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To survey the prevalence rates and associated factors of childhood obesity among intermediate male students in Taif 
City, Saudi Arabia. A school-based cross-sectional study was led in Taif city, 196 Normal healthy schoolboys they 
came from three classes (1st, 2nd and 3rd Intermediate classes) with a mean expected age of 13 years were agreed to 
fill out a questionnaire that included domains on measured children dietary, food types consumptions and activity 
habits, evaluate their home and school dietary conditions. Anthropometric measurements were recorded. The current 
study found that Obesity prevalence among intermediate school students in Al-Taif City was (17.9%), moreover 
children with positive Obesity was discovered to run in the family significantly more predicted, 3.23 folds more,  to be 
obese compared to those with Negative obesity in family history, p=0.002, the Body Mass Index for the children 
suggested that 75% of them had a BMI equal to 27.3 or less , however by classifying their body mass Index into  
groups it was found that 68.4% had Normal weight for height ratio, but another 13.8% were slightly overweight, and 
17.9% were clinically obese children given their age. The incidence of childhood obesity is changing and rising annually 
and is due to the family history of Saudi school-age children's obesity, dietary risk factors and physical activity. It's 
noteworthy to notice that the majority of overweight or obese school students came from high-income families. In order 
to avoid or control their children's obesity, parents must take the appropriate precautions for their children's diets and 
should follow a healthy lifestyle.  

Keywords: Childhood obesity, calories, nutrition, physical activity. 

 
INTRODUCTION 

Obesity is described as getting too much fat on your 
body (Krebs NF, 2007). Overweight is described as having 
too much fat, muscle, bone, water, or a combination of 
these things for a given height (National Institutes of 
Health, National Heart, Lung, and Blood Institute, 2010). 
Obesity and overweight are caused by a “caloric 
imbalance,” or a ratio of calories expended to calories 
consumed, and are influenced by a combination of 
genetic, behavioral, and environmental factors (Daniels 
SR, 2005). The cause of obesity is correlated with the 
eating habits of a person, insufficient physical activity, and 
inherited factor (Moreno LA, 2011). Obesity is measured 
by means of the Body Mass Index for Age (BMI), a 
standard instrument that calculates weight in kilograms by 
calculating height in square meters (kg/m2) (Pescovitz 
OH, 2004). In 2010, the global number of overweight 
and/or obese children under the age of five was reported 
to be about 43 million, with 35 million of these originating 
from developing countries (De Onis M, 2010). Obese 
children are more likely than their average weight 
counterparts to develop disabilities, skip school regularly, 

struggle with health-related limitations, and need regular 
medical care (Health and Social Care Information Centre, 
2014). In addition, obese and overweight children are 
more likely to have adult obesity and to develop problems 
associated with obesity, such as morbidity, disability and 
premature adult mortality. Accordingly, there are no up-to-
date and authoritative national statistics on the prevalence 
of obesity in Saudi Arabia (Murphy EA, 2003) (Al Shehri A, 
2013). Earlier studies indicate that the pattern has been 
constant for the last decade. A survey of 9,061 male 
school children (aged 6-18 years old) from various regions 
in Saudi Arabia showed that 11.7 percent were 
overweight, and 15.8 percent were obese (Al-Nuaim AA, 
2012). In a local survey of males aged 12 to 20 years old 
obtained from Riyadh public schools, it was discovered 
that 13.8 percent of boys were overweight, and 20.5 
percent were obese (AA, 2008).  

As factors involved in obesity epidemics, diet and 
physical activity are widely debated. Obesity is associated 
with increased intake of energy-dense foods and a 
decrease in physical activity  (Warren JM, 2003) (Boddy 
LM, 2012). argues that the consumption of food by 
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children (particularly energy-dense foods and energy 
containing drinks) and eating patterns, along with 
inadequate physical activity, have been cited as key 
contributing factors in the epidemic of obesity (Rey-López 
JP, 2008). 
  
MATERIALS AND METHODS 

Subjects 
This is a cross-sectional analysis in Al-Taif District, 

Saudi Arabia, conducted at private and public intermediate 
schools. The schools were chosen randomly, using a 
cluster sampling process, classrooms were chosen 
randomly from different areas that have different socio-
economic status in the region, and all students in a 
classroom were invited to participate in the analysis. Only 
male students who brought a signed consent form were 
chosen and included. Finally, 196 safe schoolboys were 
recruited from three groups (1st, 2nd, and 3rd 
Intermediate) divided by one year and with an average 
estimated age of 13 years. (See Table 1) 

A questionnaire was used to collect the data. During 
the participants' physical examination, anthropometric 
measurements were registered. This research did not 
involve any schoolchildren over the age of 15 or those 
who had any illnesses or medical issues. 

Anthropometric measurements are measurements 
that are taken to determine the size of an individual Body 
Mass Index (BMI): was determined using the traditional 
formula as follows: BMI=Weight/height2,2, Weight was 
measured on a beam balance scale and rounded to the 
nearest 0.1 kg, while height was measured on a wall-
mounted stadiometer and reported to the nearest 0.1 cm. 
On the Centers for Disease Control and Prevention (CDC) 
growth charts for boys and girls for 2000, BMI 
measurements were plotted after calculation. BMI varies 
by age and gender. The CDC describes underweight as a 
BMI lower than the 5th percentile for-age, childhood 
obesity greater than the 95th percentile as a BMI (Table 
1). 

Socio-demographic data 
To measure their impact on the prevalence of obesity 

and the early onset of signs of puberty, socio-economic 
data were recorded, including: Student's class, Family 
Socioeconomic state, School, Family History of obesity, 
Number of obese family members, History of Malnutrition 
problem. 

Questionnaire 
The questionnaire included domains on measured 

children dietary, food types of consumptions and activity 
habits, evaluate their home and school dietary conditions, 
Analysis was conducted on the indicators measuring the 
children's dieting and activity habits level. In order to 
guarantee confidentiality and anonymity, demographics 
were limited to Student's class, Family Socioeconomic 
state, School types. 

Their dietary, food types of consumptions and activity 
habits was assessed by the 7-item Using the Likert 
scoring method from 1 to 5 (1= Never to 5= Regularly), To 
evaluate the distribution of the student's answers to each 
of these behaviors for statistical significance, the chi-
squared Goodness-Of-Fit test (χ2-G.O. F test) was used. 
The yielded descriptive analysis and the χ2-G.O. F results 
for each question is shown in the Table 2. The school 
dietary conditions scale was the sum of 2 items (“Does 
Your school outlet offer cola/soft drinks?” and “Does Your 
school outlet offer Potatoes chips?”). The home dietary 
conditions scale was the sum of 2 items (“Where do you 
prefer to have your meals?” and “Do your parents 
encourage you to eat fruits and vegetables?”) the yielded 
analysis results, Table 3. 

The Factor Analysis Principal Components Analysis 
was conducted on the indicators measuring the children's 
dieting and activity habits level. These indicators were 
measured on a Likert-Like scale between (1= Very rarely 
to 5= Very often). 

Statistical analyses 
The statistical package SPSS 24 was used for the 

analysis. To evaluate the distribution of the student's 
answers to each of these behaviors for statistical 
significance, the chi-squared Goodness-Of-Fit test (χ2-
G.O. F test) was used. The yielded descriptive analysis 
and the χ2-G.O. F results for each question is shown in 
the table-2.  we chose the threshold of 1% for significance 
(p < .01). 

The Factor Analysis Principal Components Analysis 
was conducted on the indicators measuring the children's 
dieting and activity habits level. These measures were 
measured from (1= Very rarely to 5= Very often) on a 
Likert-Like scale. Principal components Analysis was 
intended to help us summarize these factors into a smaller 
number of simple, meaningful and interpretable contexts 
that may help us explain children in further analysis. The 
correlation matrix between these eight indicators was 
inputted to the Factor analytical program using the PCA 
method and rotation was selected to Promax methods 
because we expected the yielded factors to be correlated. 
The yielded analysis suggested that our sample size was 
adequate for the  principal components analysis as 
evidenced with satisfactory Kaiser-Olkin-Meyer ended (K-
M-O)= 0.71, also the Bartlett’s index of sphericity indicated 
that our measured indicators were factorable, χ 
2(28)=190.31, p<0.001, to the determinant  index (=0.370) 
was statistically above  a threshold of ( 0.00001), 
suggesting the correlation matrix of the indicators was 
invertible, as such we accepted the factor solution and 
rotated our  solution using the Promax method for simpler  
interpretation of the yielded  factor solutions, the  scree-
cassilith  plot suggested the presence of two factors that 
may exists within our data, and the eigenvalue criterion 
indicated two extractable factors agreeing with the scree 
plot criterion, see table-4 . The two-factor solution 
explained a total of 46% of the shared variation between 
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the children's measured indicators of healthy dieting and 
exercising habits. To interpret the factors, the items that 
measured children’s consumption of junk food, 
chocolates, potato chips and pop corns beside playing 
prolonged hours of electronic devices coalesced under the 
first factor, which we named as ( Non-healthy style,  
children who scored higher on this factor tended to  score 
higher on  junk food, chocolate, chips , popcorn and they  
used more hours of  electronics. Too, the items measuring 
the students consumption of fruits, sporting, breakfasting 
daily, getting instructed by family to eat fruits and veges 
coalsced under  the second factor, which we named ( 
healthy style ), the children who scored higher on this 
factor  tended to score higher on fruits and veges 
consuming, more exercising, more daily breakfast taking 
as well as were encouraged more often by their parents to 
eat fruits and veges.  The two  extracted factors  had 
significant and salient correlations with their  indicators 
with loadings in excess of 0.50 for all  analyzed indicators, 
also the two factors ( healthy and non-healthy styles ) 
correlated significantly and negatively, r=-0.30, denoting 
that children who had healthy dieting tended to score 
significantly less on the non-healthy dieting score, which 
made logical sense, as such we accepted this factor 
solution and the alpha Cronbach test of reliability indicated 
that these items were reliable, Cronbach's alpha=0.70 . 
The Multivariate Logistic regression analysis was 
statistically significant, χ2(8) =30.52, p≤0.001. Model 
Hosmer-Leme show G.O.F χ2(8) =7.5, p=0.486. AUC 
ROC= 72.6%, p<0.001.  To untangle the findings from the 
analysis model, table 6. 
 
RESULTS  

The characteristics of school children are shown in 
Table 1. One Hundred Ninety-six school children were 
included in the survey and measured after consenting 
them with their parents in Private and Governmental 
Hospitals based in Western Saudi Kingdom Province of 
Al-Taif. The school children were all males and they came 
from three classes (1st, 2nd and 3rd Intermediate classes) 
each is one year apart with a mean expected age of 13 
years. With regards to the student’s classes, 34.2% were 
in their 1st intermediate level, another 36.2% were in their 
2nd intermediate level and the remainder of them 29.6% 
were in their 3rd Intermediate class. The socioeconomic 
index of the student’s families was as follows, 28.6% of 
them came from families with high socioeconomic state, 
most of them 66.3% came from families with Middle 
socioeconomic state and 5.1% of them were living with 
families with low income and socioeconomic state. 50% of 
the students came from private schools and the second 
half came from Governmental schools based in the 
suburbs of the city of Al-Taif.  Moreover, the Mean +SD 
body weight in Kilograms  for the school children was 
equal to 57.76 +20.7 Kilograms, and the mean Height  in 
meters was equal to 1.58 + 0.1 meters, and the body 
mass index mean score for all the students was equal to 
22.9  points, SD=6.8 points, but the 75% percentile of the 

Body Mass Index for the children suggested that 75% of 
them had a BMI equal to 27.3 or less , however by 
classifying their body mass Index into  groups it was found 
that 68.4% had Normal weight for height ratio, but another 
13.8% were slightly overweight, and 17.9% were clinically 
obese children given their age. 
Table 1:School students’ socio-demographic and past 
medical history characteristics. 

 

Frequency 
(N=196) 

Percentage 
(N=196) 

Student's class 
  

1st 67 34.2 

2nd 71 36.2 

3rd 58 29.6 

Family  
Socioeconomic  

state 
  

High 56 28.6 

Middle 130 66.3 

Low 10 5.1 

School 
  

Government low class 98 50 

Private high class 98 50 

Weight (Kg) 
 

57.76 (20.7) 

Height (meters) 
 

1.58 (0.10) 

Body Mass Index 
 

22.90 (6.8) 

Normal 132 67.3 

Obese 64 32.7 

Family History 
 of obesity   

No 69 35.2 

Yes 127 67.8 

Number of obese 
 family members   

None 69 35.2 

1-2 persons 103 52.6 

3-4 persons 18 9.2 

>4 persons 6 3 

History of  
Malnutrition 

 problem 
  

yes 23 11.7 

No 139 70.9 

I do not know 34 17.3 

   
The school children were asked to complete a second 

section that measured their dietary, food types 
consumptions and activity habits, the questions were 
measured with a five points liker-like frequency rating 
scale graded with (1= Never to 5= Regularly). To evaluate 
the distribution of the student's answers to each of these 
behaviors for statistical significance, the chi-squared 
Goodness-Of-Fit test (χ2-G.O. F test) was used.  The 
yielded descriptive analysis and the χ2-G.O. F results for 
each question is shown in the table-2. To unravel,  the  
students  rate of  breakfast taking regularly was  graded 
with 4.03 points out of 5, which is between usually to  
regularly, however  the chi-squared test of  Goodness-Of-
Fit suggested that a significantly higher than expected 
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proportion of the students ,53.6%,  were regular breakfast 
takers,  few of them 6.1% advised they Never breakfast, 
the majority of the school children are regular breakfast 
takers, p<0.001. Next, the students had responded with 
3.7 points out of 5 on the likert scale on average with 
regards to prolonged sitting while watching games and 
computer gaming, which is between sometimes to usually, 
indicating that prolonged sitting was common among 
those students due to tv watching, but the chi-squared test 
also   suggested that remarkably higher than expected, 
32.7%, of the  children advised that they had regularly 
spend prolonged hours of sitting on TV and computer 
games, p<0.001.  Differently, the  students collective 
rating of how often they had bought meals from Junk and 
fast food shops and restaurants was  rated with 2.621 
points out of 5 Likert points on average  which is between 
rarely to sometimes,  the chis squared  test of goodness-
of-fit indicated also that a significantly higher than 
expected children , 41.3%, do buy foods from junk foods 
sometimes, and another 30.6% of them do rarely, but also 
14.8% of them responded they  had usually bought such 
foods with another  few , 3.6%, of the children who 
unfortunately consumed such meals regularly , only 9.7% 
of them had never bought such junk meals according to 
the students, p<0.001.  The  frequency of consuming  
sugars like candies and chocolates was rated with 2.95 
points out of 5, which is  between rarely to sometimes on 
average, but chi-squared test of G.O.F indicated that a 
substantive proportion of children 31.1% , do consume 
sugars and candies sometimes, another 29.1% did rarely, 
another 19.9% of them consumed sugars and chocolates 
usually also 12.8% were regular candy and sugar 
consumers, only 7.1% of them however advised they do 
Not consume sugar containing foods, p<0.001.   

With regards to Potato chips consumptions, the 
collective mean rating of how frequently these chips were 
consumed by the school children was equal to 3.2 out of 5 
likerts points, which is between sometimes to usually on 
average, but a significantly high proportion of the kids, 
35.7%, advised they had consumed potato chips usually , 
another 23.6% of them advised they consumed potato 
chips sometimes, p<0.001. Furthermore, fruits and 
vegetable consumption was rated with 3.4 points out of 5 
likert points by the school children, which indicated that on 
average these children had consumed fruits and 
vegetables between sometimes to usually, the χ2-G.O.F 
test indicated that a significantly higher than expected 
proportion of children, 31.1%, are usual vegetable and 
fruit consumers, however, about expected 20.9% of the 
children are regular fruits and vegetables consumers, but 
the rest of them advised they had consumed fruits and 
vegetable sometimes 27.6%, rarely 14.3% or never 
according to another 6.1% of the children, p<0.001. Lastly 
but Not least importantly, the collective mean rating of the 
students for their sports and exercise daily levels  was 
rated with 3.3 points out of 5, which is between sometimes 
to usually, the chi-squared indicated that a substantive 
proportion of the students 28.1% had regular daily 

exercise, another 19.9% of them had exercised usually, 
but 20.4% did exercise sometimes, with another 13.3% 
who were rare exercisers, and  18.4% of them had Never 
exercised daily,, the analysis indicated  a significant 
proportion of the children were usual to regular exercisers, 
p=0.026. 

Furthermore, the students were asked to evaluate 
their home and school dietary conditions using several 
questions that assessed their school outlet and home 
cooked food consumptions, the yielded analysis results, 
table 3, suggested that 4.6% of the agreed on whether 
their school outlet offered Pepsi cola and soft drinks, 
another 87.8% of them disagreed but 7.7% of them were 
uncertain whether their school outlet offered carbonated 
beverages. As well, asked to be indicated with 
(Yes/No/Unsure) whether the school outlet served potato 
chips, the majority of the children 95.4% agreed, another 
2.6% of them disagreed but also 2% of them were 
uncertain whether the school outlet provided them with 
packaged potato chips and crisps.  Next, the students 
were asked to select out of list the preferred place for 
them to have  their daily meals, 31.1% of them preferred  
the Fast food restaurants, another 9.7% preferred  
Traditional Kitchens and cuisines, but the majority of them 
55.1% preferred home cooked foods and few of them 
4.1% preferred elsewhere places like state them. From 
another hand, the students were asked to rate how often 
their parents encouraged them to consume vegetables, 
greens and fruits, the majority 58.2% of them advised their 
parents had encouraged them often, another 33.2% of 
them advised that their parents had sometimes 
encouraged them to consume vegetables & fruits but few 
of them, 8.7%, advised that their parents had rarely 
reminded them of eating fruits and vegetables. 

The Factor Analysis Principal Components Analysis 
was conducted on the indicators measuring the children's 
dieting and activity habits level. These measures were 
measured from (1= Very rarely to 5= Very often) on a 
Likert-Like scale. Principal components Analysis was 
intended to help us summarize these factors into a smaller 
number of simple, meaningful and interpretable contexts 
that may help us explain children in further analysis. The 
correlation matrix between these eight indicators was 
inputted to the Factor analytical program using the PCA 
method and rotation was selected to Promax methods 
because we expected the yielded factors to be correlated. 
The yielded analysis suggested that our sample size was 
adequate for the  principal components analysis as 
evidenced with satisfactory Kaiser-Olkin-Meyer ended (K-
M-O)= 0.71, also the Bartlett’s index of sphericity indicated 
that our measured indicators were factorable, χ 
2(28)=190.31, p<0.001, to the determinant  index (=0.370) 
was statistically above  a threshold of ( 0.00001), 
suggesting the correlation matrix of the indicators was 
invertible, as such we accepted the factor solution and 
rotated our  solution using the Promax method for simpler  
interpretation of the yielded  factor solutions, the  scree-
cassilith  plot suggested the presence of two factors that 
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may exists within our data, and the eigenvalue criterion 
indicated two extractable factors agreeing with the scree 
plot criterion, see table-4. The two-factor solution 
explained a total of 46% of the shared variation between 
the children's measured indicators of healthy dieting and 
exercising habits. To interpret the factors, the items that 
measured children’s consumption of junk food, 
chocolates, potato chips and pop corns beside playing 
prolonged hours of electronic devices coalesced under the 
first factor, which we named as (Non-healthy style,  
children who scored higher on this factor tended to  score 
higher on  junk food, chocolate, chips , popcorn and they  
used more hours of  electronics. Too, the items measuring 
the students consumption of fruits, sporting, breakfasting 
daily, getting instructed by family to eat fruits and veges 
coalsced under  the second factor, which we named ( 
healthy style ), the children who scored higher on this 
factor  tended to score higher on fruits and veges 
consuming, more exercising, more daily breakfast taking 
as well as were encouraged more often by their parents to 
eat fruits and veges.  The two  extracted factors  had 
significant and salient correlations with their  indicators 
with loadings in excess of 0.50 for all  analyzed indicators, 
also the two factors ( healthy and non-healthy styles ) 
correlated significantly and negatively, r=-0.30, denoting 
that children who had healthy dieting tended to score 
significantly less on the non-healthy dieting score, which 
made logical sense, as such we accepted this factor 
solution and the alpha Cronbach test of reliability indicated 
that these items were reliable, Cronbach's alpha=0.70 . 

To understand better what explained the school 
children's obesity we analyzed the association between 
their measured demographic, socioeconomic, exercise 
and dietary consumption habits at school and home with 
their body mass index (Normal Vs. Obese) for statistically 
significant relationships. To put findings of the analysis in 
plain words, the Table- 5 shows the yielded analysis 
results, the chi-squared test of association (χ 2-test of 
independence) suggested that there was No statistically 
significant associations between the students class ( 
stage) and their likelihood of  obesity, p=0.163, the 
children from various  classes did Not differ significantly 
on their  likelihood of being obese.  Too, another chi-
squared test of association indicated that the student’s 
family socioeconomic class did Not correlate significantly 
with their body mass index class, p=0.961, denoting that 
children coming from various socioeconomic classes May 
experience obesity equally likely.    

Furthermore, the chi-squared test indicated that 
Private school children and Governmental school children 
did Not differ significantly with their likelihood of 
obesity=0.223, although Private school children were 
slightly more inclined to be obese (56.2%) than Normal 
weighted (47%) compared to Governmental school 
children. The analysis indicated that obese children had 
greater weight and height on average, p<0.001 each 
respectively, but also children with positive family history 
for obesity were significantly more inclined to be obese 

than children with negative family history of obesity, 
p=0.007. As well, the analysis indicated that children who 
identified themselves with positive history of 
Malnourishment were significantly more likely to be obese 
than those with Negative past history of malnutrition, 
p=0.020.    

Moreover, the analysis of the students frequency of  
dietary habits  showed that there was No statistically 
significant differences on the mean rate of  breakfast 
taking between obese and normally weighted children, 
p=0.152, also the obese and normally weighted children 
did Not differ significantly on their  rate of each of ( 
prolonged  sitting , junk food consumption, sugar ,candies 
and crisp consuming, also the  rate of fruit consuming ) , 
p>0.050 each respectively  according to an independent 
groups t-test . However, an independent groups t-test 
suggested that the obese children had exercised less 
frequently (2.90, SD=1.5) than the children who were 
normally weighted (M=3.44, SD=1.4), p<0.013. From 
another side, a Yates-corrected  chi-squared  test  
suggested that   children within schools with outlets 
serving soft drinks did Not differ significantly with their 
probability of being obese, p=0.075, also the school 
outlets service of potato chips did Not correlate 
significantly with the students obesity, p=0.845.   

Too, the analysis suggested that there was No 
statistically significant association between school children 
preference to meal eating options and their odds of being 
obese, p=0.546, also there was No statistically significant 
associations between the parental encouragement of fruit 
and vegetable consumption with children's obesity, 
p=0.716 according to the chi-squared test of 
independence. Nonetheless, comparing the  healthy and 
Non-healthy dieting factors that we estimated with the  
factor analytic procedure suggested that both obese and 
normally weighted children may Not differ statistically 
significantly on their mean Non-healthy dieting habits, 
p=0.263, although the obese children measured  slightly 
greater Non-healthy dieting collective practices, ( M=0.12, 
SD=1) than those  Normally weighted children ( M=-0.06, 
SD=1)  according to an independent groups t-test, 
however  the Normally weighted children measured 
significantly greater  healthy dieting collective practices on 
average ( M=.121, SD=0.96)  than the obese school  
children ( M=-0.25, SD=1.1), p=0.014, this put simply 
indicates that obese and Normally weighted  children May 
not necessarily differ on their  junk food, soft drink, potato 
Crips consumption as well as TV and computer   game 
use but  healthy habits like exercising regularly, breakfast 
taking, sports as well as more consuming of vegetables 
and fruits with parental encouragement may  be 
associated with  less obesity, well according to the factor 
analysis comprised scores. 

The Multivariate Logistic regression analysis was 
statistically significant, χ2(8) =30.52, p<0.001, indicating 
that at least one, or more of the students tested predictor 
independent variables was associated with more, or less, 
odds of school children's obesity.  The model was 
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generally accurate at prediction, as evidences No 
statistically significant differences between the observed 
children’s obesity status and that observed by the analysis 
mode, Model Hosmer-Lemeshow G.O.F χ2(8)=7.5, 
p=0.486, also the model overall specificity and sensitivity 
was statistically significant at prediction of students  true 
state of  body mass index, AUC ROC= 72.6% , p<0.001.  
Not only that, the multivariate analysis model showed that 
children with positive family history of obesity were  found 
to be significantly more predicted, 3.23 folds more,  to be 
obese compared to those with Negative family history of 
obesity, p=0.002, by considering the other independent 
predictor variables as accounted for.  Likewise, children 
with positive history of Malnourishment were found to be 
significantly more inclined to obesity, OR=3.53 times 
more, p=0.014 compared to those children with Negative 
history of malnourishment on average, as well by 
controlling for the other predictors. Moreover, the analysis 
model indicated that  children who reported preferred to  
eating home cooked foods were significantly more inclined 
to be obese, OR=2.03 times more, compared to those 
children who preferred other places  like cuisines, 
restaurants, and fast food places, p=0.054.    

Notwithstanding, the school children's family 
socioeconomic state did Not correlated significantly with 

their odds of obesity, also their Non-healthy dieting factor 
score  did Not  correlate significantly with their obesity 
state, p>0.050 each respectively, denoting that  poorer 
and richer  families may be equally likely to have had an 
obese children, also Non-healthy dieting may Not explain, 
in our sample of school children, are more or less weighty, 
well by considering the joint effect of the remaining 
analyzed factors . But, the analysis model suggested that 
healthy dieting style ( as manifested with combined more 
exercise, sporting, healthy food and vegetable as well as 
fruit consuming plus parental positive encouragement) 
was significantly but Negatively associated with students 
odds of obesity, as the   students healthy dieting factor 
score tended to rise by one standard points their adjusted 
probability of being obese declined by a factor equal to ( 
1-0.575) X 100 =42.5% times  less, p=0.003, 

To untangle the findings from the analysis model, 
table-6, suggested that children's class correlated with 
their odds of being obese, older boys tended to be 
significantly, 1.57 times more, predicted to be obese than 
younger children well by accounting for the other 
predictors in the analysis, it is clear  that as  children  in 
older classes had significantly higher predicted probability 
of being obese than those in younger classes, p=0.041  

 
Table-2: School students measured indicators of dietary and activity habits. 

 

 
Mean (SD) Regularly Usually Sometimes Rarely Never test statistic* p-value 

Frequency of 
 Breakfast taking 

4.03(1.3) 105 (53.6%) 35 (17.9%) 25 (12.9%) 19 (9.7%) 12 (6.1%) χ 2(4) =145.33 <0.001 

Do you sit at TV 
 or computer  

for long times? 
3.70 (1.3) 64 (32.7%) 55 (28.1%) 48 (24.5%) 19 (9.7%) 10 (5.1%) χ 2(4) =56.20 <0.001 

Do you buy your  
meals from junk  

food restaurants? 
2.62 (1.15) 7 (3.6%) 29 (14.8%) 81 (41.3%) 60 (30.6%) 19 (9.7%) χ 2(4) =95.12 <0.001 

Do you eat  
chocolates and  

sweets like (mars,)? 
2.95 (1.28) 25 (12.8%) 39 (19.9%) 61 (31.1%) 57 (29.1%) 14 (7.1%) χ 2(4) =41.60 <0.001 

Do you eat  
potatoes chips 

 like (lays,)? 
3.2 (1.3) 25 (13.3%) 70 (35.7%) 46 (23.6%) 40 (20.4%) 14 (7.1%) χ 2(4) =46 <0.001 

Do you eat  
fruits and  

vegetables? 
3.40 (1.29) 41 (20.9%) 61 (31.1%) 54 (27.6%) 28 (14.3%) 12 (6.1%) χ 2(4) =39.90 <0.001 

Do you perform 
 any sport for 1/2  

hour daily? 
3.26 (1.5) 55 (28.1%) 39 (19.9%) 40 (20.4%) 26 (13.3%) 36 (18.4%) χ 2(4) =11.1 0.026 

*test statistic= χ2-Goodness-of-Fit test. 
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Table-3: School students Parental and school dieting and social related influencing factors. 
 

 
Frequency Percentage 

Does Your school outlet 
 offer cola/soft drinks   

Yes 9 4.6 

No 172 87.8 

I do not know 15 7.7 

Does Your school outlet 
 offer Potatoes chips   

Yes 187 95.4 

No 5 2.6 

I do not know 4 2 

Where do you prefer 
 to have your meals?   

Fast/junk food restaurants 61 31.1 

Traditional restaurants 19 9.7 

Home cooked food 108 55.1 

Elsewhere 8 4.1 

Do your parents encourage you 
 to eat fruits and vegetables?  

Often 114 58.2 

Sometimes 65 33.2 

Rarely 17 8.7 

 
Table-4: Promax rotated Principal components Analysis Pattern Matrix for the children's indicators of healthy 

dieting. 

 

Principal Components 

Non-Healthy Healthy 

Do you buy your meals from junk food restaurants? .732 
 

Do you eat chocolates and sweets like (mars, snickers...)? .709 
 

Do you eat potatoes chips like (lays,)? .671 
 

Do you sit at TV or computer for long times? .656 
 

Do you perform any sport for 1/2 hour daily? 
 

.702 

Do your parents encourage you to eat fruits and vegetables? 
 

.685 

Do you have breakfast? 
 

.631 

Do you eat fruits and vegetables? -.383 .527 

Extraction Method: Principal Component Analysis. a. Rotation converged in 3 iterations. Rotation 
Method: Promax with Kaiser Normalization. 

 
Table 5: The Bivariate Analysis of the association between the School children's socio-demographic and past 

medical history characteristics with obesity. N=196 

 
Body Mass Index 

  

 
Normal Obese 

  

 
n=132 n=64 test statistic p-value 

Student's class 
    

1st 50 (37.9%) 17 (26.6%) χ 2(2) =3.63 0.163 

2nd 48 (36.54%) 23 (35.9%) 
  

3rd 34 (25.8%) 24 (37.5%) 
  

Family Socioeconomic state 
    

High 37 (28%) 19 (29.7%) χ 2(2) =0.1 0.961 

Middle 88 (66.7%) 42 (65.6%) 
  

Low 7 (5.3%) 3 (4.7%) 
  

School 
    

Government low class 70 (53%) 28 (43.8%) χ 2(1) =1.50 0.223 

Private high class 62 (47%) 36 (56.2%) 
  

Weight (Kg) 46.19 (9.7) 81.64 (16.3) t (85.4) =16.1 <0.001 

Height (meters) 156.1 (10.3) 161.13 (8.8) t (69.14) =3.40 0.001 

Family History of obesity 
    

No 55 (41.7%) 14 (21.9%) χ 2(1) =7.40 0.007 
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Yes 77 (58.3%) 50 (78.1%) 
  

Child History of Malnutrition 
problem     

No 122 (92.4%) 52 (81.2%) χ 2(2) =5.40 0.020 

Yes 10 (7.6%) 12 (18.8%) 
  

Frequency of Breakfast taking 4.12 (1.3) 3.84 (1.3) t (194) =1.44 0.152 

Do you sit at TV or computer for 
long times? 

3.58 (1.24) 3.89 (1.4) t (194) =1.56 0.120 

Do you buy your meals from 
junk food restaurants? 

2.61 (1.22) 2.70 (0.99) t (61.01) =0.29 0.776 

Do you eat chocolates and 
sweets like (mars, snikers...)? 

2.92 (1.3) 3 (1.3) t (194) =0.40 0.700 

Do you eat potato’s chips like 
(lays,)? 

3.20 (1.4) 3.22 (1.2) t (55.60) =0.11 0.913 

Do you eat fruits and 
vegetables? 

3.51 (1.22) 3.20 (1.4) t (194) =1.62 0.106 

Do you perform any sport for 1/2 
hour daily? 

3.44 (1.4) 2.89 (1.5) t (194) =2.50 0.013 

Does Your school outlet offer 
cola/soft drinks     

No 123 (93.2%) 64 (100%) χ 2(2) =3.15 0.075 

Yes 9 (6.8%) 0 
  

Does Your school outlet offer 
Potato chips     

No 7 (5.3%) 3 (4.7%) χ 2(2) =0.034 0.854 

Yes 125 (94.7%) 61 (95.3%) Yates 
 

Where do you prefer to have 
your meals?     

FAST/junk food restaurants 45 (34.1%) 16 (25%) χ 2(3) =2.13 0.546 

Traditional restaurants 11 (8.3%) 8 (12.5%) 
  

Home cooked food 71 (53.8%) 37 (57.8%) 
  

Elsewhere 5 (3.8%) 3 (4.7%) 
  

Do your parents encourage you to eat fruits and 
vegetables?    

Rarely 10 (7.6%) 7 (10.9%) χ 2(3) =0.6 0.716 

Sometimes 45 (34.1%) 20 (31.2%) 
  

Often 77 (58.3%) 37 (57.8%) 
  

Non-healthy Dieting Factor 
Score 

-0.056 (1) 0.12 (1) t (194) =1.12 0.263 

Healthy Dieting Factor Score 0.121 (0.96) -0.25 (1.1) t (194) =2.47 0.014 

 
Table 6: Multivariate Logistic Regression Analysis explaining the association between children's demographic 

and dieting factors with their odds of having obesity. N=195 
  B S.E. Wald Adjusted Odds  

Ratio (O.R) 
95% C.I. for Adj. 

O. R 
p-value 

Lower Upper 

Class .437 .214 4.170 1.547 1.018 2.353 .041 

School type= Private .664 .391 2.890 1.943 .903 4.178 .089 

Family History Of obesity= Yes 1.175 .388 9.171 3.238 1.514 6.925 .002 

History of Malnutrition= Yes 1.262 .512 6.071 3.533 1.295 9.644 .014 

Consumes Home cooked foods= Yes .707 .366 3.722 2.028 .989 4.158 .054 

Socio-economic class of the family -.048 .363 .017 .953 .468 1.942 .896 

Non-healthy Dieting Factor Score .052 .184 .080 1.054 .734 1.512 .777 

Healthy Dieting Factor Score -.553 .189 8.549 .575 .397 .833 .003 

Constant -3.911 1.178 11.034 .020     .001 

Dependent Outcome variable= Obesity. Model Hosmer-Lemeshow G.O.F χ2(8) =7.5, p=0.486, AUC ROC= 
72.6%.  
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DISCUSSION 

In order to survey the prevalence rates and 
associated factors of childhood obesity among 
intermediate male students in Taif City, Saudi Arabia. the 
study also, measured children dietary, food types of 
consumptions and activity habits, evaluate their home and 
school dietary conditions among KSA schoolboys. The 
findings obtained from this study may help reduce and 
prevent increasing cases of childhood obesity.   

In Saudi Arabia, a study was conducted to examine 
the relationship between socioeconomic characteristics 
and the prevalence of overweight and obesity; multiple 
logistic regression analysis showed that statistically 
significant predictors of obesity were age, residential area, 
country, income, gender, and level of education (DeMattia 
L, 2007). According to our results,, the student’s family 
socioeconomic class, Private school children and 
Governmental school children did Not correlate 
significantly with their body mass index class, p=0.961, 
denoting that children coming from various socioeconomic 
classes May experience obesity equally likely. the 
student’s class (stage). 

From the quantitative results obtained, the current real 
problems associated with child obesity as drawn from the 
study sample include: existing cases of obese (32.7%) 
children among the participants; The analysis indicated 
that obese children had greater weight and height on 
average, p<0.001 each respectively, but also children with 
positive family history for obesity were significantly more 
inclined to be obese than children with negative family 
history of obesity, p=0.007. As well, the analysis indicated 
that children who identified themselves with positive 
history of Malnourishment were significantly more likely to 
be obese than those with Negative past history of 
malnutrition, p=0.020. Early research studies conducted in 
KSA have also raised concerns about cases of obesity 
among KSA children, as pointed out in the literature 
review. In the KSA study of 9,061 male children aged 6-18 
years, Al-Nuaim AA, (2012) found that 11.7 percent were 
overweight and 15.8 percent were obese. Between 2005 
and 2008, Murphy (2010) reviewed KSA research on child 
obesity and also identified cases of obesity by reporting 
that 1 in 10 (11.1 percent) of children and teenagers in 
KSA were obese. 

In the current collective mean rating of the students 
for their sports and exercise daily levels  was rated with 
3.3 points out of 5, which is between sometimes to 
usually, the chi-squared indicated that a substantive 
proportion of the students 28.1% had regular daily 
exercise, another 19.9% of them had exercised usually, 
but 20.4% did exercise sometimes, with another 13.3% 
who were rare exercisers, and  18.4% of them had Never 
exercised daily,, the analysis indicated  a significant 
proportion of the children were usual to regular exercisers, 
p=0.026.  

Next, the students had responded with 3.7 points out 
of 5 on the Likert scale on average with regards to 

prolonged sitting while watching games and computer 
gaming, which is between sometimes to usually, indicating 
that prolonged sitting was common among those students 
due to tv watching, but the chi-squared test also   
suggested that remarkably higher than expected, 32.7%, 
of the  children advised that they had regularly spend 
prolonged hours of sitting on TV and computer games, 
p<0.001. In reducing and preventing child obesity, 
dissuading children from following sedentary practices 
may play an important role. Child obesity has long been 
linked with watching TV and playing video games. 
Epidemiological studies have shown that watching 
television is a risk factor for the development of obesity in 
children, according to Epstein and colleagues (2000). 
Research on sedentary activity and the development of 
obesity in children found that while not all sedentary 
behaviors show the same relevance to childhood obesity, 
lower overweight or obese prevalence is associated with a 
limit on time spent watching TV for young children and 
playing video games and computers (DeMattia L, 2007) 

CONCLUSION 
The incidence of childhood obesity is changing and 

rising annually and is due to the family history of Saudi 
school-age children's obesity, dietary risk factors and 
physical activity. It's noteworthy to notice that the majority 
of overweight or obese school students came from high-
income families. In order to avoid or control their children's 
obesity, parents must take the appropriate precautions for 
their children's diets and should follow a healthy lifestyle. 
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