher in Saudi 

children than children from Northern Ireland . 26.5% of boys and 15.5% of girls in 

Saudi had > 3 risk factors compared with 17.1% of boys and 11.2% of girls in 

Northern Ireland. These findings suggest that Saudi Arabia faces an epidemic of 

cardiovascular disease in the next century unless risk factors levels are reduced by 

appropriate interventions. The study signifies the importance of early intervention 

for CHD risk factors in childhood to prevent its emergence in adulthood.
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1- Introduction

Childhood and adolescence represent a period of marked physical, 

physiological, emotional and social change. However, there is growing evidence 

that poor dietary habits early in life contribute to a risk of chronic diseases in 

adult life. Also, most of the data yielded from health surveys carried out on 

adolescent students revealed that a lack of information among students to made 

appropriate food choices made them prone to obesity (Farthing, 1991). Moreover, 

PAO and WHO (1992A) stated that nutritional status is affected by a wide range 

of factors that may lead to inadequate or excessive nutrient intakes or may impair 

their optimal utilization. The factors most directly influencing nutrition are 

analyzed under the categories of food and health care. Each of these is essential 

for good nutrition and they can often influence each other. Acute and chronic 

undemutrition and most micronutrients deficiencies primarily affect people who 

do not have access to adequate food and lack access to appropriate education and 

information. Moreover, ovemutrition and dietary imbalances which can lead to 

diet-related non communicable diseases, cut across socio-economic boundaries, 

although historically they are related to higher incomes and living standards. 

Among the micronutrients deficiencies, the most prevalent are insufficient 

vitamin A (40 million are affected) and lack of iron (over 2000 million are 

affected). Iron deficiency is widespread, primarily affecting women of child

bearing age and young children. A change in diet and life style associated with 

urbanization, higher incomes and longevity have lead to the emergence of diet- 

related non-communicable diseases as major health problems. These include 

obesity, cardiovascular disease and diabetes mellitus. Tiwary and Holguin 

(1992), reported that childhood obesity is an important public health issue, 

associated with significant morbidity, higher blood pressure, menstrual 

abnormalities, psychological dysfunction and an increased risk of obesity in
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adulthood. Global estimates of obesity prevalence for several years revealed a 

marked increase among all races and sexes. WHO (1988), concluded that 

coronary heart disease (CHD) accounts for roughly 24 percent (12 million) of all 

deaths worldwide, representing the second highest proportion among all causes 

of deaths worldwide. About Tmillion out of these 12 million people are dying 

from CHD in developing countries. So, CHD resulting from atherosclerosis is 

recognized as a serious public health problem in different parts of the world. This 

process starts early after birth and thus preventive strategies should be developed 

during the pediatric years (Gilliam and Maclonnie, 1984). However, in Saudi 

Arabia no sufficient data has been available to formulate or test the hypothesis 

that our juvenile population is exposed to a variety of risk factors which may 

influence the future occurrence of CHD. So, the main reason for implementation 

of the present study is the lack of information from national studies on risk 

factors for CHD. The present study will be of great help in creating a base line 

assessment, which declares the nutritional aspect and risk factors associated with 

our target population. Moreover, the study should assist the authorized health 

planners and policy makers during future planning.
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The aim of this review is to collect relevant information about the study variables 

and the methods that has been used by researchers to measure them and to chose the 

appropriate methods for our situations taking into account the traditional and cultural 

factors in addition to the limitations of our logistics. Through this review also I aimed to 

define cut-off points for the different variables that we are measuring . Another aim was 

to identify some of the previous similar projects that resemble my project for further 

comparisons

2.1 NUTRITIONAL ASSESSMENT

Grow1:h represents a continuous interaction of biological processes that are 

initiated at conception and terminated at death. The integrity and the quality of 

these processes are influenced by genetic, physiologic, biochemical, psychological 

and socioeconomic variables (Wall and Gottlieb 1984).

Maintenance of good nutritional status in children through the four 

activities that UNICEF is emphasizing in its GOBI approach (grov^h monitoring, 

oral rehydration, breast feeding and immunization) is essential to improve the 

state of the world's children. (Grant, 1984).

Tara and Subadra (1987) have enumerated various methods to evaluate the 

standard of nutritional status of the communities as follow;

• Direct parameters; including anthropometric measurements, biochemical 
examination, dietary survey and biophysical measurements.

• Indirect parameters; morbidity and mortality indices.

• Ecological parameters; socioeconomic status, housing and environmental 
hygiene.

2.1.1 Anthropometric assessment:

Growth monitoring is an important technique for identifying groups or 

communities whose growth is not keeping up with the expected pattern. Poor 

growth, whether as a result of infection, malnutrition or other causes, needs to be 

detected early in life in order that corrective action may be taken. Also, the 

severity of any health problem can be assessed by its influence on growth, while a
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chronic or unclearly defined health disturbance in a child may not give rise to very 

great concern as long as the child is growing adequately (WHO, 1986).

During the 1950s and 1960s weight for age including the use of Gomez 

classification was the main method used for assessment of nutritional status both 

for individual and community diagnosis (Gomez et al, 1955).

In 1971, Seone and Latham stated that it was important to distinguish three 

different categories or types of malnutrition, using weight and height 

measurements of children. These categories were :

a) Acute current short duration malnutrition when weight for age and weight for 
height are low, while height for age is normal.

b) Past chronic malnutrition where weight for age and height for age are low, but 
weight for height is normal

c) Acute on chronic or current long duration malnutrition, where weight for age, 
height for age and weight for height are all low.

Another extensive public health problem among children in many

developing countries is developmental impairment. It arises from the complex of 

nutritional, biological and social deprivation and is manifested as ill health, 

wasting, growth retardation, functional disadvantages and high morbidity and 

mortality rates. The use of anthropometry has increased rapidly in recent years as 

it constitutes a practical way of describing the problem of subsequent ill health, 

functional impairment and/or mortality giving strong and feasible predictors at 

individual and population levels. Under certain circumstances, it is considered an 

appropriate indicator of the success or failure of the selected intervention in 

operational studies. The basic anthropometric measurements, commonly used are 

height and weight for age, and skinfolds or arm circumference. These involve 

usually the imposition of a cut-off point to estimate population prevalence as the 

proportion of children of defined age and sex with weight (or other indicator) less 

than 2 standard deviations below the median or mean of a reference distribution 

for that age and sex (Beaton et al, 1990).
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Waterlow et al (1977) recommended that the measurement used in population 

based studies should be related to the reference population, by standard deviation 

scores (Z-score), rather than a percentage of median. Also, WHO (1983), 

concluded that anthropometric measurements should be reported in relation to 

international reference values, even if estimates are made 'with internal standards. 

For this purpose and because no available national Saudi standard data set for the 

target age and sex groups, it was recommended that the US National Center for 

Health Statistics (NCHS) data set should be used.

Anthropometric measurements and indices :

There are many parameters that could be used during the assessment of 

nutritional status through anthropometric measurements. Of these, body weight 

and height are two major indices of body growth, other measurements as skin fold 

thickness and various body proportion are used for assessment of skeletal maturity 

(Tanner, 1978).

Weight fo r  age :
Weight for age has been the most frequently used anthropometric criterion 

for assessing nutritional status in infants and children. The relative change of 

weight with age is more rapid than that of height and is more sensitive to any 

deterioration or improvement in child’s health. The weight for age indicator is 

available more often than weight for height or height for age, but it is more 

difficult to be interpreted because it can be affected by either acute or chronic 

undemutrition. (WHO, 1986).

Height for age :

It is a very stable measure that reflects the total increase in size of the child 

up to the moment that it is determined. This parameter is used for assessing 

chronic undemutrition in children. Prolonged undemutrition causes retardation of 

growth in both height and weight to a roughly comparable degree. Impaired height 

gain is called stunting. Height gain is most affected by long standing environ

mental and socioeconomic factors, hence, it could reflect general socioeconomic 

conditions.(WHO, 1986).
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SAUDI ANTHROPOMETRIC STUDIES :
Authors &  Site Sample size Standard population Results and comments

Hammam et al, (1980) in Barza, 
Western region

317 school boys and 153 school 
girls aged 6-18 years

NCHS Percentile Data - They found that 57.1% of the boys and 32.0% of the girls fell below the third
percentile of the reference population.

- The difference was attributed partly to ethnic and environmental causes.
Abaheseen et al, (1981); Maternal 
and Child Health Cline, 
ARAMCO Hospital, Dhaharan, 
Eastern region

198 child their ages ranged 
between 1 - 60 months.

NCHS Percentile Data - Both weight and height for age were below the equivalent 50th percentile of the
NCHS data.

- The differences were partially attributed to environmental factors.

Sebai (1987): in Turaba Western 
region

332 pre-school children NCHS Percentile data - Weight and height of children were significantly lower than the 50th percentile o f the 
standard reference

Rasheed et al, (1989) : Al- 
Khobar, Eastern Province.

A total of 285 primary school 
girls aged (6-12years)

NCHS Percentile data - Weight for height for all ages revealed that about 60% of the students were above the 
reference median except in the 6 year-old group, where 15% fell below 50th 
percentile. A considerable number of children were found in the 90th to 100th 
percentiles showing a trend toward ovemutrition.

Attallah et al, (1990) ; in Asir 
region.

300 non pregnant women, aged 
17-20 years

Relevant British young women 
presented by Eveleth and 
Tanner (1976).

- Saudi women were found to be significantly shorter and lighter than reference 
population by an average of 8.8Cm. and 4.5 Kgm. The observed differences were 
attributed to variation in genetic and environmental factors.

A1 Hazza (1990) : Riyadh city. The Total number was 1169 
school boys aged (6-My ears)

NCHS Z score data - Results for body weight revealed that NCHS boys were markedly heavier than the
Saudis at all ages.

- Data for body height exhibited that Saudi boys have lower height values than the
NCHS boys except in 6- year old stratum.

Al-Sekait et al (1992) : various 
regions of Saudi Arabia.

48.000 children aged 6-18 years NCHS Z score data - Normal weight for age accounted for 58% and 53% of studied boys and girls
respectively.

- Overweight (1-1.99SD) and obesity (>2SD) of standard weight-height /age were :
17.6% and 9.5% for boys and 20.5% and 11.3% for girls consequently.

Magbool et al (1993) : Eastern 
province

The total number was 21,638 : 
10,731 boys and 10,907 girls (6- 
16 years)

NCHS Percentile Data - Girls were heavier than boys after the seventh year.
- In spite of comparatively lower weight among Saudi children, Saudi girls between

12-14 years at the 50th percentile were as heavy as NCHS girls, even marginally 
heavier.

Al-Shoshan (1993) : In Riaydh Entail 2677 primary school Saudi 
children, 1170 boys and 1507 
girls

NCHS
percentile data

-The height for age values for both boys and girls were below the median, fluctuating 
between the 15th and 30th percentiles of the NCHS data.
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2.1.2 Dietary assessment :

Guthrie (1986) mentioned that analysis of nutrient content of food intake 

as part of an assessment of nutritional status provides information that is 

suggestive of adequacy. However, evaluation of nutrient intakes are carried out in 

a number of ways, each with its own merits and limitations. Generally, however, 

they fall into two categories: direct and indirect. 24-hour recall method is one of 

the direct methods.

2.1.2.1 Methods :

Methods used for measuring food consumption of individuals can be summarised 

as follows (Gibson, 1990).

1. In the dietary recall method, a trained interviewer asks the subject to 

remember in detail all food and beverages consumed during a period of 

time in the recent past. This period is usually the past 24 hours and thus 

the method is generally referred to as a 24-hour recall. The method is 

quickly administered, has a low respondent burden, but does not give data 

representative of an individual’s usual intake.

2. When keeping a food record or diary, the subject records, at the time of 

consumption, the identity and amounts of all foods and beverages 

consumed for a period of time, usually ranging from 1 to 7 days. Foods 

either can be quantitated using household measures or weighed, in which 

case the method is called weighed food record. This method does not rely 

upon memory, can provide detailed intake data, requires a high degree of 

respondent cooperation, and may result in alterations of diet.

3. The food frequency questionnaire assesses nutrient, intake by 

determining the frequency of consumption of a limited number of foods 

known to be major sources of the dietary components in question. 

Subjects indicate how many times a day, week, month, or year the foods 

usually are consumed. Portion sizes also may be assessed, in which case
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the method may be referred to as a semiquantitative food frequency 

assessment. Relatively high-quality data can be gathered on large groups of 

subjects; data may be more representative of usual intake than a few days 

of diet records; subjects must be able to describe their diets; and foods and 

portion sizes included in questionnaires must be carefully chosen.

4. In obtaining a diet history, as originally described by Burke, general 

information is collected about the subject’s health habits, the subject is 

asked about his or her usual eating pattern, a cross-check is performed on 

the data given in step two, and the subject completes a 3-day food record. 

Variations of this method are still used by some researchers. The method 

assesses usual dietary intake and has been shown to correlate with some 

biochemical measures, but it is time consuming, requires a well-trained 

interviewer, and has a relatively high respondent burden.

5. Collection of duplicate food portions is a more direct method of 

assessing nutrient intake that avoids some of the problems associated with 

coding and entering data and the limitations of food composition tables 

such as nutrient losses during food storage and preparation. Subjects 

collect identical portions of all foods and beverages consumed during a 

specified period, which are then chemically analyzed at a laboratory for 

nutrient content. Subject concern about the expense of duplicate portions 

can alter eating habits, resulting in underestimates of nutrient intake.

6. Food accounts estimate dietary intake within households and institution 

where congregate feeding is practiced. Food inventory at the end of the 

survey period is subtracted from the sum of t beginning inventory and food 

obtained during the study period. Daily mean consumption per person 

calculated by dividing total food consumed by number of meals served. 

This is a relatively economical method of assessing intake of large groups.
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It does dot account for food losses or meals eaten outside the group and 

cannot provide estimates of individual food intake.

7. The food balance sheet method Provides data on food availability or 

disappearance rather than actual food consumption. Mean per capita 

annual amounts are calculated by dividing total availability of food by the 

country's population. It is valuable for detecting trends in food availability 

within a are country consumption, cannot account for wasted food, may be 

of questionable accuracy

8. The high cost of research has led to innovations in the collection of dietary 

intake data. Included among these are telephone interviewing, holographic 

and video records and computers interfaced with electronic scales for 

recording the identities and weights of foods consumed. Some of these 

methods have the potential of reducing respondent burden and increasing the 

validity of dietary intake data and the cost-effectiveness of collecting such 

data.

Dietary recall method is used to ascertain the actual food intake during the 

immediately proceeding period, usually 24 or 48 hours, by means of an interview. 

Food intake is usually assessed in terms of household measures. Subjects are 

interviewed by a trained professional who asks to describe the kinds and amounts 

of food consumed during the previous 24 hours. Those interviewed are often given 

food models as measuring cups, or a ruler to help them describe amounts of food. 

(Den Hartog and Van Staveren, 1979, Guthrie, 1986).

This method has many advantages and several practical aspects that make 

it fit for extensive field surveys. These aspects are high response rates, suitability 

for the study of different population groups, low cost, valid and reliable results. 

There are many disadvantages of the 24-hour recall method: First, it cannot be 

used in assessing the usual diet intake on individual level, but it can reflect the 

dietary pattern of the population. Second, individuals tend to overestimate low
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intakes and to underestimate high intakes, the so called flat slope syndrome 

(Hautvast and Klaver, 1982).

Guthrie (1986) mentioned that the 24-hour recall is considered a feasible 

method of obtaining data that can be used to compare nutritive intakes o f groups 

of individuals. However, the high variability in diet from day to day in Western 

societies precludes its use in evaluating intake for individuals or in relating daily 

intake to biochemical data. Data from a one day period fails to provide 

information on seasonal intake variation and emotional state fluctuation.

A cross sectional dietary assessment study was carried out during the year 

1964 on 192 boys and girls, attending Glasgow schools, their mean age was 14.5 

years. A similar study was done in 1971 on 419 boys and girls aged 14.7 years, 

aiming to measure the normal food intake for a period of 7 consecutive days from 

different socioeconomic backgrounds. Quantitative dietary assessment and 

anthropometric measurements were done. The results revealed that the energy and 

all nutrients were higher for the boys than for the girls, also, there was a 

diminished intake of energy and all nutrients in 1971 study compared to 1964 

survey. Only the boys of the poorest social group showed a lower intake of 

nutrients than the other groups. (Dumin, et al 1974).

A dietary survey was conducted in Paris. Its methodological process 

entailed the collection of full dietary information, which was obtained by 

experienced dieticians from 2440 pupils aged 7-12 years. Food intake was 

estimated from the average weekly consumption of 40 food items with allowance 

being made for seasonal variation, for each food consumed the frequency of 

consumption and the amount consumed per day was recorded. The study showed 

that the mean of total energy taken per day was 2323 Kcal. The nutrient sources 

expressed in grams for protein, carbohydrates and fat were 79, 277 and 100 

respectively. The percentage of daily energy intake for the previously mentioned
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food items were 13.5%, 19.0% and 47.5% respectively, (Rolland - Cachera, and 

Bellcile, 1986).

Kimm et al, (1990) studied dietary patterns of 9148 American children. 

They found that the average U.S. child's diet was relatively high in fat. The 

percentage contributions of specific micronutrients to total energy intake were : fat 

(35% - 36%), carbohydrates (49% - 51%) and protein (15% - 16%). This was in 

contrast to current expert recommendations for children's energy intake of 30%, 

55% and 15% from fat, carbohydrate and protein respectively.

Nutrient intake data were analyzed for 34 boys and 32 girls attending 

elementary school in Tokyo, Japan, aiming to deal with their dietary aspect. The 

results showed that the daily lipid intake was 78.3 gm and the percentage of 

energy intake from lipid to total energy intake exceeded the recommended level by 

32% (Hongo et al, 1992).

2.1.3 Biochemical assessment:

Iron deficiency anaemia:

Historical background:

In 1554, Johannes Lange described iron deficiency anemia which occurred 

among adolescent girls "De morbo virginio" the sickness of virgin as, pallor of the 

cheek, prominent pulsation of temporal vessels and dyspnea on climbing stairs 

and attributed it to love sickness, ovarian insufficiency, excessive dancing and 

constipation (Atamer, 1963). The clinical use of iron was first initiated by Thomas 

Sydenham (1661) and Willis (1681) for the treatment of chlorosis (hypochromic 

anemia) in adolescent girls or young women. Later on, Ashwell in 1836 classified 

chlorosis as a blood disease, characterized by anemia, which appeared among 

adolescent girls and invariably associated with menstrual irregularity with 

deprived appetite and insufficient diet (Pateck and Heath, 1936).

Osier in 1894 described the cardinal feature of chlorosis as marked 

diminution of the amount of haemoglobin in the individual corpuscles. Besides, 

Bromwell in 1900, detected pallor in the corpuscles without alteration in its size
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when chlorosis was mild and progressive pallor associated with microcytosis 

when the severity of anemia increased (Kasper et al, 1965).

In 1930, Wills and her associates described macrocytic anemia among 

Indian women in Bombay which was associated with pregnancy. Later on, this 

type of anemia was recognized as, macrocytic anemia of pregnancy (Herbert, 

1973).

Magnitude o f the problem :

Rasheed et al, (1989) conducted a hematological survey in Al-Khobar 

province of Saudi Arabia. The survey comprised 285 primary school girls whose 

ages ranged between 6-13 years, aiming to assess the percentage rate of anaemia 

among the studied children, through estimation of haemoglobin level by 

cyanmethemoglobin method. The results of the study revealed that the percentage 

of anaemia was 26.4%. Also, parasitic infestation with one parasite or more was 

detected among 9.2% of the studied girls. Anaemia was common among those 

harboring parasitic infestation.

Iron deficiency anaemia is the commonest nutritional disorder in the world 

and it affects over one billion people, particularly reproductive women and 

preschool children in tropical and subtropical zones. Anaemia was considered to 

exist among school children if their haemoglobin is <12gm/dl (DeMaeyer et al, 

1989). Females in the child bearing period are at greater risk of death associated 

with pregnancy and childbirth. Also, it leads to serious impact on school children 

such as: reduced work capacity, diminished learning ability, increased

susceptibility to infection. It results from consuming diets with insufficient iron, 

reduced dietary iron availability, increased iron requirements to meet reproductive 

demands and losses due to parasitic infestations. These factors often operate 

concurrently. Iron deficiency, which has multiple adverse consequences, can be 

corrected by simple low cost and generally acceptable measures of proven 

efficacy. The most frequent approach is to provide iron supplementation during
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pregnancy, lactation and early childhood as a basic primary health care measure 

(Gellespie et al, 1991).

Young children are particularly vulnerable to iron deficiency, due to their 

high physiological requirements to meet the accelerated tissue growth. Anaemia 

may also be a problem among adolescents, when there is an increased need for 

iron during the growth spurt. Adolescent girls are at particular risk, because of 

menstruation, and low iron intake among them. In a study conducted in London on 

400 middle class children aged 12-14 years in 1990, the investigator found that the 

prevalence of anaemia was 14.5% in the group with iron intake less than the 

Lower Reference Nutrient Intake (LRNl) and low vitamin C intake. Anaemia was 

three times more common in girls than boys, and was particularly common among 

girls who reported that they had tried to reduce weight over the past year (23%) 

and among vegetarians (25%). It was also reported that Asian children living in 

UK had high levels of anaemia, possibly due to late weaning and inappropriate 

foods. (Sanderson et al, 1992).

Anaemia prevalence is reasonably well established, and can generally be 

taken as an indicator of the extent and trends of iron deficiency. Here anaemia is 

assessed by low haemoglobin, with cutoffs determined by WHO. The overall 

anaemia prevalence for women in developing countries is estimated at 42 percent, 

equivalent to just over 370 million women. In pregnant women the prevalence is 

estimated at 51 percent, and in non-pregnant women at 41 percent. While there is 

a considerable variation in prevalence by region, from around 64 percent in South 

Asia to 23 percent in South America, It is striking that anaemia is prevalent 

throughout the developing world (United Nations, 1993).

It has been estimated, globally, that about one half of all anaemia cases is 

due to iron deficiency. However, subclinical iron deficiency, low body iron stores 

without frank anaemia, is often as widespread as iron deficiency with anaemia. 

Data collected indicate that a total of 2150 million people worldwide are anaemic
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or iron deficient. Prevalence rates are higher in developing countries than in 

industrialized countries, but in the latter still reach levels of above 10% in 

pregnant women. In developing countries, prevalence rates in pregnant women are 

generally in the range of 40-60%, among other women 20% to 40% and in school- 

age children and adult men, around 20%. Iron and folate deficiency are 

responsible for anaemia in approximately 1000 million people worldwide while 

another 1000 million have deficient body iron stores but without frank anaemia 

(WHO, 1992B).

Nelson et al (1993), carried out a hematological study aiming to assess the 

prevalence of iron deficiency and iron deficiency anemia among school children. 

The study was conducted on 399 children aged 12-14 years living in a 

predominantly middle class area near London. Analysis of the collected data 

revealed that 3.5% and 10.5% of the studied boys and girls consequently were 

anaemic. Moreover, 1% of the studied boys and 4% of the girls had low ferritin 

values, and 14% of boys and 16% of girls were borderline. There was no 

relationship between ferrous status and the dietary practices amongst boys. O f the 

forty eight girls attempting to lose weight 23% were anemic, compared with 7% 

among the girls not trying to lose weight. The study revealed that iron deficiency 

was common in apparently healthy middle class children and it was expected to be 

higher in children from low income families.

Consequences :

Iron deficiency anaemia has many adverse effects. In infants and young 

children, there is evidence that it leads to impaired language and motor 

development, impaired coordination, impaired scholastic achievement and 

inattentiveness. It may also lead to easy fatigability and decreased physical 

activity. In short it can induce retardation of both physical and mental 

development. In adults it leads to decreased physical work, low productivity and 

decreased resistance to fatigue, (WHO, 1992B)
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Nelson M. et al, (1994) has summarized nicely the implications of iron 

deficiency anaemia on children’s mental and behavioural functions from previous 

studies which I will refer to it in the following paragraph:

Iron deficiency anaemia in school children is knovm to be associated with 

less than optimal behaviour and poorer performance in intelligence tests (Pollitt et 

al, 1984, Pollitt, 1990) and with poorer school performance (Webb & Oski, 1973) 

and disruptive behaviour (Webb & Oski, 1974). Recent well designed studies in 

Indonesia ( Soemantri et al, 1985, Soemantri, 1989), Thialand (Pollitt et al, 1989) 

and India (Seshadri & Gopaldes, 1989) all indicate that anaemia in adolescence is 

associated with poor performance in academic tests and that iron 

supplementation of anaemic children over a period of 3 months (or longer) results 

in significant improvements in performance.

Clinico-epidemiological view :

Iron deficiency occurs when an insufficient amount of dietary iron is 

absorbed to meet the body's requirements. This insufficiency may be due to: 

inadequate iron intake, reduced bioavailability of dietary iron, increased need for 

iron and/or chronic blood loss. There are two distinct types of dietary iron: haem 

and non haem iron. Haem iron is a constituent of haemoglobin and myoglobin, 

and is present in meat, fish and poultry, as well as in blood products. Haem iron 

accounts for a relatively small fraction of total iron intake; usually it is less thanl- 

2 mg of iron per day, or approximately 10-15% of the dietary iron consumed in the 

industrialized countries. In many developing countries, haem iron intake is lower 

or even negligible. The second type of dietary iron (non haem iron) is a more 

important source. It is found to varying degrees in all foods of plant origin. The 

absorption of dietary iron is influenced by its amount and chemical form. Meat 

and fish are enhances of iron absorption.. This means that they enhance the 

absorption of the non haem iron contained in the rest of meal items. Vitamin C is 

another enhancing factor. In developing countries, where meat intake is low.
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vitamin C is the single most important enhance of iron absorption. Many 

compounds are known to inhibit the absorption of iron e.g. phytates, polyphenols 

(including tannins), and soya protein (WHO, 1992).

2.2 PHYSICAL ACTIVITY AND FITNESS :

2.2.1 Definition :

Physical activity is defined as the physical work load to which a person is 

usually subjected during his or her work, while Physical fitness, is defined as, the 

capacity to perform prolonged heavy work, or aerobic capacity (Tell and Veller, 

1988).

2.2.2 Methods of assessment:

The physical activity of all children was assessed through the following 

methods :

2,2.2.1: 7 day activity recall :

Every child was asked to recall activities performed during the previous 

week. The data were collected through a recall questionnaire, (annex 1). However, 

the assessment of children’s physical activity is a difficult scientific problem, 

because the information obtained by recall method is subjected to two sources of 

error: firstly, children tend to overestimate the duration and intensity of the 

performed exercise. Secondly: there can be incomplete recall of activity over a 

longer period of time. Therefore, the recall questionnaire was designed to 

minimize or abolish these difficulties which threaten the accuracy of the obtained 

results. This was done by providing a list of activities that may have been 

performed during the period in question. Also, cues were given in terms of the 

opportunities for exercise that are available to them during normal school days. A 

consideration was also given to the amount and intensity of vigorous exercise 

performed by children that causes considerable breathlessness. Finally, the method 

can not quantify the amount of exercise performed but it is a useful tool for
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identifying a subgroup of children with low physical activities which may 

predispose them later on to the risk of CHD. Calculation and scoring of the 

activities were done on a modified basis similar to the method adopted in the 

Northern Ireland Health and Fitness Survey (1989).

2.2.2.2. Heart rate monitoring:

Gilliam et al (1981), conducted a study on physical activity patterns among 

6-7 years-old children (22 boys and 18 girls), to examine heart rate pattern during 

summer using 12-hour halter monitoring system. Results showed that boys and 

girls had heart rates greater than 160 beats /min only for 20.9 and 9.4 min, 

respectively. In contrast the children were at heart rates less than 120 beats/min 

more than 75% of the time during the 12 hour period. Furthermore, it was found 

that the amount of time where the heart rate exceeded 140 beats/min was greater 

for the boys. No discernible time effect was observed for either the boys or girls 

within each heart rate category. In other words, heart rate greater than 190 

beats/min was not observed at all hours for both sexes, during the 12-hour period. 

Likewise, the same observation was made for heart rates less than 120 beats/min.

Saris (1985) mentioned that the physical activity is a pre-requisite for 

optimal growth and development of children and adolescents. The methods of 

assessment of physical activity can be divided into two major categories First: 

physiological responses to activity methods such as oxygen uptake and heart rate. 

The second category includes observational method by which physiological 

response is estimated, via direct or indirect recording of movements, as in time 

and motion studies and the diary method. One of the most commonly employed 

methods for estimating energy expenditure in children is monitoring of the heart 

rate. Several physiological parameters were proposed as indicators of physical 

activity, but heart rate was the most provable choice. It is already stated that heart 

rate is one of the parameters that can vary in relation to increased oxygen uptake. 

Of all physiological parameters, heart rate is the most easily registered with the
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least encumbrance to the subjects. Recent advances in microelectronics facilitated 

recording heart rate reliably, over a long period of time. The techniques commonly 

used are, telemetry, tape recorders, heart rate integrators, and solid state heart 

monitor. The most important reason for selection, particularly to children, is the 

personal acceptability of the employed technique.

Data of 12 hour heart rate of children aged 6-7 years was recorded in 

Quebec, Canada, during the summer, when the studied children were not involved 

in school activities. The length of the time during which the children exhibited 

heart rate over 150 beat /minute, was 38.6, and 19.5 minutes for boys and girls, 

respectively. In a comparable group of 6 years-old children in the Netherlands, 

heart rate data, were recorded during ordinary school day. The length of time for 

the boys and girls exhibited heart rate over 150 beat/minute was 38.9 and 34.4 

minutes respectively (Saris, 1986).

Washington et al (1988), in USA, conducted a study on 70 girls, and 

81 boys, to establish normative data for healthy North American children, at school 

age (7.5-12.8 years). The study revealed that there was no significant difference in 

resting heart rate between both sexes, but maximum heart rates were greater in 

girls. Male subjects, had a significantly faster recovery during the initial one- 

minute post-exercise period, in comparison with female subjects. The authors 

concluded that male subjects recover faster than females. This is important if  the 

rate of recovery is to be used in evaluating physical fitness. The study also 

revealed that regardless of how V02  max is expressed, it was always of greater 

values in males than among females.

Armstrong et al, (1990) in Devon, Britain, conducted a cross-sectional 

study, aiming to examine the pattern of physical activity among British school

children aged 11 to 16 years. The study included 266 children (163 girls, 103 

boys). The results yielded from continuous monitoring of heart rate for 12 hour 

periods on three school days and one Saturday revealed that the boys had heart
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rate >139 beats/min for a significantly higher percentage of time than the girls 

(P<0.01). The boys had significantly more five and 10 minutes periods with heart 

rates >139 beats/minute than girls during the Saturday and weekdays, and more 20 

minute periods during the weekdays. No significant relation was detected in either 

sex between the amount of physical activity and the skinfolds thickness. The study 

concluded that British children have low level of habitual physical activity and 

many children seldom undertake the volume of physical activity believed to 

benefit the cardiopulmonary system.

2.2,23 Step test :

One of the most widely used field methods for estimating aerobic 

capacity, is the single stage step test. The single stage step test, is popular because, 

it does not require elaborate expensive equipment, and can be easily administered 

to large numbers of subjects. The single stage step test, requires that a subject, 

steps up and down, on a bench, or he /or she steps of a predetermined fixed height, 

for a specified length of time, at a given rate. At the end of the stepping, the 

subject's recoveiy heart rate, is counted, at a specified time intervals. The 

assumption is that a subject who has a high aerobic capacity, will have a low 

recovery heart rate because the cardiorespiratory system, is better adapted for the 

transport, and utilization of oxygen. The most popular single-stage step tests, are 

modifications of the Harvard Step Test. A variety of modifications among the four 

testing variables (height of the step, frequency, duration of stepping, and recovery 

heart rate counting intervals), have been attempted, in order to make the test more 

applicable, to many individuals. The resulting adaptations are reflected in the 

diversity of bench heights (30-50 cm), stepping frequencies (18-36 steps/min), 

duration of stepping (3-6 minutes), and time interval(s) for counting recovery 

heart rate from 15 seconds to 2 minutes, post test (Culpepper, and Francis, 1987) 

Francis and Culpepper (1989), conducted a study among 17 females aged

19-33 in Birmingham to validate the step test usage in predicting V02  max. The
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studied women performed each of the three rate specific step tests (22,26, and 30 

steps/min) and a Bruce treadmill test. Direct measurements of V02  max was 

obtained from the treadmill test and they were positively correlated with the 15 

second recovery heart rates after the 3 different step tests. It was concluded that 

the single- stage step test provides an effective predictor of V02  max in young 

women and can be used when more complex methods are not feasible e.g.in field 

studies

2.2.2,4 20 meter shuttle run test (20-MST) :

Boreham et al, (1993) studied V02 max among 1015 school children aged 

12-15 years in Northern Ireland. Cardiorespiratory fitness was determined by the

20-MST. Then the 20-MST scores were converted to a predicted maximal oxygen 

uptake (V02 max) using linear regression. They found that V02 max levels (in 

ml/Kg/min) were 51+3.8 and 40+3.4for boys and girls aged 15 years respectively. 

The corresponding figures among children aged 12 years were 45+3.4 and 40+3.2 

respectively. The investigators observed that these figures would appear to 

harmonize with suggested minimal levels for adult men and women, with an 

approximate 10-15% decline in V02 max from adolescence to early adulthood. 

The researchers concluded that the vast majority of 15 years studied older girls, 

were not fit enough for optimal health.

2.2.3 Activity pattern among adolescent:

A meta analysis review, of the developmental aspects of maximal aerobic 

power (V02 max) was made by Krahenbuhl et al, (1985), by plotting mean values 

from 68 studies. These studies were conducted on clinically normal, untrained, 

children and youths (n = 5793 males, and 5305 females). The investigator found 

that absolute V02  max was increased from about 1.0 L/min at 6 years of age to 

about 3.2 L/min at 16 years of age. Average V02 max in girls, was also increased, 

with age, reaching its maximum at age of 14 years (2.0 L/min), then declines. 

Between 6 and 12 years of age, V02  max in boys and girls, corresponded quite
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closely, but at 14 years of age, a difference of approximately 25% was apparent. 

The relative difference between boys and girls exceeded 50% by 16 years of age. 

When V02  max was expressed relative to body weight, mean values for boys 

remained constant at about 53 ml/Kg/minute, between 6 and 16 years, while 

relative Vo2max in girls decreased with age from 52.0 ml/Kg/minute, at 6 years to 

40.5 ml/Kg/minute, at 16 years. The most commonly given explanation, for the 

discrepancy in relative V02  max, between boys and girls, was the greater 

accumulation of fat in the latter

As concerning physical fitness, there are three terms used interchangeably: 

maximal physical working capacity (PWC), functional capacity, and maximal 

aerobic power or cardiorespiratory fitness. The physiological definition of PWC, 

is the maximal rate of oxygen utilization, in aerobic processes, or V02  max. 

However, V02  max, has a genetic component, approximately 40% by recent 

estimation, but it is strongly influenced by muscular exercise. Active persons have 

higher PWCs than their sedentary peers, and numerous controlled experimental 

studies confirmed the relationship between muscular exercise and V02  max. So, 

V02  max is considered as a health parameter, because it is associated with other 

health indicators, such as blood pressure, blood lipid profile, and obesity. Regular 

exercise appears to provide direct and independent protection against coronary 

heart disease. Also, regular exercise, and high levels of physical fitness provide 

indirect benefit action on the cardiovascular disease risk factors, including 

hypertension, and lipoprotein profile (Morton et al, 1988).

Fitness of the cardiorespiratory system is regarded universally as the main 

component of health related fitness. Cardiorespiratory fitness, mainly describes 

our ability to carry our own body weight in various forms of locomotion such as 

running, walking, stair climbing, cycling etc.. Until recently, maximal oxygen 

uptake (V02 max), was unchallenged as the main criterion measure for 

cardiorespiratory endurance. For normal subjects, V02  max reflects very
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adequately the aerobic capacity. In most situations, it is assumed that the direct 

measurement of V02 max, is impracticable, inappropriate, unsafe, or selective for 

field survey use (Tuxworth, 1988).

Fuchs et al (1988), followed for two years period, the pattern of leisure 

time physical activity among 932 West German children, representing two distinct 

socioeconomic groups. They found that the average seventh to eighth grade 

student spent 10.1 hr/week engaged in different types of physical activities. 

Overall the time devoted to these activities declined by 10% during the two year 

study period, with the relative decrease being larger for vigorous than for 

moderate exercise. Boys spent about three hrs/week more than girls, with the 

difference largely being due to the boys' greater participation in vigorous 

activities. Weekly activity time among girls did not vary substantially with 

socioeconomic status. However, compared with boys of higher socioeconomic 

status, boys in the lower socioeconomic group, were 2-3 hrs/week more active 

because they devoted more time to moderate type of physical activity.

Aerobic power is often used as an index of endurance capacity, and 

cardiorespiratory fitness. This index may be expressed in an absolute term 

(L/min), or in a relative term (ml/Kg/min). Most data show an increase in absolute 

maximal oxygen uptake (V02  max) with age in children, up to the age of about 16 

years, in boys, and 14 years in girls. This is generally, a function of growth, and 

more specifically of the increase in muscular mass. When the aerobic power is 

expressed relative to body weight, it appears to be a plateau after approximately 8 

years of age, in both boys and girls. Older girls (>14 years of age) frequently 

express a decrease in relative aerobic power. Mean values for aerobic power are 

higher for boys than girls after age of eight, which can be attributed to the larger 

muscular mass of boys. It is already known that aerobic exercise involves 

repetitive contraction of large muscle groups at levels of energy expenditure less
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than about 60% of maximum capacity. Meanwhile, aerobic exercise occurs when 

the intensity of activity exceeds the availability of oxygen. (Zauner et al, 1989).

Armstrong et al, (1991), studied maximum oxygen uptake, of British 

children, aged 11-16 years, at state schools, in two well defined South West 

England communities. The yielded data were as follow, the height of boys was 

1.85±0.11 meter, and that of girls was 1.56±0.10 meter. The level of blood 

haemoglobin for boys was 14.2±1.2 g/1 and that of girls was 13.6±1.0 g/1. The 

peak V02  max of 226 boys and 194 girls, was determined using either treadmill 

running or cycle ergometry. They found that V02  max increased with 

chronological age in both sexes, and from the age of 12 years, boys exhibited 

statistically significant higher levels than girls. Comparison of results with earlier 

data drawn from other studies, failed to confirm that British children's V02  max 

has declined during recent years.

Riddoch et al (1991), in Northern Ireland, conducted a cross- sectional 

survey, aiming to study the physical fitness, and physical activity patterns, among 

school children. The study comprised 3211 children (1540 boys, and 1271 girls). 

Their age ranged from 11 to 18 years. The results yielded that at all ages boys 

were significantly, more active than girls, 89% of boys and 84% of girls reported 

enjoying physical activity of an intensity that caused breathlessness. Only 39% of 

boys, and 19% of girls, walked to school, whereas, 49% of boys, and 29% of girls 

walked home from school. Less than 1% of children cycled regularly to and from 

school. Less than half of the children exercised more than three times per week, 

but 75% of the children performed exercise on at least one evening per week. 

There was an obvious decline in physical activity with age, and this was most 

noticeable in older girls. While 75% of the reported activity, was not related to 

school activities, physical activity classes were the only source of activity, 

recorded by one third of the children. Playing sport, was reported as the favourable 

leisure time activity among 47% of boys, and 23% of girls. An appreciable
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decline, was observed in the older children, with only 20% of those aged 8 years 

reporting sport as a favourite activity, falling to 9% among older girls. Chatting 

with friends, was the most popular activity for older girls (42%), and was the most 

popular pastime for girls, with an overall percentage of 23% Watching television 

(15%) and reading (13%), were also highly rated. Marked differences between the 

sexes were found in the results of the 20 meter shuttle run test. Boys outperformed 

girls at all ages. Girls showed no increased ability after the age of 12 years, 

whereas boys showed a steady increase, until the age of 17-18 years.

Sallis et al (1992), carried out a cross-sectional survey in USA on 148 

girls, 149 boys, and their parents, to examine the relation between parental 

behaviors and physical fitness and activity of their children. They found that 

parental education was inversely associated with physical fitness. For boys, 

playing of parents with their children was positively correlated with the children's 

physical activity but was inversely correlated with the children's physical fitness. 

Based on these findings, the authors suggested that any intervention which might 

be carried out to enhance children's physical activity, should involve trials to 

increase parental support of this activity.

2.3 CORONARY HEART DISEASE RISK FACTORS:

The differences in coronary heart disease between population in different 

environments have stimulated many people in different parts of the world to 

search for risk factors associated with the pathogenesis of CHD. The main risk 

factors commonly predisposing to CHD, could be summarized as follow: elevated 

blood pressure, hyperlipidemia mainly cholesterol and triglycerides, excessive 

cigarette smoking, obesity, lack of physical activity, emotional stress and 

hyperglycemia. These factors not only explain the association between exposure to 

the risk factors and occurrence of the disease, but can explain variations in the 

incidence of CHD either between populations or within a certain population 

(Paffenbarger, 1981 & Winkelstein and Marmot, 1981 and Maxwell, 1993).

39



The term risk factor in relation to CHD was used for the first time in 1961 

in a paper on the Framingham study. Over the years, much has been learned about 

risk factors, in terms of both depth of understanding and the recognition of new 

predictors of risk. For practical purposes, the term risk factor should be used 

pragmatically to establish a cause and effect relationship between the various 

factors and CHD. Moreover, risk factors are used to detect individual at elevated 

risk of CHD and determining the causes (WHO, 1992C).

Cardiovascular disease account for about 24 percent of all deaths 

worldwide, representing the second highest proportion among all causes of death. 

In developed countries, about 47% of all deaths are due to CVD which are related 

to obesity and the amount of saturated fat in the diet as well as to other aspects of 

lifestyle such as, smoking and exercise. In developing countries, the proportion of 

deaths due to CVD is only about 17%. However, since 77% of all deaths occur in 

developing countries, the absolute number of deaths due to CVD is higher than in 

developed countries. (FAO and WHO, 1992C).

Coronary heart disease mortality is still the leading cause of premature 

death among the middle aged population of Western societies. Development of 

CHD is a life long process, which does not occur as an inevitable consequence of 

aging or genetic make up. Instead, it has been suggested to have a multifactorial 

etiology where numerous biological, environmental, psychological, and 

sociocultural variables interact. In this regard, research in the etiological processes 

of CHD stated that accumulation of coronary risk factors in childhood is of great 

importance. So, Identification of individuals at higher risk for development of 

coronary heart disease at an early age will lead to promotion in the design of 

prevention programs of CHD among children (Raikkonen et al, 1990).

The mortality figures for CHD in the Saudi Kingdom are not known. 

However, based on WHO statistics in Kuwait (which is culturally and socially 

similar), CHD age standardized death rate/100.000 of standard population was
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149 in the year 1982. This is much higher than that of Japan(49.2), France (75.8), 

Greece (81.6), Italy (129.2) and lower than that of USA (249.7) and Finland 

(277.3), for the analogous year (Simons, 1986).

In Saudi, the mortality data of two years (1989-1990) was obtained 

through record analysis of six governmental hospital in the Eastern province. The 

obtained data were categorized according to codes of the International 

classification of diseases. The overall sample was 2086 records (1317 and 

729adult males and females which reviewed consequently) to calculated the CHD 

proportional mortality rate. The results revealed that 26% of the total deaths were 

recorded as CHD mortality. CHD as a specific cause of death was lower among 

females than males. Moreover, the proportion of recorded CHD deaths increases 

with age (Al-Obaid, et al 1994).

2.3.1 Obesity :

Conceptual definition :

Obesity was defined as a syndrome consisting of physiological, biochemical, 

metabolic, anatomical, psychological and social alterations characterized by a 

constant increase in the amount of adipose tissue, with consequent increase in 

body weight (Arteaga et al, 1982).

Obesity indices:

Body mass index (EMI):

Body mass index was first proposed by Quetelet (1869). However, body 

weight and height measurements compared to various reference standards have 

been used routinely to assess the degree of overweight or obesity in adults as well 

as undemutrition in infants and children. Body Mass Index =W/H^, that is, weight 

in kilograms divided by the square of height in meters. Survey data indicate that 

an adult BMI is closely related to life expectancy and may provide an index of 

functional disability. Decreasing BMI is linked to increasing illness and 

consequently reduced work capacity. The capacity to sustain work and exert
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maximum power for various activities is reduced progressively as BMI decline, 

resulting in a decline in measures of economic productivity. Not only the intensity 

but the type of physical work undertaken declines as BMI falls.In five of the six 

countries examined in Latin America, the prevalence of overweight people ranged 

from 22 to 45 % (FAO and WHO, 1992A) and (Khashoggi et al, 1994).

Sorensen and Sonne-Holm(1988) advocated the application of BMI in 

anthropometric studies because of its independence of stature and its high 

correlation with various other fatness indicators.

Body mass index cutoff points :

Dahlstrom et al (1985), concluded that the median of BMI at the age of 2 

years for boys was 15.7 kg/m^ and for girls 15.5 kg/m^. The median value 

increased with age, the median for boys at the age of 18 years was 21.0 kg/m^ and 

for girls 20.8 kg/m^. The difference between median values of boys and girls are 

only 0.2-0.4 kg/m^ in the age group 3-18 years. The 95th percentile for BMI at the 

age of 18 were 27.0 kg/m^ for boys and 25.4 kg/m^ for girls.

Dietz and Gortmaker (1985) Stated that superobesity is considered when 

BMI is above 33.2 kg/m^.

WHO (1986), stated that BMI normal range is from 18.5 to 25.0 kg/m^. 

Individuals with BMI above 30.0 Kg/m^ are considered obese and those with BMI 

below 18.5 are considered underweight. Barkeling et al (1992), mentioned that 

those with BMI ranging from 23.6 to 33.2 kg/m^ were considered obese.

Sanderson et al (1992) considered obesity to exist if  BMI was elevated 

above 25 for boys and girls. Binhemd et al(1991) and Khashoggi et al (1994) 

concluded that obesity was existed if BMI was greater than or equal to 25 for 

females, which correspond to 20% over the desirable weight. Kashgari 1994), 

selected the following cutoff points in determination of the grades of obesity :
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ITEM GRADES BMI % ABOVE 
NORMAL

Healthy weight 0 20-25 0
Overweight I 25-30 0-20
Obesity II 30-40 20-70
Severe obesity III 40+ 70+

In our study because the lack of a local reference data for BMI of Saudi 

children, we used the NHANESl percentile data, where the children were grouped 

into categories of under weight (<15*), normal (15^ to 85^), obese (>85^ to 95**̂ ) 

and supreobese (>95̂ *̂ ) percentiles respectively (Must et al, 1991).

Skinfold thickness :

The skin fold measure consists of a double layer of skin and subcutaneous 

fat. The most appropriate "pinch" sites depend on the purpose of the study and the 

age of population examined. (Gam, 1957). Since the fact that increase or depletion 

of subcutaneous fat stores is not uniform all over the body, the essence of the 

problem is to select one or two easy accessible sites that may be expected to give 

an approximate practical indication of calorie reserve. According to this, the 

triceps and subscapular skin fold thickness are the most practical measurements 

for all age groups. (Jelliff, 1966).

Colley (1974) in United Kingdom, measured triceps skinfolds for a sample 

of school children aged 6 - 1 4  years, the sample consisted of 1243 boys and 1183 

girls. The cutoff point taken as an indicator of obesity was 25 mm for triceps 

skinfolds thickness. The study revealed that percentage of obesity among 14 years 

old girls and boys were 32.4% and 3.6% respectively. He also found that boys and 

girls triceps skinfolds tended to increase with age, this was markedly observed 

among girls.
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OBESITY PREVALENCE STUDIES :
Authors & Site Sample size Cutoff

points
Results and comments

Kohrs et al (1979) 
Missouri, USA.

718 house-hold. 
(255 males and 463 
females). Aged 10- 
59 years

- Obesity >120% average 
weight
- Overweight >109% 
average weigh

- The overall obesity was 14%.
- only one fourth o f all women were 

overweight compared to almost 
one third of all the men

Moses et al (1989) : 
Long Island, New 
York, USA

326 adolescent 
school girls (13-18 
years of age)

- > 110% of ideal body 
weight.
- NCHS percentile data 
used as a reference 
population

- Overweight was elicited among
17% of girls.

- Inappropriate eating behavior was 
pervasive among girls.

Musaiger, et al 
(1989) : Bahrain

1593 children (818 
boys and 775 girls) 
aged 6.5-18.5 years.

Triceps skinfolds thickness 
plotted on percentiles

- The median triceps skinfolds 
thickness for boys and girls 
ranged between 50th and 25th 
percentile of the standard.

Tiwary and Holguin 
(1992) : Walter 
Reed Aviny 
Medical Center 
(WRAMC) and 
Brooke Army 
Medical Centre 
(BAMC), USA.

1715 children (1078 
at BAMC, 637 at 
WRAMAlîC) aged 
1 year or older 
attending the 
pediatric and 
adolescent clinic.

- Overweight (Relative 
weight between 110- 
120%)
- Obese (Relative weight 
between 121-140%).
- Grossly obese (relative 
weight >140%).
- NCHS percentile data 
was used as a reference 
population.

- 14.8% were overweight, 10.8% 
were obese and 7.7% were 
grossly obese.

- The prevalence of obesity 
increased with age for both sexes.

- Prevalence of obesity was 
approximately doubled over the 
age of 8 to 12 years.

Musaiger et al 
(1993) : Bahrain.

825 Secondary 
school students 
(417 boys and 408 
girls) aged 15-21 
years

BMI > 25 15.6% of boys and 17.4% girls were 
either overweight or obese.

Khashoggi et al, 
(1994): Jeddah, 
Saudi Arabia.

852 Saudi women, 
attending primary 
Health Care 
Centers, their ages 
ranged between 11- 
70 years.

BMI > 25 - The prevalence was high (64.3%).
- Obesity was positively related to 

age.

Musaiger (1994): 
Oman

683 adolescent girls 
aged 11-18 years.

> 85 th percentile of 
NHANESl standard

- 12% of girls were obese.

White et al (1995): 
England

Measurements of 
34533 Tayside 
children aged 3-14 
years.

> 97th centile = 
overweight
> 97 th + 5 Kg = obesity

- Centile charts were constructed 
from the raw data o f height and 
weight using Coles LMS method 
for normalized growth standards.

- In comparison with data of French 
children, British children 
appeared to be fatter.
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Causative and determinant factors:

The factors underlying the causation of obesity were varied, it may be 

genetic, endocrine and/or behavioural factors. (Stanly et al, 1975). 

i) Genetics

Vuilla and Mellbin (1979) stated that more recent epidemiological studies, 

notably those on twins and adopt, have yielded results suggesting that the relative 

contribution of genetic and environmental factors are not yet settled at the present 

time.

Family variables appear to be the most important correlates of obesity. The 

risk of obesity among children increases in proportion to parental obesity. It is 

lowest when neither parent is obese, higher when one parent is obese and highest 

when both parents are obese. Although these data suggest a genetic bases, the 

importance of the environment is emphasized by the similarity of measurements 

of biologic parent-child pairs. Correlation among biologic sibling do not differ 

from those of genetically unrelated sibling in families with adoptive children. 

(Dietz, 1983).

Sorensen et al (1992) concluded that the body mass index of adult adopt 

was significantly correlated with that of their biological first degree relatives. 

These correlation were of the same magnitude as those among the relatives 

themselves. However, no correlation was elicited between the body mass index of 

the adult adopt and that of their adoptive parents. These findings suggest that the 

familial resemblance in body mass index of adults is entirely due to their genetic 

relationship, 

ii) Family characteristics :

Jacoby et al (1975) in Kent, UK, carried out a study on 778 children, 

between 8-15 years aiming to investigate the influence of selective socioeconomic 

variables on both nutrient intake and nutritional status of the children. The results 

of the study revealed that a higher proportion of lonely children was found to be
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obese. There were no significant differences according to birth rank in intake by 

children among the fatherless than those with fathers, particularly among those 

whose mothers were widowed. There were no differences in nutrient intake by 

maternal level of education or by income. Also the results yielded from the study 

concluded that both social class and family size had more influence than income 

on the nutrient intakes of children.

Wilkinson et al (1977) carried out an analytical study on 161 obese 

children (94 girls and 67 boys)in England. The study comprised a control group 

whose weights for heights at 10 years laid between 25th and 75th centiles. This 

group was individually matched with the obese children for age, sex and school, 

the parents of the obese children were fatter, heavier, shorter and also older than 

those of the controls.

As regard other parental characteristics that may influence the prevalence 

of obesity, both mothers and fathers of obese children were older than parents of 

non obese. Separation from the mother and parental deaths may be more frequent 

in families of obese children. The highest prevalence occurs in single child 

families and declines with increasing family size. Several studies suggested a 

greater prevalence in younger children in large families.(Dietz, 1983) 

ill) Excess food intake :

Obesity can result only from an energy intake in excess of expenditure. 

This imbalance is the mechanism whereby obesity occurs. Energy intake and 

proportion of calories from fat and carbohydrate in obese and non obese 

adolescents do not appear to differ significantly. (Dietz, 1983).

Rolland-Cachera and Bellisle, (1986) in their study which conducted on 

2440 Frensh children aged 7-12 years, stated that no correlation was found 

between energy intake and individual corpulence. This might be confounded by 

low activity of the obese children or even due to an under estimate of the large

46



intake of food by obese children. They may selectively reduce their perception to 

dietary intake.

In the past, there had been a tendency to over estimate caloric needs for 

children to allow them extra energy intake for growth. There is, however, an 

increasing recognition of obesity as a health problem among children, and 

excessive caloric intake is no longer viewed as desirable ( (Kimm, et al 1990). It 

was recommended by (the National Institutes of Health Consensus Development 

Panel, 1985) that 30% of energy intake for children to be from fat as the upper 

limit. They recommended that the ratio of polyun saturated fat to the saturated fat 

should be 1:1 . Diet high in saturated fat and cholesterol was suggested by the 

American Heart Association to be among the CHD risk factors (American Heart 

Association, 1980)

Western experience confirmed that the inclusion in daily diet of excessive 

amounts of palatable foods has resulted in an increased prevalence of obesity and 

its associated morbidity and mortality. (Weaver and Kopelman, 1991).

iv) Breast feeding :

Kramer, (1981)conducted an analytical study on 639 patients, aged 12-18 

years attending adolescent clinic, and 533 similarly aged healthy children 

attending Montreal High school. The aim of the study was to identify the impact 

of breast feeding and delayed introduction of solid food on subsequent obesity. 

Sociodemographic data and anthropometric measurements were done. The 

patients were classified as obese if their relative weights for heights and ages were 

more than 120%, while overweight if their relative weights were more than 110% 

of ideal standard. The results of the study revealed that breast feeding was 

associated with a significant protective effect against subsequent obesity. So, the 

investigator concluded that breast feeding and delayed introduction of solid foods 

can protect against later obesity.
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v) Physical inactivity :

Increased intake rather than decreased caloric output maintains obesity. In 

this respect childhood obesity may differ from obesity in adult life. However, 

individual aerobic capacity in obese children are as active as their lean 

counterparts. This suggests that inactivity is a consequence rather than a cause of 

obesity and that its role in the maintenance of excess weight is more important 

than in its development. Whatever, the answer of sequence may be, it has been 

shown in several experimental studies that increasing the amount of exercise is 

effective in the reduction of fatness. In this respect the obese child has the 

possibility to escape from the vicious circle of hypoactivity which lead to positive 

energy balance which in turn associated with development of obesity and reduce 

fitness. This situation may subsequently lead to further hypoactivity. (Saris, 1986).

Sunnegardh et al (1986) reported that 6828 Swedish children aged 13 years 

were studied to assess their physical activity, energy intake, height, weight, and 

skinfolds thickness. The results revealed that a reduction of physical activity over 

years was indicated by a tendency towards a higher body fat content in spite of a 

lower mean energy intake. Children especially girls of parents with a low 

educational level showed a tendency towards higher body fat contents as 

compared with those of parents with higher education.

Attitude o f children toward physical activity :

Romanella et al (1991) conducted a study on 40 pairs of children aged 8- 

12 years and their mothers in USA, to determine the difference in physical activity 

levels of obese and non obese children and if their activity or attitude towards it 

was influenced by maternal activity and attitude. The results revealed that there is 

no significant difference between obese and non obese boys and girls in physical 

activity level, nor their attitude towards it. There also no significant relationship 

between child and maternal activity level, attitude towards it and adipose level.
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Riddoch et al (1991) mentioned that Northern Ireland had the highest 

incidence of CHD in the world. Their study was conducted on a random sample of 

3211 Northern Irish children, aged 11-18 years aiming to assess the physical 

fitness, activity patterns, health knowledge, attitudes and dietary habits. The 

results yielded that at all ages, boys were significantly more active than girls. The 

most important finding was an appreciable decline in physical activity levels after 

the age of 14 years, reaching extremely low levels in older girls. Girls had 

healthier nutritional habits than boys and were more inclined to employ weight 

control measures. There was a preponderance of children with a higher body mass 

index indicating a tendency towards obesity in children population,

vi) Leisure activity (TV. watching) :

Dietz and Gortmaker (1985) mentioned that in all 3 samples of National 

Health Examination Survey in USA, on children aged 6-17 years, a significant 

association of the time spent watching television and the prevalence of obesity 

were observed. They concluded that television viewing by children may affect 

both energy intake and expenditure. Energy expenditure may be reduced because 

less energy is required to watch television than is required for more energy 

intensive activities. Television watching tends to promote increased energy intake 

by several mechanisms, food is the most heavily advertised products, and time 

spent viewing television increases in-between meal snacking and consumption of 

food.

Weaver and Kopelman, (1991) mentioned that the acceptance of television 

viewing as a way of life is an additional important factor in obesity. Not only does 

this encourage a sedentary existence, but also changes eating patterns. Watching 

television tends to encourage snack meals. Television advertising also influences 

the purchase of products. These advertisements may have a major impact on 

mother and her children's attitudes to types of food.
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Khashoggi et al, (1994) in Saudi Arabia reported that there was no 

significant association between obesity and the following factors: time spent 

watching television, eating while watching television, householder's income, and 

his education or work,

vii) Personal characteristics :

Age:

Age of onset is another determinant of obesity. Approximately 80% of 

obese adolescent become obese adults. From one half to three fourths of adults in 

excess of 160% of ideal body weight were obese as children, suggesting that 

childhood obesity may account for disproportionate share of sever obesity in 

adulthood. (Dietz, 1983).

Peckman et al (1983) mentioned that the prevalence of overweight at age 7 

and 11 years and late adolescent was compared in 2 national representative 

cohorts of British children bom in 1946 and 1958. Overweight was defined as 

weight that exceed the standard weight for height, age and sex by more than 20%. 

The results revealed that the prevalence of overweight among 7 year old children 

bom in1958 was nearly twice that among those bom in 1946. This may be 

attributed to a change in infant feeding practice, food supply, and level of physical 

activity. Obesity in both cohorts had increased. Around 9.1% of adolescent girls 

and 7.0% of adolescent boys were overweight. In neither cohort, the risk of being 

obese later on for those who had not been obese at the age of 7 was less than 1 in 

10, whereas for those with a relative weight greater than 130% the risk exceeded 6 

in 10.

Since adolescent obesity accounts for only 30% to 40% of adult obesity. 

Therefore, adolescent obesity may represent a contributory factor in the morbidity 

and mortality of adult obesity (Gortmaker et al, 1987).

Barkling et al (1992) in Stockholm, Sweden, concluded that the body 

weight and body fat content of school children have increased during the last
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decades. Studies on the risk of obese children being obese adults indicated that 

obese 7 -11 year old children have 40% risk of becoming an obese adults. At the 

age of 14, the risk will be increased to 50-85%.

Gender and ethnicity:

Obesity may occur in either sex but is usually more common in women 

particularly after pregnancy and at the menopause (Stanly et al, 1975).

Burke et al (1990) in their study in the USA to find out the association of 

body size with age, sex, and education, 5115 black and white men and women 

aged 18-30 years were examined, the results revealed that black women were 

more obese than white women. No similar difference was found in men. Body 

mass index and skinfolds increased with age among white men, black men and 

women but not among white women. The association of education with obesity 

was negative among white women and positive among black women,

viii) Social class :

Goldblatt et al (1965) conducted a study on 1660 adult representatives of a 

residential area in Midtown, Manhattan, USA, aiming to assess the relationship 

between obesity and social factors. They found that obesity was six times more 

common among women of low social status as compared to those of high status.

Stunkard et al (1972), in USA, revealed a strong inverse relationship 

between socioeconomic status and obesity. Obesity was 6 times more prevalent 

among women of lower than women of upper socioeconomic status.

Obesity is commoner amongest those in the lower socioeconomic class 

because food rich in protein and fat is more expensive than the starchy foods 

which provide the bulk of the cheap meals.(Stanely et al, 1975).

Arteaga et al (1982) In their study on 300 children aged 7-12 years of 

different socioeconomic levels in the town of Ribeirao Preto, Sao Paulo in Brazil, 

found that the prevalence of obesity was 16.6%, distributed as 38% for high 

socioeconomic level, 12% for middle socioeconomic level, and 4% for low
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socioeconomic level. They concluded that overall frequency of obesity reported 

was a high as that found in developed countries, but in contrast, obesity was 

directly correlated with socioeconomic level.

In a national study conducted on a representative sample of the United 

States population, the results clarified that the prevalence of obesity rises with 

income except among women, upper class women were leaner than women in 

lower class groups. Although education is frequently confound with 

socioeconomic class, the prevalence of obesity decrease with education level in 

adults.(Dietz, 1983)

Weaver and Kopelman (1991) stated that obesity was more prevalent 

among higher social classes in the Third world countries which contrasts with 

Western developed societies, where excessive body weight and an inability to diet 

is more likely to occur in lower socioeconomic classes.

Dhuranhar and kulkami (1992) conducted a study aiming to find out the 

prevalence of obesity among 1484 adults in Bombay, India, from various sections 

of society. An extremely high prevalence of obesity was found in all subgroups of 

the sample judged by a body mass index of 25 and above. The prevalence was 

directly proportional to financial income and with the family history of obesity. 

They concluded that this high prevalence of obesity in the low income group may 

be attributed to the fact that the nutritionally inadequate diet might still provide 

high calories.

Sorensen and Sorensen (1992) conducted a prospective study on 881 

children aged 9-10 years in Denmark, to assess influence of social factors in 

childhood on risk of overweight in young adulthood, parental education, 

occupational status and quality of dwellings in the rearing area. They found that 

rearing area had a strong and highly significant influence on risk of both being and 

becoming overweight in adulthood, the effect was independent of parenteral 

education and occupation. The risk of becoming overweight in young adulthood
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was highly increased for individuals reared in an area with poor quality dwellings 

compared to those from a good area, even when controlling for the effect of 

parental education and occupation.

Obesity consequences :

Dietz (1983) reported that obesity was the most prevalent and serious 

nutritional disorder in the United States. From 5% to 25% of children and 

adolescents may be affected. Obesity is the leading cause of pediatric 

hypertension, and accounts for more than one fourth of all maturity onset diabetes 

mellitus.

Obesity is a prevalent disorder among children and adolescents in the 

United States that is accompanied by significant morbidity. Obese children are at 

greater risk for hypertension, psychological dysfunction, respiratory disorders, 

diabetes and sever orthopedic condition. Data from 4 national surveys indicated 

pronounced increase in the pediatric obesity in the USA. The results also yielded 

that pediatric hypertension associated with obesity has increased (Gortmaker et al, 

1987).

Weaver and Kopelman (1991) stated that population studies from 

developed countries confirmed that increasing body weight was associated with 

increasing morbidity and mortality. In addition to being associated with coronary 

heart disease, diabetes mellitus, hypertension and hyperlipidemia. The lipid 

abnormalities of obesity are characterized by increased serum low density 

lipoprotein (LDL), cholesterol, very low density lipoprotein (VLDL) and 

triglycerides and decreased high density lipoprotein cholesterol (HDLC). 

Pulmonary dysfunction is common in sever obesity, underventilation and 

overperfusion may lead to the obesity hypoventilation syndrome (OHS). Other 

well characterized complications of obesity include osteoarthritis, gout, gall 

stones, reflux esophagitis and endometrial carcinoma. Obesity has also important 

psychological and behavioural consequences. In the developed world, obesity
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causes anxiety, depression, hostility, and guilt. Obesity may even be associated 

with a negative self image or somatic complaints because society considers 

excessive weight cosmetically unattractive. It seems likely that similar pressure 

from society in developing countries, with time will lead to the occurrence of 

anorexia nervosa and bulimia nervosa, a condition very rarely seen in the Third 

world now. Furthermore, the diminished activity which results from obesity will 

create a vicious circle of events.

Garrow (1991) reported that recent work on obesity shows that the primary 

metabolic defect is a reduced sensitivity to insulin, from which all the other 

metabolic characteristics associated with obesity follow. Susceptibility to arterial 

disease increases in parallel with increasing glucose intolerance. So, this is one 

route by which obesity predisposes to cardiovascular disease. Glucose intolerance, 

or serum insulin concentration, is also highly correlated with hypertension. In 

addition obesity is associated with unfavourable plasma lipoprotein pattern, with 

high LDL cholesterol, triglyceride and low HDL cholesterol concentrations which 

is also linked with cardiovascular disease. Another route by which obesity causes 

disease arises from the presence of the enzyme system aromatize in adipose 

tissues, which converts androgens to estrogen. The resulting hormonal imbalance 

contributes to infertility and the polycystic ovary syndrome which are common 

complications of obesity. The imbalance also probably explains the increased 

prevalence of sex hormone sensitive cancers in obese people. Adipose tissue is 

also an important reservoir of cholesterol, so obese people have a greatly increased 

cholesterol flux and supersaturated bile, which makes them prone to gall stones, 

abnormal liver function, and gall bladder cancer. Finally, the increased mechanical 

load associated with obesity contributes to the reduced exercise tolerance, 

respiratory problems and the increased risk of musculoskeletal diseases and 

osteoarthritis in weight bearing joints.
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2.3.2 Faulty dietary practices :

Dietary pattern :

Dumin, et al (1974) emphasized the significance of sufficient intake of 

energy and nutrients particularly during adolescence period, to realize their 

growth. In the highly industrialized and developed countries it has been accepted 

that large quantities of food are needed to satisfy the apparent energy and nutrient 

requirements of adolescents. British Medical Association, Commitee on Nutrition 

suggested that in Britain 14 year old boys and girls needed 3130 Kcal/d and 2800 

Kcal/d of energy consequently. The F AO Commitee on caloric requirements 

recommended, for the same age group, 3200 Kcal/d for boys and 2600 Kcal/d for 

girls, while Expert Commitee on energy and protein requirements (FAG/WHO, 

1973) recommended for 14 years old, 2900 Kcal/d for boys and 2500 Kcal/d for 

girls.

Adolescence is marked by a level of physical and emotional growth that 

often results in stress and anxiety. These in turn influence physiologic, 

psychologic, and social behaviour. All of these factors affect nutritional behavior. 

The dietary habits during this period, are characterized by skipping breakfast and 

use of fast foods as snacks. Data on food intake pattern shows that snacks are 

eaten by over 75% of all adolescents and provide from one fourth to one third of 

their caloric intake (Guthrie, 1986).

Singleton and Rhoads (1982), carried out a cross-sectional study on school 

children aged 3-12 years in Louisiana school, USA, to investigate their meal and 

snacking pattern. The sample was categorized into three divisions: elementary 

grade(3-6) years, junior high grade (7-8) years and senior high grade (9-12) years 

old. The results revealed that more students in the elementary grade ate breakfast 

than did their counterparts in the middle and upper grades (95%, 82% and 69%, 

respectively) and the difference was statistically significant. As regards lunch 

meal, it was found that more students (99%) in elementary grade usually ate lunch
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than junior grade (91%) and senior grade (85%), while in consumption of evening 

meal there was no statistical difference between the 3 grades. The majority (84%) 

of the students reported consuming snacks on the day prior to the interview.

Riddoch et al (1991) in their dietary study which comprised randomly 

selected 3211 children in Northern Ireland, found that 26% of children considered 

themselves overweight and had tried to reduce their weight. Potato crisps were the 

favorite snack. Skipping breakfast was elicited among 15% of studied pupils. 

Moreover 65% of children ate fruit and vegetables at least three times a week. 

75% of boys and 86% of girls considered the diet with low fat content as the most 

important dietary modification in order to be more healthy.

Musaiger (1994), reported the dietary pattern of 683 adolescents Omani 

girls aged 11-18 years. The results revealed that 21% of the studied girls skipped 

breakfast, 6% skipped lunch and 9.5% skipped supper. Skipping breakfast and 

snacking habits of Omani girls were similar to that of their counterparts in 

Western communities. Bread, tea, milk, eggs and cheese were the main food items 

consumed at breakfast, while the foods usually eaten at lunch were rice, fish, 

vegetables, meat and chicken. Canned drinks, sandwiches and potato crisps were 

the main foods consumed at snacks.

Sun and Chen (1994) reported that CHD was one of the diseases 

associated with affluence. It is more prevalent in populations with a high standard 

of living than in those with a low standard. This difference is reflected in the 

higher prevalence of CHD in countries where diet include more meat, milk and 

fat. Diet high in energy density, total fat, saturated fatty acids, and cholesterol, are 

associated with increased plasma lipids, total cholesterol, triglycerides and LDL 

cholesterol and an increase in severity of susceptibility to CHD. Evidence also 

suggests that soluble dietary fibers can lower serum cholesterol by binding with 

bile acids and preventing their reabsorption. Also, consumption of vegetables and 

fhiits rich in vitamin C, carotene and vitamin E help to prevent atherosclerosis by
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blocking the oxidative modification of LDL. Oxidized LDL may contribute to 

atherogenicity by reducing macrophage motility in the intima, increasing 

monocyte accumulation and increasing cytotoxicity. Fewer sweets have been 

indicated to help to reduce CHD incidence rates. Some people are sensitive to 

high carbohydrate load and may respond with a temporary increase in serum 

triglycerides and lower HDL/C.

Sun and chen (1994) conducted a study to investigate dietary knowledge, 

attitudes and behavioral factors affecting diet and dietary patterns between 100 

American Chinese middle school students and 100 Chinese middle school 

students living in China. The results revealed that Chinese students living in China 

consumed less meat, dairy products, fat, sweets, snacks and fast foods, and 

consumed more fruits, vegetables, and starch. They concluded that these 

differences in dietary pattern may help to explain the difference of CHD incidence 

between Chinese Americans and Chinese living in China.

2.3.3 Lack of physical activity :

There is substantial evidence that in the adult population physical 

inactivity and lack of exercise have a negative influence on health. Therefore, in 

most health promotion programmes, the basic tenet is that physically active people 

of all ages tend to be healthier than their sedentary counterparts. Some aspects of 

today's lifestyle such as, watching television, and means of transportation, have 

been pointed out as important factors. A historical comparison of the activity 

patterns, would give some information about this question. The observation in 

adults that an increased level of physical exercise has a positive effect on aerobic 

power, has led to the use of the maximum oxygen consumption (V02 max) as an 

indicator for daily physical activity. Because data concerning aerobic power in 

children, were published in the thirties, a historical comparison can be made. 

These early studies reported that Voimax values for children aged 6-18 years, 

ranged from 50 to 60 ml/kg/min for boys, and 40 to 50 ml/Kg/min for girls. More
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recent studies do not differ essentially from those early measurements. Therefore, 

it is indicated that the level of aerobic power has not changed significantly in the 

last 40 years. This suggests that the level of daily exercise in children, is still 

sufficient to maintain a certain level of physical fitness. This assumption is 

supported by, a growing number of studies, which indicated that extraphysical 

training, does not improve aerobic power significantly in prepubescents. The 

observed lack of response, to vigorous aerobic exercise programmes may be 

explained on "a ceiling effect" basis(Saris, 1986).

Ekeland et al (1988) executed a follow-up study for 8.5 years to investigate 

the relation between physical fitness and mortality due to cardiovascular disease 

among 4276 males, in USA. Examinations at a base line included, assessment of 

coronary risk factors and the treadmill exercise testing. The heart rate during 

submaximal exercise and the duration of exercise, were used as measures of 

physical fitness. A lower level of physical fitness was associated with a higher risk 

of death from cardiovascular, and coronary heart disease after the adjustment for 

age and conventional cardiovascular risk factors.

Blair et al (1989), accomplished a prospective study connected with 

healthy men (10224), and women (3120), for the purpose of finding the possible 

association of physical fitness, and mortality causes, in USA. They observed a 

tendency towards lower mortality rates due to cardiovascular disease, among those 

with higher fitness levels. The authors concluded that higher levels of physical 

fitness appeared to delay the all-cause mortality. This observation was primarily 

due to lowered rates of cardiovascular disease and cancer.

Al-Hazzaa et al (1994) carried out an associative study on 91 

preadolescent boys aiming to find the relationship between cardiorespiratory 

fitness, daily physical activity and selected coronary heart disease risk factors. 

Cardiorespiratory fitness was assessed (V02  max). Physical activity level was 

assessed using daytime heart rate telemetry. The selected CHD risk factors were
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TC., TG., HDL, LDL, systolic and diastolic blood pressure and body fat percent. 

The results of the study exhibited a significant negative correlation between V02  

max and body fat percent (-r=0.55). Controlling the effects of age, BMI and body 

fat percent resulted in a significant inverse relationship between physical activity 

on one hand and systolic (-r=0.29) and diastolic (-r=0.28) blood pressures on the 

other hand. Moreover, higher HDL and lower TG. levels were observed among 

boys with higher levels of physical activity.

2.3.4 Antioxidants and trace elements :

Several trace elements are of interest in connection with cardiovascular 

diseases. It is divided into two categories: trace elements which have beneficial 

effects, and those having harmful effects. The first group includes: zinc, selenium, 

copper, and iodine, while the second group comprised: cadmium, cobalt, and lead. 

There is considerable evidence showing a possible involvement of both zinc and 

copper in the pathogenesis of CHD (Vuori et al, 1985).

Recent evidence suggests that oxidation of LDL may enhance its 

atherogenicity raising the possibility that antioxidant vitamins, which inhibit the 

oxidation of LDL, may reduce the risk of CHD. Although antioxidants can 

preserve endothelial function, inhibit platelet aggregability and reduce 

atherosclerotic plaque progression in animals. However, the potential effect of 

antioxidant vitamins on reducing the risk of CHD in human remains unclear. 

Analytical studies using case control and prospective cohort study as well as 

clinical trial in secondary prevention of CHD were done. The results from these 

studies are not totally consistent, but generally support the hypothesis that 

antioxidant vitamins may reduce risk of CHD. Therefore, antioxidant vitamins 

represent a promising, but unproven means to decrease risk of CHD (Gaziano, 

1994).
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Zinc :

Zinc is needed in wound healing and since atherosclerosis is believed to 

begin with a mini trauma in the intima of vessels, a low zinc concentration may 

result in inadequate repair. Moreover, zinc is essential for normal growth and 

development. Poor growth and hypogonadism have been found to result from 

dietary zinc deficiency and zinc supplementation has been used to correct these 

states. Also, it has been claimed that inadequate zinc nutrition is common during 

the period of rapid growth (Vuori et al, 1985)

Historical background :

Knowledge of the importance of zinc for the living organism began in 

1869 when Raulin, a student of Pasteur, found it to be necessary for the growth of 

the black mold Aspergillus Niger. Study of the role of zinc has gradually 

progressed through the discipliners of microbiology; agriculture, nutrition, clinical 

medicine, and most recently, psychology in which investigation of behavioural 

correlates of zinc deficiency has begun (Ibrahim, 1987).

These investigations stimulated the development of theories on the role of 

zinc in biochemical functions. Interest in this area of research was greatly 

intensified by the discovery of carbonic anhydrase, an enzyme that contains zinc 

(Keilin and Mann 1940).

The clinical use of zinc began with the Ancient Egyptians who employed 

the oxide (or calamine) for treatment of bums and wounds; a scientific basis for its 

supposed efficacy was not available until 1953, when studies of experimental 

animals and wound healing in surgical patients, demonstrated that zinc 

supplementation in the diet, promoted healing (Gordon et al, 1981).

Function of zinc :

Relatively large amounts of zinc are deposited in bones and muscles, but 

these stores are not in rapid equilibrium with the rest of the organism. The body 

pool of readily available zinc appears to be small and to have a rapid turnover rate
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as shown by the prompt appearance of deficiency signs in laboratory animals. No 

single enzyme fimction has yet been identified that could explain the rapid onset 

of physiological and biochemical changes that follow the induction of zinc 

deficiency, but the requirements for zinc by many enzymes involved in gene 

expression could explain the immediate effect of deficiency on cell growth and 

repair (Chesters, 1982).

An essential role for zinc in wound healing is well established (Wacker, 

1978). It is apparent however, that an increased rate of wound healing in response 

to zinc supplementation will occur only if the individual is in suboptimal zinc 

status, i.e. there is no additional benefit by supplementation once the deficiency 

has been corrected (Hallbook and Hedeline, 1977).

Zinc and copper have been thought to have a role in the development of 

the cardiovascular disease. Sufficient concentrations of zinc and copper are 

beneficial to the health but insufficient intakes may lead to symptoms of 

cardiovascular disease. It is postulated that a high intake of zinc and simultaneous 

low intake of copper may increase the serum cholesterol level and cause 

deposition of lipids in the vessels. Low zinc concentration is believed to be able to 

cause atherosclerosis in cases where minimal traumas inside the vessels do not 

have sufficient zinc for their repair (Haavikko and Paul, 1985).

In the early 1960s, investigators found that young men in Iran and Egypt 

who were severely retarded in growth and sexual maturation responded well to 

treatment with zinc. Since then, they have learned that zinc is essential in the 

human diet, not only for growth and development, but also for critical functions in 

every cell of the body. Zinc is called a trace element because it is required in such 

small -though critical - quantities. There is only about two grams (2000 

milligrams) of zinc in the whole body, about as much as in a galvanized nail, (Jean 

and Jamet, 1990).
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Zinc is active every where in the body, as it is the co-factor for more than 

70 enzymes that perform specific tasks in the eyes, liver, kidneys, muscles, skin, 

bones and male reproductive organs (Whitney et al, 1990).

Zinc promotes normal growth of the genital organs, healthy skin, wound 

healing, and the proper functioning of the immune system. Zinc and vitamin A 

work together to enable us to see, especially at night, and may affect our capacity 

to taste and smell. Zinc is necessary for numerous enzyme systems to function 

properly, and is especially important in metabolizing DNA and synthesizing 

proteins (Gordon, et al, 1990).

Zinc level :

Zinc status of 3596 Finish children aged 3-18 years old was estimated by 

analyzing 3480 serum zinc concentrations, and 868 hair zinc concentrations. The 

results revealed that in the youngest age group the serum zinc was 14.3 umol/1 for 

boys and 14.6 umol/1 for girls. Although the change of serum zinc concentrations 

with age was low, this change was well significant. The changes were in opposite 

directions: the girls had lower and boys had higher values with increasing age 

(P<0.001). The total range of values within a single age group was narrow. After 

12 years of life, the boys had constantly higher serum zinc level compared with 

girls. (Vuori et al, 1985).

Kongo et al (1992) in a study done in Tokyo Japan on 66 elementary 

school children to assess the nutritional status with special emphasis on zinc 

deficiency, revealed that the mean serum zinc concentration was 0.82+0.15 

ugm/ml, the percentages of subjects who showed serum zinc concentration lower 

than 0.68 ugm/ml, which represent the lower limit of the normal serum zinc 

concentration were, 15.4% and 5% among children aged 10 and 12 years 

respectively.

Thirty eight children suffering from severe malnutrition attending the 

Niloufer Hospital, Hyderabad, India and sixty five healthy siblings recruited as a
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control group were anthropometrically and laboratory examined, aiming to study 

the extent of the problem of zinc deficiency and its relation to the nutritional 

status. Plasma and leukocyte zinc levels were determined among the studied 

children. In addition, serum thymulin activity was determined to detect mild zinc 

deficiency. All the three parameters showed gross impairment in severely 

malnourished children compared to normal and under nourished groups (P<0.001) 

(Hemalatha et al, 1993).

Human zinc requirements :

Zinc status is a subject to strong homeostatic regulation. Small amounts of 

zinc are more efficiently absorbed than large amounts, and persons in poor zinc 

status absorb more efficiently than those in good status. The amount of zinc 

excreted, predominantly through the intestine, is roughly proportional to dietary 

intake and to the zinc status of the person. Zinc balance was observed in subjects 

fed moderately low zinc levels i.e. 5.5 mg/day. Obligatory losses in young men fed 

a very low zinc diet of 0.3 mg/day were markedly reduced, and resulted in only a 

small negative balance. Because of such efficient regulation, a person's zinc 

requirement, whether determined by balance studies or by factorial calculations of 

endogenous losses, depends predominantly on the person’s zinc status or body 

pool of mobilizable zinc. The requirement to maintain balance will be high if a 

high zinc status is to be maintained and low to maintain a low zinc status. An 

uncomplicated dietary deficiency of zinc has never been observed in man. It has 

been suggested that intake of 0.4 - 0.6 mg zn/kg body weight, is necessary to meet 

the daily needs of children. (King and Turuland, 1989).

Recommended Dietary Allowances (RDA) of Zinc :

The evolving nutritional importance of trace elements has been recognized 

by the publication of guidelines, including those of the Food and Nutrition Board 

of the National Academy of Sciences.Since 1974, the United States of Food and
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Nutrition Board has established recommended dietary allowances for zinc 

(National Research Council, 1980).

The recommended allowance was 15 mg/day for adult, with an additional 

5 mg during pregnancy, and 10 mg/day during lactation (Hambidge, 1985).

To meet the needs of practically all healthy persons, including those who 

habitually consume diet with low zinc bioavailability, the recommended 

allowance for adult men is set at 15 mg/day. The allowance for adult women, 

because of their lower body weight, is set at 12 mg/day (Food and Nutrition 

Board, 1989).

Dietary sources of zinc:

In general, meat, liver, eggs, milk products and sea foods especially 

oysters, are the best sources of zinc. Whole grains are also good sources while 

fruits and leafy vegetables appear to be poor sources of zinc (Osis et al, 1972).

Animal food sources are richer in absorbable zinc than plants because the 

phytates contained in the latter, make a complex with zinc thus reducing its 

bioavailability (National Research Council, 1980).

Gibson and Scythes (1982) reported that zinc intake is highly correlated 

with protein intake. A diet containing 1 gm of protein per kg of body weight for a 

70 kg man, contains approximately 12.5 mg of zinc. Sources of zinc which may be 

taken by humans may be in the diet.

Zinc deficiency :

Most zinc in cells, is tied up in a very functional way. Moreover, 

circulating and tissue level of zinc do not necessarily reflect zinc status. Hair zinc 

levels may be markedly depressed in mild zinc deficiency states, but are normal in 

severe zinc deficiency when hair growth is arrested. Low levels of zinc in blood 

also do not give conclusive evidence of zinc deficiency. In the acute phase of 

deficiency there is a liability to injury and infection. Plasma zinc levels fall to less 

than 50% of premorbid levels.During pregnancy, zinc is also redistributed, and
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circulating levels are reduced. Many zinc containing enzymes in blood, have been 

shown to be reduced in simple zinc deficiency. However, all studies so far, have 

failed to show the sensitivity and specificity necessary for definitive diagnosis of 

deficiency, in the various physiological status as pregnancy. Zinc supplementation 

studies in women, have mostly investigated the effect of supplementation on 

breast milk zinc level. Few studies considered why zinc supplementation in 

women had no effect. None have considered the influence of recent sexual 

practices on the zinc status of women. This is relevant because men can transfer 

one milligram of zinc to women by sexual intercourse. The common practice of 

restricting food intake in the last weeks of pregnancy will mobilize zinc from 

muscles and guarantee that zinc is available for the birthing process. Also, the zinc 

supplementation in children aged two to twelve years of age in developing 

countries did not improve growth (Shrimpton, 1993).

Diagnosis of zinc deficiency:

The extent to which zinc deficiency, particularly marginal zinc deficiency, 

occurs in man and animals is largely unknown. The chief symptoms of zinc 

deficiency are: decreased food intake and cessation of growth, are not of course, 

unique to zinc deficiency (National Research Council, 1978).

While the characteristic distribution of the skin lesions facilitates clinical 

diagnosis of severe zinc deficiency states. Unfortunately, the clinical features of 

more moderate and mild zinc deficiency states are non specific. Currently 

laboratory parameters are of only limited value in the confirmation of zinc 

deficiency. Plasma zinc concentrations are markedly depressed (<40ug/dl) in the 

severest deficiency states, and moderate hypozincemia (40-60 ug/dl) occurs in 

more moderate zinc deficiency states. However, plasma zinc levels may be 

depressed to this extent in other circumstances as well, including the physiologic 

decline that occurs in pregnancy, and that is due to the effects of various stresses. 

Erythrocytic zinc is little affected by zinc deficiency and is not a sensitive index.
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although zinc primarily has an intracellular action. Leukocyte zinc has more 

promise, but at present this procedure requires a quantity of blood that is too large 

to be acceptable in paediatric practice. Unfortunately, no blood zinc fraction has 

been identified that will provide a good measure of zinc status. Serum alkaline 

phosphatase activity is reduced in severe zinc deficiency states, and increases with 

zinc supplementation in cases of more moderate zinc deficiency. However, this 

assay is not a sufficiently specific diagnostic tool to be used alone, and no other 

assay of zinc-dependent enzymes have been yet proved to be satisfactory 

(Hambidge, 1985).

Selenium :

Selenium is an essential trace element. It is a cofactor of glutathione 

peroxidase enzyme, which is involved in the removal of hydrogen peroxide and 

lipid peroxidase production during lipid or fat oxidative process in cells. Because 

glutathione peroxidase is found in all mammalian cells, selenium may provide a 

defense against the build up of lipid peroxides and free radicals that damage cell 

membranes and macro-molecules such as DNA. Dietary selenium deficiency is 

reported to be associated with cardiovascular diseases. (Stephen et al, 1992).

A prospective epidemiological study in Finland revealed that selenium 

concentration in serum was inversely related to the risk of cardiovascular diseases 

(Salonen et al, 1992).

In addition there are no well-defined cases of human disease due to 

selenium deficiency except in people of Chinese ancestry which was associated 

with an endemic cardiomyopathy (specific type) called Keshan disease, which 

affects primarily children and women of childbearing age. Other prospective 

epidemiological and clinical studies in the United States and the Federal Republic 

of Germany have confirmed theses findings. (Oster and Prellwitz, 1982).

Recent investigation on antioxidants emphasize their significance in the 

prevention of the atherosclerotic vascular process and reduction of cardiovascular
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mortality. Luoma et al,(1995) concluded that selenium may play a role in the low 

mortality from CHD observed in northernmost Finland. They carried out an 

analytical survey to clarify the reason of low mortality from CHD in northernmost 

Finland (the Sami area) than the other areas. The results revealed that mortality 

from CHD was 17% lower in the Sami area than in the reference area. Analysis 

and interpretation of the yielded data revealed that subjects living in the low 

mortality area showed a higher serum selenium and alphatocopherol than those in 

the reference area and they attributed the elicited favorable serum antioxidant 

status to certain local dietary items.

Vitamin A :

Active performed vitamin A (retinol) is only found in food of animal 

origin, such as liver, milk, and eggs. Carotene pigments contain an inactive 

precursor (provitamin) which can be converted to the active vitamin. Following 

absorption, vitamin A, in the form of retinal esters associated with lymph 

chylomicron, is removed from the circulation by the liver. Prior to hepatic release, 

retinal forms a complex with retinal-binding protein (RBP), then known as holo 

RBP. After secretion into the plasma, holo-RBP forms a complex with pre

albumen. Vitamin A deficiency blocks the secretion of RBP, and protein 

deficiency impairs its synthesis (Eastman, 1987). Vitamin A does not work in 

isolation. Protein, fat and bile enhance the digestion and absorption of retinal 

esters (Guillermo, 1969).

Due to differentials in the efficiency between carotenoid and retinal, 

distinction must be made between the vitamin A in the diet from retinal and that 

from provitamin. The term used to define the dietary supply and requirement of 

vitamin A is retinal equivalent (RE). Levels of vitamin A are measured in terms of 

micrograms (meg). The adult male and female requirements are set at 750 meg 

RE/day (WHO/FAO, 1967).
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Effects of vitamin A deficiency :

United Nations (1993) stated that the most obvious results of vitamin A 

deficiency are progressive damage to the eye, eventually leading to blindness. The 

general term for this is xerophthalmia, which ranges from night blindness to 

ulceration and destruction of the cornea, thence blindness. Intervention evaluative 

trials concluded that providing vitamin A to young children in areas where the 

deficiency exists, has a significant effect on mortality, of around 25% reduction. 

Vitamin A deficiency, defined by eye signs, has been identified as a widespread 

public health problem in 37 countries worldwide. In countries in which 

xerophthalmia is endemic, the dietary supply of retinal (mcg/caput/day) estimated 

from F AO data is often extremely low. Minimum average requirements are around 

250 meg retinal equivalent(RE)/caput/day. As examples, in Mozambique average 

availability is estimated as 200 meg RE/caput/day; in Zambia, 290 mcg/caput/day; 

in Bangladesh, 240 mcg/caput/day. These average supplies are therefore probably 

below average requirement, making the existence of vitamin A deficiency 

inevitable in the population. However, the overall national retinal supply is not 

always the principal constraint. In 10 of the 37 studied countries, average supply 

was above 600 meg RE/caput/day, and maldistribution of the available supplies is 

clearly involved.

Global distribution of vitamin A deficiency :

It is estimated that at least 40 million pre-school children are vitamin A 

deficient, of whom 13 million have already some eye damage. Every year 0.25 to 

0.5 million pre-school children go blind, partially or totally from vitamin A 

deficiency. It is estimated that almost two thirds of these children die within 

months of going blind. The number of pre-school children living in areas where 

vitamin A deficiency and its consequences (blindness, increased mortality, 

decreased immunity) occur is around 190 million in 37 countries. Half of these 

countries are in Africa. But because of the larger population in the affected Asian
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countries, two thirds of vitamin A deficient children are found in South East Asia. 

Vitamin A deficiency occurs mostly in preschool children, largely as a result of 

inadequate dietary intake of vitamin A. This is often exacerbated by protein- 

energy malnutrition and/or infections (particularly measles) which interfere with 

vitamin A metabolism. Vitamin A in food is absorbed in two main forms. The 

various carotenoid (predominantly, beta carotene) that serve as provitamin. They 

occur mainly in plant material, for example: carrots, green leafy vegetables, red 

palm oil, yellow vegetables and fruits. Performed retinal (usually in the ester 

form) is found naturally only in foods of animal origin, notably liver and dairy fat 

products. Surveys carried out in preschool children, have shown that the daily 

intake of vitamin A is about 100 u, while the recommended intake is 400u of 

retinal equivalent (RE). In India, the diets are exclusively vegetable based and, 

therefore, contain beta-carotene, and little performed vitamin A, except for that 

derived from breast milk. Vitamin A deficiency causes night blindness and 

eventual blinding xerophthalmia, particularly in preschool children. It remains the 

commonest cause of preventable childhood blindness worldwide. In addition, 

there is an accumulation of compelling recent evidence that in areas where vitamin 

A deficiency is a problem, it substantially contributed to increased mortality in 

infants and young children. It is also associated with increased severity of illness 

especially measles, diarrhoeal disease and respiratory infections. (WHO, 1992A). 

Ascorbic acid (vitamin C) :

Protracted deficiency of vitamin C leads to the classic disease called 

scurvy. Inability to form adequate intercellular substances in connective tissue is 

reflected in swollen, tender and often bleeding or bruised loci at joints and in other 

areas, same scorbutic patients may develop anemia. Assessment of vitamin C 

status is generally done by measuring serum (Plasma) and leukocyte level of the 

vitamin. The recommended daily allowance for children is 45 mg. (Me Cormick, 

1987).
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Recent evidence suggests that one of the important mechanisms 

predisposing to the development of atherosclerosis is the oxidation of the 

cholesterol rich in low density lipoprotein particle. Lipoprotein oxidation can be 

prevented by naturally occurring anti-oxidants such as vitamin C, vitamin E, and 

beta-carotene (Maxwell, 1993).

Vitamin E :

Vitamin E is the generic term for a group o f lipid-soluble tocol and 

tocotrienol derivatives possessing vitamin E activity . In humans, a clear- 

cut deficiency syndrome has not been recognized. However, signs o f 

vitamin E deficiency such as muscle weakness, ceroid deposition, and 

decreased engthrocyte survival time in vivo, have been reported in 

malabsorption syndromes (Sokol et al, 1985).

Vitamin E functions as a lipid anti-oxidant. It prevents cellular 

damage by inhibiting the peroxidation o f polyunsaturated fatty acids in cell 

membranes. This function is related to that o f  selenium and sulphur amino 

acids (Bieri, 1984).

Vitamin E in our study was not measured for logistic reasons.

2.3.5 Hyperlipidemia and other risk factors :

Gilliam et al, (1977) carried out a cross-sectional study in USA, on 107 

boys and girls, aged 7 to 12 years. A comprehensive medical and physical 

examination was done, aiming to assess the prevalence of coronary heart risk 

factors. The results revealed that the prevalence of obesity was the most frequent 

identifiable risk factor in children. Elevated triglycerides rank second in the 

predominance of risk factors. As regard to the frequency of single and multiple 

risk factor identified in studied children, they observed that 62% had at least one 

identifiable risk factor, 25% had three risk factors and 10% had four risk factors.
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Newman et al, (1986) in USA carried out a longitudinal prospective study 

on children aged 2.5-14 years, aiming to identify the relation of serum lipoprotein 

levels and systolic blood pressure to early atherosclerosis. The total studied 

sample was 8000, 64% white and 36% black. Anthropometric measurements data, 

blood pressure and lipid profile were collected. Autopsy specimens were collected 

form 88 person representing 87% of all the known eligible deaths. The results of 

this study yielded that the mean age of autopsies at death was 18 years. Aortic 

involvement with fatty streaks was greater in blacks than in white (37% versus 

17% and P<0.001). However, aortic fatty streaks were strongly positively related 

to antemortem levels of both total and low density lipoprotein cholesterol 

concentration, independently of race, sex and age and were inversely correlated 

vrith the ratio of high density lipoprotein cholesterol to low density lipoprotein 

cholesterol plus very low density lipoprotein cholesterol. Moreover, the coronary 

artery fatty steaks were positively correlated with very low density lipoprotein 

cholesterol. Also, the main systolic blood pressure levels tended to be higher in 

the four subjects only with coronary fibrous plaques than in those without fibrous 

plaques (112 mm Hg as compared with 104 mm Hg). So, the investigators 

recommended that a rational approach to prevention of cardiovascular disease 

should begin early in life.

Lauer et al, (1988) carried out a prospective epidemiological study on 

children aged 6 to 18 years. The studied sample reexamined more than a decade 

later when their ages ranged from 20 to 30 years. The main findings yielded that 

elevated levels of cholesterol during childhood were associated with progress in 

age, obesity acquired in adolescence and the young adult life. Moreover, cigarette 

smoking had deleterious effects on adult cholesterol levels and lipoprotein 

fraction.

Kemper and Verschuur (1990) conducted a longitudinal study, aiming to 

identify risk factors for coronary heart disease in the young population in the
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Netherlands. The study comprised 93 boys and 107 girls aged 13.5-21.5 years. 

They examined aimually from 1977 to 1980, and fifth measurement was made in 

1985. The CHD risk factors assessed were total serum cholesterol (TC), high 

density lipoprotein cholesterol (HDLC), HDL/TC ratio, systolic and diastolic 

blood pressure, body fat percent and V02  max. The results indicated that the 

elicited coronary risk factors among the studied subjects were relatively low in 

both sexes except for body fat percent. Because fat percent characterized with a 

high stability with a relatively high mean value during the adolescence in both 

sexes, this parameter seems particularly as an important CHD risk factor in 

youngsters.

Al-Hazzaa et al, (1993) carried out study on 120 Saudi boys aged 7-12 

years, aiming to assess the prevalence of CHD risk factors. The examined risk 

factors were : obesity, lipid profile, blood pressure and cardiorespiratory fitness. 

The results of the study indicated that there were no age related differences in the 

estimated values of the aforementioned factors. They found that 15.6% of boys 

were considered obese. Body fat percent had shown significantly increased 

relationships with cardiorespiratory fitness. HDL cholesterol and HDL/TC ratio 

were correlated positively to systolic and diastolic blood pressure but not to total 

cholesterol. Blood pressure was not related to cholesterol or triglycerides levels. 

The findings of this study showed that 22.9% of the boys exceeded the allowed 

cholesterol level of 5.2 mmol/1 and 26.4% of them exceeded triglycerides level of

1.4 mmol/1.

Boreham et al, (1993) in Northern Ireland, carried out an epidemiological 

study, on a randomly selected 1015 children aged 12 and 15 years, aiming to 

establish the nature and extent of factors associated with coronary risk. Full 

baseline information on blood pressure, lipid profile, cigarette smoking, family 

histoiy, physical activity, cardiorespiratory fitness and dietary fat intake were 

collected. They found that 15-23% displayed increased blood pressure, 12-25%
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had unfavourable lipid profiles and 18-34% were overfed. In 15 years old children 

26-34% displayed poor cardiorespiratory fitness and 24-29% reported insufficient 

physical activity during the previous week. Dietary analysis revealed, high mean 

fat intakes, accounting for approximately 40% of total daily energy. The 

researchers concluded that broadly based primary prevention strategies devoted to 

children are essential if future adult CHD mortality is to be reduced.

Mitwally et al, (1994) mentioned that increased blood cholesterol levels, 

especially the low density lipoprotein cholesterol concentrations were usually 

related with increased risk for CHD. Also, they carried out a cross-sectional study 

on males in Riyadh city, aiming to describe hypercholesterolemia in an urban 

community in Saudi Arabia. The total sample was 966, their mean age was 35.9 

years and mean BMI was 26.2 kg/m^. From the total sample 49.2% were Saudi 

Arabs, other Arabs 36.5% and non Arabs were 14.7%. The results revealed that 

the mean total cholesterol (TC) for the studied sample was 5.2 mmol/1, while the 

mean (TC) among Saudi and non Saudi Arabs 4.93 mmol/1 and 5.44 mmol/1 

consequently, while among other nationalities was 5.74 mmol/1. The investigators 

detected a positive association between TC in one side and BMI on the other. The 

following tables summarize the informations and data collected from previous 

studies.

Age and gender variation :

Coronary heart disease is about 10 times as common in men as in women 

up to the age of 45 years. After the menopause there is greatly increased incidence 

in women and by the age of 70 there is no difference between both sexes. The 

relative immunity of women during their reproductive life is almost certainly due 

to the secretion of the ovarian hormones. The concentration of plasma cholesterol 

is lower in women aged 20-45years than men of the same age group. If both 

ovaries are removed before the age of 35, this is often followed by a rise in plasma 

cholesterol and the incidence of CHD is greatly increased (Davidson et al, 1975).
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Akerblom et al, (1985) mentioned that coronary atherosclerosis starts 

considerably earlier than the onset of coronary heart disease. Atherosclerosis may 

start as early as in childhood or adolescence. So, it is essential to study the 

occurrence and development of risk factors of CHD and their determinants in 

childhood and adolescence.

Gliksman et al, (1990) carried out a cross-sectional study on 2004 school 

children aged 7-15 years in Australia, aiming to deal with selective cardiovascular 

disease risk factors. Information on socioeconomic level and ethnic origin was 

collected via questionnaire. Also, blood lipid, aerobic fitness, blood pressure, 

obesity and anthropometric measurements were done. Data analysis was done for 

boys and girls at the following age groups: 9,12 and 15 years. The results 

illustrated that the 15 years old group had a significantly lower serum total 

cholesterol and low and high density lipoprotein cholesterol than other age groups. 

Girls had significantly higher serum lipid levels than boys, the difference was 

statistically significant at 15 years age group (P<0.01). However, comparison of 

the boys and girls as regard total cholesterol / high density lipoprotein cholesterol 

ratio showed a decrease with increasing age of girls, with the reverse being found 

in boys. Fifteen year old girls were the fattest and least fit of all the children, but 

had significantly lower systolic and diastolic blood pressure than corresponding 

males. As regard to ethnic origin the investigators noticed that the children of 

Asian ethnic origin had significantly lower systolic and diastolic blood pressure 

and significantly higher mean HDLC, and were less likely to be over weight, 

while the children from Mediterranean /Middle East countries were significantly 

fatter and had a higher mean diastolic blood pressure than other ethnic groups. 

Moreover, the children from lower socioeconomic standard were fatter and had 

significantly lower mean high density lipoprotein cholesterol and higher mean 

serum triglycerides levels than higher socio-economic children. The investigators 

concluded that age, sex and socioeconomic status should be used as variables to
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describe mean differences in the levels of CHD risk factors, and stated that girls 

and boys have similar lipid concentrations until puberty, after 'which girls show a 

trend toward higher mean levels of serum total cholesterol than boys, a disparity 

which increases with age and persist into adulthood.

A descriptive study was conducted in Japan and comprised 702 patients 

with familial hypercholesterolemia raises questions about the age at which 

coronary heart disease begins. From the total studied sample, 110 male and 56 

female patients were examined by angiography to determine the relation of 

stenosis severity with age. The results suggested that the disease process as 

detected by angiography does not begin before the age of 17 years for male and 

age of 25 years for female in those individuals from high risk families, (Kaplan 

and Toshina,1992)
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Mean values of TC risk variable
Authors, site Age

(year)
No. TC (mmol/1)

Boys Girls
Mean SO Mean SD

Mitwalli et al, (1994) : Riyadh <25 61 3.9 ±0.70
Inam et al, (1993) : Riyadh <10 417 3.97 ±1.4 4.27 + 2.01
Finnish study, Byckling et al, (1985): 9 623 4.94 ±0.78 4.27 + 0.88
Finland 12 628 4.93 ±0.85 4.09 + 0.84
Kemper and Verschuur, (1990): 13-21 200 3.7 4.1
Netherland
Gliksman et al, (1990): 9 659 4.56 + 0.74 4.67 + 0.70
Australia 12 588 4.56 + 0.73 4.64 + 0.73
Alexandreve et al, (1992) :
Moscow. 12 477 4.6 + 0.75
Boreham et al, (1993) :
Ireland. 12 509 4.58 + 0.82 4.72 + 0.77

Mean values of selected CHD risk variables

Authors, site Age
(year)

No. HDL mmol/1 
Boys Girls

HDL/TC ratio 
Boys Gilrs

Blood pressure I  
Boys Girls |

Kemper & Verschuur, (1990): 13-21 200 1.30 1.69 3.0 2.7 S*(123) (116)
Netherland D**(69) (60)

9 659 1.52 1.47 8(130) (130)
Gliksman et al, (1990): 0 (7 4 ) (75)
Australia 12 588 1.47 1.46 S (109) (109)

0 (7 7 ) (78)
Alexandrove et al, (1992) : 12 477 1.47 8(114)
Moscow. 0 (6 0 )

—

Boreham et al, (1993) : 12 509 1.39 1.37 0.31 0.30 8(111) (112)
Ireland. 0 (8 6 ) (71)

S* = Systolic 
D** = Diastolic
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Percentage of selected CHD risk variables among studied adolescents

Authors, sites Age No. Hypertriglycerid- Hypertension Hypercholesterol- Low physical
(year) aemia % % aemia % activity %

- Al-Hazza et al, (1994): 7-12 120 boys 26.4 22.9
Saudi Arabia

482 girls
(> 1.4 mmol/1)* (>5.2 mmol/1)*

- Muscatine study Lauer et al 6-18 8.9 37.0
(1975); (S > 140 mmHg)* (> 5.2 mmol/1)*

Iowa city, USA. 107 boys 12.2
(D > 90 mmHg)*

Gilliam etal, (1977) : 7-12 18.0 10.5 11.1
Michigan USA. (< 2.6 nunol/1)* (> 5.0 mmol/1)* (V0 2  max <31 

ml/kg/min)

* Cut off point 
S = Systolic 
D = Diastolic

77



2.4 PREVENTION:

Recently, there has been increasing awareness, attention and effort to 

primary prevention of CHD. This change in attitude has increased the demand for 

dealing with CHD determinants. This includes the early detection of population at 

risk and further development of intervention techniques to reduce the morbidity of 

CHD indicators. Epidemiological studies have resulted in the recognition of both 

inherent (genetic) and environmental (behaviour, lifestyle) parameters. These 

parameters are hypercholesterolemia, hypertension, percentage of body fat, 

inactivity and smoking (Kemper et al, 1990).

Tamir et al (1990) stated that the cardiovascular disease and cancer are the 

leading cause of death and disability in the industrialized nations today and are 

becoming an increasing problem in developing countries as well. Among very 

young children, as previously discussed, risk factors for coronary heart disease, 

such as hypertension, obesity, smoking, hyperlipidemia and lack of physical 

fitness can be identified and are causally related to cardiovascular disease. 

Reducing cardiovascular risk factors may decrease the morbidity and mortality 

rates of these serious diseases. Mostly, risk factors for cardiovascular disease are 

related to lifestyle behaviors such as a diet rich in cholesterol, saturated fats, sugar 

and salt, as welll as smoking and lack of physical activity. Therefore intervention 

program for prevention must be started in childhood.

Dietary guidelines issued by expert committees now advocate the adoption 

of health promoting dietary patterns during childhood. These dietary 

recommendations are intended for all healthy children over the age of 2 years and 

are generally addressed to moderating dietary intakes of fats and cholesterol. They 

also, emphasized the importance of overall nutritional adequacy.(Kimm etal, 

1990)

Alexandrove et al, (1992) stated that primary prevention of coronary heart 

disease and arterial hypertension, as opposed to secondary prevention, has 

advantages. It prevents the development of disease and limits the cost of 

treatment. The start of prevention early in childhood, rather than later, would seen
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to be more effective because lifestyle responsible for high risk later in life was 

actually present in their formative stage.

Beaglehole,et al (1993) enumerated four levels of protection that could be 

applied, corresponding to different phases in the development of disease :

Primordial

Primary

Secondary

Tertiary

All are important and complementary, although primordial prevention and 

primary prevention make the most contributions to the health and well- being of 

the whole population.

Primordial prevention : is the most recent level of prevention to have been 

recognized. It is known that CHD occurs on a large scale only if the basic 

underlying cause is present e.g. a diet high in saturated animal fat. So, it is 

concluded that the aim of primordial prevention is to avoid the emergence and 

establishment of social, economic and cultural patterns of living that are known to 

contribute to an elevated risk of disease. Consequently, non communicable 

conditions, especially CHD, take on greater relative importance on that level of 

prevention. Primordial prevention for coronary heart disease should include : 

national policies and programmes on nutrition, the food industry, the food 

import/export sector, comprehensive policies to discourage smoking, programmes 

for the prevention of hypertension and programmes to promote regular physical 

activity.

Intervention studies :

Several preventive trials among adults have been started to test the 

hypothesis that the risk factors reduction in the population will lead to reduction in 

morbidity and mortality form cardiovascular disease. Data from the North Karelia 

project in Finland illustrated that an innovative community based program can 

lead to a general reduction of risk factor levels in the community and this 

development consequently was associated with reduction in cardiovascular disease 

morbidity and mortality rates. Major emphasis should lie on promotion of physical

79



activity, reduction or prevention of overweight and introduction of dietary changes 

that favourably influence serum cholesterol and blood pressure. These dietary 

changes may be in the form of reduction in saturated fat, partial substitution of 

saturated fat by polyunsaturated fats, increase in vegetable consumption, and 

reduction in sodium intake (Puska, 1985).

An intervention study was carried out by Tamir et al, (1990) on 829 school 

children aged 7-9 years in Jerusalem. The intervention comprised, school health 

education and promotion program which was carried out on test and control 

groups. Educational curriculum consisted of 15-20 teaching hours per year, 

generally taught by the regular classroom teacher over a period 2-3 months. 

Curriculum materials included student workbooks, teacher materials, parent 

material and posters. Pre and post intervention assessment was carried out, by 

using health knowledge questionnaire including the student's dietary habits, 

anthropometric measurements, blood pressure and blood lipid profile. The results 

revealed that a significant increase in serum high density lipoprotein (HDL) 

among tested group than control group. The mean HDL in the tested group was 

higher by 3.42 mg/dl than the control group. Moreover, a decrease in serum total 

cholesterol and body mass index (BMI) among the tested group was observed. The 

mean total cholesterol in the tested group was lower by 11.96 mg/dl than that of 

control group. The mean of BMI among tested group was significantly lower than 

the control group (P<0.01). So, the investigators concluded that changes in 

cardiovascular disease risk factors such as total cholesterol, high density 

lipoprotein and body mass index were possible after introducing a health 

education program.

Alexandrove et al, (1992) in Moscow conducted an intervention study, 

which comprised two groups: the intervention group which comprised 477 

children whose mean age was 11.6+0.11 years, while the reference group 

comprised 528 children whose mean age was 11.9+0.12 years, aiming to declare 

the epidemiological background of risk factors associated with atherosclerosis and 

coronary heart disease among school children. All subjects were examined for 

blood pressure, serum levels of fasting total cholesterol and triglycerides.
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Moreover anthropometric measurements were done. Children with hyperlipidemia 

or elevated blood pressure levels or who were obese were invited with their 

parents for a single individual counseling session. The children were advised to 

maintain a regular dietary regimen and to consume a greater amount of vegetables 

and fruit. Also, the children were encouraged to use vegetable oil and to restrict 

their consumption of fatty meat and fish. Polyvitamins and fruit juices were 

recommended. The results revealed that after one year, the children of intervention 

group had attained a greater reduction in their levels of the total cholesterol, 

triglycerides, and systolic blood pressure than those of the reference group. High 

density lipoprotein cholesterol levels decreased equally in both groups. Post 

intervention assessment after three years showed that the effect was retained for 

cholesterol and systolic blood pressure. The level of high density lipoprotein 

cholesterol showed a greater reduction in the reference group. After one year the 

increase in the Quetelet index (weight kg./height^) among the intervention sample 

became less. After three years of intervention the smoking accretion rate had 

decreased in the intervention group than reference group. So, the investigators 

concluded that the marked prevalence of risk factors among children and teenagers 

indicated the need for carty corrective measures. So, a successful solution to the 

problem through early primary prevention, may be of great value in reduction of 

morbidity and mortality from cardiovascular disease among adult populations.
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3. Objectives
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Objectives

General objectives :

To collect baseline information on schoolchildren aged 8.5-9.5 and 11.5- 

12.5 years in Riyadh, Saudi Arabia which describes their nutritional status and 

assesses risk variables that may predispose them to coronary artery diseases in 

adult life. The study will assist health planners to design and implement suitable 

prophylactic program against the elicited risk factors.

Specific objectives :

i - To study the socio-demographic characteristics o f the studied pupils.

ii- To assess the nutritional status, dietary pattern and physical activities o f the

studied group.

iii- To describe the risk factors, that may prospectively predispose them to 

coronary heart disease.

iv- To compare the association between nutritional risk factors and the risk o f 

developing coronary heart diseases later in life.

V - To compare nutritional assessments and CHD risk factors observed in Saudi 

children with other national and international surveys.
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4. Subjects and Methods
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4.1 RESEARCH LOCATION : 

4.1.1- Saudi Arabia : 

Situation and area :

The Kingdom of Saudi Arabia lies in the heart of the Arabian Peninsula, 

bordering Kuwait, Iraq and Jordan to the north and Yemen to the south. To the 

east, it borders, the Arabian Gulf, Qatar, Oman and the United Arab Emirates, and 

to the west, the red sea. The Kingdom of Saudi Arabia sprawls over an area of

2,240,000 square kilometers. (Ministry of Finance and National Economy, 1987). 

Climate and meteorology :

The Kingdom is featured with a mild climate prevailing over its various 

regions. On the whole, rainfall over Saudi Arabia is scanty, since it falls under the 

influence of the subtropical high pressure system. Winter is moderately cold and 

dry. In summer, temperature becomes higher, accompanied with humidity in the 

coastal regions. There are no lakes or permanent streams, the annual rainfall 

ranges from non in a decade in some desert areas to less than 100 mm in most of 

the country. Summers are hot with the average maximum temperature 42 C in the 

interior.(Ministry of Finance and National Economy, 1980 & 1987)

Geography :

Saudi Arabia is a large country, the total land area is about 9 times the size 

of the United Kingdom, there are 3 geographical zones, the narrow plain along the 

Red Sea Coast, the mountain range parallel to this plain occupying most of the 

Arabian Peninsula, and the great sandy plateau, which gradually declines towards 

the Arabian Gulf (Nyrop, et al., 1977).

The vegetation is herb and scrub except for the South Western high land 

which is covered by grass and trees. o.25 % of the land area is cultivated, most 

important crops being wheat, dates, sorghum, also vegetables are grown in 

increasing amounts (Ministry of Planning, 1985)
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Population :

The population in Saudi Arabia, as estimated mid-1992 was 16.1 million. 

Children less than 5 years of age constituted 20 % and women of reproductive age 

were 19 % of the total population. According to Ministry of Health estimates, the 

crude birth rate was 43.3 per 1000 population in 1984. Birth rate was 42 per 1000 

population and death rate was 7 per 1000 population. Population doubling time is 

20 years and the rate of natural increase was 3.5%. The proportion of the 

expatriates was 17% of the total population as estimated by Ministry of Finance 

(Swilam, 1988, Haub and yanagishita, 1992).

Socioeconomic development :

During the last decade Saudi Arabia has experienced a rapid development. 

During short period of time the national income increased about 40 folds from 

1970-1980. This subsequently reflected on all aspects of life. The total number of 

schools increased from 3,100 in 1970 to more than 11,000 in 1985 to about 20.000 

in 1997. The number of hospital beds increased from 9,039 to 30,707 and the 

number of physicians increased from 1,172 to 14,335 (Ministry of Planning, 1986 

and unpublished reports). The Gross National Product per capita (GNP) was about

16,000 US Dollars in 1984.Education and health services are free of charge and 

the government subsidizes food, water, electricity and other items (Swilam, 1988) 

Health services:

In 1984, the Ministry of Health started implementing a Primary Health 

Care Program, with the aim at providing basic, preventive, curative and 

rehabilitative services to the population. According to Ministry of Health 

estimates,93% of the population was covered by health facilities in 1987. With 

regard to the availability of the manpower (human resources),the available 

indicators revealed that :
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-Number of physicians per 1000 population was 1,6 

-Number of nurse per 1000 population was 3.5 

-Number of bed per 1000 population was 3.2 

The public expenditure on health services was 4.4% of the government total 

budget in 1985/1986 (Semius and Hofvander,1988)

Political and social system :

Saudi Arabia is an Islamic monarchy with the Quran and Sharia law as its 

constitution. The king head the government and he is the focus of legislative, 

executive, judicial and religious power. Since the proclamation of the kingdom in 

1932,it has enjoyed internal stability.(Nyrop et al, 1977).

Social life and women status :

Social life is focused on the family, which constitutes an institution of 

extraordinary strength. Family loyalty pervades all aspect of life. An extended 

family with up to three generations living together is still common in rural areas. 

The status of women is determined by Islamic and traditional ideology, which 

through institutions such as veiling and segregation,relegates the woman to the 

private sphere of the household. Now, women participate in selected activities and 

derive great respect from their maternal related roles(Rassam, 1984)

4.1.2 - Research site and facilities :

The health affairs directorate of the Presidency of Girls Education, was 

established in 1965 (1386H). It comprises 68 School Health Units, catered in 

different regions of the Kingdom. These units provide school health services for 

1425225 girls attached to 8238 schools of different educational levels. Also, 

medical care extens to include 95357 persons working in the educational and 

administrative fields of the girls education facilities (Presidency of Girls 

Education, Annual Report 1994 and unpublished reports).
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The main aims of school health services delivered by our peripheral units are:

1 - Early detection of defects.

2 - Ensuring proper assessment and management of any defect or disorder.

3 - Ensuring that parents and teachers are aware of any such disorder.

4 - Giving advice and guidance to local educational authorities.

5 - Ensuring access for all children and mothers to counseling advice.

6 - To act as a resource of health and health promotion.

Indeed, the main elements of our school health program are :

Periodic medical examination.

Pre-admission medical examination.

Curative services.

Health education.

Care of handicapped students.

Immunization.

Communicable diseases control.

Nutrition programs.

Environmental health programs.

The school health program is supported through its multisectorial 

collaboration and coordination approach with the authorities in the Ministry of 

Health, the universities and other health related agencies. The school health 

services are being delivered by 211 female physicians of different specialties and 

577 paramedical personnel. It is noteworthy to mentioned that continuous 

preservice and inservice training for our staff were carried out periodically aiming 

to update and refresh their knowledge and skills.
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4.2 - STUDY DESIGN :

The cross-sectional epidemiological approach was chosen as it is suitable 

to investigate the research issues and achieve the study objectives.This could be 

attributed to its appropriateness to describe efficiently the multivariables of the 

health status and elicit the health determinants which may influence the health 

status of the study target population. Moreover, the present design allows 

comparison and analysis between the collected data on the one hand and data 

obtained from other international recent studies adopted similar methodological 

procedures on the other. The researcher had taken into consideration that 

comparison is a fundamental epidemiological research strategy.

4.3 - STUDY COMPONENTS :

The study comprised the following components :

I- Sociodemographic variables.

ii - Nutritional assessment : 

a - Dietary consumption:

- Dietary pattern study.

- 24 hours dietary recall.

b- Anthropometric measurements : 

c- Micronutrients and trace elements assessment, 

d- Blood count.

iii- Physical activity assessment : 

a- 7 days activity recall.

b- Heart rate monitoring

iv- Physical fitness assessment : 

a - Step Test.

b - 20 Metre Schuttle Run Test.

V -  Risk variables :
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a- Hypertension, 

b- Hyperlipidemia. 

c- Obesity.

d- Positive family history, 

e- Hypoactivity.

4.4 SAMPLE DESIGN :

4.4.1 - Target Population :

The target population of the present study were the children attending primary 

schools in Riyadh city during the academic year (1993 - 1994). The study 

comprised four groups :

Boys aged between 8.5 - 9.5 years.

Boys aged between 11.5 -12.5 years.

Girls aged between 8.5 - 9.5 years.

Girls aged between 11.5-12.5 years 

The data of our target population could be summarized as follow:

For Female Pupils :

ITEMS TOTAL SAMPLE
NO. OF SCHOOLS 325 15
NO. OF ELIGIBLE PUPILS 36587 751
8.5 - 9.5 YEARS 20192 415
11.5- 12.5 YEARS 16395 336

^upils :

ITEMS TOTAL SAMPLE
NO. OF SCHOOLS 334 15
NO. OF ELIGIBLE PUPILS 38146 834
8.5 - 9.5 YEARS 20899 495
11.5-12.5 YEARS 17247 339
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4.4.2. - Sampling frame and technique :

In order to get access to a representative sample design, the researcher 

developed a hierarchy for the sample frame which provided the mean access to 

sample selection. The present study was based on the multistage random sample 

technique as illustrated in the following flow chart (Figure. 1).

This method paid adequate attention to certain problems which may arise 

such as overcoverage and duplication.

4.4.3 - Sample size :

The determination of sample size in the present study was approximately 

equal to 2% of the total number of the studied population (1585 male and female 

students). This coincided with our statistical estimation for sample size determina

tion, which based on estimating a population proportion with specified absolute 

precision, as it is suitable for the proposed study and its objectives. The following

equation was used to determine the minimum sample size required :
2 2 

n = Z ,.cc/2P ( l - p ) / d

(n)Represents the minimum sample size required.

(Zi- oc)Represents the number of standard error from the mean.

(P)Represents the anticipated population proportion. If it is not possible to 

estimate p, a figure of 0.50 could be used.

(d)Represents the absolute precision required on either site of the proportion in 

percentage points (5 percentage points). (Iwanga and lemeshow, 1991)

The anticipated population proportion (p) that was used to calculate the 

study sample was the prevalence of anaemia among Saudi school girls aged 6-13 

years which was found by Rasheed et al, (1989) in the Al-Khobar region to be
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26.4% . I did not used the prevalence of anaemia among adolescent Saudi girls at 

Riyadh city which I found it to be 21.2% among those aged 10-11 years (Al- 

Shehri, 1990), for two reasons . Firstly the younger age group (8.5-9.5 years) were 

not included in that study . Secondly it is advisable too start the computation with 

the value closer to 50% (i.e. 26.4%) because, for a given precision the closer one 

gets to 50%, the larger the sample size that will be required (WHO, 1983).

The prevalence of anaemia was used because no reliable data was 

available about the prevalence of the other variables that included in this study 

(e.g cholesterol, blood pressure ...etc) for the age groups concerned.
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Fig(l) : SAMPLING PROCEDURE FLOW CHART

Target population 

4th & 6th grades of primary school pupils in Riyadh 

_________ No = (74733)_________

I
2% approximately random sample of The pupils (1585)

Taken from 5% random school sample (30)

Present in Different educational Authorities

I
Substratification by age and sex 

Proportional Allocation^o determine the strata

S.5-9.5 years boys (495) & girls (415)

11.5-12.5 years boys^339) & girls (336)

Systematic random sampling technique 

to reach to the final ̂ urvev unitsfpupils

• For all children interview, anthropometry, 7days activity recall, blood 
count &lipid profile.

• For every second Child dietary interview, micronutrients, trace elements 
and vitamins assessment.

• For every second boy aged 11.5-12.5 years 20-MST test.
• For every 4th child (boys & Girls) step test.
• For every 10th child (all ages) 24 hours dietary recall interview.
• For every 10th child aged 11.5-12.5 years heart rate monitoring.
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The sample size needed was calculated to be 380 pupils for each strata of age 

and sex according to the proportion of anaemia. The sample size was increased by 

approximately 20% to minimize the effect of non-participation or withdrawal of some 

students during implementation (total children invited to participate in the study was 

1966 and those participated was 1585).

Randomization process:

I have used the most feasible method for this project, the multistage random 

sampling procedure as follows;

Riyadh city was divided into five districts according to the five Local 

Education Authority Offices in the city as the first stage. Then the number of students 

in the sample was proportionally allocated to these five districts. The second stage was 

to chose 5% sample of the schools from each district using computer random numbers. 

Then the number of students to be selected from each school was proportionally 

allocated to the schools according to their total number of students in the chosen 

school. The third stage was to chose the individual students from the school lists 

according to their birth dates for the different age and sex group, starting with a 

random number.

4.5 - PROCEDURES OF VARIABLES ASSESSMENTS :

24 Hours Dietary Recall :

24 hours dietary recall method was adopted for every tenth child as a 

convenient subsample, aiming to ascertain the food intake by the pupils, during the 

immediately preceding 24 hours. Food intake was assessed by the mean of food 

models. The data were collected through interviewing of the studied pupils to obtain 

this retrospective dietary information as guided by(Den Hartog and Van Staveren, 

1979).
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Anthropometric measurements:

The researcher selected the following anthropometric measurements to deal 

with the nutritional and developmental anthropometric aspects of the studied target 

population, using the same technique of Jelliffe (1966).

Weight : Weight was measured using detecto physician's scale (a standard 

beam balance scale) with the subject standing on the centre, without touching anything 

else, shoes were removed and minimal clothing was worn. Weight was recorded to the 

nearest 0.1 kilogram.

Height'. Height was measured using a height measuring rod attached to the 

weight scale and the results recorded to the nearest 0.2 centimeter. Height was 

measured after removing the shoes. The subject stood erect, heels close together, arms 

hanging at the side, the external auditory meatus and the lower border of the orbit in a 

plan parallel to the floor. The scales used were adjusted before each measuring session.

Skinfold measurements :

The triceps and subscapular skinfolds : were measured for every child by a 

well trained investigator using the Harpenden skin fold caliper. The skin fold 

measurements were done in duplicate according to the landmarks described by 

Lohman et al (1988). The average of two measurements was recorded to the nearest 

0.5 mm.

Triceps skinfold : with the examinee's right arm flexed 90 ° at the elbow, the 

mid point between the acromion and olecranon was marked on the posterior aspect of 

the arm. Then with the examinee's arm hanging freely at his/her side, the examiner 

measured the thickness of a fold of the skin and the underlying subcutaneous tissue 

between his thumb and index finger with the skinfold caliper at the mid point of the 

upper arm. The caliper was applied to the skinfold about 1cm. distal to the examiner's 

thumb and forefinger.
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Subscapular skinfold : this measurement was taken just inferior to the inferior 

angle of the right scapula with shoulder and arm relaxed. The fold was parallel to 

natural cleavage lines of the skin, a line about 45^ from the horizontal, extending 

medially upwards. (Owen, 1982).

Anthropometric indicators;

Selective measurements were combined to form the following indicators of 

nutritional status :

Weight for age.

Height for age.

These indicators were compared with those obtained from the United States 

National Center for Health Statistics (NCHS). The study used in analysis of the 

collected data the S.D. score distribution around the median by the following formula: 

Individual’s value - median value of reference population
S.D. score =

S.D. value of reference population 

Body Mass Index (EMI) : which is weight in kg divided by the square of 

height in meters (weight/height^, kg/m^) (Sorensen and Sorensen, 1992).

Body Fat Percent : measured by using the following prediction equations 

stated by Slaughter et al, 1988:

% Fat = 0.735 SF ± I Males

% Fat = 0.546 SF + 9.7 Females

The above equation used when the summation of triceps and subscapular skinfolds 

more than 35 mm.

% Fat =1.21 (SF) - 0.008 (SFf ± I Males

% Fat = 1.33 (SF) -0.013(SF)^± 2.5 Females
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The above equation used when the summation of triceps and subscapular skinfolds less 

than 35 mm.

I = Intercept equal to (-1.7)

SF = Summation of triceps and subscapular skinfolds.

Blood Pressure Estimation:

For every child blood pressure was measured after the pupil had been sitting 

quietly for at least five minutes, by well trained male and female physicians, using 

accurately adjusted, previously tested ALPK2 mercuric sphygmomanometer (Japan). 

Two blood pressure readings were done on the right arm, two minutes apart. The 

results recorded to the nearest 2mm Hg. The mean of the two readings for systolic and 

diastolic blood pressure was recorded consequently.

Physical Activity Assessment:

The physical activity of all children was assessed through the following methods:

1) 7 days activity recall :

Every child was asked to recall activities performed during the previous week. 

The data was collected through a recall questionnaire. However, the assessment of 

children's physical activity is a difficult scientific problem, because the information 

obtained by recall method is subjected to two sources of error: Firstly, children tend to 

overestimate the duration and intensity of performed exercise. Secondly: there can be 

incomplete recall of activity over a longer period of time. Therefore, the recall 

questionnaire was designed to minimize or abolish these difficulties which threaten the 

accuracy of the obtained results. This was done by providing a list of activities that 

may have been performed during the period in question. Also, cues were given in 

terms of the opportunities for exercise that are available to them during normal school 

days. Consideration was also given to the amount and intensity of vigorous exercise 

performed by children that causes considerable breathlessness. Finally, the method
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cannot quantify the amount of exercise performed but it is a useful tool for identifying 

a subgroup of children with low physical activities which may predispose them later 

on, to risk of CHD. Calculation and scoring of the activities was guided by the method 

adopted in the Northern Ireland Health and Fitness Survey (Riddoch, 1990). (Annex-1)

ii) Heart rate monitoring :

Heart rate monitoring is one of the most commonly employed methods to 

assess the amount of time during which the heart rate raises above a predetermined 

threshold. It is used as an indicator of physical activity. In the present study, the heart 

rate was assessed by using micro-electronic apparatus. Polar Vintage XL HRM + 

interface software, which provides a computer analysis of heart rate information versus 

time. The heart rate was recorded during the predetermined period (12 hours) every 

one minute corresponding to 60 readings per hour. The heart rate of every tenth child 

was monitored as a convenient subsample. The registration period was 12 hours daily 

for 2 school days, starting from 9 a.m. till 9 p.m.

Physical Fitness Assessment:

Physical fitness was assessed, using the following methods : 

i - Step test :

Step test was used according to the guidelines of Francis and Feinstein (1991). 

Children were asked to step up and down, on a portable height-adjusted platform for 3 

minutes to a cadence established by a metronome set at 88 clicks per minute (22 

ascents). After a demonstration the subjects were given 15 seconds to practice stepping 

to the cadence of the metronome. Immediately after 3 minutes of stepping, the subjects 

remained standing while the recovery pulse rate was electronically determined for 

exactly 15 seconds. This 15 seconds recovery pulse rate was converted into Voimax 

(ml/kg/min) using the standardized chart of Francis and Feinstein. The height of the 

step was calculated according to an equation developed by (Culpepper and
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Francis, 1987). The height of steps used for different categories were determined 

according to the following equations:

For 9 years old = Height of child (cms.) x 0.187

For 12 years old = Height of child (cms.) x 0.194

The height of the step was adjusted to the nearest 2 cm.

I f  -  Shuttle Run Test :

Endurance running ability was measured using a progressive 20 meter shuttle 

run test (20 - MST), adapted specifically for use with children by the physical 

education department at The Queen's University of Belfast (Riddoch, 1990). The test 

requires children to run 20 meters lap in time, with a pre-recorded audio signal. 

Running speeds increase as the test progresses and the child drops out, or is 

withdrawn, when he can no longer maintain the required pace. This test allows 

approximately 12 children to be tested at the same time. The number of completed laps 

was recorded as the child score, which converted to a predicted maximal oxygen 

uptake (V02 max) score using a linear regression equation used in the Northern Ireland 

Health and Fitness Survey (Riddoch, 1990, Annex 2). The test was done for every 

tenth male child aged 11.5-12.5 years as a convenient subsample. For cultural reasons, 

girls were excluded from this test. Tests were carried out in air conditioned places in 

the same order and by the same investigators throughout the study. They were 

conducted in the first academic semester from September to end of November 1993 

avoiding summer season and prior to Ramadan time which they could have affected 

the student exercise performance. The 20-MST was carried out, as a group after the 

physical examination and blood tests, to minimize cross testing effects (Riddoch, 1990 

and Boreham. 1991).
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Micronutrients,Trace Elements and lipids Assessments:

Blood sampling procedures :

An early morning (7-8 a.m.), twelve hours fasting blood sample was withdrawn 

from the antecubital vein, 15 ml of blood were collected into a plain vacutainer dark 

blue topped (trace element free) tube, 1 ml was transfered into EDTA vaccutainer tube 

and 3ml were added into a heparinized vacutainer tube. The rest of blood was allowed 

to clot.

The EDTA blood samples were utilized daily for blood count which were done 

on fully automated Coulter JT blood cell counter with reference controls No. 064500, 

079400, 084500. Heparinized plasma was stored at -20C and used within 2 weeks for 

estimation of vitamin C. Sera were separated from clotted blood within one hour, 

protected from light and stored at - 20° and measures were taken to estimate vitamin A 

and Beta-caroten within 2 weeks after collection and suitable storage of samples. The 

collected sera were used for the following estimations:

I - Total iron and iron binding capacity :

Total iron was measured colorimetrically according to the technique of Atriss 

et al,(1981). Total iron binding capacity (TIBC) was measured after addition of excess 

iron to the serum to saturate the transferring. The unbound iron was precipitated by the 

addition of Magnesium carbonate 3 powder which adsorbs excess iron. After 

centriftigation, the iron in the supernatant was determined as for total iron 

(International Committee For Standardization in Haematology, 1978).

Assays of total cholesterol, high density lipoprotein cholesterol, triglycerides, 

iron and total iron binding capacity were done on a Technicon RA 1000 fully 

automated blood chemistry analyzer.

Quality control was done using Technicon test point assayed control 1 and 2 

(T03-1220-62 and To30-1221 -62,respectively). These controls were assayed in
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replicates and were arranged within a run in a randomized manner to subject the 

control specimens to patient samples. The controls were assayed: I) at the beginning of 

each day's run, ii) whenever a new reagent (same or different lot) was used, iii) 

following the performance of any detection system or cleaning.

A satisfactory level of performance was achieved when the analyzed values 

obtained for each control were within the acceptable control range published in the 

package insert provided with control sera.

Calibration of the methods was done using a "Technicon RA test point" 

calibrator (T03-1291-Do) after a change in reagent lot number, or whenever indicated 

by quality control data.

ii - Ferritin :

Serum ferritin was determined using the enzyme linked immunosorbent assay 

(ELISA) 2-step sandwich technique (Cook, 1980) The procedure was done on a fully 

automated ES-700 Boehringer Mannhein instrument. Quality control was done using 

precinorm IM and precipath IM. The standards have been calibrated against NIB SC 

reagent for ferritin (human livers) 80/602.

iii - Vit A and beta carotene :

Serum vit. A and beta-carotene were measured colorimetrically using a 

spectrophotometer according to the technique of Nino and Show (1986). Standard 

curves were drawn using different standard work solutions prepared from vitamin A 

stock standard 160ugm/dl (Eastman Organic Chemicals Rochester, N.Y.) and beta 

caroten stock standard 200 ugm/dl (Sigma Chemical Company)

IV - Zinc :

Serum zinc was determined using Perkin Elmer 51OOPC atomic absorption 

spectrophotometer according to the technique of Smith et al,( 1986). Quality control 

was done using Contox Trace Metal Serum Control A, Catalogue No. 0146, levels I
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and II. These controls were assayed once each time zinc determination was performed. 

Acceptable ranges appear on the quality control chart. Calibration of the method was 

done using zinc reference stock solution 15300 umol/1. Fisher No. SZ13-500 different 

working standard solutions were prepared to obtain a linear standard curve from which 

the instrument reads results from the standard curve and display the results of control 

and samples.

V - Selenium :

The total selenium in serum was estimated using the single tube fluorometric 

assay according to the technique of Sheehan & Gao (1990). Fluorescence was 

measured with a filter fiuorometer (Model LS-20; Perkin Elmer Beacons field, U.K.).

Calibration and quality control: were done using aqueous standard solutions of 

different concentrations prepared from spectrosol-grade selenous acid (BDH Ltd) and 

quality control pooled human serum (Seronorm 103, Nycomed Uk Ltd,. Birmingham 

U.K.).

vf - Vitamin C :

Vitamin C in plasma was measured colorimetrically according to the technique 

of Sauberlich et al., (1986). Different standard working solutions were prepared with 

concentrations of 0.10, 0.40, 0.80, 1.20, 2.00 mg/dl ascorbic acid used for calibration.

Quality control : Normal assay serum (NOR AS Y Ciba Coming catalogue No. 

9702) was used to control accuracy and precision.

vw- Total cholesterol, high density lipoprotein cholesterol & triglycerides :

Fully enzymatic calorimetric methods were used for estimation of total 

cholesterol (Allan et al, 1974), triglycerides (Fossati and Prencipe,1982) and high 

density lipoprotein cholesterol (Lopez-Virella et al, 1977). Low density lipoprotein 

cholesterol (LDL) was extrapolated according to Friedwald equation (1972) and its 

modification (Delong et al, 1986).
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LDL (mmol/1) = Total cholesterol - (HDL cholesterol + triglycerides x 0.37)

4.6 - EXPLORATORY STUDY :

An exploratory study was carried out aiming to :

- Formulate the problem of the study for more precise investigation.

- Modify questions.

- Refine the study variables.

- Make the investigator more familiar with the research setting.

- Determining the exact location of each sampling site.

- Formulating a computer program to monitor the research progress 

and achievements.

4.7 - STUDY VARIABLES :

First, an operational definition was formulated to clearly define the variables in 

measurable terms and to ensure that everyone, the researcher, the data collector and 

eventually the reader of the research report, understands exactly what has been 

measured and to ensure that there will be consistency in the measurement.

Second, the scales of measurement to be used in data collection were specified. 

Moreover, composite scales which comprised two or more variables were included in 

the present study, particularly to assess and categorize the composite variables such as, 

nutritional status, socioeconomic level and physical activities performed.

Finally, skeleton or dummy tables were constructed in which the variables 

under consideration were incorporated. The study variables could be summarized 

according to their main aspects into the following;

- Sociodemographic variables, which include the following: General characteristics of 

the student parents such as age, marital status, education level, employment status, 

smoking habits and Previous history of parent illness.
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- Dietary pattern of the studied pupils which included their main meals, missing meals,

type of consumed food and their dietary habits.

- Anthropometric variables as, weight, height, triceps and subscapular skinfolds. 

Physical activity and fitness of the studied pupils were assessed through the 7 days 

activity recall and V02  max which was determined from step test and shuttle run 

test.

- Haematological and biochemical variables as Hb, iron, cholesterol, HDL, LDL, zinc, 

selenium, vit. A, beta caroten and vit. C.

- Coronary heart disease risk variables such as: obesity, hypoactivity, hypertension, 

presence of positive family history and hyperlipidemia.

4.8 CRITERIA FOR ASSESSMENT:

4.8.1 : Socioeconomic stratification:

Socioeconomic stratification was scored into three strata lupper, middle and lower 

classes, according to the following designed plan.

Father’s education :

The following score was given for the predetermined levels: 

a-University and secondary (7)

b-Intermediate and primary (3)

c-Illiterate (1)

Father’s occupation :

The following score was given for the following levels :

a-Professional or commercial (7)

b-Semi-professional (3)

c-Manual non-skilled type of work and idles ( 1 )
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Family income per month:

Classified according to the following score:

a-Those earning 10,000 SR or more (7)

b-Those earning 5,000 SR to less than 10,000 SR (3)

c. Those earning less than 5,000 SR (1)

A composite score was calculated from the summation of the values of the 

included variables and the following 3 socioeconomic strata were designed according 

to the following score :

(Upper) 21 

(Middle) 9 - 2 0  

(Lower) 3 -8

The information concerning the mothers occupation and education were used 

when there were no father in the family. The previous scale is often used in Saudi 

Arabia socioepidemiological studies.(Al-Dawood and Albar, 1993).

4.8.2 A positive family history :

A positive family history of cardiovascular disease was accepted as a risk 

factor when angina, coronary thrombosis or stroke was occured in either parent at any 

age as reported by the parent.

4.8.3 Anthropometric measurements :

The study used the United States, National Center for Health Statistics (NCHS) 

data as a standard, because local standards are not available. Anthropometric 

measurements for the studied pupils were quoted in terms of S.D. score based on 

standard deviations (SDs) above or below the median reference value for a person of a 

given age. The following criteria were used to interpretate the results :
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Height for age :

Short: considered when S.D. score was below - 2 S.D.

Normal: Considered when S.D. score was between - 2 S.D. and +2S.D.

Tall: considered when S.D. score was more than +2 S.D.

Weight for age :

Underweight (thin): considered when S.D. score was below -2 S.D.

Normal: Considered when S.D. score was between - 2 S.D. and +2S.D.

Obesity: considered when S.D. score was more than +2 S.D. (WHO, 1983).

BMI:

The studied pupils were grouped into categories underweight, normal, obese 

and superobese with the following cut off points of <15^\ 15**̂ -85% >85^^-95* , >95̂ *̂  

percentiles of the NHANESI standard respectively. (Must et al, 1991)

Body Fat Percentage :

was calculated from the summation of triceps and subscapular skin folds 

measurements, utilizing the prediction equations of fat percent derived from triceps 

and subscapular skinfolds according to Slaughter et al, (1988) and Boileau,et al 

(1985).The cut off points used for identification of obesity were: more than 20% for 

boys and 30% for girls (Bell et al,1986).

4.8.4 Blood Pressure :

One or both of the following accepted levels were taken as a thresholds of 

coronary risk. The value of these thresholds were assigned as following :

For chilren aged 11.5-12.5 years:-

Systolic blood pressure >126 mm Hg.

Diastolic blood pressure >82 mm Hg.(National Heart, Lung and Blood Institute, 1987).
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For those aged S.5-9.5 years :

Systolic blood pressure >122mmHg.

Diastolic blood pressure >78mmHg. (National Heart, Lung and Blood Institute, 1987).

4.8.5 Physical activity :

i- 7 Days activity recall :

The studied pupils were classified into four strata according to their physical 

activity score which was calculated through a recall questionnaire (modified from 

Riddoch 1990, see Annexl).

Low activity level (risky level); < 25, which may 

predispose them later on to CHD.

Mild activity level : 25 - 50.

Moderate activity level : 51 - 75.

High activity level : 76 - 100.

ii- Heart rate monitoring :

Heart rate monitoring was used as an indicator of physical activities performed 

by studied pupils during the predetermined period. For epidemiological consideration, 

it was considered appropriate to categorize and to analyze the collected data in terms 

of the time spent above the selected threshold which was 160 bpm (Riddoch et al, 

1991).

4.8.6 Physical fitness: 

i - Shuttle run test :

Cardio-respiratory fitness thresholds were expressed as maximal oxygen uptake 

(VO2 Max) and were set at 41 and 36 ml/kg/min. for boys and girls respectively. These 

thresholds correspond to the 25 centile of the scores recorded for the lowest 20-MST
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figures in the relevant age group (Boreham et ai, 1993). 

ii- Step test :

Children were asked to step up and down, on a portable height- adjusted 

platform for 3 minutes to a cadence established by a metronome set at 88 clicks per 

minute (22 ascents). Immediately after 3 minutes of stepping, the subjects remained 

standing while the recovery pulse rate was electronically determined for exactly 15 

seconds. This 15 seconds recovery pulse rate was converted into Vo2max (ml/kg/min) 

using the standardized chart of Francis and Feistein (1991). Low level of V02 max was 

considered to exist among boys and girls when it was <41 and 36 ml/kg/min 

consequently

Haematological indices:

Serum iron; was considered to be low if it was <12 umol/1.

Serum ferritin: was considered to be low if it was < lOugm/1.

Anemia: was considered to exist among students if their 

haemoglobin is<12 gm/dl. ( DeMaeyer et al,1989).

Trace elements and vitamins:

Zinc : The selected cut off points represent the minimum accepted levels were : 9.4 

umol/1 for all boys, 9.1 umol/1 for girls aged 8.5-9.5 years and 10.6 umol/1 

for girls 11.5-12.5 years respectively (Vuori et al, 1985).

Selenium : The mean value of serum selenium concentration of our pupils was 

compared with a reference range of 81 ± 14 ug/1 which was established by 

Oster and Prell-witz (1982).

Vitamins :

Vitamin C: The following plasma levels of vitamin C were considered:

Acceptable level : 0.30 mg/dL.
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Low level : 0.20 - 0.29 mg/dL.

Deficiency level : < 0.20 mg/dL. (Weast, 1988)

Vitamin A : The following levels of vitamin A in sera of studied pupils were 

considered :

Normal or adequate level : 20 - 50 ugm/dl

Low level : 10-20 meg/ lOOmL

Deficient level : <10 meg/ lOOmL (Eastman, 1987)

Beta carotene :

Low level of beta carotene was considered if its level in blood was <40 ugm/dl 

(Eastman, 1987).

Lipid profile :

According to the European Atherosclerosis Society (1987) and the National 

Cholesterol Education Program Expert Panel (1988), the following threshold values 

were taken as an arbitrary level to reflect the risk factor situation :

Ratio of High density lipoprotein cholesterol / Total cholesterol <0.18.

Triglycerides >1.13 mmol/1 (Wilmore and Mcnamara, 1974).

The National Cholesterol Education Program Report of the Expert Panel on 

blood cholesterol levels in children and Adolescents which held in Bethesda, USA, 

1991, recommend the following arbitrary figures for cholesterol and LDL levels :

Total cholesterol:

Acceptable < 4.4 mmol/1 

Borderline 4.4 - 5.1 mmol/1 

High> 5.2 mmol/1
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Low density lipoprotein cholesterol :

Acceptable <2.8 mmol/1

Borderline 2.8 - 3.3 mmol/1

High >3.4 mmol/1

4.9 INSTRUMENTS OF DATA COLLECTION :

Pretesting of the data collection tools took place. During this process certain 

precautions were taken, such as avoidance of leading questions and words with double 

or vaguely defined meaning and emotionally laden words. Crosscheck responses on 

difficult questions were formulated in order to pay attention to the logical sequence of 

questions. Simple, everyday, native Arabic language was used in formulating the 

questionnaires. During the final phase, questionnaire formatting was done, during 

which each questionnaire had a heading and space to insert the number, date, location 

of the interview and the name of interviewer to facilitate quality control. Sufficient 

spaces were provided for answers to open ended questions. Boxes for pre-categorized 

answers were placed in a consistent manner. The left margin (Arabic) of the page was 

reserved for boxes intended for computer codes. According to the previous steps and 

qualification, four precoded, pre-tested, semi-structured, administered and self

administered questionnaires were designed (Annex 3):

Form (1): Deals with socio-demographic items of the studied girls

and their parents.

Form (2) : Deals with physical activities and fitness.

Form (3) : Deals with the dietary pattern.

Form (4) : 24 hours dietary recall.

In addition another form used to collect data about anthropometric, physical and 

hematological laboratory measurements..
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4.10 - ELIGIBILITY CRITERIA ;

The main criteria for inclusion or exclusion of the studied pupils in the present project 

were:

• Age: Two age strata for both sexes were selected, the first ranged between S.5-9.5 

years while the second ranged between 11.5 - 12.5 years.

• Saudi school pupils : living in Riyadh city were only included.

• Absence of systemic or chronic diseases (including bronchia bronchial asthma and 

any infection) which may influence their health status.

• Absence of impairments, disabilities or skeletal deformities (see Table 1 page 110).

• Informed written consent from the parents: which expressed their agreement to 

include their sons and/or daughters in the study. Also the pupil's wish and their 

agreements to participate in the project were taken in consideration.

4.11 - ETHICAL ISSUES :

During all project phases, respect was given to islamic ethics, local customs 

and individual wishes. The study took into consideration the basic principles of 

biomedical ethics for the participant individuals and the community. Free and 

voluntary written informed consents were obtained from the studied pupils and their 

parents. Also, they were informed about their right to withdraw at any time during the 

study. Also, personal privacy and confidentiality of the collected data were respected at 

all times. Ethical permission for the study was obtained from the Institute of Child 

Health, London.

4.12 - PRE-TEST STUDY:

A pre-test study was carried out on 50 boys and girls aiming at:

- Testing the forms design, content and language at the study sites.

- Measuring the time and resources necessary for the implementation of the field work.

- Determining the time required to fill the study forms.
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- Declare any obstacles or difficulties in execution of the study.

- Training of the data collectors.

4.13 - QUALITY CONTROL :

The accuracy of the collected data were ensured through the following measures : 

i - Suitable span of supervision.

ii- Daily checking of all filled forms was made by field supervisors and rechecked at 

the research office to ensure good quality for the collected data.

iii - Regular meetings were held with the research team (including the data collectors)

to identify any constraints that may affect the quality of the collected data and 

any appropriate action was taken

iv - The work of data collectors was subjected to repeated checking to assure its

reliability.

4.14 DATA COLLECTION ;

Prior to implementation of the data collection phase of the study, the researcher 

met the school authorities, explained to them, the aim of the study and obtain their 

kind permissions. Official approval for implementation of the study from the Ministry 

of Education was obtained. Agreement was reached on conducting the study within 

Islamic ethics and after obtaining parents written consent.

The data were collected by trained male and female mobile teams, each 

consists of 2 primary health care physicians, 2 social workers, one technician, 2 nurses 

and one driver. The data collector teams were sent to the selected schools according to 

the pre-planned schedule of visits, which was arranged with the cooperation of the 

school authorized personnel, to avoid disturbance of the pupils.Pupils items present in 

form (1) was filled in the school through interviewing of the pupils, then the form sent 

with the students to their parents to be filled by them. Task based, goal directed, 

training condensed course was adopted for the data collector personnel according to
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their tasks. The course comprised the following items :

Purpose of the study.

Interviewing and communication skills.

Dietary assessment.

Anthropometric measurements.

Heart rate monitor.

Physical fitness assessment.

The data was collected by the trained team personnel under the direct 

supervision of the principal investigator. The haematological laboratory survey of the 

present study was done at the following sites:

• Haemogram, serum iron and lipid profile were done at the at the health directorate 

central lab of the General Presidency of Girls Education.

• Serum ferritin,vitamin A, Beta caroten, vitamin C and zinc were performed at King 

Fahd National Guard Hospital.

• Selenium determination was done at the King Faisal Specialist Hospital and 

Research center.

4.15 - COMPILATION OF THE DATA :

Computer compilation of the collected data comprised the following steps:

Choosing an appropriate computer program :

The investigator choose an appropriate computer program, (EPI info, version 

5), suitable for data entry and analysis and able to export data to other computer 

programs such as SAS or SPSS (Statistical Package for Social Sciences). The EPI info 

program was developed by the Centers for Disease Control, Atlanta and the World 

Health Organization.
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Data entry :

The data were entered into the computer through a suitable data entry format. 

The information present in the data collection instrument was previously pre-coded. 

The data entry process was done by expert personnel with previous experiences on that 

issue.

Data verification :

The entered data were verified to detect any mistakes, by checking the 

computer print-out data and by range checks. Also, computer verification was built in 

through appropriate command to identify errors.

4.16 - DATA ANALYSIS ;

Frequency counts and tables for the studied variables were done. Also, the 

researcher constructed dummy cross-tabulations to visualize how the data could be 

organized and summarized in a pattern which allowed proper description of the 

collected data, or comparison and establishment of the relationships between the 

variables as guided by the objectives of the study. Before we proceeded to the analysis 

the data was classified into quantitative and qualitative ones.

Analysis of variances (Student t-test), correlation, Z proportion and chi-square 

tests were used to determine the statistical differences between variables. P<0.05 was 

taken as a minimum accepted level for statistical significance in the whole study 

phases.
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5. Results

115



Tab. (1) : Participation inquiries among studied pupils

Item

Participation :
Participated 

______ Not participated
Causes of non-participation: 
Parent unwillingness 
Fear of blood withdrawal 
Child unwillingness 
Child ill at examination time 
Absence from school 
Shift from school to another 
Various other reasons*
No reason given__________

Total
No(1966) %

1585
381

80.6
19.4

(No = 381) %
135 35.5
71 18.6
43 11.3
28 7.3
27 7.1
16 4.2
30 7.9
31 8.1

* Such as: Withdrawal from study, lysis or insufficient blood sample.

The table declared that among 1966 invited pupils, 1585 pupils were 

participated in the study. The overall participation rate was 80.6%. The main reasons 

for the non participation of the invited pupils in the study were as follow: Parent 

unwillingness (35.5%), fear of blood withdrawal (18.6%), child unwillingness 

(11.3%), illness of the pupils at examination time (7.3%), absence from school (7.1%), 

shift from one school to another (4.2%), no reason given (8.1%), while various other 

reasons constituted only (7.9%).

Tab. (2) : Age parameters of the parents

Age parameters 
(years)

Range 
Mean 
+ SD

Fathers age 
(No.= 1506)

26-90
45.5
10.7

Mothers age 
(No. =1562)

23-59
35.4
6.7

The table showed that the mean ages of fathers and mothers of the studied 

pupils were 45.5+10.7 years and 35.4+6.7 years respectively.
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Tab. (3) : Studied pupils by general characteristics

Item Fathers Mothers P
No. % No. % value

Marital status :
Married 1468 97.5 1469 94.0
Widow 10 0.7 65 4.2 <0.01
Divorced 28 1.8 28 1.8

Educational level :
Illiterate 235 15.6 572 36.6
Read and write 496 32.9 615 39.4
Basic 294 19.6 214 13.7 <0.01
Secondary 268 17.8 120 7.7
University 213 14.1 40 2.6

Emplovment status : 
Unemployed 31 2.1 1447 92.6 <0.01
Employed 1475 97.9 115 7.4

Total 1506 100.0 1562 100.0

The table showed that 97.5% of the fathers were married, while 0.7% and 1.8% 

were widow and divorced respectively, the analogous figures for mothers were 94.0%, 

4.2% and 1.8% respectively. The difference was statistically significant (P< 0.01). 

Illiteracy was elicited among 15.6% and 36.6% of the studied fathers and mothers 

consequently. Also, the same table showed that the percentages of the employed 

fathers and mothers were 97.9% and 7.4% respectively. The difference was statistically 

significant (P<0.01).
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Tab. (4) : Selected sociodemographic characteristics 
of the pupils families

Item No. %
Tvpe of houses :

Traditional 232 14.6
Flat 251 15.8
Villa 1102 69.6

Monthlv income fSRl*:
<5000 592 39.3
5000- 611 40.6
10.000 + 303 20.1
Mean 6544.9
±SD 3730.8

Socioeconomic level :
Low 741 49.2
Middle 676 44.9
High 89 5.9

* SR = Saudi Riyal
The table exhibited that 69.6%, 15.8% and 14.6% of the pupils families reside 

in villa, flat and traditional houses consequently. Moreover, low socio-economic level 

was elicited among 49.2% of the pupils families.

Tab. (5) : Meal patterns of the children

Item Boys (n=420) 
No. %

Girls (n=376) 
No. %

P
value

Main meal :
Breakfast 5 1.2 74 19.7
Lunch 389 92.6 217 57.7 <0.01
Dinner 26 6.2 85 22.6

Main missing meal:
Breakfast 33 7.9 42 11.2
Lunch 5 1.2 38 10.1 <0.01
Dinner 16 3.8 82 21.8

No meal missed 366 87.1 214 56.9

The table showed that lunch constitutes the main meal among 92.6% and 

57.7% of studied boys and girls respectively. Also, it is obvious from the same table 

that 7.9% and 11.2% of the studied boys and girls missed breakfast.
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Tab. (6) Frequency of vegetables and fruits consumption 
per week by pupils

Item Boys Girls P value
Taken vegetables : 

No.(%) 
Mean+SD

379 (90.2) 349 (92.8) 
3.5±2.2 3.9±2.6 <0.05

Taken fruits : 
No.(%) 
Mean+SD

412(98.1) 367(97.6) 
4.1±2.3 4.4±2.7 >0.05

The table declared that the mean frequency of weekly vegetable intake for 

studied boys was 3.5±2.2 compared to 3.9±2.6 for studied girls. The difference was 

statistically significant (P<0.05). Moreover, it showed that the mean of fruit intake per 

week for boys was 4.Ü2.3 and the corresponding figure for girls was 4.4±2.7. The 

difference was statistically insignificant.

Tab. (7) : Type of bread, meat and milk consumed regularly

Item Boys (n=420) 
No. %

Girls (n=376) 
No. %

P value

Kind of bread :
White 370 88.1 322 85.6 >0.05
Whole wheat 50 11.9 54 14.4

Kind of meat:
Poultry 245 58.4 239 63.6
Animal 156 37.1 97 25.8 <0.01
Fish 19 4.5 40 10.6
Kind of milk:
Powdered 223 53.0 186 49.6
Pasteurized 157 37.4 164 43.6 >0.05
Fresh 7 1.7 7 1.8
Not taken 33 7.9 19 5.0

The Table revealed that 88.1% and 11.9% of studied boys consumed white 

bread and whole wheat bread respectively. The corresponding figures for girls were 

85.6% and 14.4% respectively. The difference was statistically insignificant. It is 

evident from the same table that 58.4%, 37.1% and 4.5% of studied boys consumed 

poultry, animal and fish meat respectively. The correspondent percents among girls
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were 63.6%, 25.8% and 10.6% respectively. The difference was statistically significant 

(P<0.01). Moreover it revealed that 53.0%, 37.4% and 1.7% of boys consumed 

powdered, pasteurized and fresh milk respectively compared to 49.6%, 43.6% and

1.8% respectively among girls. Meanwhile 7.9% of boys did not consume milk 

compared to 5.0% among girls. The difference was statistically insignificant.

Tab. (8) : Timing of major inter-meal snack

Inter-meal snack Boys (n=420) 
No. %

Girls (n=376) 
No. %

P
value

Intake:
Yes 371 88.3 374 99.5 <0.01
No 49 11.7 2 0.5

Source:
School canteen 346 93.3 372 99.5 >0.05
Other 25 6.7 2 0.5

Snack time :
On going school 9 2.4 27 7.2
School break 247 66.6 309 82.7
Home return 17 4.6 9 2.4 <0.01
Between lunch & dinner 95 25.6 27 7.2
After dinner 3 0.8 2 0.5

Concerning inter-meal snacks, the table declared that almost all girls 99.5% ate 

inter-meal snacks compared to 88.3% among boys. The difference was statistically 

significant (P<0.01). Regarding time of eating inter-meal snacks, school break and the 

time between lunch and dinner were the most frequent periods and represented 66.6% 

and 25.6% respectively among boys, compared to 82.7% and 7.2% respectively among 

girls. The difference was statistically significant (P<0.01). As regard to source of inter

meal snacks it was found that 93.3% of boys bought food from school canteen 

compared to 99.5% of girls . The difference was statistically insignificant (P>0.05).
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Tab. (9) : The proportion of children eating snacks of different 
type from the canteen

Food types
Boys (n = 420) 

F requency/week 
% mean ± SD

Girls (n=376) 
frequency/week 
% mean + SD

z
value P

value
- Carbonated beverage 83.3 4.2+1.0 61.4 3.6+1.3 6.9 <0.01
- Egg Sandwich 59.0 3.6+1.3 4.5 3.1+1.8 16.5 <0.01
- Cheese sandwich 31.2 3.2+1.2 4.8 3.1+1.5 9.4 <0.01
- Potato crisps 29.3 3.3+1.0 65.2 3.5+1.4 16.1 <0.01
- Cracker 26.2 3.0+1.0 87.8 2.7+1.2 17.5 <0.01
- Fresh juice 7.4 2.9+0.8 37.8 2.7+1.3 10.6 <0.01
-Milk 5.2 2.3+0.2 5.9 2.8+0.6 0.6 >0.05
- Other* 3.6 4.5+0.4 3.7 2.3+0.7 0.07 >0.05

* Other as Pizza, Hamburger and Jam Sandwich

The table showed types and frequency of food items purchased from 

school canteen. It is obvious that carbonated beverage, egg sandwich and cheese 

sandwich were more frequently purchased by boys than girls and the means were 

4.2+1.0, 3.6+1.3 and 3.2+1.2 per week compared to 3.6+1.3, 3.1+1.8 and 3.1+1.5 

respectively. The differences were statistically significant. Otherwise, potato crisps 

were more frequently purchased by girls than boys and the mean per week was 3.5+1.4 

compared to 3.3+1.0 among boys. The difference was statistically significant. The 

table also showed that cracker and fresh juice were more frequently purchased by boys 

than girls and the means were 3.0+1.0 and 2.9+0.8 compared to 2.7+1.2 and 2.7+1.3 

respectively. But much more proportion of girls purchased cracker and fresh juice than 

boys (87.8% & 37.8% compared to 26.2% & 7.4%). The differences were statistically 

significant.
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Tab. (10) : Mean energy and nutrients intake according to 24 hours dietary 
recall among studied pupils by age and sex

Nutrients Boys 
mean + SD

% of
calor.

Girls 
mean + SD

% of
calor.

P
value

8.5-9 5 Ys. :
Energy(Kcal) 2436.7± 624.7 2810.3 ±854.7 <0.05

Fats (gm) 106.2 ±64 39 107.6 ±39.6 34 >0.05
Proteins (gm) 82.2 ±21.3 13 86.6 ± 40.3 12 >0.05
CHO* (gm) 287.9 ± 49 47 373.8 ± 130.5 53 <0.001
Iron (mg) 18.5 ± 10.5 — 16.5 ± 13.02

—
>0.05

11.5-12.5 Ys.:
Energy(Kcal) 2544 ± 360.9 2271.1 ±652.7 <0.05

Fats (gm) 95.6 ±59.1 33 73.2 ±27.8 29 <0.05
Proteins (gm) 82.1 ±24.7 12 76.2 ±23.9 13 >0.05
CHO* (gm) 239.0 ±88.5 53 329.0 ± 124.0 57 >0.05
Iron (mg) 17.8 ±8.7 — 14.1 ±1 0.5 — >0.05

• CHO = carbohydrates

Table (10): Showed that there is no statistical significant difference between 

the mean energy intake of fat, protein and iron by boys and girls aged 8.5-9.5 years 

although for carbohydrates the difference was statistically significant. Meanwhile, the 

total energy intake expressed in Kcal among boys and girls of the same age group were 

2436.7± 624.7 and 2810.3±854.7 consequently. The difference was statistically 

significant. Moreover, the same table revealed that the total energy intake by boys and 

girls aged 11.5-12.5 years was 2544.0±360.9 and 2271.1±652.7 consequently. The 

difference was statistically significant. Also, no statistical significant difference 

between protein, carbohydrate and iron intakes by boys and girls could be elicited.
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Tab. (11) : Anthropometric S.D. score percentiles according to 
NCHS standard among studied pupils

Age years < -2SD -1.99 to 
-1 SD

- 0.99 to 
0.99 SD

1 to 1.99 
SD

>2SD

Bovs:
8.5-9.5 Ys. 9.6 33.4 49.8 5.8 1.4
11.5-12.5 Ys. 18.6 36.4 44.0 1.2 0.0
Girls :
8 5-9.5 Ys. 10.2 34.9 50.5 3.7 0.7
11.5-12.5 Ys. 22.8 33.4 41.0 1.3 1.5

Weis It for age :
Bovs :
8.5-9.5 Ys. 8.8 36.6 45.3 5.0 4.3
11.5-12.5 Ys. 13.1 32.6 41.8 8.8 3.7
Girls :
8.5-9.5 Ys. 5.6 33.9 47.8 7.1 5.6
11.5-12.5 Ys. 11.0 26.0 48.5 9.5 5.1

The table illustrated the percentage distribution of height for age and weight for 

age according to NCHS standard among studied pupils by age and sex.

Tab.(12) : Obesity among studied pupils as determined 
by BMI according to age and sex

BMI
k^/m^ No

Boys
% No

girls
%

8.5-9.S Ys. :
<23.6 480 97.0 389 93.8

23.6-33.2 14 2.8 25 6.0
>33.2 1 0.2 1 0.2
Total 495 100.0 415 100.0

11.5-12.5 Ys. :
<23.6 295 87.0 283 84.2

23.6-33.2 44 13.0 52 15.5
>33.2 0 0.0 1 0.3
Total 339 100.0 336 100.0

Dietz & Gortmaker (1985) and Barkeling et al (1992) considered that those with BMI 

less than 23.6 as non obese, those with BMI ranged between 23.6-33.2 as obese while those
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exceeded 33,2 as superobese.

Table (12) illustrated obesity among studied pupils as determined by BMI 

according to age and sex. Ninety seven percent of the boys aged 8.5-9.5 years were non 

obese compared to 93.8% among girls of the same age group. While obese and 

superobese were 2.8% and 0.2% respectively among boys compared to 6.0% and 0.2% 

respectively among girls. Moreover, non obese, obese and superobese among boys 

aged 11.5-12.5 years were 87.0%, 13.0% and 0.0% compared to 84.2%, 15.5% and 

0.3% among girls respectively.

Tab. (13) Nutritional status of the studied pupils based on 
BMI percentiles (NHANESl)

Age (years)
No.

Underweight 
(< IS***)

No %

Normal 
(15“* -85“* ) 
No %

Obese 
(>85“* -95“*) 

No %

Sunerobese 
(> 95“*) 

No %
Bovs :

S.5-9.5 Ys. 495 4 0.8 440 88.9 28 5.7 23 4.6
11.5-12.5 Ys. 339 53 15.6 240 70.8 32 9.5 14 4.1

Total 834 57 6.8 680 81.6 60 7.2 37 4.4
Girls :

S.5-9.5 Ys. 415 5 1.2 351 84.6 44 10.6 15 3.6
11.5-12.5 Ys 336 51 15.2 239 70.9 33 9.8 14 4.1

Total 751 56 7.5 589 78.4 77 10.2 29 3.9

The table illustrated the figures of the percentile of BMI of the studied pupils by age 

and sex. It was found that the obese and superobese were 7.2% and 4.4% among boys 

compared to 10.2 and 3.9 among girls respectively. The percentages of underweight were 

6.8% among boys compared to 7.5% among girls.
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Tab.(14) : Frequency distribution of body fat percent among
studied pupils by age and sex

FAT%
8.5-

Boys
9.5 Ys.

Girls
11.5-

Boys
12.5 Ys.

Girls
No. % No. % No. % No. %

<10 144 29.1 17 4.0 31 9.1 3 0.9
10- 313 63.2 253 61.0 222 65.5 134 39.9
20- 36 7.3 85 20.5 61 18.0 110 32.7
30- 2 0.4 43 10.4 19 5.6 56 16.7
40 + 0 0.0 17 4.1 6 1.8 33 9.8
Total 495 100.0 415 100.0 339 100.0 336 100.0
Mean 14.1 20.1 17.9 24.5
SD± 4.3 8.6 7.2 9.9

Test of sign. t= 12.9, P<0.01 t=9.9, P<0.01

The table showed that the mean body fat percent was 14.1+4.3 and 20.1+8.6 for boys and girls aged S.5-9.5 years 

respectively and 17.9 + 7.2 and 24.5 + 9.9 for boys and girls aged 11.5-12.5 years respectively. The differences were 

statistically significant.
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Tab.(15) : Obesity as determined by body fat percent among
studied pupils by age and sex

8.5 - 9.5 Ys. 11.5 -12.5 Ys.
Item Boys Girls Boys Girls

No. % No. % No. % No. %
Obese* 38 7.7 60 14.5 86 25.4 89 26.5

Non obese 457 92.3 355 85.5 253 74.6 247 73.5
Total 495 100.0 415 100.0 339 100.0 336 100.0

Test of sign. X̂  = 10.8, P<0.01 X̂  ==0.06, P> 0.05

* Obesity was considered to exist among boys and girls when their fa t percents were >20% and >30%  consequently respectively.

The table represented the obesity among the studied pupils as determined by body fat percent, where 7.7% of the boys 

aged S.5-9.5 years were obese compared to 14.5% among the girls ofthe same age group. The difference was statistically 

significant. Moreover, obesity was represented by 25.4% among boys aged 11.5-12.5 years compared to 26.5% among girls 

of the same age group. The difference was statistically insignificant.
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Tab.(16) : Serum iron by age and sex

serum 8.5 - 9.5 Ys. 11.5 -12.5 Ys.
iron Boys Girls Boys Girls

(umol/l) No. % No. % No. % No. %
<10 11 2.7 14 3.6 10 3.7 16 5.1
10- 169 41.0 181 46.4 121 44.3 158 50.0
20- 169 41.0 152 39.0 104 38.1 112 35.4
30- 53 12.9 35 8.9 27 9.9 27 8.6
40+ 10 2.4 8 2.1 11 4.0 3 0.9

Total 412 100.0 390 100.0 273 100.0 316 100.0
Mean 22.14 21.02 21.84 20.21
SD± 7.70 7.86 8.61 7.23

Test of sign. t=2 04, P< 0.05 t==2.5, P< 0.05

The table revealed that the mean serum iron levels were 22.14+7.70 umol/1 and 21.02+7.86 umol/1 for boys and girls 

aged S.5-9.5 years respectively and were 21.84+8.61 umol/1 and 20.21+7.23 umol/1 for boys and girls aged 11.5-12.5 years 

respectively. The differences were statistically significant.
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Tab.(17) : Serum ferritin by age and sex

serum 8.5 - 9.5 Ys. 11.5- 12.5 Ys.
ferritin Boys Girls Boys Girls
(ugm/1) No. % No. % No. % No. %

<10 3 1.5 6 3.1 5 3.8 21 13.1
10- 30 15.1 37 19.2 21 15.7 48 30.0
20- 75 37.7 46 23.8 41 30.8 47 29.4
30- 50 25.1 49 25.4 30 22.6 23 14.4
40- 22 11.1 30 15.5 21 15.8 13 8.1
50+ 19 9.5 25 13.0 15 11.3 8 5.0

Total 199 100.0 193 100.0 133 100.0 160 100.0
Mean 31.85 32.59 32.22 24.11
SD + 15.37 14.64 14.86 13.5

Test of sign. t= 0.49, P> 0.05 t=4.89, P< 0.05

The table showed that the mean serum ferritin levels were 31.85+15.37 ugm/1 and 32.59+14.64 ugm/1 for boys and 

girls aged S.5-9.5 years respectively and were 32.22+14.86 ugm/1 and 24.11+13.5 ugm/1, for boys and girls aged 11.5-12.5 

years respectively. The difference was statistically significant only among older age group.
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Tab.(18) : Blood haemoglobin by age and sex

Hb 8.5
Boys

- 9.5 Ys.
Girls

11.5-
Boys

12.5 Ys.
Girls

(gm/dL) No. % No. % No. % No. %
<10 4 0.9 6 1.5 2 0.7 5 1.5
10- 32 7.2 30 7.5 14 4.9 24 7.4
12- 301 68.3 231 57.8 181 62.8 169 52.2
14+ 104 23.6 133 33.2 91 31.6 126 38.9

Total 441 100.0 400 100.0 288 100.0 324 100.0
Mean 13.27 13.38 13.41 13.53
SD + 1.04 1.26 1.07 1.2

Test of sign. t= 1.38, P> 0.05 t=1.3,P>0.05

The table declared that the mean blood haemoglobin levels were 13.27+ 1.04 and 13.38+ 1.26 gm/dL for boys and 

girls aged S.5-9.5 years respectively and were 13.41 ±1.07 and 13.53+ 1.2 gm/dL for boys and girls aged 11.5-12.5 years 

respectively. The differences were statistically insignificant.
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Tab. (19) : Levels of baematological parameters by age and sex

Item
8.5-

Boys
9.5 Ys. 

Girls
P

Value
11.5-

Boys
12.5 Ys.

Girls
P

Value
No. % No. % No. % No. %

Serum iron :
Normal 401 97.3 375 96.2 >0.05 263 96.3 299 94.6 >0.05

Low (<12umol/l) 11 2.7 15 3.8 10 3.7 17 5.4
Serum ferritin:

Normal 196 98.2 187 96.9 >0.05 128 96.2 139 86.9
Low (<10ugm/l) 3 1.5 6 3.1 5 3.8 21 13.1 <0.05*

Blood Hb :
Normal 405 91.8 364 91.0 >0.05 272 94.4 295 91.0

Low (<12gm/dl) 36 8.2 36 9.0 16 5.6 29 9.0 >0.05
* Statistically significant

The table showed that low levels of serum iron (< 12umol/l) were detected among 2.7% and 3.8% of boys and girls aged

5.5-9.5 years respectively compared to 3.7% and 5.4% among boys and girls aged 11.5-12.5 years respectively. The differences 

were statistically insignificant. As regard to serum ferritin, the same table showed that low levels (< 10 ugm/1) were detected 

among 1.5% and 3.1% of boys and girls aged S.5-9.5 years respectively, compared to 3.8% and 13.1% of boys and girls aged

11.5-12.5 years respectively. Also, the same table showed that low levels of blood haemoglobin (<12gm/dL) were detected 

among 8.2% and 9.0% of boys and girls aged S.5-9.5 years receptively, compared to 5.6% and 9.0% of boys and girls aged 11.5- 

12.5 years respectively. The differences were statistically insignificant.
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Tab. (20) : Selenium in blood by age and sex

Selenium
Level

8.5
Boys

- 9.5 Ys.
Girls

11.5
Boys

12.5 Ys.
Girls

(ug/l) No. % No. % No. % No. %
50- 26 13.3 26 13.5 12 9.4 28 17.8
75- 65 33.3 82 42.5 51 40.2 60 38.2
100- 71 36.4 50 25.9 45 35.4 46 29.3
125- 28 14.4 28 14.5 16 12.6 20 12.8
150 + 5 2.6 7 3.6 3 2.4 3 1.9
Total 195 100.0 193 100.0 127 100.0 157 100.0
Mean 
SD +

101.9
23.6

102.4
28.6

100.7
22.7

97.7
22.5

Test of sign. t= 0.19, P> 0.05 t= 1.11,P> 0.05

The table illustrated that the mean levels of blood selenium were 101.9+23.6 and 102.4+28.6 ug/1 for boys and 

girls aged S.5-9.5 years respectively and were 100.7+22.7 ug/1 and 97.7+22.5 ug/1 for boys and girls aged 11.5-12.5 years 

respectively. The differences were statistically insignificant.
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Tab. (21) : Blood zinc by age and sex

zinc 8.5 - 9.5 Ys. 11.5 -12.5 Ys.
level Boys Girls Boys Girls

(umolA) No. % No. % No. % No. %
<10 6 3.1 9 4.6 2 1.5 3 1.9
10- 85 44.0 50 25.6 38 28.8 38 23.9
13- 83 43.0 99 50.8 76 57.6 94 59.1
16- 16 8.3 30 15.4 12 9.1 23 14.5
19 + 3 1.6 7 3.6 4 3.0 1 0.6
Total 193 100.0 195 100.0 132 100.0 159 100.0
Mean 13.36 14.23 14.02 14.06
SD + 1.95 2.37 2.03 1.85

Test of sign. t= 3.95, P< 0.05 t= 0.17, P> 0.05

The table showed that the mean levels of blood zinc were 13.36+1.95 umol/1 and 14.23+2.37 umol/1 for boys and girls 

aged 8.5-9.5 years respectively and were 14.02 +2,03 umol/1 and 14.06+1.85 umol/1 for boys and girls aged 11.5-12.5 years 

respectively. The differences were statistically insignificant among younger boys and girls.
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Tab. (22) : Vitamin A in blood by age and sex

VitA 8.5- 9.5 Ys. 11.5- 12.5 Ys.
level Boys Girls Boys Girls

(ugm/dl) No. % No. % No. % No. %
< 3 0 59 29.4 48 24.7 30 22.4 30 18.8
3 0 - 125 62.2 121 62.5 87 64.9 112 70.0
5 0 - 14 7.0 16 8.2 11 8.2 14 8.7
70 + 3 1.4 9 4.6 6 4.5 4 2.5
Total 201 100.0 194 100.0 134 100.0 160 100.0
Mean 35.47 38.78 38.34 38.99
S D ± 10.69 14.31 13.14 11.28

Test o f  sign. t= 2.61, P< 0.05 t= 0 .4 6 , P> 0.05

The table revealed that the mean levels of vitamin A in blood were 35.47+ 10.69 ugm/dl and 38.78+14.31 ugm/dl among 

boys and girls aged 8.5-9.5 years respectively and were 38.34+13.14 ugm/dl and 38.99+11.28 ugm/dl among boys and girls aged

11.5-12.5 years respectively. The differences were statistically insignificant among younger boys and girls.
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Tab. (23) : Beta carotene in blood by age and sex

B. caroten 
Level

8.5 - 9.5 Ys.
Boys Girls

11.5-12.5 Ys. 
Boys Girls

(ugm/dl) No. % No. % No. % No. %
<50 6 3.0 9 4.6 8 6.0 6 3.8
50- 95 47.7 78 40.1 72 54.1 78 48.8
100- 74 37.2 79 40.5 42 31.6 62 38.6
150- 20 10.1 27 13.8 10 7.5 12 7.5
200 + 4 2.0 2 1.0 1 0.8 2 1.3
Total 199 100.0 195 100.0 133 100.0 160 100.0
Mean 105.36 107.35 97.32 100.1
SD + 36.34 38.92 35.59 34.99

Test of sign. t= 0.52, P> 0.05 t= 0.67, P> 0.05

The table demonstrated that the mean levels of blood B carotene were 105.36+36.34 ugm/dl and 107.35+38.92 ugm/dl 

among boys and girls aged S.5-9.5 years respectively and were 97.32+35.59 ugm/dl and 100.1+34.99 ugm/dl among boys and 

girls aged 11.5-12,5 years respectively. The differences were statistically insignificant.
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Tab. (24) : Vitamin C in blood by age and sex

Vit. C 8.5 - 9.5 Ys. 11.5-12.5 Ys.
level Boys Girls Boys Girls

(mg/dL) No. % No. % No. % No. %
<0.5 41 20.5 33 16.8 30 22.6 33 20.6
0.5- 84 42.0 70 35.5 57 42.9 66 41.3
1.0- 57 28.5 68 34.5 27 20.3 51 31.9
1.5- 15 7.5 24 12.2 18 13.5 8 5.0
2 + 3 1.5 2 1.0 1 0.7 2 1.2

Total 200 100.0 197 100.0 133 100.0 160 100.0
Mean 0.90 0.97 0.88 0.88
SD + 0.43 0.45 0.46 0.43

Test of sign. t= 1.58, P> 0.05 t= 0.00, P> 0.05

The table showed that the mean levels of vitamin C were 0.90+0.43 mg/dL and 0.97+0.45 mg/dL for boys and girls aged

8.5-9.5 years respectively and were 0.88+0.46 mg/dL and 0.88+0.43 mg/dL for boys and girls aged 11.5-12.5 years respectively. 

The differences were statistically insignificant.
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Tab. (25) ; Trace elements and vitamins levels in blood by age and sex
Total S.5-9.5 Ys. P 11.5-12.5 Ys. p

Item
No. %

Boys
No. %

Girls
No. %

Value Boys
No. %

Girls
No. %

Value

Selenium :
Normal 
Low (<67ug/l) 
Zinc :*

631
41

93.9
6.1

180
15

92.3
7.7

182
11

94.3
5.7

>0.05 120
7

94.5
5.5

149
8

94.9
5.1

>0.05

Normal
Low
VitA:

669
10

98.5
1.5

192
1

99.5
0.5

193
2

99.0
1.0

>0.05 130
2

98.5
1.5

154
5

96.9
3.1

>0.05

Normal
Low
(<20ugm/dl) 
Beta carotene :

681
8

98.8
1.2

201
0

100.0
0.0

191
3

98.5
1.5

>0.05 130
4

97.0
3.0

159
1

99.4
0.6

>0.05

Normal
Low
(<40 ugm/dl) 
VitC:

677
10

98.5
1.5

196
3

98.5
1.5

193
2

99.0
1.0

>0.05 130
3

97.7
2.3

158
2

98.8
1.2

>0.05

Normal
Low
(<0.3mg/dL)

670
20

97.1
2.9

194
6

97.0
3.0

189
8

95.9
4.1

>0.05 127
6

95.5
4.5

160
0

100.0
0.0

<0.05**

* Cut off points of zinc were : 9.4 umol/1 for all boys. 9.1 umol/1 for girls aged S.5-9.5 years and 10.6umol/l for girls aged 11.5-12.5 

years. (Viori et al 1985)

** Statistically significant
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The table illustrated that low levels of selenium (<76 ug/1) were 

detected among 7.7% and 5.7% of boys and girls aged 8.5-9.5 years 

respectively compared to 5.5% and 5.1% among boys and girls aged 11.5-12.5 

years respectively. The differences were statistically insignificant. As regard to 

serum zinc, the table showed that low levels were detected among 0.5% and 

1.0% of boys and girls aged S.5-9.5 years respectively compared to 1.5% and 

3.1% of boys and girls aged 11.5-12.5 years respectively. The differences were 

statistically insignificant. Also, the same table revealed that low levels of 

vitamin A (<20 ugm/dl) were detected among 0.0% and 1.5% of boys and girls 

aged S.5-9.5 years respectively compared to 3.0% and 0.6% of boys and girls 

aged 11.5-12.5 years respectively. The differences were statistically 

insignificant. The table showed that low levels of B carotene (<40ugm/dl) were 

detected among 1.5% and 1.0% of boys and girls aged S.5-9.5years respectively 

compared to 2.3% and 1.2% of boys and girls aged 11.5-12.5 years 

respectively. The differences were statistically insignificant. The table also 

showed that low levels of vitamin C (<0.3 mg/dL) were detected among 3.0% 

and 4.1% of boys and girls aged S.5-9.5 years respectively compared to 4.5% 

and 0.0% of boys and girls aged 11.5-12.5 years respectively. The difference 

was statistically significant only among boys and girls aged 11.5-12.5 years.

Tab. (26) Methods of going and returning from school

Item Boys (n=834) 
No. %

Girls (n=751) 
No. %

P
value

Method of going to school:
Walking
Car / bus

473 56.7 
361 43.3

274 36.5 
477 63.5

<0.01
<0.01

Method of returning 
From school : 
Walking 
Car / bus

566 67.9 
268 32.1

401 53.4 
350 46.6

<0.01
<0.01

Time spent during walking 
to school (minutes) :

(n) mean+SD 
473 7.9±4.9

(n) mean+SD 
274 6.7±5.5 <0.01

The table pointed out that 56.7% of the studied boys walked to school
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compared to 36.5% among girls, while on retum the analogous percentages 

were 67.9% and 53.4% respectively. The mean time spent during walking to 

school was T.9+4.9 minutes for boys compared to 6.7+5.5 minutes for girls. 

The differences were statistically significant.

Tab. (27): Dyspnea among pupils during school journey

Dyspnea : Boys (n=503) 
No. %

Girls (n=339) 
No. %

P
value

Present 70 13.9 67 19.8 <0.05
Absent 433 86.1 272 80.2

Frequency / week :
Mean 2.6 2.8 >0.05
±SD 1.4 1.5

The table illlustrated that 13.9% of the studied boys suffered from 

dyspnea during school journey compared to 19.8% among studied girls. The 

mean frequency per week was varied between 2.6+1.4 among boys to 2.8+1.5 

among girls. The difference was statistically insignificant.

Tab. (28) : Dyspnea among pupils participated in physical 
activity during school break

Item Boys(n=834) Girls (n=751) P
No. % No. % value

Dyspnea :
Present 80 9.6 31 4.1 <0.01

Absent 754 90.4 720 95.9
Frequency /week :

Mean 2.3 2.6 >0.05
±SD 1.6 1.8

Tyne of activities :
Running 51 63.7 30 96.8 <0.01
Football 16 20.0 ——— ———

Sporting 9 11.3 —  —

Local folk games 3 3.7 — -------

Walking 1 1.3 1 3.2 >0.05

The table revealed that dyspnea among those participated in physical 

activities during school break was elicited among 9.6% and 4.1% of the studied 

boys and girls. The difference was statistically significant (P<0.01). The

138



analogous frequency of dyspnea per week was 2.3 +1.6 and 2.6+1.8 

respectively. The main activities performed by boys during school break were : 

running (63.7%), football (20.0%) and sporting (11.3%) while the main activity 

performed by girls was running (96.8%).

Tab. (29) : Dyspnea during Physical education classes

Item Boys (n=834) 
No. %

Particination :
Participated * 325 39.0
Not participated 509 61.0

Frequency of dysonea/week:
Mean 1.7
±SD 0.8

Tynes of snorting actiyities:
Football 243 74.8
Running 35 10.8
Basketball 19 5.8
Volleyball 12 3.7
Other 16 4.9

* Dyspnea occurred among all participants.
The table clarified that dyspnea during physical education classes was

present among 39% of boys. The mean frequency per week was 1.7+0.8.

Football, running, basketball and volleyball were played by 74.8%, 10.8%,

5.8% and 3.7% of boys during physical education classes
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Tab. (30) ; Participation of boys in clubs physical activities
Item Boys (n=834) 

No. %
Participation :

Participated * 40 4.8
Not participated 794 95.2

Freauencv of dyspnea /week :
Mean 1.7
±SD 1.1

Types of actiyities :
Football 14 35.0
Basketball 4 10.0
Running 1 2.5
Volleyball 1 2.5
Others 20 50.0

* All those participated given a history of dyspnea
The table clarified that only 4.8% of boys participated in clubs physical

activities, and all of the participants gave history of dyspnea. The mean

frequency of dyspnea per week was 1.7+1.1. Moreover, it is obvious that

35.0% and 10.0% of boys played football and basketball respectively in clubs

Tab. (31) : Participation and dyspnea during physical activities 
after returning from school

item Boys (n=834) 
No. %

Girls (n=751) 
No. %

P
value

Participation :
Participated 
Not participated 

Frequency/week:
Mean 
+ SD

555 66.5 
279 33.5

3.0
1.6

217 28.9 
534 71.1

3.2
1.7

<0.01

>0.05

Dyspnea :
Present
Absent

Frequency/week:
Mean
±SD

197 35.5 
358 64.5

2.2
1.5

96 44.2 
121 55.8

2.5
1.6

<0.01

>0.05

Types of actiyities:
Football 
Running 

Basketball 
Volleyball 

Local folk games 
Walking 

House hold activities 
Other sporting games

138 70.1 
14 7.1 
12 6.1 
5 2.5 
1 0.5

27 1^7

3 3.1 
79 82.4

F  3A 
6 6.2
4 4.2 
1 1.0

<0.01
<0.01

>005

<001
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It is obvious from the table that 66.5% of boys participated in physical 

activities after returning from school compared to 28.9% of girls, the 

equivalent mean frequency per week among participants was 3.0+1.6 and 

3.2+1.7 consequently. Dyspnea was present among 35.5% and 44.2% of the 

participated boys and girls consequently. It is obvious that main activities 

performed by boys were: football (70.1%), running (7.1%) and basketball 

(6.1%), volleyball (2.5%) and local folk games (0.5%). While among girls the 

main activities were running (82.4%), walking (6.2%), house hold activities 

(4.2%) and local folk games (3.1%).

Tab. (32) : Dyspnea during practicing physical activity in weekend

Item Boys (n=834) Girls (n=751) P
No. % No. % value

Dyspnea :
Present 208 24.9 112 14.9 <0.01
Absent 626 75.1 639 85.1

Freauencv/weekend :
Mean 1.6 2.2 <0.01
±SD 0.9 1.4

Tvnes of activities:
Football 156 75.0 --- - - - - - -

Basketball 9 4.3 -------- ———

Running 8 3.8 89 79.5
Volleyball 7 3.4 —  —

Local folk, games 4 1.9 3 2.6
Walking —  — 5 4.5 --------

Gymnastics —  — 5 4.5 ---
Household activities —  — 7 6.3 ---
Other 24 11.6 3 2.6

The table illustrated that 24.9% and 14.9% of boys and girls gave 

history of dyspnea during practicing physical activities in weekend.The mean 

frequencies of dyspnea per week for boys and girls were 1.6+0.9 and 2.2+1.4 

respectively. Football and running constituted the main forms of activities 

performed by boys and girls respectively, the percentages were 75.0% and 

79.5% respectively.
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Tab. (33) : Weekly leisure activities among studied pupils

Activities Boys (n=834) 
NO %

Girls(n=751) 
No. %

P
value

Activities not requiring PE* 
Activities requiring PE.

537 64.4 
297 35.6

618 82.3 
133 17.7

<0.01

Frequencv of activities 
requiring PE./week 
Playing sports 
(once or twice) 

Playing sports 
(Four to six)

Playing sports 
(more than 7)

170 57.3 

113 38.0 

14 4.7

118 88.7 

11 8.3 

4 3.0

<0.01

* PE ; physical exercise
The table revealed that activities required physical exercise were

performed by 35.6% and 17.7% of studied boys and girls consequently.

Moreover, it is evident from the same table that only 4.7% and 3.0% of boys

and girls performed such activities daily

Tabe (34) Types of activities performed by studied pupils.

Types of 

Activités

Boys 
(n= 834)

Girls
(n=751)

No. % No. %
- Walking to school 473 63.3 274 36.7
- Walking from school 566 58.5 401 41.5
- school games 185 100.0 0.0
- Activities after retum from school 555 71.9 217 28.1
- Clubs physical activities 40 100.0 0.0

The table pointed out that 63.3% of the studied boys walked to school 

compared to 36.7% among girls, while on retum the analogous percentages 

were 58.5% and 41.5% respectively.
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Tab. (35) : Studied pupils by their physical activity score

Physical activity 
score

Boys Girls P
value

8.5-9.5 Ys. : 
Mean 
±SD

(n=495)
32.3
10.6

(n=415)
29.2
15.2

<0.01

11.5-12.5 Ys. : 
Mean 
±SD

(n=339)
34.1
11.8

(n=336)
27.3
16.4

<0.01

Total :
Mean
±SD

(n=834)
33.0
11.1

(n=751)
28.4
15.8

<0.01

The table illustrated that physical activity scores among studied boys 

and girls were 33.0+11,1 and 28.4+15.8 consequently. The difference was 

statistically significant (P<0.01).

Table (36): Physical activity levels among studied group by age and sex

Levels of 
physical 
activity

8.5
Boys

- 9.5 Ys.
Girls

11.5-
Boys

12.5 Ys. 
Girls

No. % No. % No. % No. %
Low < 25 87 17.6 174 41.9 62 18.3 165 49.1
Mild 25- 375 75.8 204 49.2 243 71.7 132 39.3
Moderate 50- 29 5.8 30 7.2 32 9.4 36 10.7
Active 75+ 4 0.8 7 1.7 2 0.6 3 0.9

Total 495 100.0 415 100.0 339 100.0 336 100.0
Test of sign. X̂  = 73.9, P<0.01 X"=80.0, P<0.01

(modified from Riddoch, 1990)

The table exhibited that a lower physical activity level was detected 

among girls than boys in both studied age strata. The difference was 

statistically significant (P<0.01).
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Tab. (37) : Pupils beliefs about what makes them healthy

Items
Attitudinal percentage 

Strongly favorable Favorable Unfavorable 
Boys girls Boys girls Boys girls

Balanced diet 
No smoking
Suitable weight preservation 
Regular sporting activities

61.0 58.3 37.1 35.4 1.9 0.0 
96.2 94.5 3.8 5.5 0.0 0.0 

42.4 53.1 55.7 40.2 1.9 6.7 
34.6 42.2 61.1 43.4 4.3 14.4

The table demonstrated pupils attitude towards selective health items. 

Strongly favorable attitude towards the significance of balanced diet, cessation of 

smoking and suitable weight preservation was elicited among 61.0%, 96.2% and 

42.4% of boys compared to 58.3%, 94.5% and 53.1% respectively among girls.

Tab. (38) : Performance of regular physical activities among boys

Item Boys (n=834)
No. %

Performance
Yes 302 36.2
No 532 63.8

Opinion about continuity :
Continuing 228 75.5
Stopping 13 4.3

Undecided 61 20.2

The table revealed that 36.2% of the boys performed regular physical 

activities. Moreover, 75.5% of the boys mentioned that they would continue 

performing regular physical activities in the future.
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Tab. (39) : Types of weekly leisure activities among studied pupils

Activities Boys (n=834)
NO %

Girls(n=751) 
No. %

P
value

- School homework 548 65.7 210 28.0 <0.01
- Tv. & video 158 18.9 203 27.0 <0.01
- Sporting ativities 59 7.1 51 6.8 >0.05
- Computer games 28 3.4 91 12.1 >0.05
- Reading 19 2.3 152 20.2 <0.01
- Chatting 6 0.7 37 5.0 <0.01
- Other 16 1.9 7 0.9 >0.05

The table showed that school homework, Tv. & video, sporting activities 

and computer games as weekly leisure activities were represented by 65.7%, 

18.9%, 7.1% and 3.4% for boys compared to 28.0%, 27.0%, 6.8% and 12.1% for 

girls respectively. Reading and chatting were represented by 2.3% and 0.7% for 

boys compared to 20.2% and 5.0% for girls consequently. The mean time spent 

during homework activity per day for boys and girls were 52.8+24.5 minutes and 

65.9+42.3 minutes respectively. While time spent during watching TV per day for 

boys and girls were 76.5+40.1 minutes and 65.1+51.4 minutes receptively. The 

differences were statistically insignificant.

Tab. (40) Mean duration (minute) spent by studied pupils 
within specified heart rate

Heart
rate/min

Boys (n=35)
D u r a t io n  (m in u te )  

M e a n  + S Ü

Girls (n=31)
D u r a t io n  (m in u te )  
M e a n  + S D

T
Value

P
value

<80 84.0 59.0 106.0 65.0 1.4 0.16
80-160 409.0 158.6 481.4 171.5 1.7 0.07
160 + 22.1 16.3 16.1 6.3 2.0* 0.04

* Statistically significant (P<0.05).

The table revealed that vigorous activities which indicated by heart rate above 

160 bpm was recorded for 22.1+16.3 min among boys compared to 16.1+6.3 min 

among girls. The difference was statistically significant.
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Table (41) : Frequency distribution of V0 2  max as determined by step test

8.5- 9.5 Ys. 11.5 -12.5 Ys.
V0 2  max Boys Girls Boys Girls

ml/kg/min No. % No. % No. % No. %
<36 1 1.0 4 4.0 2 2.6 11 14.3
36- 5 4.9 17 17.2 6 7.9 14 18.2
42- 35 34.3 44 44.4 24 31.6 37 48.1
48- 40 39.3 27 27.3 34 44.7 13 16.8
54- 18 17.6 7 7.1 4 5.3 1 1.3
60± 3 2.9 0 0.0 6 7.9 1 1.3

Total 102 100.0 99 100.0 76 100.0 77 100.0
Mean 49.6 45.7 48.9 43.6
SD± 5.6 5.6 6.4 6.1

Test of sign. t = 4.6, P<0.01 t = 5.3, P< 0.01

The table declared that the mean V02 max (ml/kg/min) were 49.6+5.6 

and 45.7+5.6 for boys and girls aged S.5-9.5 years respectively and were 

48.9+6.4 and 43.6+6.1 for boys and girls 11.5-12.5 years respectively. The 

differences were statistically significant (P<0.01).

Table (42) : V0 2  max level as determined by step test

Level Boys
8.5- 9.5 Ys.

Girls Boys
11.5 - 12.5 Ys.

Girls
No. % No. % No. % No. %

Low* 5 4.9 4 4.0 8 10.5 11 14.3
Normal 97 95.1 95 96.0 68 89.5 66 85.7
Total 102 100.0 99 100.0 76 100.0 77 100.0

Test of sign. X"=0.09, P> 0.05 X^= 0.21, P> 0.05
* Low level of V02 max was considered to exist among boys and girls when it was 
<41 mL/kg/min and <36 mL/kg/min consequently.

The table exhibited that low Voimax level was 4.0% and 4.9%

detected among girls and boys in S.5-9.5 years age strata while it was 10.5%

and 14.3% among boys and girls 11.5-12.5 years. The difference was

statistically insignificant.
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Table (43) : Comparison between our study and Alabama study* regarding V02
max as determined by step test

Present study A abama study P
Age(Ys.) Mean + SD (n) Age(Ys.) Mean + SD (n) value

S.5-9.5: 9-11 :
Boys 49.6±5.6(102) Boys 54.5±6.3 (10) <0.05
girls 45.7±5.6 (99) Girls 49.0+5.8(14) <0.05

11.5-12.5: 12-15 :
Boys 48.9±6.4 (76) Boys 51.8±5.2(13) >0.05
girls 43.6±6.1 (77) Girls 46.8±5.8(13) >0.05

Francis and Feinstein study (199 ) : Corresponded with the present study in

frequency of stepping which was 22 steps per minute, but slightly differed in the age of 

the studied groups.

The table showed that the mean V02 max determined by step test was 

higher among boys and girls aged S.5-9.5 years in the Alabama study (1991) than 

our study, represented by 54.5+6.3 and 49.0+5.8 in the Alabama study compared 

to 49.6+5.6 and 45.7+5.6 in our study. The differences were statistically 

significant. Regarding to pupils of older age, the mean V02  max was also higher 

among boys and girls in the Alabama study than our study represented by 51.8+5.2 

and 46.8+5.8 compared to 48.9+6.4 and 43.6+6.1 respectively. The differences 

were statistically insignificant.

Tab. (44) : Relation between distance achieved and V02 max

No. of laps No. V02 max No. of laps No. V02 max
< 10 1 38.1 75- 7 52.0
10- 13 39.5 80- 3 53.0
15- 14 40.5 85- 3 53.9
20- 11 41.4 90- 3 54.8
25- 10 42.4 95- 6 55.8
30- 5 43.4 100- 9 56.7
35- 10 44.3 105- 7 57.7
40- 10 45.3 110- 2 58.6
45- 8 46.2 115- 3 59.6
50- 5 47.2 120- 2 60.5
55- 6 48.1 125- 3 61.5
60- 2 49.1 130- 2 62.5
65- 7 50.0 135 3 63.4
70- 0 51 140± 6 65.8

r = 0.97
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Source :
Regression equation used : y = 37.15 ± 0.191 x 

(Northern Ireland Health and fitness Survey by Riddoch et al 1989) 

The table revealed a positive correlation between number of laps 

performed during 20 MST and the value of V02  max (r=0.97).

Tab. (45) ; V0 2  max level among boys aged 11.5-12.5 Ys. 
as determined by 20 MST

V0 2  max level No. %
Low 28 17.4

Normal 133 82.6
Total 161 100.0

The table showed V02  max level among boys aged 11.5-12.5 years as 

determined by 20MST. The low level was detected among 17.4%.

Tab. (46) : 20 MST laps compared by boys aged 11.5-12.5 Ys. compared with 
Northern Ireland study (1991)*

Parameter Present study N. Ireland
Number 161 210

Mean 61.3 65.0
SD± 41.4 17.0

Test of signif. t=  1.2, P> 0.05

* Nothem Ireland ; Riddoch, et al 1991

The table showed that the mean V02 max among boys aged 11.5-12.5 years 

in our study was 61.3+41.4 ml/kg/min compared to 65.0+17.0 ml/kg/min in 

Northern Ireland study. The difference was statistically insignificant.
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ressure for studied pupils by age and sex
Male P Female P

Blood pressure (no=440) (no=394) Value (no=419) (no=332) Value
8.5-9.5YS. ll.5-12.5Ys. 8.5-9.5YS. ll.5-12.5Ys.

No % No % No % No %
*Systolic:

Normal 398 90.5 343 87.1 >0.05 401 95.5 293 88.3 <0.05***
Risky 42 9.5 51 12.9 18 4.5 39 11.7

**Diastolic ;
Normal 396 90 336 85.3 <0.05*** 399 95.2 325 97.9 >0.05
Risky 44 10 58 14.7 20 4.8 7 2.1

Syst.&diastolic:
Normal 415 94.3 357 90.6 >0.05 413 98.6 328 98.8 >0.05

1 Risky 25 5.7 37 9.4 6 1.4 4 1.2
* Systolic for age S.5-9.5 years is >122 mmHg and for age 11.5-12.5 years is >126 mmHg
**Diastolic for age S.5-9.5 years is >7S mmHg and for age 11.5-12.5 years is >S2 mmHg
*** Statistically is significant

The table illustrated that risky levels of systolic blood pressure were detected among 12.9% and 11.7% of boys and girls aged

11.5-12.5 years respectively while it was 9.5% and 4.5% among those aged S.5-9.5 years respectively. It is noticed that the percentages 

of risky level was increased with increasing age . For diastolic blood pressure the risky level was detected among 14.7% and 2.1% of 

boys and girls aged 11.5-12.5 years respectively while it was 10% and 4.S% for those aged S.5-9.5 years respectively. The same table 

also showed risky level of systolic-diastolic blood pressure to be 9.4% & 1.2% among 11.5-12.5 years of boys and girls respectively, 

while it was 5.7% & 1.4% among those aged S.5-9.5 years respectively. Also, it was found that the percentages of risky level of diastolic
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or systolic-diastolic blood pressure were increased with increasing age for boys only. The older age groups showed a statistically 

significant higher levels of risky diastolic blood pressure among boys and systolic blood pressure among girls.

Tab. (48) : Blood pressure parameters by age and sex

Blood
pressure

S.5-9.5 Ys. P 11.5-12.5 Ys. P
boys (n=440) 

mean ±SD
Girls (n=419) 

mean ±SD
Value Boys(n=394) 

mean+SD
Girls (n=332) 

mean+SD
Value

Systolic BP. 107.00+15.55 100.09±13.74 <0.05* 112.83+15.11 110.27+13.04 <0.05*

Diastolic BP. 67.13+11.02 57.16±11.54 <0.05* 73.60+11.66 64.51+10.9 <0.05*
* Statistically is significant

The table showed that the mean systolic and diastolic blood pressure were higher among boys than girls in both age strata, where 

the mean systolic blood pressure was 107.00+15.55 mmHg and 100.09+13.74 mmHg for boys and girls aged S.5-9.5 years respectively 

compared to 112.83+15.11 mmHg and 110.7+13.04 mmHg for boys and girls aged 11.5-12.5 years respectively. Regarding to diastolic 

blood pressure, the mean was 67.13+11.02 mmHg and 57.16+11.54 mmHg for boys and girls aged S.5-9.5 years respectively compared 

to 73.60+11.66 mmHg and 64.51+10.9 mmHg for boys and girls aged 11.5-12.5 years respectively. The differences were statistically 

significant.
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Tab. (49) : Blood cholesterol by age and sex

Cholesterol 8.5 - 9.5 Ys. 11.5 - 12.5 Ys.
level Boys Girls Boys Girls

(mmol/l) No. % No. % No. % No. %
<4 59 14.3 44 11.3 39 14.3 46 14.6
4- 185 44.9 174 44.7 111 40.6 146 46.4
5- 133 32.3 128 32.8 93 34.1 96 30.5
6- 28 6.8 38 9.7 27 9.9 25 7.9
7+ 7 1.7 6 1.5 3 1.1 2 0.6

Total 412 100.0 390 100.0 273 100.0 315 100.0
Mean 4.87 4.95 4.89 4.84
SD + 0.85 0.83 0.84 0.82

Test of sign. t= 1.35, P> 0.05 t=0.73, P> 0.05

The table exhibited that the mean blood cholesterol levels were 4.87+0.85 and 4.95+0.83 mmol/1 for boys and girls aged 8.5-9.5 

years respectively, and were 4.89+0.84 and 4.84+0.82 mmol/1 for boys and girls aged 11.5-12.5 years. The differences were statistically 

insignificant.
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Tab. (50) : HDL in blood by age and sex

HDL 8.5 - 9.5 Ys. 11.5- 12.5 Ys.
level Boys Girls Boys Girls

(mmol/l) No. % No. % No. % No. %
< 1 30 7.3 97 25.1 32 11.7 54 17.5
1.0- 201 49.0 167 43.1 129 47.1 146 47.3
1.5- 110 26.8 91 23.5 90 32.8 94 30.4
2.0- 54 13.2 26 6.7 18 6.6 8 2.6
2.5+ 15 3.7 6 1.6 5 1.8 7 2.2
Total 410 100.0 387 100.0 274 100.0 309 100.0
Mean 1.52 1.33 1.46 1.37
SD + 0.45 0.46 0.42 0.41

Test of sign. t= 5.89, P< 0.05 t=2.62, P< 0.05

The table illustrated that the mean blood HDL levels were 1.52+0.45 and 1.33+0.46 mmol/l for boys and girls aged S.5-9.5 years 

respectively, and were 1.46+0.42 and 1.37+0.41 mmol/l for boys and girls aged 11.5-12.5 years respectively. The differences were 

statistically significant.
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Tab. (51) : LDL in blood by age and sex

LDL 8.5 - 9.5 Ys. 11.5- 12.5 Ys.
level Boys Girls Boys Girls

(mmol/l) No. % No. % No. % No. %
<1 2 0.5 2 0.5 0 0.0 1 0.3
1- 47 11.5 25 6.5 29 10.6 29 9.4
2- 169 41.3 123 31.8 116 42.5 121 39.3
3- 149 36.4 164 42.4 93 34.1 117 38.0
4- 36 8.8 64 16.5 30 11.0 36 11.7
5+ 6 1.5 9 2.3 5 1.8 4 1.3

Total 409 100.0 387 100.0 273 100.0 308 100.0
Mean 2.98 3.23 3.04 3.04
SD + 0.84 0.87 0.82 0.85

Test of sign. t=4.12, P< 0.05 t=0.00, P> 0.05

The table showed that the mean blood LDL levels were 2.98+0.84 and 3.23+0.87 mmol/l for boys and girls aged 8.5-9.5 years 

respectively, and were 3.04+0.82 and 3.04+0.85 mmol/l for boys and girls aged 11.5-12.5 years respectively. The difference was 

statistically significant only for the pupils of the yoimger age group.
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Tab. (52) : HDL/TC ratio by age and sex

HDL/TC
Ratio

(mmol/l)
Boys

8.5 - 9.5 Ys.
Girls

11.5-
Boys

12.5 Ys.
Girls

No. % No. % No. % No. %
<0.15 4 1.0 37 9.6 8 2.9 14 4.5
0.15- 194 47.4 212 54.8 119 43.6 165 53.6
0.30- 169 41.2 118 30.5 131 48.0 112 36.4
0.45 42 10.2 19 4.9 13 4.8 15 4.9

0.60+ 1 0.2 1 0.2 2 0.7 2 0.6
Total 410 100.0 387 100.0 273 100.0 308 100.0
Mean 0.32 0.27 0.30 0.28
SD + 0.1 0.1 0.09 0.1

Test of sign. t= 7.05, P< 0.05 t=2.52, P< 0.05

The table declared that the mean HDL/TC ratio levels were 0.32+0.1 and 0.27+0.1 mmol/l for boys and girls aged S.5-9.5 years 

respectively, and were 0.3+0.09 and 0.28+0.1 mmol/l for boys and girls aged 11.5-12.5 years respectively. The differences were 

statistically significant for both age groups.
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Tab. (53) : Triglycerides in blood by age and sex

Triglycerides
level

8.5-
Boys

9.5 Ys.
Girls

11.5-
Boys

12.5 Ys.
Girls

(mmol/l) No. % No. % No. % No. %
<1 270 65.7 208 53.9 154 56.2 118 37.5
1- 126 30.7 162 42.0 108 39.4 173 54.9
2- 6 1.5 12 3.1 7 2.6 19 6.0
3- 3 0.7 0 0.0 4 1.5 3 1.0
4- 4 1.0 4 1.0 1 0.3 2 0.6
5+ 2 0.4 0 0.0 0 0.0 0 0.0

Total 411 100.0 386 100.0 274 100.0 315 100.0
Mean 0.99 1.06 1.04 1.21
SD + 0.61 0.55 0.57 0.54

Test of sign. t= 1.7, P> 0.05 t=3.17, P< 0.05

The table revealed that the mean blood triglycerides levels were 0.99+0.61 and 1.06+ 0.55 mmol/l for boys and girls aged S.5-9.5 

years respectively and were 1.04+0.57 and 1.21+0.54 mmol/l for boys and girls aged 11.5-12.5 years respectively.The difference was 

statistically significant for the pupils of the older age group.
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Table (54) : Lipids profile by age and sex

8.5 -9.5 Ys. P 11.5- 12.5 Ys. P
Item Boys Girls Value Boys Girls Value

No. % No. % No. % No. %
Cholesterol :

Normal 275 66.7 257 65.9 >0.05 181 66.3 222 70.5 >0.05
Elevated 137 33.3 133 34.1 92 33.7 93 29.5

(>5.2mmol/l)
LDL;

Normal 288 70.4 232 59.9 <0.05* 187 68.5 214 69.5 >0.05
Elevated 121 29.6 155 40.1 86 31.5 94 30.5

(> 3.4mmol/ll) 
HDL/TC Ratio

Normal 393 95.9 321 95.3 >0.05 255 93.4 280 90.9 >0.05
Decreased 17 4.1 16 4.7 18 6.6 28 9.1

(<0.18mmol/l) 
Triglvcerides : 

Normal 315 76.6 253 65.5 <0.05* 190 69.3 155 49.2 <0.05*
Elevated 96 23.4 133 34.5 84 30.7 160 50.8

(>1.13mmol/l)
* Statistically significant
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The table illustrated that elevated levels of blood cholesterol were detected 

among 33.3% and 34.1% of boys and girls aged S.5-9.5 years respectively 

compared to 33.7% and 29.5% of boys and girls aged 11.5-12.5 years respectively, 

with statistically insignificant differences. For blood LDL, elevated levels were 

also detected among 29.6% and 40.1% of boys and girls aged S.5-9.5 years 

respectively, compared to 31.5% and 30.5% of boys and girls aged 11.5-12.5 years 

respectively, with a statistically significant difference only among those aged S.5-

9.5 years. The same table also showed decreased levels of blood HDL/TC ratio 

among 4.1% and 4.7% of boys and girls aged S.5-9.5 years respectively in 

comparison to 6.6% and 9.1%of boys and girls aged 11.5-12.5 years respectively, 

with statistically insignificant differences. For blood triglycerides, elevated levels 

were also detected among 23.4% and 34.5% of boys and girls aged S.5-9.5 years 

receptively, compared to 30.7% and 50.S% of boys and girls aged 11.5-12.5 years 

respectively with statistically significant differences.

Tab. (55) : Family history of cardiovascular diseases

Family history of 8.5 - 9.5 Ys. 11.5- 12.5 Ys.
CVDs Boys Girls Boys Girls

No. % No. % No. % No. %
Present*(total): 19 3.9 17 4.1 13 3.9 7 2.1
Stroke 5 1.0 3 0.7 3 0.9 1 0.3
Angina 11 2.3 9 2.2 5 1.5 4 1.2
Coronary thrombosis 3 0.6 5 1.2 5 1.5 2 0.6
Absent : 464 96.1 396 95.9 323 96.1 322 97.9

Total 4S3 100.0 413 100.0 336 100.0 329 100.0

angina, coronary thrombosis or stroke was occurred in either parents at any age.

The table revealed that a family history of stroke was present among 1.0% 
and 0.7% of boys and girls aged S.5-9.5 years receptively compared to 0.9% and 
0.3% of pupils of the older age group respectively. A family history of angina was 
present among 2.3% and 2.2% of boys and girls aged S.5-9.5 years compared to 
1.5% and 1.2% of pupils of the older age group respectively. Regarding family
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history of coronary thrombosis 0.6% and 1.2% was present among boys and girls 
aged 8.5-9.5 years compared to 1.5% and 0.6% among pupils of the older age 
group respectively.

Tab. (56) : Correlations between selected anthropometric variables and

Variable
Correlation coefficient

Triglycerides
(r)

Cholesterol
(r)

LDL
(r)

HDL
(r)

HDL/TC
(r)

Height 0.056* 0.002 0.001 - 0.026 -0.031
Weight 0.052 0.016 0.048 -0.083* - 0.092*
BMI 0.039 0.029 0.073* - 0.097* -0.111*
Subscapular + triceps skinfolds 0.071* 0.066* 0.127* -0.138* -0.170*
Body fat percent 0.079* 0.069* 0.132* -0.145* -0.180*

Physical activity score -0.042 -0.030 0.008 -0.056 -0.034
• Statistically significant (P<0.05).

The table revealed that there is a significant positive correlation between 
triglycerides, cholesterol and LDL on one hand and body fat percent on the other 
hand. Also, there is a positive correlation between anthropometric measurements 
and LDL. Moreover, a negative correlation between anthropometric measurements 
& HDL and HDL/TC ratio were elicited.

Tab.(57) Association between selected variables and V0 2  max as

Variables (V0 2  max) 
(r)

Height
Weight
BMI
Subscapular + triceps skin fold 
Body fat percent 
Socioeconomic score

- 0.2856* 
-0.1780*
- 0.2902* 
-0.4189* 
-0.4142* 
-0.1419*

* Statistically significant (P<0.05).
The table revealed the presence of a negative correlation between anthropometric

measurements and Socioeconomic score on one hand and V02 max as determined by step

test on the other hand.
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Tab. (58) : Correlation coefficient between lipid profile and blood pressure 
and socioeconomic score

Variables Systolic BP. 
(r)

Diastolic BP. 
(r)

Social Score 
(r)

Triglycerides - 0.036 -0.053* 0.354*
Cholesterol - 0.053* - 0.046 0.078*
LDL 0.099* - 0.079* 0.034
HDL/TC ratio 0.106* 0.089* 0.027

• Statistically significant (P<0.05).

The table showed the presence of a positive correlation between both LDL 

and HDL/TC ratio and systolic blood pressure. Also, it revealed the presence of a 

positive correlation between HDL/TC ratio and diastolic blood pressure. A 

positive correlation between triglycerides, cholesterol levels and social score was 

elicited.
Tab. (59) : Correlation coefficient between anthropometric variables

Variables
Correlation coefficient (r)

Systolic blood 
pressure

Diastolic blood 
pressure

- Height 0.4056* 0.3324*
- weight 0.4707* 0.3268*
-BMI 0.4059* 0.2553*
- Subscapular + triceps skin flod 0.2497* 0.739*
- Body fat percent 0.2693* 0.0652*

* Statistically significant (P<0,05).

The table revealed that the presence of statistically positive correlation 

between anthropometric variables (height, weight, BMI, subscapular + triceps skin 

fold and body fat percent) on one hand and systolic and diastolic blood pressure in 

the other hand.
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Tab. (60) Rank order of the main risk variables
among

Risk (n= 1585)
Variables No. % Rank

Lack of physical activity 488 30.8 1
Hyperchlosterolemia 455 28.7 2
Elevated body fat percent 249 15.7 3
One or both BP. raised 210 13.2 4
Elevated systolic BP. only 183 11.5 5
Elevated diastolic BP. only 121 7.6 6
Decreased HDL/TC ratio 79 5.0 7
Positive family history 56 3.5 8

The table showed that lack of physical activity ranks the first among the 

present CHD risk variables, it accounts for 30.8%, while hypercholesterolemia, 

obesity and elevated systolic / diastolic blood pressure rank 2nd, 3rd, 4th and 

account for 28.7%, 15.7% and 13.2% of the studied risk variables respectively.

Tab. (61): percentages of the combined risk variables *

Items No. of risk factors 
>1 >2 >3 >4 >5 6

Bovs :
8.5-9.5 Ys.
11.5-12.5 Ys. 
Girls:
8.5-9.5 Ys.
11.5-12.5 Ys.

52.2 20.6 9.8 6.6 3.8 0.2 
59.0 36.6 26.5 16.8 6.5 2.1

71.6 29.2 6.9 1.4 0.2 —
72.3 36.6 15.5 6.6 3.0 0.6

* Risk variables considered were :
Hypoactivity, hypercholesterolemia, obesity, hypertension and decreased HDL/TC ratio 
and positive family history.

The table revealed that the presence of one or more risk variable was

associated with higher percentages of girls than boys in both age strata, where it

was 71.6% and 52.2% for girls and boys aged 8.5-9.5 years respectively and were

72.3% and 59.0% for girls and boys aged 11.5-12.5 years respectively. It is also

revealed that the percentage of the presence of one or more risk variable was

increased by age, where it was 52.2% among boys of younger age raised to 59.0%

among boys of older age. Also, the percentage was 71.6% for girls of younger age

raised to 72.3% for girls of older age.

160



Tab. (62) : Comparison of frequencies of risk variables identified
in mil* cfiiilir %%7if#i 1V̂ ii*liirY<in cfiii1%7 1

Present study (n=1585) Michigan study (n=47)
No. of risk age 8.5-12.5 Ys. age 7-1 2 Ys.

factors No. % No. %
1 530 53.0 12 41.4
2 250 25.0 7 24.1
3 102 10.2 6 20.7
4 66 6.6 3 10.3
5 42 4.2 1 3.5
6 10 1.0 0 0.0

Total 1000 100.0 29 100.0
* Gilliam et al (1977) : Risk variables encountered in Michigan study were : Obestity, 
low work capacity, hyperlipidemia, lipoprotein type 1&2 and positive family history. 
Variation in cut-off points were detected between both studies.

The table declared that the presence of one risk variable was associated 

with the higher percentage of pupils in our study than Michigan study (1977) 

where it was represented by 53.0% and 41.4% respectively.

Tab. (63) : Percentage comparison of combined risk variables incidence

No. of risk 
Factors

Boys 11.5-12.5 years Girls 11.5-12.5 years
present study 

n= 339
N.Ireland study 

n= 251
Present study 

n= 336
N.Ireland study 

n= 251
> 1 59.0 62.9 72.3 69.0
>2 36.6 35.1 36.6 32.9
>3 26.5 17.1 15.5 11.2
>4 16.8 4.4 6.6 3.5
>5 6.5 0.4 3.0 0.8
6 2.1 0.0 0.6 0.0

* Boreham et al (1993) :risk variables encountered in Northern Ireland study were : 

hpypoactivity, hypercholesterolemia, Obsity, hypertension, decreased HDL/TC ratio, 

smoking and positive family history.

The table revealed that the presence of one or more risk variable was 

associated with the highest percentages of the pupils age 11.5-12.5 years both in 

our study and Northern Ireland study, with slightly more value observed regarding 

boys of Northern Ireland study (62.9%) than of our study (59.0%). The reverse 

was true regarding girls where a slightly higher value was observed among girls of 

our study (72.3%) than that of the Northern Ireland study (69.0%).
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Tab. (64) : Individual risk variable results (% of population considered at risk for 
boys and girls within 95% confidence interval in parentheses)

Threshold of risk
8.5-

Boys
9.5 Ys.

Girls
11.5-

Boys
12.5 Ys. 

Girls
•Positive family history 3.9 (2.1-5.7) 4.1 (2.1-6.1) 3.9 (1.7-6.1) 2.1 (0.9-3.3)
•Systolic BP : 9.5 (8.5-10.5) 4.5 (2.5-6.5) 12.9 (12.2-13.6) 11.7 (11.1-12.3)
•Diastolic BP ; 10 (9.0-11.0) 4.8 (3.0-6.6) 14.7 (14.1-15.3) 2.1 (0.9-3.3)
•One or both BP raised 5.7 (4.0-7.4) 1.4 (0.8-2.0) 9.4 (8.9-9.9) 1.2 (0.5-1.9)
•Total cholesterol (>5.2mmol/l) 33.3 (28.8-37.8) 34.1 (29.4-38.8) 33.7 (28.0-39.4) 29.5 (24.4-34.6)
•HDL/TC ratio (<0.18) 4.1 (2.1-6.1) 4.7 (2.3-7.1) 6.6 (3.7-9.5) 9.1 (6.0-12.2)
•LDL (> 3.4 mmol/l) 
•Body fat %

29.6 (25.1-34.1) 40.1 (34.9-44.7) 31.5 (26.0-37.0) 30.5 (25.4-35.6)

(boys >20% & girls >30%) 8.7 (6.2-11.2) 14.5 (11.0-18.0) 25.2 (20.0-30.2) 25.7 (21.0-30.4)
•Physical activity score (<25) 17.6 (14.8-20.9) 41.9 (37.1-46.6) 18.3 (14.2-22.4) 49.1 (43.7-45.4)

The table illustrated the percentages of pupils considered at risk for the studied risk variables within 95% confidence interval. 

Total cholesterol was the highest percentage across both age & sex groups followed by LDL.
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Tab. (65) : Comparison of individual risk variable results (% of population considered at risk for 
boys and girls aged 11.5-12.5 years within 95% confidence interval in parentheses) 

between the present study and Northern Ireland study*

Threshold of risk present study
Boys

N. Ireland study
Girls

present study N. Ireland study
•Positive family history 3.9 (1.7-6.1) 32.3 (26.5-38.1) 2.1 (0.9-3.3) 31.0 (25.4-36.6)
•Systolic BP : (> 126) 9.5 (8.5-10.5) 4.5 (2.5-Ô.5) 12.9 (12.2-13.6) 11.7 (11.1-12.3)
•Diastolic BP : (> 82) 10 (9.0-11.0) 4.8 (3.0-6.6) 14.7 (14.1-15.3) 2.1 (0.9-3.3)
•One or both BP raised 5.7 (4.0-7.4) 1.4 (0.8-2.0) 9.4 (8.9-9.9) 1.2 (0.5-1.9)
•Total cholesterol (>5.2mmol/l) 33.7 (28.0-39.5) 20.0 (15.0-25.0) 29.5 (24.4-34.6) 23.4 (18.2-28.6)
•HDL/TC ratio (<0.18) 6.6 (3.7-9.5) 4.0 (1.6-6.4) 9.1 ((6.0-12.2) 2.7 (0.7-4.7)
•Body fat %
(boys >20% & girls >30%) 25.2 (20.0-30.2) 33.5 (27.7-39.3) 25.7 (21.0-30.4) 17.8 (13.1-22.5)
•Physical activity score (<25) 18.3 (14.8-20.9) 26.3 (20.9-31.7) 49.1 (43.7-45.4) 30.6 (25.0-36.2)

* Boreham, et al 1993

The table showed the comparison of the percentages of pupils considered at risk for the studied risk variables within 95% 

confidence interval between our study and Northern Ireland study (1993).
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6. Discussion
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The lack of basic information about the health of children and adolescent 

pupils in Saudi Arabia motivated the researcher to conduct the present study. The 

study objectives comprised mainly three components. The first one aimed to describe 

the nutritional and physical activity aspects of the studied pupils. The second focused 

on the estimation of the extent of certain risk variables that may predispose them to 

CHD later on, while the third component tested the possible association between the 

studied variables which may enhance the future susceptibility of the pupils to CHD. 

So, the present study is markedly important to us, particularly prior to design and 

implement the suitable intervention measures which we hope to be carried out in the 

future to face the elicited health problems.

Study Design :

The present study selected the cross-sectional design to describe, estimate and 

associate the studied variables included in the study as it is a suitable and applicable 

design for achieving the study objectives. Beaglehole et al (1993) mentioned that 

several countries conducted regular cross-sectional surveys on representative samples 

of their population, to deal with personal, demographic characteristics, illness and 

health related habits. Also, the cross-sectional approach allows the examination of 

the frequencies of illness and other characteristics in relation to age, sex and other 

input variables. So, we can expect that the results yielded from our study will be of a 

great help in determining the health needs of our pupils. Also, the results could be 

generalized as the study was conducted on a statistically representative sample 

through a valid reliable instrument of data collection.

It is worth mentioning at this stage that I was aiming by comparing my results 

with that of the Northern Ireland results (Boreham et al, 1993) to draw the attention 

of the concerned desscion makes in Saudi Arabia to what Saudi schoolchildren are 

facing, espacially when the prevalence of some of the CHD risk factors are as high or 

even higher than their counterpart in Northern Ireland. The Northern Ireland is
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known to be one of the highest countries in CHD prevalence (Uemura and Pisa, 

1988).

Sample size and response rate :

The total number of the invited pupils was 1966, while those responded and 

participated in the study were 1585 pupils (80.6%). The main reasons elicited for non 

participation were parent unwillingness (35.4%), fear of blood withdrawal (18.6%), 

child unwillingness (11.3%), illness of the child at interviewing time (7.3%), absence 

from school (7.1%) and shift from school to another (4.2%). Other various reasons 

which constituted (7.9%) of causes of non participation comprised certain reasons 

such as withdrawal of pupils from the study and lysis or insufficient blood sample to 

perform the laboratory tests. It is clear that certain reasons such as illness, absence 

and shift of the pupils from their schools to another are considered unavoidable 

causes of non participation. Also, withdrawal of some of the pupils during 

implementation of the study reflected the ethical consideration respected in all phases 

of the study. The overall participation rate in our study (80.6%) was approximately 

similar to the rate reported by Boreham et al (1993) in Northern Ireland (78.0%). 

Objection to blood sampling emerged as one of the most commonly stated reasons 

for non response in both studies. Indeed, the slightly higher rate of participation in 

our study could be attributed to proper preparation of the pupils and their parents to 

share in the study, through creating awareness and sensitization among them about 

the benefit and significance of the study. Also, it could be attributed to the proper 

communication with the educational authority personnel during obtaining their kind 

permission and approval to implement the study. Indeed, the school personnel offered 

great help and facilitated the execution of the study.

The study comprised two age strata of both genders. The first age stratum was

S.5-9.5 years, while the second one was 11.5-12.5 years. The first age group 

represented the pre-adolescent period which is characterized by active growth and its 

suitability for declaring the impact of nutritional aspects exclusively on growth
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pattern. The second age stratum represented the early period of adolescence which is 

characterized by dramatically accelerated physical and psychological development. 

So, the study focused on the migratory phase between pre-adolescent and early 

adolescent phases. Indeed, these ages and gender strata need further exploration in 

Saudi Arabia due to the scanty amount of information available about them. 

Moreover, the selected age groups represented the minimum age that could be 

involved in such studies which require awareness of the participants with the 

questions present in the interviewing sheet and ability to perform the required tests. 

Sociodemographic characteristics of the pupils families :

As regard paternal and maternal ages, the results showed that the mean 

paternal age of the studied pupils was 45.5+10.7 years, while the mean maternal age 

was 35.4+6.7 years. This denoted that the age of mothers at marriage was markedly 

lower than that of their husbands.

Concerning, the nuptiality characteristics of the parents of the studied pupils, 

the results showed that the overall percentage of divorce status among both fathers 

and mothers was 1.8%. The elicited lower figure reflected the strong family ties 

which could be attributed to Islamic traditions of marriage which hinder and restrict 

divorce and separation. Widow status was elicited among 4.2% of the studied 

mothers compared to 0.7% among the studied fathers. The discrepancy in these 

percentages could be attributed to the youngest age of the mothers at marriage and 

longer life span of mothers than fathers.

Illiteracy was elicited among a higher percentage of mothers of the studied 

pupils (36.6%), while a lower figure was elicited among fathers (15.6%). This could 

reflect the unfavourable trend towards female education during previous decades. 

Nowadays, there has been a monumental progress in the field of girl’s education. Al- 

Mazrou et al (1991) mentioned that the number of Saudi girls enrolled in schools 

during the year 1970 was 135.000 which had increased to 1.3 million by 1991.
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With referral to the employment of the parents of the studied pupils, the 

results revealed that the percentage of mothers enrolled in the labor force was 7.4% 

compared to 97.9% among fathers. Unemployed mothers were considered as house 

wives and the elicited discrepancy could be explained on cultural bases which restrict 

the working of females except in certain selected jobs.

Distribution of the studied pupils according to types of their houses revealed 

that the majority of the studied families inhabit villas, the percentage was 69.6%. 

This could manifest the rapid growth in social and economic development which 

resulted in improving various aspects of life such as housing and health. The 

evolution in the socioeconomic aspect was started since the discovery of oil in 1930 

and the gradual increase in oil prices thereafter. So, the economic situation has 

changed dramatically over the last few decades.

Data about the socioeconomic level of the studied pupils illustrated that 

49.2% of them belonged to low socioeconomic stratum while 44.9% and 5.9% 

belonged to middle and high socioeconomic strata respectively. The relative high 

prevalence of low socioeconomic stratum could be attributed to the selected ordinal 

scale of measurements used for social stratification. This scale categorize manual 

workers with monthly income of less than 5000 SR as a low socioeconomic level, 

which from my point of view seems to be open to controversy and requires further 

adjustment to be suitable for accurate estimation of socioeconomic level. It is 

obvious from the scoring system used in stratification of socioeconomic levels that 

there were wide irregular class intervals which threatened the accuracy of the derived 

conclusion.This signified our needs to develop a local accurate scale to measure the 

socioeconomic aspect of our population, because the items of the socioeconomic 

composite score were varied from one country to another and in the same country 

from time to time. So, the used scale needs another categorization and scoring to be 

suitable for our communities.
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Dietary pattern :

Faulty dietary habits and a lack ofhealth nutritional concepts play a major 

role in the prevalence of malnutrition among children and adolescents. Lowenberg 

(1985) stated that food habits change significantly at school age as children have 

access to new foods. With regards to the number of daily meals and the main meal 

taken by the pupils, analysis of our data revealed that the percentages of the studied 

boys and girls who ate 3 meals per day were 87.1% and 56.9% consequently. Lunch 

represented the main meal among 92.6% and 57.7% of boys and girls respectively. 

This may reflect the strong familial customs and ties in Gulf area that considered 

lunch as the main meal that should be shared by all family members. The same 

findings were obtained by Singlenton and Rhoads (1982) in USA and by Musaiger 

(1994) in Oman.

Our data yielded that breakfast was the main missing meal among boys and a 

concidrable percentage among girls, the percentages were 7.9% and 11.2% 

respectively. This is in accordance with the results obtained by Riddoch (1990) in 

Northern Ireland who observed that 2 out of 10 girls and 1 out of 10 boys skipped 

breakfast. Gender variation regarding missing of breakfast may be attributed to the 

excess physical exercise performed by boys than girls and the desire of girls to lose 

weight. Moreover, higher figures of skipping breakfast were reported by Singlenton 

and Rhoads (1982) among Lousiana school students in USA (17.0%) and by 

Musaiger (1994) among Omani adolescent girls (20.9%). The researcher observed 

that the main reasons for skipping of breakfast among the studied pupils were late 

waking, loss of appetite in early morning, disliking the food offered at breakfast and 

the desire of girls to preserve their weight. However, our study coincides with the 

results obtained bu Riddoch (1990) in Northern Ireland who observed that the girls 

skipped breakfast more than boys , The percentages were 11.9% and 20.8% of boys 

and girls respectively. Gender variation regarding missing of breakfast may be 

attributed to the excess physical exercise performed by boys than girls. Although the
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majority of the studied pupils eat their breakfast at home, only 9.8% of the boys and 

6.9% of the girls eat breakfast at school. This approximately coincide with the results 

of the study of Singlton and Rhoads (1982) among Louisiana school students in USA 

in which 83% of the studied students eating breakfast at home.

Concerning composition of breakfast, egg, cheese, bread, coffee or tea only 

and comflex with milk were the main food item consumed at breakfast by both boys 

and girls. This coincide with the results reported by Musaiger (1994) in Oman, who 

found that bread, tea with milk and cheese were the main food items consumed in 

breakfast among Omani adolescent girls (see Annex 4.1)

As regard healthy dietary habits practiced by the studied pupils, the results 

revealed that 90.2% of boys and 92.8% of girls regularly ate fresh vegetables and the 

mean frequency of vegetables intake was 3.5+2.2 and 3.9+2.6 times per week 

consequently. Lower percentages were reported by Riddoch (1990) in Northern 

Ireland which accounted for 30% of the boys and 50% of girls, but the mean 

frequency of weekly intake was higher and accounted for approximately 6 times a 

week. Moreover our data showed that high percentages of boys and girls, 98.1% and 

97.6% respectively ate fresh fruits regularly and the mean frequency of fruits intake 

was 4.1+2.3 and 4.4+2.7 times a week consequently. Riddoch (1990) in Northern 

Ireland reported that 60% of the boys and 70% of girls ate fresh fruits at least 3 times 

a week. The discrepancy in the intake of fruits and its frequency may be attributed to 

the variation in the dietary style between both communities.

It is obvious from the results that white bread was the most sort of bread 

consumed by 88.1% of the boys and 85.6% of the girls. This is in agreement with the 

results yielded by Riddoch (1990) who reported that 70% of boys and 60%of girls 

normally ate white bread.

Poultry and powdered milk constituted the main kinds of meat and milk 

consumed by studied boys and girls. The percentages were 58.4%, 63.6% and 53.0% 

and 49.6% consequently. This could be attributed to the availability of these kinds of
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foods with a reasonable price. Almost all pupils eat their meals with their families, 

the percentages were 99,0% for boys and 98.1% for girls respectively. This may be 

attributed to the inherited traditions and family solidarity.

Snacking:

Snacking is a very popular practice among adolescents and is a recognized 

aspect of their food behavior. Our results showed that 99.5% and 88.3% of girls and 

boys respectively eat snacks between meals with an average of 2 snacks per day. 

These figures coincided with the results yielded form the National Adolescent 

Students Health Survey (NASHS) in USA, which reported a total figure of 91.0% 

(Farthing, 1991). The relatively higher figure reported by girls than boys could be 

attributed to the high percentage of those skipping breakfast among girls than boys. 

Concerning time of eating snacks it was obvious that the snack taken during the 

school break was the most frequent snack followed by the afternoon snack. Farthing

(1991) in USA and Musaiger (1994) in Oman who reported that snacks taken during 

the school break were often obtained from school canteen which was accessible to 

the pupils during school days.

Our study revealed that bicarbonated beverages represented the favorite drink 

taken by boys and girls, the percentages of intake were 83.3% and 61.4% 

respectively. The most favorite snacks among boys were egg sandwich (59%) cheese 

sandwich (31.2%), potato crisps (29.3%) and cracker (26.2%), while among girls 

were crackers (87.8%), potato crisps (65.2%) cheese sandwiches (4.8%) and egg 

sandwiches (4.5%) (see table (9) also Annex 4.2). The previous snacking habit 

regarding the preferred foods revealed that food habits of Saudi pupils have changed 

drastically during the pervious decades with increased income as a result of oil 

revenue. The traditional diet which consists of dates, milk, bread and tea has changed 

to a more westernized diet which is high in sugar, fat and is low in dietary fibers. 

Potato crisps, crackers and bicarbonated beverages represented the main food items 

that purchased from school canteen. All of these foods have high energy content and

171



low nutritional value. This necessitates the need to inform the school authorities 

about the importance of providing school canteen with nutritious snacks as milk, fruit 

juice....etc. and reinforcement of nutritional education programme for the pupils 

about the nutritive value of the different food items. This observation was detected by 

Meredith and Dwyer(1991) in USA, who stated that about quarter of the energy 

intake of adolescents comes from low value foods which are termed Junk foods such 

as desserts, non diet soft drinks, candy, pies and cakes. These foods are rich in total 

fat, saturated fat and cholesterol which are considered risk factors for CHD.

24 hours dietary recall :

The purpose of the 24 hours dietary recall component in the present study is 

to describe the dietary factors that may be associated Avith CHD risky situations. 

Understanding such relationships early in life would offer direction for modification 

of dietary pattern that in turn will minimize future occurrence of CHD. It was 

obvious that the percentage of calories derived from fat in the diet consumed by boys 

of both age groups and girls aged 8.5-9.5 years exceeded the recommended 

acceptable level which is 30% of total caloric intake (table (10). A similar results 

were obtained by Frank et al (1978) in Bogalusa Heart Study, which was conducted 

on Louisiana children in USA.

Excess intake of calories by girls aged 8.5-9.5 years compared to boys of the 

same age group was observed in our study. The means of their daily caloric intake 

were 2810.3+854.7 and 2436.7+624.7 respectively. However the reverse occurred in 

the older age group (11.5-12.5 years), where the mean daily caloric intake for boys 

exceeded that of girls. Also, fat and protein intake by boys preponderated that of 

girls. In general, the mean of the daily caloric intake of our studied pupils remained 

slightly below the caloric requirement recommended by FAO/WHO in 1973 which 

was 2900 Kcal for boys and 2500 K cal for girls except for the girls aged 8.5-9.5 

years. Although the 24 hours recall has got its limitation in quantifying the actual 

dietary intake of individuals, we can conclude that with the exception of the latter age
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stratum, the daily caloric intakes by other age and sex strata are considered sufficient 

from my point of view, particularly if we take in consideration the effect of other 

factors that decrease the need for excess calories as hot climate and hypoactivity 

which was markedly elicited among studied girls.

Anthropometric Measurement:

Growth monitoring is a cornerstone of primary health care. It is an important 

element in medical care even in developed countries (Stinson, 1991). The present 

study used US (NCHS) data as a reference population and related the values of height 

and weight for the age of our studied pupils to the relevant figures of the reference 

population by using standard deviation scores (S.D. score). This method was 

recommended by Waterlow et al, (1977) and WHO (1983) as an accurate criterion 

for anthropometric assessment. With regard to weight for age which reflects the 

current nutritional status, the results revealed that obesity was higher among girls 

than boys, the percentages were 5.6% and 4.3% respectively among pupils aged 8.5-

9.5 years. Similar findings were observed among girls and boys aged 11.5-12.5 years, 

where the results revealed that obesity percentages were 5.1% and 3.7% respectively. 

The overall prevalence of obesity was higher among girls than boys. This may be 

attributed to engagement of boys more frequently in strenuous games and sports 

activities both inside and outside their homes either in schools or clubs than girls. 

This coincided with the findings of our 7 days activity recall which clarified that the 

girls performed less physical activities as compared with boys. Moreover it coincided 

with the results obtained from our 24 hours dietary recall which revealed that girls 

caloric intake was more than boys aged 8.5-9.5 years. The observation was also in 

agreement with the assumption stated by Al-Sekait et al (1992) and Magbool et al, 

(1993) in their studies in Saudi Arabia on equivalent age and sex groups. Our results 

differed from the results obtained by Al-Sekait et al, (1992) in Saudi Arabia, who 

observed the general tendency for boys to gain weight more than girls below the age 

of 10 years. However, their results harmonized with our findings in the general
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tendency for girls to gain weight more than boys beyond the age of 10 years. A 

possible explanation has been postulated that puberty occurs at an earlier age for 

girls. This was also in accordance with the results of the survey which was carried 

out in Riyadh, Saudi Arabia by Al-Shehri during the year 1993, on a representative 

sample of 1632 adolescent school girls, aiming to determine the age at menarche. 

The results revealed that their mean age at menarche was 12.8+1.1 years. Also, the 

study attributed the trend of earlier occurrence of menarche among studied girls than 

among previous generation on the one hand and other countries on the other hand to 

environmental and sociodemographic factors.(Al- Shehri, 1995).

The assessment of nutritional status of our pupils which based on BMI 

percentiles of NHANESl standard population revealed that the prevalence of obesity 

and superobesity among girls was relatively higher than that of boy s. It was 14.2% 

and 13.9% among girls aged 8.5-9.5 and 11.5-12.5 years respectively compared to 

10.3% and 13.6% among analogous groups of boys. A similar result was obtained by 

Musaiger (1994) in Oman who reported that the prevalence of obesity among Omani 

adolescent girls was 12% and attributed that to high intake of energy rich foods, lack 

of physical exercise and sociocultural factors. Moreover, a survey utilized the NCHS 

standard, carried out in Saudi Arabia revealed that the prevalence of obesity among 

children below the age of six accounted for 14% (WHO, 1989). Another explanation 

for the high obesity prevalence observed in our study that may be appropriate here is 

due to the fact that our children are shorter than the reference population. Also using 

different data sets (HCHS for height and NHANESl for BMI) could be responsible 

for that observed high prevalence.

Concerning the prevalence of obesity as determined by body fat percent, our 

results revealed an increase in its prevalence with age, it raised from 14.5% among 

girls aged 8.5-9.5 years to 26.5% among the older age group. A similar finding was 

detected among boys. Also, obesity was more prevalent among girls than boys, 

markedly among the younger age group where the percentages were 7.7% and 14.5%
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for boys and girls consequently. This may be due to lower levels of physical activity 

performed by girls than boys and by the older than the younger age group.

With concern to height for age, which is considered as an indicator of past 

nutritional status, our results exhibited that 9.6% and 18.6% of boys aged 8.5-9.5 

years and 11.5-12.5 years respectively fell below-2SD of NCHS standard compared 

to 10.2 % and 22.8% among the equivalent girls. The present observation coincided 

with the conclusion postulated by Atallah et al (1990), in their study which compared 

the height of Saudi and British girls and showed that Saudi girls were shorter than 

Europeans. The apparently rising percentage of stunted children according to age may 

be an artifact because of the effect of the puberty changes where the NCHS children 

may have their puberty growth spurt earlier than our children. This variation could be 

also attributed mainly to genetic and environmental factors.

The criteria of normal child growth are usually based on weight and height 

standards derived from a sample of a well nourished white children in developed 

countries. Such standard may be inappropriate as a universal reference to be used in 

different areas of the world. In particular it is claimed that gro^vth potential of 

children in certain areas may not be similar to that of the reference population. 

Habicht (1974) claimed that the differences due to racial or ethnic factors are small as 

compared with the environmental effect. However, WHO (1983) advocated that the 

data published by NCHS should not be used as reference data for comparison of 

nutritional status for the age group (10-18 years) due to variation in the onset of 

sexual maturation and release of sex hormones with its known anabolic growth 

effect. However, due to lack of a Saudi national standard, comparison of our study 

results was done with the relevant NCHS data.

The present study used different methods to estimate the magnitude of obesity 

because the prevalence of obesity, greatly depend on the criterion used to define it. 

Each of these criteria has its own merits and drawbacks. Dhuranhar and Kulkami

(1992) observed that BMI underestimated and body fat percent overestimated the
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prevalence of obesity as compared to that obtained by percentage excess body weight 

forage. This observation did not coincided with the results yielded from our study 

which showed that the prevalence of obesity as determined by BMI occupied an 

intermediate level between the low level of obesity determined by percentage excess 

body weight for age and the high level determined by body fat percent.

Although I have concentrated in the previous 3 pages on the obesity because 

of its close relation to the study objectives, but that does not mean I should forget 

about the under weight group of children. The prevalence of under weight group 

according to weight for age measure was 8.8% and 13.1% for younger and older boys 

compared to 5.6% and 11.0% for younger and older girls. It was higher for both boys 

and girls aged 11.5-12.5 years (15.6% and 15.2% respectively). This confirm the 

assumption that Saudi children is facing the problem of the “nutrition in transition” 

where both under weight and obesity are both present among them.

Iron deficiency anaemia :

Iron deficiency anaemia is a problem of serious public health significance 

given its impact on physical development, work performance and scholastic 

achievement. It is the most prevalent nutritional problem in the world today. 

Adolescent girls and women of child bearing age are at a great risk of developing 

iron deficiency anaemia (De-Maeyer and Adiels- Tegman, 1985).

Our study revealed that the prevalence of anaemia was more common among 

girls than boys. It was 9% among girls aged 11.5-12.5 years while it was 5.6% among 

the equivalent age group of boys. Inspite of preponderance of anaemia among studied 

girls than boys, the difference was statistically insignificant (P>0.05). With reference 

to sex difference in the prevalence of anaemia, De-Maeyer et al (1989), reported a 

higher prevalence of anaemia among adolescent girls than boys and attributed the 

prevalent variation to increase demands of adolescents girls to iron. Also, the excess 

in the prevalence of anaemia among girls than boys was in agreement with the results 

obtained by Nelson et al, (1993) in UK, who reported that the prevalence of anaemia
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among boys was 3.5% compared to 10.5% among girls, The difference elicited in the 

prevalence of anaemia between this study and ours could be attributed to variation in 

the diagnostic procedures, studied population and criteria selected for diagnosis of 

anaemia. A higher figure for the prevalence of anaemia among primary school girls 

which accounted for 26.4% was reported by Rasheed et al, (1989) in the Al Khobar 

province of Saudi Arabia. The difference between the higher figures reported in the 

Al Khobar study and relatively lower figure reported in our study could be explained 

on ecological basis, as the Al-Khobar study was conducted on rural adolescent girls 

with a relatively high level of parasitic infestation which reached 9.2%

The present study used several laboratory tests to confirm the presence of iron 

deficiency anemia. The diagnostic criteria used in the present study were coincided 

with that recommended and used by Winterobe et al (1981), De Maeyer et al, (1989), 

WHO (1990) and Ballin et al, (1992). Moreover, the cut off points used in the present 

study, taken in its consideration the normal level for the persons age/sex group. 

Fortunately, several laboratory parameters have become available in recent year, that 

are more specific for accurate diagnosis of iron deficiency such as serum iron and 

serum ferritin which are considered the most sensitive parameters that reflect the 

level of iron status (Nelson et al, 1993). In this respect, our study revealed that low 

serum iron level was more preponderant among girls than boys. This low level 

showed a steady increase with age particularly among girls, the percentages were 

3.8% and 5.4% among younger and older girls respectively. This observation was 

also detected with serum ferritin where the percentage of girls with a low level was 

3.1% among younger age group in contrast to 13.1% for the older age group. This is 

in agreement with the statement postulated by WHO (1990) which stated that marked 

steady preponderance of the prevalence of iron deficiency occurred with the progress 

of age particularly among girls.

177



Trace elements :

Interest in the importance of trace elements to the health status of human 

population has increased during the last decades. Zinc and selenium are known to be 

essential trace elements for man, their participation at specific metabolic functions 

and as constituents of several enzymes has been shown.

Selenium :

Within the context of dealing with the study of trace elements, our study paid 

attention to investigate blood selenium among school children, because selenium 

may provide a defense against the build up of lipid peroxides and free radicals that 

damage cell membranes. It is already discussed that dietary selenium deficiency is 

associated with cardiovascular diseases and selenium concentration is inversely 

related to the risk of cardiovascular diseases. The results derived from our study 

exhibited that the mean blood selenium among studied pupils ranged between 

97.7+22.5 ug/1 and 102.4+28.6 ug/1. So, we can conclude that the mean value of 

selenium concentration in the sera of our studied pupils was higher among boys and 

girls than that of the reference range which accounts for 81.0+14.0 ug/l(Oster and 

Prell-witz 1982).

With regard to the quantitative assessment of the prevalence of low selenium 

level in blood, the results revealed that the overall low level was accounted for 6.1%. 

Our cut off point was the lowest value of Oster and Prell-. Witz study (1982) 

(67ug/l). No statistically significant difference could be elicited between gender 

variation and level of blood selenium (P> 0.05).

Zinc :

The results yielded from our study clarified that the mean serum zinc 

concentrations among boys and girls ranged between 13.36+1.95 and 14.23+2.37 

umol/1. Approximately similar figures were obtained by Vuori et al, (1985) from their 

study which was conducted on Finnish children and adolescents. They estimated that 

serum zinc among boys and girls were 14.3 umol/1 and 14.6 umol/1 consequently.
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Low zinc level in the serum was more relatively observed among studied girls than 

boys using the lowest value of Vuori et al study (1985) as our cut off point. It was 

3.1% among older girls compared to 1.5% among equivalent boys. Although the 

difference was statistically insignificant, the overall prevalence of low serum zinc 

level among studied pupils was 1.5%. However, there is still no reliable indicator of 

zinc deficiency. Proof of deficiency still depends on getting a response to 

supplementation. Circulating levels of zinc do not necessarily reflect zinc status. 

Also, a low level of zinc in the blood do not provide conclusive evidence of zinc 

deficiency. Shrimpton (1993), attributed the difficulty in diagnoses of zinc deficiency 

via blood due to its linkage to more than 200 blood enzymes, so most zinc in cells is 

tied up in a fimctional way. Moreover, Hambidge (1985) concluded that inter

laboratory differences in assessment of normal ranges make it necessary to use the 

total normal ranges for the reference population.

Vitamin A and Beta Caroten :

Vitamin A deficiency is the most common cause of preventable blindness, it 

also contributes to decreased physical growth and impaired resistance to infection 

and lead to increased mortality in children WHO, (1992A).

In our study, low levels of vitamin A and Beta caroten were noticed among 

1.2% and 1.5% of studied pupils consequently. The absence of deficiency of vitamin 

A and the low percentages of pupils with low level of vitamin A and Beta caroten in 

the serum could be attributed to the food availability and dietary pattern of the pupils 

which revealed that fiuits and vegetables were taken weekly by more than 90% of the 

pupils with suitable frequencies, besides the availability of milk and its products. 

Also, this could be attributed to nutritional education programme adopted within the 

context of school health services. No statistical significant difference could be 

detected between both genders with regards to vitamin A and Beta caroten levels in 

both age strata (P>0.05).
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Vitamin C :

Assessment of vitamin C level in the plasma of our studied pupils revealed 

the absence of deficiency status among them. However, low levels were only 

detected among 2.9% of the pupils. A low level of vitamin C in plasma was 

completely absent among girls aged 11.5-12.5 years. Meanwhile, the results showed 

a slight increase in the percentages of boys with low level of vitamin C by increase in 

age. The percentage among those aged 8.5-9.5 years was 3% which raised to 4.5% 

among those aged 11.5-12.5 years.The absence of vitamin C deficiency among 

studied pupils could be ascribed to citrus fruits and vegetables availability and to 

health education programme carried out in schools.

Physical Activity Assessment :

In the latter part of the present century, there has been a dramatic reduction in 

the amount of physical activity performed in daily life all over the world, due to the 

use of motorized transport and labour saving devices. It is now accustomed for the 

great majority of people to get through every day activities with much less physical 

activity. This is particularly the case in Saudi Arabia, where the rapid economic 

progress which occurred during the last decades was associated with marked 

modernization of lifestyle and motorization of transport, as shown by the increasing 

number of imported vehicles from 175.364 in 1976 to 482.734 in 1982 (Statistical 

Year Book, Kingdom of Saudi Arabia, 1987).

7 Days activity recall :

In order to assess the physical activity performed by the studied pupils and to 

identify the pupils performed low physical activity which may predispose them later 

on to the risk of CHD, the present study included a 7 days activity recall. 

Quantification and scoring of the physical activities performed by the pupils were 

done on approximately similar basis to the principles used by Riddoch (1990) in 

Northern Ireland Health and Fitness Survey. Slight changes were introduced to make 

the items of the activities and the scale of measurements suitable for Saudi activities
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circumstances. The previous method allowed the researcher to categorize and classify 

the pupils according to the types and intensity of the daily physical activities they 

performed. Limitation of this recall method has been addressed earlier in the 

methodology.

With regard to the results concerned with the physical activity performed by 

the pupils during school journey and which constituted one of the main items of 7 

days activity recall substudy, it is obvious that 56.7% of boys and 36.5% of girls 

walked to their schools. Furthermore, 67.9% of boys and 53.4% of girls returned 

home on foot. This means that boys performed more physical activities than girls 

during the journey to and from school. This is in accordance with Riddoch (1990), in 

Northern Ireland who reported that 4 out of 10 boys and 2 out of 10 girls, normally 

travelled to school on foot. Also the same investigator found that 5 out of 10 boys 

and 3 out of 10 girls normally travelled home from school on foot. Furthermore, Saris 

(1982) in Germany concluded that boys were more active than girls. On contrary, 

Telama et al, (1985) in Finland found that the percentage of girls who walked to and 

from school was higher than the percentage among boys. As concerning the duration 

spent during going to school, our results revealed that the mean duration of this 

journey for boys was 7.9±4.9 minutes compared to 6.7+5.5 minutes among girls. 

This reflected the physical accessibility of the schools to the pupils as educational 

services covering almost everywhere in Saudi Arabia besides availability of private 

cars to whole pupils families. Subsequently, we can conclude that the restricted 

activity performed by the pupils during either going to or returning from school did 

not represent a good chance for them to perform a suitable physical exercise.

Kenneth et al (1987) stated that physical activity is a complex behavior for 

which there is no standard measurement. However, our study paid attention to the 

interrelated dimension of physical activity as: type of activity, extent of participation 

in these activities, duration and intensity of activities performed. In this regard our 

study focused on estimation of dyspnea among studied pupils which in turn
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expressed that the pupils performed sufficient physical exercise to benefit their 

cardiopulmonary fitness.

Among pupils who went to and/or returned from schools on their feet, only 

13.9% of boys and 19.8% of girls had dyspnea. Despite the fact that this type of 

physical activity was practiced by about half of the pupils, but for a short period of 

time as previously mentioned. However, it is obvious that only a minority of them 

reached the desired level of benefit for cardiopulmonary fitness. This coincided with 

Armstrong and Bray (1991) in UK who stated that few children were found to 

experience the amount of physical activity which could be associated with an 

improvement in their cardiopulmonary fitness.

In the present study, dyspnea due to physical exercise performed during 

school break was elicited among 9.6% of the boys compared to 4.1% of the girls. The 

difference was statistically significant (P<0.01). This means that boys were generally 

more active than girls during the school break. This finding is in accordance with 

Riddoch (1990) who noticed the same observation among the studied pupils in 

Northern Ireland.

Participation of boys in physical education classes activities to the extent that 

induce dyspnea was elicited among 39.0%. The mean fi*equency of dyspnea attacks 

per week was only 1.7+0.8. This observation may reflect our need to motivate the 

pupils to more active participation in physical education classes. It is noteworthy for 

mention that physical education classes in Saudi Arabia are mandatory for male 

pupils and their marks are involved in the total education score of the pupils in all 

educational grades. With all that in mind, the implementation of physical education 

classes depend on whether the school has a covered playground or not, in particular 

the climate in Riyadh is very hot for most of the year. Moreover, participation in 

physical education classes, school games or clubs physical activities is confined to 

males due to cultural reasons.

182



Measuring physical activities of boys in clubs showed that only 4.8% of boys 

gave history of dyspnea during performing this type of physical activity. The mean 

frequency per week was 1.7+1.1. So, we can conclude that the percentage of 

performance of physical activities in clubs which is restricted only to males due to 

socio-cultural reasons is low and reflects the need to more encouragement of boys to 

participate in sporting activities in clubs.

Dealing with physical activities after returning home from school, the results 

of the present study revealed that 66.5% of boys and 28.9% of girls participated in 

these physical activities. So, a majority of boys and a minority of girls were engaged 

in these physical activities. This can be explained on a sociocultural basis which 

minimizes the opportunity for girls to participate in sporting activities outside their 

homes.

The present study observed that dyspnea during practicing physical activities 

in weekend was more marked among boys than girls. The percentages were 24.9% 

and 14.9% respectively. Football was the main type of activity performed by boys 

(75.0%) and running was the main activity among girls (79.5%). A higher figure 

denoting more participation was reported by Riddoch, (1990) who stated that 8 out of 

10 boys and 7 out of 10 girls take part in sporting activity on at least one evening per 

week. The present study observed that first day of the weekend (Thursday) was more 

preferable for performance of sporting activities than the other day. This observation 

was detected by Riddoch (1990). The above mentioned observation may be 

attributed to the general consensus of the pupils to specify the first day of the 

weekend to recreate themselves after the work days. On the second day of the 

weekend (Friday) pupils may be incorporated in homework finishing before going 

back to school and are busy in preparing themselves for Gumaa (Friday) prayer 

which consumes a considerable time. It is noteworthy here, to mention that Gumaa 

prayer is a holly duty for every adult Muslim and the children are encouraged to 

accompany their fathers, in an attempt to enhance their Islamic practices.

183



Calculation and scoring of the multiactivities included in 7 days activity recall 

revealed that boys had a higher physical activity score than girls at different age 

strata. This coincides with the findings of Saris (1982) and Riddoch (1990). 

Moreover, our study exhibited that younger boys had a lower physical activity score 

than older ones. This is supported by the finding of Weymens and Rybrouck (1989) 

who found that younger children had the lowest level of physical activity. However, 

the reverse was observed among our studied girls and could be explained on a 

cultural basis.So, it can be concluded that boys were more active during almost every 

opportunity for performing physical activities either inside or outside schools than 

girls. This may be ascribed to prohibition of sports activities in schools and clubs for 

girls. However, boys are physically more active than girls even in western 

communities. This coincides with the findings reported by Saris (1985) and Riddoch 

(1990) who reported that boys were far more active than girls at all ages, and the 

involvement of girls in vigorous activity was low in comparison to boys. There is a 

need to carry forward analysis to clarify issues relating to over nutrition , Vo2max 

and dyspnoea. Further analysis for obese children regarding their dyspnoea, 

biochemical data, and physical activity levels will be done as well as comparing them 

with the normal children.

In order to deal with various aspects concerned with health of the studied 

pupils, the study throw some lights on the performance and attitude of the pupils 

towards selective health items.

Attitude is defined as a stable long lasting learned predisposition to respond 

to certain things in a certain way (Statt, 1981). It constitutes one of the main items 

which direct the behavior of the studied pupils toward certain situation. In the present 

study, a higher level of favorable attitude was elicited towards : regular sports 

activities, suitable weight preservation, balanced diet and forbidden smoking. 

Pertaining to forbidden smoking item, 96.2% and 94.5% of the studied boys and 

girls, respectively had a strong favorable attitude towards it. This finding is in
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agreement with Riddoch (1990), who found that 78.9% of boys and 82.5% of girls 

considered smoking prevention as being a very important aspect of health behavior. 

The higher percentages observed in the present study can be ascribed to the fact that 

Islamic rules prohibit smoking. Also, the Islamic religion considers it to be totally 

forbidden, as the prophet Mohammed said "no harm and no harming". Also, the 

results of the present study accord with Riddoch (1990), as regards pupils attitude 

towards regular sports activities, eating balanced diet and suitable weight 

preservation.

The results of the present study revealed that only 36.2% of boys performed 

sports activities regularly and demonstrated that 75.5% of boys intended to continue 

practicing sports activities regularly after graduation. This is similar to the findings of 

Riddoch (1990), which yielded that 78.6% of boys decided to continue playing sports 

after leaving schools. So, performing regular physical exercise became a common 

attitude among more than a third of our pupils. This is important, because behavioral 

traits track over time. Hence, an active child may lead to an active adult, but it is very 

rare that inactive child may grow into an active adult. This is because physical 

activity levels decrease with age advancement (Cole and Almond, 1992).

It was found in the present study that activities which required physical 

exertion was performed by 35.6% and 17.7% of studied boys and girls respectively. 

The difference was statistically significant (P<0.01). This finding agrees with Telama 

et al, (1985) and Sunnegardh and Bratteby (1987) in Switzerland. Also, Riddoch,

(1990) reported that 41.2% of boys and 22.6% of girls played sports at their leisure 

time. Moreover, our study declared that the frequency of practicing sports activities 

per week was higher among boys than girls. This could be attributed to restriction of 

such activities to boys. Besides, the opportunities to participate in sporting activities 

are more available for boys than girls in the Saudi community.

Regarding the activities performed during leisure times by our pupils, it is 

obvious that sports activities constituted the third rank order among boys while it
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constituted the fifth rank order among girls, this could be attributed to the limitation 

in the performance of such activities for girls in Saudi communities, that was 

reflected on the more preference of girls towards indoor activities where 27%, 20.2% 

and 12.1% of them watch T.V. and video, read, and play computer games 

respectively, in contrast to 18.9%, 2.3% and 3.4% of boys respectively.

Our results also showed that T.V. watching during leisure times occupied the 

second rank order among the various activities performed by both genders, this 

finding is more or less similar to that observed by Riddoch, (1990) in Northern 

Ireland where T.V. watching was the second and third most popular activity among 

boys and girls respectively.

Heart Rate Monitoring :

Children's heart rates were monitored using lightweight radiotelemetry. Heart 

rate monitoring as a method for estimating physical activity, has certain limitations, 

which threatens the accuracy of the collected data. First, the children know that they 

are being studied, so they may change their behavior. Second, it is unsafe for the 

monitors to be worn during contact sports. Also, they can not be worn during water 

based activities. However, telemetry is suitable for a field study situation (Riddoch et 

al, 1991). The present study found that boys exceeded girls in mean time (in minutes) 

during which the heart rate of vigorous exercise was reached (heart rate >160 

beats/min). So, it can be concluded that boys performed vigorous exercise more than 

girls. No statistical significant difference between both sexes was found as regards 

heart rate levels indicating mild or moderate physical activity. This is in accordance 

with Gilliam et al, (1981) who found that boys had a longer duration of heart rate 

indicating vigorous physical exercise than girls but with no statistical difference 

between both sexes as regards duration of lower heart rate categories. Also, the same 

findings were observed by Bradfield et al, (1971) and Saris et al, (1980).
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Physical Fitness Assessment:

The present study used two tests for estimation of maximal oxygen 

consumption (V02 max), which in turn reflected the cardiorespiratory fitness and 

maximum work load of the studied pupils. These tests were : step test and 20 MST. 

Hermansen and Oseid (1971) advocated the estimation of V02  max for evaluation of 

the cardiorespiratory fitness as it give valuable information about the functional 

capacity of the oxygen transport system and also the maximal aerobic work power of 

the subjects.

I - Step test :

In order to avoid the limitation concerned with the application of this test, as 

its suitability for a broad group of people is usually hampered by a fixed platform 

height, which causes early muscle fatigue or exhaustion and which often precludes 

the completion of the test (Francis, 1987). The present study used an anatomic model 

that standardized the work efficiency of stepping, based on the stature of the studied 

individuals aged 6 to 18 years which was developed by Culpepper and Francis (1987) 

and tested by Francis and Feinstein (1991). The results of the present study revealed 

that boys had a higher V02  max level (49.6+5.6 ml/kg/min.) than girls (45.7+5.6 

ml/kg/min.), as determined from step test, and the difference was statistically 

significant (P<0.01). Also, the same observation was elicited in comparing boys and 

girls at the higher age group and the difference was also statistically significant 

(P<0.01). This observation coincided with the conclusion yielded from 7 days 

activity recall substudy which declared that boys were more involved than girls in 

various activities whether inside or outside school, due to certain socio-cultural 

considerations. Moreover, our results are in accordance with Washington et al (1988) 

and Boreham (1991), who found that boys always had a higher level of V02  max than 

girls.They reported that the mean level of V02 max among boys was 47.0+ 6.0 

ml/kg/min., while analogous value among girls was 42.0+5.0 ml/kg/min.
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Low level of V0 2  max as determined by step test was detected among 4.9% 

and 4.0% of the studied boys and girls aged 8.5-9.5 years consequently. This could be 

attributed to the variation in the minimum accepted level of V02 max for both 

genders. It was <41 ml/kg/min. for boys and <36 ml/kg/min. for girls. With regard to 

the higher age group, a higher percentage of low level of V02  max was detected 

among girls than boys, the percentages were 14.3% and 10.5% respectively. This 

denotes the lower amount of physical activity of girls than boys, and throws light on 

the restriction of adolescent girls physical activity in the Saudi community. Also, the 

present study held a comparison between its V02 max figures as yielded by step test 

and the results obtained from Alabama study carried out by Francis and Feinstein

(1991). The comparative results revealed that the differences between the means of 

V02  max in the younger age group for both genders were statistically significant. On 

contrary, the differences were statistically insignificant in the older age group 

(P>0.05) with the tendency of the mean to rise among both genders in Alabama study 

than that of our pupils. This could be attributed to ethnic and sociocultural variation 

of the studied pupils in addition to the variation in the age strata of the studied pupils 

in both studies.

20 Meter Shuttle Run Test :

The 20 Meter schuttle run test was conducted on boys aged 11.5-12.5 years 

only. The yielded data revealed that the numbers of laps performed during 20 MST 

were positively and significantly correlated with V02 max values. So, we can 

conclude that the higher levels of V02 max observed among boys could be attributed 

to the relatively higher levels of physical exercise performed by boys during sporting 

activities in and out schools and clubs. Klissouras et al, (1973) and Bouchard (1988) 

stated that individual variation in V02 max level depends on trainability which 

constitutes an important feature of this parameter. Also, there is genetically 

determined pre-training status of V02 max and a tendency of the level of V02  max to 

increase with increasing physical training. Thus, V02 max results should be
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interpreted with respect to both genetic variation and physical training performed 

from qualitative and quantitative points of view.

Our results showed that the mean number of laps as determined by 20 MST 

for the studied boys aged 11.5-12.5 years was 61.3+41.4 laps. This figure is 

approximately similar to the mean value estimated by Riddoch et al, (1991) in the 

Northern Ireland which was 65.0+17.0 laps. This accordance may be attributed to the 

fact that we used the same test technique in the present study as was used in the 

Northern Ireland Health and Fitness survey (Riddoch, 1990).

CHD Risk Variables :

CHD is recognized as a serious public health problem as it constitutes one of 

the major causes of morbidity and mortality in the developed and developing 

populations today. Our study represents an organized attempt to detect coronary risk 

variables among apparently healthy pupils of which they are unaware. It is already 

known that CHD is thought to be of a multifactorial origin and therefore emphasis 

should not be focused on any single risk variable alone. So, the present study try to 

investigate the situation of multifactors which seems to be closely associated with 

future risk of developing CHD, such as: elevated blood pressure, hyperlipidemia, 

obesity, family history of cardiovascular disease and inadequate physical activities. 

The screening of the juvenile pupils will help to increase the knowledge about the 

epidemiology of CHD determinants in Saudi Arabia. So, intervention measures could 

be taken to prevent the emergence of living patterns that contribute to increased risk 

of disease or to control the elicited risk variables. These measures resemble the 

primordial and primary prevention strategies. It is noteworthy to mention that the 

primordial level of prevention is identified as a result of increasing knowledge about 

the epidemiology of cardiovascular diseases. It is known that CHD occurs on a large 

scale only if basic underlying causes are present (Beaglehole et al, 1993). The age 

strata selected for screening of the CHD risk variables in our study were supported by
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researchers who signified the early identification of the risky levels variables among 

children and adolescents (Gilliam et al, 1977).

Blood pressure :

The present study has estimated the prevalence of risky levels of systolic and 

/or diastolic blood pressure among school children. Although the prevalence of 

clinical hypertension is of a far lesser magnitude in children than adults, there is 

ample evidence to support the concept that the root of essential hypertension extends 

back into childhood (National Heart, Lung and Blood Institute, 1987). An analysis of 

our data revealed that boys were at more risky level than girls. Similar figures were 

reported by Boreham et al, (1993) in Northern Ireland. The results yielded from our 

study revealed that the age variable seemed to be effective in elevation of blood 

pressure among both genders. Risky levels of systolic blood pressure were detected 

among 9.5% and 4.5% of boys and girls aged 8.5-9.5 years respectively. The 

percentage rose to 12.9% and 11.7% among boys and girls aged 11.5-12.5 years 

respectively. This was supported by our findings which revealed diastolic and both 

systolic-diastolic blood pressure were increased with age among boys. There was a 

1.45 mmHg average annual increase in the mean of systolic blood pressure in boys 

compared to 2.3 mmHg among girls. Also, there was an increase in the mean of 

diastolic blood pressure with age among boys and girls. The average annual increase 

in the mean of diastolic blood pressure of the studied pupils were 1.5 mmHg and 1.8 

mmHg among boys and girls respectively. The same observation was detected in the 

Muscatine study conducted in Iowa, USA by Lauer et al (1975), who reported similar 

figures to that reported in our study. The average annual increases were 2.6 mmHg 

and 1.9 mmHg regarding systolic blood pressure for boys and girls consequently and

1.3 mmHg regarding diastolic blood pressure for both genders. The difference could 

be attributed to the variations in the age strata, general characteristics, sample size 

and criteria used for assessment of blood pressure risky levels in both studies. So, we 

can conclude that boys are considered more prone to future development of
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hypertension and CHD than girls. This is supported by our findings which revealed 

the positive significant correlation between systolic blood pressure and LDL and 

HDL/TC ratio. Also, a positive correlation was observed between diastolic blood 

pressure and HDL/TC ratio. Moreover, a positive significant correlation was 

observed between anthropometric variables as weight, BMI and skinfolds thickness 

on one hand and blood pressure on the other.

Blood lipids:

Cholesterol :

Our data revealed that the mean value of serum cholesterol decreased with 

age among girls, the values were 4.95+0.83 mmol/1 and 4.84+0.82 mmol/1 among 

girls aged 8.5-9.5 years and 11.5-12.5 years consequently. On the contrary, our 

results revealed a slight elevation among boys, the equivalent values were 4.87+0.85 

mmol/1 and 4.89+0.84 mmol/1 respectively. This is in agreement with Gliksman et al, 

(1990) in Australia, who detected an obvious trend of reduction in serum cholesterol 

with increasing age of girls and a reversible trend regarding boys. Further 

interpretation of our cholesterol data revealed the absence of statistical significant 

difference between cholesterol level and genders in both studied age strata. Risky 

elevated levels of serum cholesterol (> 5.2 mmol/1) were detected in percentages 

ranged between 29.5% - 34.1% of the studied pupils. The same percentages were 

reported by Lauer et al, (1975) in their Muscatine study in Iowa, USA, who reported 

that about one third of the studied pupils had a high cholesterol level. Also, Boreham 

et al, (1993) in Northern Ireland found that 11-24% of the children’s serum 

cholesterol exceeded the acceptable limit of serum lipid values. While a lower figure 

which accounted for 10% among children was reported by Gilliam et al (1977) in 

Michigan, USA. The variations in the previous percentages could be attributed to 

variation in the time of implementation of the studies, demographic features and 

methodological procedures adopted.
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Our data showed a positive statistical significant correlation between 

cholesterol level and social score. However, the association between cholesterol and 

social score level is open to controversy. Lauer et al, (1975) suggested that economic 

strata did not influence the serum cholesterol level. On contrary, Byckling et al, 

(1985) in Finland and Gliksman et al, (1990) in Australia detected an inverse 

relationship between socioeconomic level and serum cholesterol. Our finding could 

be explained according to the local dietary habits in Saudi societies, which showed a 

dramatic change in the dietary pattern from previous traditional food items as dates, 

milk, vegetables to present food items which contain a plenty amount of saturated fat 

such as westernized newly adopted fast foods and local favorite meals such as 

(Kabsa), which comprised of rice, fat, and meat lamp, the latter meals were more 

accessible to higher socioeconomic strata. Moreover, our study demonstrated the 

inter-relationship between cholesterol and body fat percent. A positive statistical 

significant correlation was elicited. In other terms, our finding signifies the 

association between obesity and risky cholesterol situation level.

LDL Cholesterol :

Higher level of LDL was elicited among 29.6% and 40.1% of studied boys 

and girls aged 8.5-9.5 years. Elevated LDL level was detected among about 31% of 

the studied boys and girls aged 11.5-12.5 year. Moreover an obvious increase in the 

mean serum LDL level among girls than boys in both studied age strata was detected. 

The mean values of LDL level among boys and girls aged 8.5-9.5 years were 

2.98+0.84 mmol/1 and 3.23+0.87 mmol/1 respectively, while the analogous values in

11.5-12.5 years age stratum were 3.04+0.82 mmol/1 and 3.04+0.85 mmol/1. This is in 

accordance with Gliksman et al, (1990) in their study which was conducted on a 

representative sample of Australian school children aged 7-15 years and revealed that 

girls had significantly higher serum lipid levels than boys. As regards, the correlation 

between certain anthropometric variables and LDL, our study showed no significant 

correlation between height and weight on one side and LDL on the other side. The
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same result was obtained by Dahlstrom et ai, (1985) in their Finnish multicenter 

study. However, our study detected a positive statistical significant correlation 

between the following physical variables: BMI, skin folds and body fat percent in one 

hand and LDL on the other hand. So, we can conclude that adiposity is usually 

associated with a tendency of high risky level of LDL cholesterol.

HDL Cholesterol :

The mean value of HDL Cholesterol was ranged between 1.33 mmol/1 among 

girls aged S.5-9.5 years and 1.52 mmol/1 among boys of the same age. Approximately 

similar figures were elicited by Boreham et al, (1993) in Northern Ireland and 

Kemper et al, (1990) in Amesterdam who reported analogous figures ranged between 

1.37 and 1.69 mmol/1. It is interesting to show the negative statistical significant 

association which was elicited between HDL and the selected anthropometric 

variables as weight, BMI, body fat percent and skin folds. This signifies the 

association between the adiposity and overweight in one side and the susceptibility to 

develop a low HDL level. This coincides with the finding concluded by Kemper et al, 

(1990) in Amsterdam, Netherlands in their study which was conducted on 

adolescents.

HDL/TC ratio :

With regard to the quantitative measurement of HDL/TC ratio, the mean 

value among our pupils was ranged between 0.27 and 0.32 mmol/1. The values were 

higher among boys than girls and the difference was statistically significant. 

However, similar figures were reported by Byckling et al, (1985) in Finland and 

Boreham et al (1993) in Northern Ireland with corresponding values ranged between 

0.27-0.33 mmol/1 and 0.30-0.31 mmol/1 respectively. Regarding the risky level of 

HDL//TC ratio (< 0.18 mmol/1), our results showed that there was a tendency of the 

ratio to increase with age in both genders, particularly among girls. The 

corresponding percentages for boys and girls aged 8.5-9.5 years were 4.1% and 4.7% 

respectively, while for the older boys and girls the percentages were 6.6% and 9.1%
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respectively. This finding differs with that of Kemper et al, (1990) in Netherlands, 

who concluded that girls had a less risky HDL/TC ratio than boys. The elicited 

discrepancy may be attributed to the variation in the selected age strata of both 

studies, the methodological procedure aspects and different life styles governing 

physical and sports activities in both communities.

Moreover, the associative statistical analysis of our study manifested a 

negative correlation between HDL/TC ratio in one hand and selected anthropometric 

variables as weight, BMI, body fat percent and skinfolds thickness on the other hand. 

This denoted a negative inter-relationship between obesity and HDL/TC ratio which 

subsequently may influence the possibility of future occurrence of CHD. 

Triglycerides :

The present study showed a tendency of serum triglycerides to increase with 

age in both genders. The increase was marked among girls than boys. This is evident 

from our results which revealed that the mean serum triglycerides of boys aged 8.5- 

9.5 years and 11.5-12.5 years were, 0.99+0.61 mmol/1 and 1.04+0.57 mmol/1 

respectively, while the corresponding figures among girls were 1.06+0.55 mmol/1 and

1.21+0.54 mmol/1 consequently. This is in accordance with Lauer et al, (1975) and 

Gliksman et al, (1990) who reported that serum triglycerides were raised with age 

and their mean values were slightly increased among girls than boys. This is also 

evident from our results which revealed that the risky level of serum triglycerides 

was progressively increasing with age. It was raised from 23.4% among boys aged

S.5-9.5 years to 30.7% in the older age strata. This is approximately similar to the 

figure reported by Al-Hazza et al, (1993), in Saudi Arabia who declared that 26.4% 

of boys aged 7-12 years were at risky level. Moreover, a lower figure was detected by 

Gilliam et al (1977) in Michigan, USA, who concluded that 18.0% of the studied 

boys aged 7-12 years were considered at risky level. The discrepancy in the figures 

could be attributed to variations in the diagnostic criteria and methodological 

procedures adopted in both studies.
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Interpretation of our data from the association point of view, revealed a 

positive correlation between serum triglycerides in one side and social score and 

anthropometric variables on the other side. The correlation was markedly observed 

between triglycerides and social score, which was supported by our previous finding 

which denoted a positive correlation between cholesterol and social score.

Obesity :

Obesity is now well established as an important independent risk variable for 

CHD in adults. The role of obesity in the occurrence of CHD is likely to be mediated 

largely through its association with certain risk variables such as elevated blood 

pressure and hyperlipidemia. The National Heart, Lung and Blood Institute (1992) 

and Boreham et al (1993).

Our results revealed a positive correlation between BMI, skinfold thickness 

and blood pressure either systolic or diastolic. Also, a positive correlation was 

elicited between body fat percent and systolic blood pressure. This is in agreement 

with Wiliams et al (1992) in Washington, USA, who concluded that skinfold 

thickness of children and adolescents, was positively associated with blood pressure. 

Moreover, the National Heart Lung and Blood Institute (1992), concluded that 

elevated blood pressure was commonly associated with obesity. Further analysis of 

our data revealed a positive correlation between body fat percent and serum 

cholesterol level. Also, a positive correlation was elicited between BMI, skinfold 

thickness and body fat percent on one hand and LDL level on the other hand. In 

addition a positive correlation was detected between BMI and body fat percent on 

one side and serum triglycerides on the other side. In this regard, Dahlstrom et al, 

(1985) in Finland, elicited a positive association between physical variables (height, 

weight, BMI and skinfold thickness) on the one hand and serum triglycerides on the 

other. While a slight negative correlation was detected between physical variables 

and serum HDL. Lauer et al, (1988) in USA, emphasized the deleterious effects of 

adolescent obesity on the adult blood lipids. Moreover, Kemper et al, (1990) in
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Amsterdam, Netherlands concluded that boys and girls with a high body fat percent 

showed significantly high serum cholesterol and low HDL figures.

Lack of physical activity :

There is a universal consensus that coronary heart disease is inversely related 

to cardiorespiratory fitness (Taylor et al, 1985). Scoring and assessment of 7 days 

physical activity performed by studied pupils revealed that risky level of physical 

activity (<25) was detected among 17.6% of boys and 41.9% of girls aged 8.5-9.5 

years. The corresponding figures among 11.5-12.5 years age stratum were 18.3% and 

49.1% respectively. The marked difference between both genders may be attributed 

to the restriction of practicing physical activities in schools and clubs to boys only. It 

appears therefore that the marked difference in physical performance between boys 

and girls could be explained on a sociocultural basis. Numerous findings obtained 

from many previous studies denoting that physical hypoactivity and sedentary 

lifestyle, indirectly increased the risk of CHD morbidity and mortality, through 

increasing the level of many CHD risk variables like cholesterol, blood pressure and 

obesity (Paffenbarger et al, 1978, Salonen et al 1982 and Leon 1985). The present 

study paid a significant interest in exploring the possible associations between 

physical inactivity and CHD risk variables. The results of the present study declared 

the absence of significant correlations between physical activity score and each of the 

following serum lipids : cholesterol, HDL and HDL/TC ratio. This is in accordance 

with Sallis et al (1988). This is also supported by the findings of Armstrong et al, 

(1990) in their study which was conducted on British children and exhibited the 

absence of significant association between the level of habitual physical activity and 

skinfolds thickness which represented adiposity. Indeed, determination of V02  max is 

considered one of the most commonly used measure that could reflect appropriately 

physical fitness. The present study revealed that V02 max as calculated from step test 

was negatively associated with each of the following anthropometric measures : 

weight, BMI, summation of subscapular and triceps skinfold thickness and body fat
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percent. This is in accordance with Cooper et al, (1976) in USA, who detected an 

inverse relationship between physical fitness in one hand and body weight and fat 

percent on the other hand.

Family history :

In our study a positive family history of CVD was accepted as a risk variable 

when stroke, angina or coronary thrombosis occurred in either parents at any age. Our 

results showed that a positive family history of CVD was detected among a low 

percentage of the parents of the pupils. It was ranged between 2.1 % and 4.1 % of the 

studied pupils. A higher figure was detected by Boreham et al, (1993), in Northern 

Ireland who revealed that 31%-32.3% of the studied pupils had a positive family 

history of CVD. This discrepancy in the figures could be attributed to the more 

exposure of the previous Irish generation to the CVD risk variables associated with 

the modernization of life than that of analogous generation at that time, and to the 

inclusion of the first degree relatives with parents in the family history of CVD risk 

variable in Northern Ireland study.

Socioeconomic level :

Socioeconomic variable has been shown to be associated with the level of a 

number of modifiable cardiovascular risk variables among both adults and children. 

Court (1979) stated that socioeconomic status represents an important cardiovascular 

risk variables indicator. Our data illustrated, the presence of a positive correlation 

between social score and level of lipid constituents such as serum triglycerides and 

cholesterol. It seems that life style factors which vary between the social classes may 

play a role in the observed differences in establishments of CHD risk variables. This 

is in agreement with Gliksman et al, (1990) in Melbourne, Australia who concluded 

that socioeconomic status can be used as a variable to describe differences in the 

level of cardiovascular risk factors in the national population of children. Also, they 

demonstrated a positive correlation between socioeconomic status and serum lipids 

which represent a cardiovascular risk variable in children and adolescents. On the
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contrary, Byckling et al, (1985) in Finland stated that the socioeconomic status has 

little relevance for levels of CHD risk variables among children. In our opinion this is 

concerned with what is sometimes called behavioral epidemiology which could 

explain the relationship between CHD risk variables and certain life style pattern 

which may show some variation in different social classes.

Multiplicity of risk variables :

Considering the rank order of the studied CHD risk variables among pupils, 

the results revealed that hypoactivity occupied the first rank order. This could be 

attributed mainly to diminish participation of Saudi girls in physical activity either 

inside or outside school. This observation was markedly obvious in our results, 

which showed that risky level of physical activity score (<25) was detected among 

49.1% of girls aged 11.5-12.5 years. The equivalent figure in Northern Ireland study 

conducted by Borebam et al, (1993) was 30.6%. Other studied risk variables as 

hypercholesterolemia, obesity and raised blood pressure occupied the 2nd, 3rd and 

4th order consequently. As previously mentioned, the pathogenesis of CHD is 

multifactorial and therefore emphasis should not be focused on any

Concerning the multiplicity of CHD risk variables among pupils, our results 

showed that the percentages of pupils with one risk variable or more (>1) increased 

with age among both genders, with more predominance among girls than boys in 

both age strata. The higher figures among girls could be due to the presence of 

hypoactivity risk variable among about half of them. So, the higher figures among 

girls did not mean that they had more CHD risk variables than boys. This was evident 

from our results which showed that the percentage of boys with 3 or more risk 

variables exceeded that of girls in both age strata.

Comparing our results with that of Michigan study conducted by Gilliam et al 

(1977) from the issue concerned with the frequency of risk variables occurrence 

among pupils, illustrated the presence of certain variations in its occurrence, for 

example the percentage of those with one risk variable in our study exceeded that of
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Michigan study, the corresponding figures were 53.0% and 41.4% respectively. This 

difference could be attributed to the difference in, the sample size, the encountered 

risk variables and the criteria of risk variables assessment.

Inspite that Northern Ireland is considered one of the countries at the apex of 

the world mortality league for CHD (Uemura and Pisa 1988), The results yielded 

fi*om comparing the frequencies of risk variables occurrence among our pupils aged

11.5-12..5 years with that reported in Northern Ireland study conducted by Boreham 

et al (1993) revealed that higher figures were elicited in our pupils than that of 

Northern Ireland study particularly among girls. This could reflect the presence of the 

seeds of CHD risk variables in our children particularly during the last decades which 

showed progressive modernization and dramatic economic changes in our 

communities. These changes accompanied with the establishment of certain CHD 

risk variables as : sedentary life style, inadequate physical performance, faulty dietary 

habits and obesity. Numerous studies in Western communities have attributed the 

causes of chronic diseases as heart diseases, hypertension and diabetes to the changes 

in dietary habits and lifestyle, Anderson (1991). It is noteworthy to mention that the 

dietary habits of Gulf adolescents is approximately similar to those reported from 

western communities. Morgan and Zabik (1986) and Farthing (1991).
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7. Recommendations
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Recommendations

1- Although dietary intake of Saudi school children of both sexes meat the 

American Recommended Dietary Allowances for calories, protein and iron 

except for the older age group of girls regarding their iron intake, a considerable 

numbers of students missed breakfast and consume snack meals high in fat, salt 

and sugar.

This behaviour urge for a strategy to modify it which should focous on the 

followings:

a) A Sound nutrition education as an active component of the school curriculum 

which should be incorporated by Ministry of Education (MOB) and 

Presidency of Girls Education (POGE) especially in elemen-tary schools, 

since children at this age are in the establishing lifetime habits growing 

period. So adoption of healthy life style and dietary consumption pattern 

must be encouraged from early ages.

b) Nutrition control should be exercised on school cafeterias through School 

Health Department (SHD) and appropriate nutritional food lists should be 

only allowed to be available there.

c) All possible médias for nutrition education of school children should be 

tried, by MOE, POGE & SHD in coordination with Ministry of Informa-tion 

(MCI). The nutrition education should be aimed to a students, teaching staff 

and parents.

d) School should allow for active engagement of parents in the nutrition 

education.

2- It was obvious from the results of this study that a considerable proportion of our 

school children are at high risk of developing CHD later when they become 

adults, with levels as high as their counterparts in Northern Ireland which known
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to have one of the highest CHD prevalence in the world. This was clear from the 

high prevalence of hypoactivity, hyperlipidaemia, obesity and hypertension. This 

calls for urgent actions to counteract it. I recommend the following actions to be 

under take by Ministry of Health (MOH) as well as School Health Department 

(SHD):-

a) Further investigation of high risk school children (those with hyperlipidaemia, 

obesity, hypertension or those who are hypoactive) to identify the etiological 

factors or behaviour behind these risk conditions and to chose the appropriate 

preventive measures to be applied.

b) Motivation of school children to engage themselves in different kinds of 

physical activity and sports, and provide the necessary facilities for them 

inside and out side the school to do that.

c) The cultural rules which prohibit the performance of physical activity and 

sports by girls in school and outside school should be further explored and 

should be revised by (POGE) in order to enable the girls to participate in 

these activities within the context of societal culture.

d) Students should be encouraged to participate actively in school exercise 

classes be allowing them to chose the type of exercise they want to perform 

and to enable them to plan these classes together with their teacher and 

providing them with the appropriate facilities.

e) An enforcement of the nutrition education strategy mentioned under 

recommendation (1) above should be applied concentrating here on low fat, 

salt and sugar diet.

3- The affluence observed in Saudi Arabia has led to the development of 

paradoxical nutrition conditions as both undemutrition and ovemutrition exist 

(nutrition in transition). This study has shown that obesity is more among girls
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and undemutrition is more among boys . This has to be appropriately addressed 

in the nutrition education strategy mentioned under recommendation (1) above.

4- It was clear from our experience in the analysis of this study that the social score 

system used was inappropriate for Saudi situation because its bias towards low 

and medium social classes (it calssifred the vast majority of the sample into these 

two categories). This rises the need to establish an appropriate social score for 

Saudi situation.

5- Apart of the deviations in the anthropometric measurement results of our 

schoolchildren that has been shown in this study could be referred to the use of 

the standard reference data set from another different population . If a local Saudi 

standard growth norms were available and used, that part of deviations could 

have been abolished. So the establishment of a local anthropometric standards for 

Saudi children is of an important need.
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9. Annexes



Annex (1) Calculation of Physical Activity Scores

Activity Rating Score
Walking to and/or 5-15 mins 1

from school 16-30 mins 2

31 mins- 1 hr 3
more than 1 hr 4

physical education classes
Not sharing 0

Never occurred 1

Occasionally 2

Mostly 3
Alv^ays 4
School break activity
Sitting 0

Walking 1

Running 2

-After School exercise
Not Sharing 0

Once or twice/week 1

3-4 times/week 2

5 times/week 3
-Weekend activity

Thursday morning Absent 0

Present 4
-Thursday afternoon Absent 0

Present 4
-Thursday evening Absent 0

Present 4
-Friday morning Absent 0

Present 4
-Friday afternoon Absent 0

Present 4
-Friday evening Absent 0

Present 4
Score 37
-Holidays Less active 0.9

About the same 1 . 0

More active 1.1

Total score 40.0(max.)
total X 100

Activity score =   (maximum score = 1 0 0 )

Modified from : Riddoch (1990): Northen Ireland Health and Fitness Survey
40.0



Annex(2) Prediction of V 02  max From a 20 MST scores

No. of laps
V02 max(ml/kg/min)

Boys Girls
5 38 32

1 0 39 33
15 40 36
2 0 41 36
25 42 37
30 43 38
35 44 40
40 45 41
45 46 42
50 47 43
55 48 45
60 49 46
65 50 47
70 50 48
75 51 50
80 52 51
85 53 52
90 54 53
95 55 55

1 0 0 56 56
105 57 57
1 1 0 58 59
115 59 60
1 2 0 60 61
125 61 62
130 62 64
135 63 65
140 64 6 6

145 65 67
150 6 6 69
155 67 70
160 6 8 71

Regression Equations 

Boys: Y = 37.15 + 0.191x 

Girls: Y = 30.77 + 0.252x

Source : Riddoch (1990): Northen Ireland Health and Fitness Survey.



Annex 3 

Instruments of Data Collection



Kingdom of Saudi Arabia 

Presidency of Girls Education 

Health Affairs Directorate

Nutritional Variation and Coronary 

Risk Factors among Saudi School 

Children

Questionnaire (1)

Date : / /

General serial No. : 

Supervisor serial No.: 

District code:

School code:

Class code:

Student age: Date of birth : / /

Review state:

Field review Office check up Data entry

Name : Name : Name :

Date : Date : Date :



A- General information : This section to be completed by either parent or the child 

keeper if non of parent available.

1- How many brothers & sisters for this child.

Brothers..................

Sisters......................

2- What is the child’s sequence among his brothers &sisters.

Sequence .................

3- With whom the child lives.

Both parents | |

Father only I I

Mother only I------1

Other (specify) I------1

4- Parents alive or n o t.

Both alive | |

Father died | |

Mother died I I

Both died I I

5- What type of house you are living in:

Mud house | |

Block made | |

Flat I I

villa I I

B. Section: To be completed by either parent :

1 -Date of birth of your child : Day Month Year

2- His birth w eight............... kg .

3- Does your child suffer from a health problem for long time:

No I I

Yes (specify) I----------1 ....................................................................................................................................................

4- Was your child breast fed exclusively .

No □

Yes I I for how long:

1 . less than a month | |

2. 1-3 months | |



3. 4-6 months I I

4. more than 6  months I----1

5- Is your child on a diet programme :

1. No □
2. Dieting programme by a physician □
3. Dieting progrmme by you □
4. Dieting programme for diabetes □
5. Vegetarian □
6 . Other dieting program. 1 1 Specify

6- Is your child on tonic medicines or vitamins 

No □

Yes I I

C. Section: to be completed by mother or on her behave :

1- How old are you ?.............. year

2- How tall are you?..................cm.

3- What is your weight ? kg

4- Are you :

1 . married (living with the child’s father) ? I I

2. widow? I------ 1

3. Divorced? I------ 1

4. Separated? | |

5. remarried (not the child’s father )? ^ ^

5- Educational level:

1. Don’t kwon reading or writing. | |

2. Kwon how to read and write. I I

3. Completed the intermediate level. I I

4. Completed the secondary level. I-----1

5. Completed the university and/or higher levels. I-----1

6- Did your physician ever told you that you are suffering from:

1. Heart attack Yes I I No I I

2. Coronary thrombosis Yes I I No I I

3. Stroke Yes | | No | |

4. Lower limb blood insufficiency Yes | | No | |



(If yes to any of the above, was it when you were less than 

55 years old) Yes | | No

7- Have your physician told you that you are suffering from :

hypertension (high blood pressure). Yes | |l

if yes are you on treatment for it ? Yes |

8 - Are you diabetic? Yes 1
]i
No

□
No

No

9- Have your physician told you that you are having high blood lipids(e.g. 

cholesterol) Yes

If yes are you on treatment Yes

No

No

10- Have any of your relatives (mother, father, brother, sister) been told by a 

physician that they were suffering from heart attack, coronary thrombosis, stroke 

or lower limb blood insufficiency Yes 1 No

If yes, were any of them below 55 years when he/she was told that?

Yes 1 No

11- Are you doing any regular exercises (Twice or more/week)

Yes 1 No

If yes please specify them :................................................

12- What is your occupation ?

13- Do you have a job or ever had one. Yes

If yes please specify:

1. Was it permanent job

2. Was it temporary job

3. Business.

4. Used to, but unemployed now

5. House Avife

6 . Student (not working)

7. Others specify (e.g. retired, disabled... .etc)

8 . What was your position in your job :

i- Manager Yes I I 1

ii- Supervisor

iii- Others

Yes

Yes

Yes

No

No

No

No

9. If you are a business women. Have you employed others.?

i-Yes 1-5 persons



ii- Yes 6-24 persons

iii- Yes 25+ persons

iv- No employees

Section D: to be completed by father or on his behave:

1- How old are you.............. .year

2- How tall are y o u ............. ..cm.

3- what is your w eight........ ...kg

4- Are you :

1 . married (to the child’s mother)

2 . widow

3. divorced

4. separated

5. remarried (not the child’s Mother )

5- Educational level:

1. Don’t kwon reading or writing.

2. Kwon how to read and write.

3. Completed the intermediate level.

4. Competed the secondary level.

5. Completed the university and/or higher levels.

8 - Did your physician ever told you that you are suffering from:

□
□□
□□
□
□□
□□

1. Heart attack YesO No □
2. Coronary thrombosis Yes| 1 No □
3. Stroke Yes| 1 No □
4. Lower limb blood insufficiency Y e s Q No □
(If yes to any of the above, was it when you were less than

55 years old) Y e s Q No □
9- Have your physician told you that you are suffering from :

hypertension (high blood pressure). Yes | | l No

if yes are you on treatment for it Yes 1 |l No

8 - Are you diabetic Yes |l No

9- Have your physician told you that you are having high blood lipids(e.g. 

cholesterol) Yes | |l No | \l

If yes are you on treatment Yes I ll No I \l



10- Have any of your relatives (mother, father, brother, sister) been told by a 

physician that they were suffering from heart attack, coronary thrombosis, stroke 

or lower limb blood insufficiency I I 1

No

If yes, were any of them below 55 years when he/she was told that

Yes

11- Are you smoking :

1. No never smoking

2. Previous smoker but not know

3. Occasional smoker(a cigarette/pipe/day or less)

4. Regular smoker (more than one cigarette /pipe a day)

12- How many smokers among your family

13 Are you doing any regular exercise (twice +/week)

' ' I | 2Yes 1 No

14- What is your occupation ?......................

15- Do you have a job or ever had one. Yes

If yes please specify:

1. Was it permanent j ob

2. Was it temporary job

3. Business.

4. Used to, but unemployed now

5. Student (not working )

6 . Others specify (e.g. retired, disabled... .etc).

7. What was your position in your job :

i- Manager Yes

ii- Supervisor Yes

iii- Others Yes

No

1 No

1 No

1 No

8 . If you are a business man. Have you employed others.
i- Yes 1-5 persons
ii- Yes 6-24 persons
iii- Yes 25+ persons
iv- No employees

16- What is your monthly income:
10000 SR +
5000-10000 SR 
less than 5000 SR



Kingdom of Saudi Arabia 

Presidency of Girls Education 

Health Affairs Directorate

Nutritional Variation and Coronary 

Risk Factors among Saudi School 

Children

Questionnaire (2) 

(identification card)

Date : / /

General serial No. : 

Supervisor serial No. : 

District code:

School code:

Class code:

Student age : Date of birth : / /

Review state:

Field review Office check up Data entry

Name : Name : Name :

Date : Date : Date :



Special instructions for filling the questionnaire:

In this questionnaire there are 3 different types of questions .

Typel:

These questions ask you to write down information about yourself. All you 

have to do is decide on the correct answer and write it in the space provided.

For example:

How many snakes between meals do you normally eat per day?

 2.... Snakes

Type 2:

These questions ask you to tick the answer that you feel to be the most 

accurate: Read through all the list of possible answer and decide on the correct one 

and tick it :

For example:

For health purposes do you think that you take enough exercise?

(Tick one box only)

Yes : □  1

No ; [ 2 ]  2

I don’t know : | | 3

Type 3:

These questions have a list of possible answers, each of which has a code

number. Read through all the list of possible answers, decide on the correct one and

write the code number in the box as requested.

For example:

I mainly play sport:

In physical education classes   1

For a school team or club 2

With my friend or family___________ |___ | 3

On my own I 14

Other (please print) I I 5

Remember:

1- There are no right and wrong answers (this is not a test).



2- There fore, answer all the questions as honestly and as accurately as you can (this 

is very important).

3- Do not write your name on any page of this questionnaire.

Now begin answering the questionnaire:

1- How do you normally travel to school?

On f o o t  1

By car______________ |___ | 2 Tick on box only

By bus I

2- How do you normally travel home from school ?

On f o o t  I I 1

By car I I 2  (tick one box only)

By bus I I 3

3- How long does it normally take you to travel too school?

Less than 5 minutes | | 1

5-15 minutes | | 2 (tick one box only)

15-30 minutes | | 3

More than 30 minutes | | 4

4-During your physical education classes. (P.E.) How often do you get out of breath? 

(only for boys)

I don’t do PE. I I 1

Hardly ever 2

Occasionally 3 (tick one box only)

Quite often 4

Always__________________ |___ | 5

5- What do you normally do at school break?

Sitting down (talking , reading or eating ) | | 1

Standing or walking around | | 2

Running or making some P.E. | | 3

6 - At the moment how many times per week do you play sports after school house 

(at home, out side home or at club).

None I I 1

Once or twice a week | | 2 (tick one box only)

3-4 times a week | | 3

5+ times a week | | 4



7- At the moment, do you take part in sports or other physical activities at the 

following times during the weekend: (tick yes or no for each item)

Yes No

Thursday morning □ □ 2

Thursday afternoon □ □ 2

Thursday evening □ □  2

Friday morning □ □ 2

Friday afternoon □ □ 2

Friday evening □ □  2

8 - during school holidays, how active are you, compared to during term time?

Less active I I 1

About the same I I 2  (tick one box only)

More active I I 3

9- We want to know about all the exercise you have taken that made you get out of

breath in the last week (do not include today)

9.a -  Travel to and from school :

a.l -  Do you travel to and from school walking ?

Yes I I 1 (tick one box only)

No □  2

((If the answer is no go straight to question 9.b))

a.2 How long did each session last ?

Going too school I 11 (tick one box only)

Returning from school I 12

a.3 Did you get out of breath during this activity.?

Yes I I 1 (tick one box only)

No □  2

((If the answer is no go straight to question 9.b )) 

a A If you got out of breath, was it:

Mild I I 1

Moderate 2 (tick one box only)

Severe 3

a. 5 How many times you got out of breath in the last week during travel to 

and from school. | |



9.b School break activities :

b. 1 Did you make physical activities during school break that made you get 

out of breath.

Yes I I 1 (tick one box only)

No I | 2

((If the answer is no go straight to question 9.c))

b.2 If yes , what type of activity and its duration ?

activity duration

1.................................................................................... ( )

2 .................................................................................... ( )

3................................................................................... ( )

b.3 If you got out of breath was it :

Mild □  1

Moderate | | 2 (tick one box only)

Severe | | 3

b.4 How many times you got out of breath in the last week during the school

break? | |

9.C Afternoon and evening activities ?

c. 1 Did you make physical activity after school hours that made you get out 

of breath ?

Yes I I 1 (tick one box only)

No n  2

((If the answer is no go straight to question 9.d))

C.2 If yes what type of activity and its duration ?

activity duration

1.....................................................................................( )
2 ......................................................................................... ( )

3.................................................................................... ( )

C.3 If you got out of breath was it :

Mild □  1

Moderate I 12  (tick one box only)

Severe I 13

C.4 How many times you got out of breath in the last week during afternoon

and evening activity ? | |



9.d Physical education classes:

d. 1 Did you participate in physical education classes that made you get out of 

breath .?(for boys only) Yes | |l (tick one box only)

No I I2 

((If the answer is no go straight to question 9.e)) 

d.2 If yes what type o f activity and its duration .?

activity duration

1 ( )

2..................................................................................... ( )

3 ..................................................................................... ( )
d.3 If you got out of breath was it :

Mild □  1

Moderate | | 2 (tick one box only)

Severe | 13

d.4 How many times you got out of breath in the last week during physical 

education classes ? | |

9.e Physical exercise in club:

(for boys only)

e.l Did you make physical activity in club that made you get out o f breath? 

Yes I I 1 (tick one box only)

No □  2

((If the answer is no go straight to question 9.f))

e.2 If yes what type o f activity and its duration .?

activity duration

1 ( )
2..................................................................................... ( )

3 ..................................................................................... ( )
e.3 If you got out of breath was it :

Mild □  1

Moderate I I 2 (tick one box only)

Severe I I 3

e.4 How many times you got out o f breath in the last week? I I



9.f School matches:

(for boys only)

f. 1 Did you participate in school matches during last week?

Yes I I 1 (tick one box only)

No □  2

((If the answer is no go straight to question 9.h))

f.2 If yes, did that school matches made you get out o f breath?

Yes I I 1 (tick one box only)

No □  2

((If the answer is no go straight to question 9.h))

f.3 If yes what type of school matches and its duration?

activity duration

1 ( )
2 ............................................................................................. ( )
3 ..................................................................................... ( )

f.4 If you got out o f breath was it :

Mild □  I

Moderate | | 2 (tick one box only)

Severe | 13

f.5 How many times you got out o f breath in the last week? I----- 1

9.h Physical activity in the weekend (Thursday and Friday) :

h. 1 Did you make physical activity during the last weekend that made you get 

out of breath ?

Yes I I 1 (tick one box only)

No I I2

((If the answer is no go straight to question 10) 

h.2 If yes what type of activity and its duration ?

activity duration

1......................................................................................( )
2 ..............................................................................................( )

3 ..................................................................................... ( )
h.3 If you got out of breath was it ?

Mild I I 1 Severe | 13

Moderate | 12 (tick one box only)



h.4 How many times you got out of breath in the last weekend? | |

10- Was the amount of exercise you have taken in the last week about normal for 

you.?

I a m  u s u a l l y  l e s s  a c t i v e  I I 1

About the same I I 2  (tick one box only)

I am usually more active I I 3

11- Generally speaking , do you enjoy physical activity that make you get out of

breath ?

Yes I I 1 (tick one box only)

No EH 2
Write one reason for why you like or dislike i t .....................................

1 2 -  Generally speaking do you enjoy physical education classes? ( f o r  b o y s  o n l y )  

Yes I I 1 (tick one box only)

No E H  2

Write one reason for why do you or don’t enjoy it ?.............................

13- Think of the sport and physical activities that you enjoy most and take part in 

regularly and then answer 

13.a Did you play sports or any physical activity regularly ? ( f o r  b o y s  o n l y )

Yes I I 1 (tick one box only)

No EH 2

((If the answer is no go straight to question 14))

13.b If yes what type of activities and its duration per week?

activity duration

1 ( )
2 ( )

3 ( )

1 3 . C  Where do you usually play the pervious activities ?

(tick one box only every time )



Play this sport mainly First 2 "d 3 rd

activity activity activity

1. In P.E. classes □ □ □
2. For school team □ □ □
3. For club outside school □ □ □
4. With my friend or family □ □ □
5. On my own □ □ □
6 . Other (please print) □ □ □

13.d How good are you at it compared to others of your age and sex ?

(tick one box only)

First 2"“* 3rd

activity activity activity

1. Below average □ □ □
2. About average □ □ □
3. Better than average □ □ □

13.e Will you continue playing it when you leave school? 

Yes 

No

I don’t know

14- Will you play sports when you leave school?

(for boys only)

Yes C Z I

No CZI
I d o n ’ t  k n o w  I I

15- Which one of the following statements describes you best?

Read all four statements before deciding on the appropriate answer

(tick o n e  b o x  o n l y )

15.1 All or most of the free time is spent doing things that involve little 

physical effort (e.g. watch TV, doing homework, talking to friends) | |

or

15.2 I occasionally (once or twice a week) do things in my free time that 

involve some physical effort (e.g play sport, go running , go swimming, 

go cycling ) |----- 1



or

15-3 I have often (4-6 times a week) do things in my free time that involve 

some physical effort ? | |

or

15-4 I very often (7 or more times a week )do things in my free time involve 

some physical effort? I I

16- Below is a list of people whom you should know, we want whether to know they

normally take regular exercise (This means doing a sporting activity two or 

more times a week).

NB: If you don’t have a father or mother at home, or you don’t have an elder 

brother or sister, or best friend, leave those boxes empty.

Yes No

Father [ ] ]  1 □  2

Mother | | 1 I 12

Elder brother | | 1 I 1 2

Elder sister | | 1 | 12

17- How fit do you think you are compared to other of your age and six?

Very fit |---- 1

Fitter than most | |

About average | |

Less fit than most | |

Unfit I I

18- Is your health normally ?

very good | |

good I I

average | |

poor I I

very poor I I

19- In your opinion how important is it for you to : ( tick one box only each time)

Very Of average Not

importance importance importanct

See a dentist at least once a year? I ll I 1 2  I I 3

Have a doctor’s check up once a year? I I I I I I

Know about your body and how it work? I I I I I I



Have a good night’s sleep ? | | | | | |

Eat a healthy diet ? | | | | | |

Be a non-smoker? | | | | | |

Have a good body figure? | | | | | |

Exercise regularly ? | | | | | |

Have a friend ? | | | | | |

Not be stressed or worried? | | | | | |

Know about fitness and how to stay fit? I I I I I I

20- What time do you normally go to bed when the next day is a school day?

Before 8 o ’clock | | 1

Between 8 and 9 o ’clock | | 2

Between 9 and 10 o’clock | | 3 (tick one box only)

Between 10 and 11 o’clock | | 4

Later than 11 o’clock I I 5

21- What time do you normally go to bed when the next day is not a school day

(Thursday & Friday)?

Before 8 o’clock | | 1

Between 8 and 9 o’clock | | 2

Between 9 and 10 o ’clock | | 3 (tick one box only)

Between 10 and 11 o’clock | | 4

Later than 11 o’clock I I 5

22- Have you ever tried to lose weight ?

Yes □  1

No I I 2 (tick one box only)

If yes, how did you do it ? (please write clearly).............................................

23- Have you ever tried to gain weight?

Yes n  1

No I I 2 (tick one box only)

If yes how did you do it ? (please write clearly).............................................

24- Do you think that you take enough exercise to keep you healthy ?

Yes I I 1 No I I 2 (tick one box only)

I don’t know | | 3



25- In your opinion, do you think that you eat healthy diet ?

Yes 1

No I__ I 2 (tick one box only)

I don’t know | | 3

26- In your opinion, do you think that you are overweight ?

Yes   1

No I I 2 (tick one box only)

I don’t know I I 3

27- How long dose it normally take to do your homework ?

less than 30 minutes 

V2 - 1 hour I I

1-12/2 hours I I

1.% -2 hours I I

More than 2 hours I I

28- Below is a list of ways spending your free tim e, we want to know how you

prefer to spend your leisure time ?

1. Watching TV or video Writ the choice number

2. Playing computer games in three boxes only

3. Reading for pleasure(books, comics, magazines) First choice I I

4. Chatting with friends 2"̂  choice I I

5. Playing sports 3"̂  ̂choice I I

6. Doing homework

7. Other (please print)

29- If you had a free afternoon today, would you spend it doing something physical

(e.g. playing sport, riding a bike) ?

Yes □  1

No I 12  (tick one box only)

I d o n ’ t  k n o w  I 13

30- How long do you normally watch TV during a normal week day?

Not at all I I
Less than one hour I I
1-2 hours I I
2-3 hours | |
More than 3 hours | [



31- How long do you normally watch TV on Thursday and Friday ?

Not at all □
Less than one hour □
1 - 2  hours □
2-3 hours □
More than 3 hours □

Thank you for filling this questionnaire. Please go over your answers once again to 

make sure that you have answered all of them. It is very important all questions has 

been answered
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The following question are about the meals that you eat. we need to know what 

type of meal you normally eat on weak days (Thursday -  Wednesday) and on 

weekend days (Thursday and Friday)

1- Do you normally take breakfast before you go to school?

Yes □

No a
2- At what time do you usually eat breakfast ?

Prepared and eaten at home | |

Prepared and eaten at school | |

Buy it from school canteen | |

Buy it from outside | |

3- What type of breakfast you take frequency of different type per week?

Food Times/ week

Coffee or tea only 

Comflex + milk

Tea or coffee + toast or a piece of bread 

Comflex +milk +tea or coffee + toast 

Egg sandwich 

Hamburger sandwich 

Sausage sandwich 

Jam sandwich 

Biscuit 

Chocolate 

Juice

Carbonated beverages 

Milk

Milk with chocolate 

Milk with strawberry 

Milk only

Pizza

Other (please print)

Not at all

4- How many meals do you have per day ? (tick one box only)

One I I Two | | Three | |



(tick one box only)

(tick one box only)

5- What is the main meal do you take ?

Breakfast | |

Lunch I I (tick one box only)

Dinner | |

6 - Do you usually omit one of the main meals?

Yes I I

No □

7- if yes , which one you omit?

Breakfast I I

Lunch I I

Dinner I I

8 - Do you normally take snacks between meals?

Yes □

No I I ( t ic k  one box only)

9- If yes , how many snacks between meals do you normally eat per day?

One snack I I

Two snack I-----------1

Three snacks I I

More than 3 snacks I--------- 1

10- What time and where do you have snacks?

On going to school 

School break 

On return from school 

Between lunch and dinner 

After dinner 

Before bed time

□□□□□□
11- What is your favorite snack between meals?

1 . Toast Fill the following boxes

2 . sandwiches (cheese, eggs, hamburger, other ) with choice numbers from

3. Potato crisps the list on your left □4. Chocolate First favorite snacks

5. Biscuits 2 "̂  favorite snacks □
6 . Carbonated beverage 3"̂  ̂ favorite snacks □



7. Pizza

8 . Nuts

9. Ice cream

10.Fruit

11 .Other (please print)

12- Do you have daily pocket money before you go to school?

Never | |

Sometimes | |

Always I I

13- Do you buy food from school canteen ?

Yes □

No I I (tick one box only)

14- If yes, what type and its times per week?

Food type Time/week

Egg sandwich 

Cheese sandwich 

Hamburger sandwich 

Sausages sandwich 

Jam sandwich 

Biscuit 

Chocolate 

Juice

Carbonated drinks 

Milk

Milk with chocolate 

Milk with strawberry 

Milk only

Pizza

Potato crisps 

Cracker

fishfash 

Befic 

Fishar

Nuts

Other (please print)



15- Do you normallu add suger to tea or coffee ?

Yes-----------------------------I-------1

No I----1 (tick one box only)

I don’t drink tea or coffee I——]

16- How often do you normally eat fruits?

Never | |

Less than once a week | | (tick one box only)

3-5 times a week | |

6  or more times a week | |

17- What sort of milk do you normally drink (this includes the milk that you put in 

your tea or your cereal or cook with)?

Poowder milk (e.g. nido wady ,fatma... etc) | |

Soluble milk (e.g. Saudia m ilk , maraii milk ... .etc) I I

Fresh milk (from cow, kamel or cheeps )  I I (tick one box only)

I don’t know | |

I never take any milk I I

18- What soort of bread do you eat ?

White bread I I
Brown bread I I (tick one box only)

Other (please print) I--------- 1

19- Which of the following do you think most important to do in order to be more 

healthy ?

Eat less carbohydrate (bread, potato, r ic e  etc)--------I--- 1

Eat less fat ( butter, margarine, cooking oil etc)---- I--- 1

Eat less protein (e.g. m eat, fish , egg, cheese.. .etc)----- I--- 1

I don’t know----------------------------------------------------- I--- 1

2 0 - how often do you have a dessert (pudding ) after meal?

Never | |

Less than once a week | | (tick one box only)

3-5 times a week | |

6  or more times a week | |

21- How often do you eat vegetables? (e.g. baked beans, peas, carrots, cabbage, 

lettuce, turnips, cauliflower )



Never | |

Less than once a week | | (tick one box only)

3-5 times a week | |

6  or more times a week | |

22- Which of the following do you eat most often? (tick one box only)

Red meat ( e.g. beef, lamb, camel or its products e.g. burger) I I 

White meat (e.g. chicken, turkey) I I

F is h  E Z I

23- Do you have meal with your family or on you own?

With my family | |

On my own | | (tick one box only)

W hy?..................................................................................................

24- Do you have meal outside your home?

Yes □

No I I (tick one box only)

25- How many times do you have meal outside home ?

Once I I

Twice I I (tick one box only)

3 times I I

More than three I I

26- What sort of food do your eat outside?

Rosbeef j j

Potato crisps |---- 1

Sausage------------------------------------------------- |---- 1

Chicken burger |---- 1

Hamburger | |

Yogurt I I

Gritted chicken | |

Ghees hamburger | |

Gritted onion | |

Other (please print) | |

Thank you for filling this questionnaire. Please go over your answers once again to 

make sure that you have answered all of them. It is very important all questions has 

been answered



Annex (4.1) : Statistical parameters of type and frequency of food items
consumed at breakfast

Food types
(Male n = 420) 

frequency/week 
% mean ± SD

(Female n=376) 
frequency/week 
% mean ± SD

P
value

- Egg sandwich 83.6 4.1±1.4 71.0 3.4±1.9 0.001

-Cheese sandwich 71.7 3.7±1.6 69.1 3.7±1.3 ---

- Coffee or tea only 23.6 5.9±1.6 19.4 3.8±2.3 0.001

- Comflex & milk 21.7 4.9±1.5 24.5 3.9±2.3 0.001

- Comflex, milk, tea & toast 5.5 4.7±1.5 2.4 3.9±1.1 0.16

- Jam sandwich 4.8 4.0±1.03 13.6 3.1±2.1 0.08

- Coffee or milk and toast 3.8 4.5±1.5 9.6 2.8±1.7 0.06

- Hamburger sandwich 1.9 2.1±0.4 7.7 3.2±1.6 0.06

- Sausage sandwich 1.0 3.0±0.0 5.3 2.9±1.8
—

Annex(4.2) : Studied pupils according to the favorite snacks

Favorite snacks Male 
No. %

Female 
No. %

Z value P value

- Sandwiches (egg & cheases) 178 48.0 120 32.1 4.4 0.00
- Potato crisps 67 18.1 74 19.8 0.6 0.30*
- Carbonated drinks 50 13.5 17 4.6 4.3 0.00
- Biscuit or cake 29 7.8 23 6.1 0.9 0.18*
- Emits 15 4.0 35 9.4 2.9 0.00
- Chocolate 8 2.2 40 10.7 4.7 0.00
- Pizza 4 1.1 12 3.2 2.00 0.02
- Ice cream 3 0.8 23 6.1 3.9 0.00
- Toast 3 0.8 25 6.7 4.2 0.09*
- Nuts 2 0.5 2 0.5 0.01 0.49*
- Others 12 3.2 3 0.8 2.4 0.00

Total 371 100.0 374 100.0

* Statistically insignificant



Annex (4.3) Quantitative aspect of dietary items acceding to 24 hours dietary
recall among 36 boys aged 8.S-9.5 years

Food items Water

gms

Fats

gms

Prot.

gms

CHO

gms

Energy

Kcal

Iron

mg

Cereals and its byproducts 192.6 5.6 25.0 162.1 799.1 3.9

Dairy and its byproducts 163.4 14.3 9.8 35.1 308.3 0.3

Fat and oils 4.1 3.2 0.1 0.2 29.4 0.0

Meat, poultry and fish 107.3 58 36.8 0.8 672.6 3.6

Legumes and seed products 1 14.5 5.1 5.5 172.2 5.4

Vegetables and byproducts 85.1 7.8 3.5 13.3 137.5 3.9

Fruits and its byproducts 131.4 0.4 1.2 21.5 94.5 0.9

Beverages 427.6 0.0 0.1 34 136.1 0.1

Sweet 2.4 2.5 0.7 15.5 87 0.4

Total intake / head / day 1114.9 106.3 82.3 288 2436.7 18.5

Annex (4.4) : Quantitative aspect of dietary items acceding to 24 hours dietary 
recall among 42 girls aged 8.5-9.S years

Food items Water

gms

Fats

gms

Prot.

gms

CHO

gms

Energy

Kcal

Iron

mg

Cereals and its byproducts 207.6 10 24.8 168.5 863 7.3

Dairy and its byproducts 190.1 18 11.6 40 368.1 0.4

Fat and oils 1.1 0.8 0.0 0.0 7.8 0.0

Meat, poultry and fish 85.8 32.7 30.4 3.9 431.7 2.8

Legumes and seed products 0.9 9.4 3.4 4 113.9 3.6

Vegetables and byproducts 205.8 32.4 12.7 93.9 717.8 4

Fruits and its byproducts 261.5 0.8 2.7 41.2 182.8 1.8

Beverages 145.6 0.0 0.0 11.7 47 0.0

Sweet 1.5 3.6 1 10.6 87.3 0.4

Total intake / head / day 1099.9 107.7 86.6 373.8 2810.4 16.7



Annex (4.5) : Quantitative aspect of dietary items acceding to 24 hours dietary
recall among 37 boys aged 11.5-12.5 years

Food items
Water

gms

Fats

gms

Prot.

gms

CHO

gms

Energy

Kcal

Iron

mg

Cereals and its byproducts 200.8 7.2 28.9 186.9 928.1 4.5

Dairy and its byproducts 209.3 18 12.4 44.8 390.5 0.3

Fat and oils 0.9 0.7 0.0 0.0 8.6 0.0

Meat, poultry and fish 92.4 45.7 30.2 8.4 565.2 3.5

Legumes and seed products 1.7 13.8 5.2 6.6 171.2 5.3

Vegetables and byproducts 75.8 8.1 3.2 14.8 144.7 2.6

Fruits and its byproducts 133.4 0.5 1.6 27.9 122.7 0.0

Beverages 549.3 0.0 0.1 43 172.5 0.2

Sweet 0.7 1.6 1.6 6.6 42.8 0.4

Total intake / head / day 1264.4 95.6 82.2 339 2544.5 16.8

Annex (4.6): Quantitative aspect of dietary items acceding to 24 hours dietary 
recall among 32 girls aged 11.5-12.5 years

Food items Water

gms

Fats

gms

Prot.

gms

CHO

gms

Energy

Kcal

Iron

mg

Cereals and its byproducts 207 8.3 29.3 192.3 961.1 4.1

Dairy and its byproducts 188.3 18.2 12.3 47 400.7 0.4

Fat and oils 4.6 3.5 0.1 0.2 23 0.0

Meat, poultry and fish 65 20 24 5.9 299.5 2.3

Legumes and seed products 1.7 9.9 3.9 5.5 127.3 3.9

Vegetables and byproducts 96.6 10 3.9 21.3 191 1.6

Fruits and its byproducts 183.9 0.5 1.7 28.4 124.8 1.2

Beverages 232.2 0.0 0.1 17.8 71.4 0.1

Sweet 2.1 2.8 0.9 10.9 72.2 0.6

Total intake / head / day 981.4 73.2 76.2 329.3 2271 14.2



Annex (5): List of abbreviation

BMI Body mass index
Bpm Beat per minute
CVD Cardiovascular disease
CHD Coronary heart disease I

EDTA Ethylene diamine tetra-acetate
HDL High density lipoprotein I

HDL-C High density lipoprotein cholesterol
HDL/TC High density lipoprotein /Total cholesterol ratio
Hb Haemoglobin
K cal Kilo calorie
LDL-C Low density lipoprotein cholesterol
LDL Low density lipoprotein
MCH Mean corpuscular haemoglobin
MCV Mean corpuscular volume
MCHC Mean corpuscular haemoglobin concentration
20-MST 20 metre shuttle run test
NCHS National Center for Health and Statistics
NHANES National Health and Nutritional Examination Survey
PE Physical exercise
PCV Packed cell volume
PWC Physical work capacity
RBP Retinol binding protein
RDA Recommended daily allowance
RE Retinal equivalent
SD Standard deviation
SEM Standard error of the mean
TC Total cholesterol
TG Triglyceride
TIBC Total iron binding capacity
V02  max Maximal oxygen consumption


