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Abstract 

 
Background: The obesity of the children, teens, or adults is one of the most serious risks to 

the health in the twenty first century. It appears widely during the last three decades and this 

growing distribution of the children obesity has a relationship with the occurrence of the 

diseases in earlier ages because the obesity has negative effects nearly on the whole body 

organs and usually causes serious diseases. 

Objective: To know the distribution of this epidemic among our children and to have a real 

picture about the children of the primary schools in Al-Muqdadiyah region.  

Patients and Methods: A cross-section study, involved the pupils of the fifth and the sixth 

stages, the information and the measurements were taken from 633 children (373 males, 260 

females) their ages were between 123-144 months, in one month duration (December of 

2016), during this period the visits were to 10 primary schools for both genders (four of them 

in the center of the region and six in the surrounding villages those belong to the region), 

included the age, weight, height, counting the body mass index, waist circumference, waist to 

height ratio, systolic blood pressure and diastolic blood pressure in addition to the 

questionnaire form and the information of the school card.  

Results: The percentages of the overweight and the obesity for the males reached 13.6% , 

4.07% for the fifth and the sixth stages respectively while for the females they were 10.31% , 

6.06% for the fifth and the sixth stages respectively. The percentages of the overweight and the 

central obesity of the waist circumference for the males were 4.2% , 0.81% for the fifth and the 

sixth stages respectively while for the females they were 5% , 2.32% for the fifth and the sixth 

stages respectively. There was an increasing in the percentages of the systolic blood pressure for 

the males and the females in the fifth and the sixth stages with a decreasing in the percentages 

of the normal blood pressure for the both genders as they reached for the males to 36.4% , 

34.15% in the fifth and the sixth stages respectively, for females 36.98% , 22.73% in the fifth 

and the sixth stages respectively while the percentages of the normal diastolic blood pressure 

were 56% , 54.47% for the males in the fifth and the sixth stages, for the females were 49.48% , 

42.42% in the fifth and the sixth stages respectively. 

Conclusion: The rate of the elevated systolic and diastolic blood pressure are high among the 

children that warns the occurrence of the health casualties in the future.  
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Introduction

   Obesity is defined as the increase in the 

body fat and the adipose tissues, usually 

defined by body mass index (BMI) which is a 

mathematical equation as it is the result of 

dividing the weight (kilogram) on the body 

height (squared  meter), it (kg/m2) [1]. The 

centers for diseases control define the 

overweight of the children and teens as it is 

the increase in the percentages of the body 

mass index which is between 85th - below 

95th and the obesity as it is the measurements 

of the body mass index of more than 95th for 

the same age and gender [2]. 

   The obesity of the children, teens and 

adults is considered as one of the most risky 

implications to the public health in the 

twenty first century as the wide distribution 

of the obesity among the children is 

increased largely during the last three 

decades [3]. The overweight and the obesity 

in childhood are distributed worldwide from 

4.2% in 1996 to 6.7% in 2010, the 

overweight percentage of the Africa reached 

8.5% and of Asia 4.9% [4], and there is an 

expectance that in the 2035 year there will 

be an increase in the average of the 

distribution of the coronary heart diseases 

among the obese persons in an average 

between 5-16 cases from each 100000 cases 

of obesity among the adults[5]. The obesity 

is a phenomena described by several 

pathological conditions due to the plurality 

of its developmental factors [6], it is 

considered as an inflammatory condition of 

low grade in the body because it leads to 

production of adipokines from the adipose 

tissue include the Plasminogen Activator 

Inhibitor (PAI _ 1) and Leptin which lead to 

decrease the level of the Adiponection 

which is an anti-inflammatory and that 

leads to several pathological conditions [7]. 

  The studies showed that there was a  

relationship between the central obesity of 

the children and the occurrence of  

metabolic cardiovascular diseases in the 

future; therefor several countries did 

examinations for the school children 

especially for the fourth, fifth and sixth 

stages for the ages (9-11 years) that to 

prevent the obesity and the central obesity 

[8]. 

  The waist height to ratio (WHtR) is 

considered as an indicator about the 

existence of the central obesity among the 

children and teens and has an ability to 

define the risks of the coronary heart 

diseases [9]. 

   Freedman and others, study which was on 

the American children (5-12 years) found 

that there was a positive relationship 

between the levels of the systolic and 

diastolic blood pressure and the body mass 

index [10]. According to The Fourth Report 

on the Diagnosis, the prehypertension is 

defined as the levels of the systolic blood 

pressure (SBP) or diastolic blood pressure 

(DBP) between 90th and 95th for the 

gender, age and height or if the systolic 

blood pressure was more than 120 mmHg 

and the diastolic blood pressure was more 

than 80 mmHg [11]. 

   The children obesity has a relationship 

with several diseases and deaths in 

adulthood such as the diabetes type 2, 



 
Overweight and Obesity Among Children and Adolescents in Al-Muqdadiyah City  

     Hameed M Majeed 

 

 
Diyala Journal of Medicine                                        31                                 Vol.14.Issue 1, April 2018 

 

hypertension, hypercholesteremia, 

cardiovascular diseases, stroke, arthritis 

[12], and the cancers of the colon, breast, 

gallbladder and the endometrium [1], that 

the children obesity must be treated and 

subside the fears those threaten the public 

health [13]. 

Patients and Methods 

   The study involved the pupils of the fifth 

and the sixth stages within Al-Muqdadiyah 

region-Diyala, the information and the 

measurements were taken from 633 children 

(373 males, 260 females) their ages were 

between 123-144 months, in one month 

duration (December of 2016), during this 

period the visits were to 10 primary schools 

for both genders (four of them in the center 

of the region and six in the surrounding 

villages those belong to the region), all pupils 

of the one class were selected for recording 

the age, weight, height, counting the body 

mass index, waist Circumference (WC), 

waist height to ratio, systolic blood pressure 

and diastolic blood pressure in addition to the 

questionnaire form and the information of the 

school card.  

Anthropometric measurements  

  The anthropometric measurements of the 

pupils were measured by tape measure tool 

for the height (the pupils stood on the ground 

and the height from head to toe was 

measured) and waist circumference 

measurements (below the last rib level or at 

the umbilicus level), balance apparatus for 

the body weight (kg) measurement by putting 

it  on the ground and the pupil stood 

straightly on it and the body mass index of 

the pupils was counted for both genders 

(males and females) by using the following 

equation: [14]  

 Body mass index = weight (kg) /height (m2) 

   Also the waist to height ratio of the pupils 

was counted for both genders (males and 

females) according to the following equation: 

[15]  

Waist height to ratio = waist circumference 

(cm) /height (cm). 

Blood pressure measurement  

   The sphygmomanometer was used for the 

systolic and diastolic blood pressure (mmHg) 

measurement by fitting the left arm to a solid 

stent and rolling the cuff around the arm and 

inflated it to cover 70% of the arm, near the 

elbow. 

Statistical Analysis 

   The results were statistically analyzed 

using (Independent - Samples T Test)  

analysis and application of SPSS program 

version 20. A P value < 0.05 was considered 

statistically significant. 

Results  

   The present study measures the body mass 

index, waist circumference, waist to height 

ratio, classified according to Centers for 

Disease Control (CDC) and Prevention to  

underweight, natural, overweight and obesity 

and systolic and diastolic  blood pressure 

classified according to The Fourth Report on 

the Diagnosis. 

  The table (1) shows mean anthropometric 

measurement values and systolic and 

diastolic  blood pressure  in both males and 

females. 
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  The mean BMI, WC, WHtR, SBP, SDP 

were [(18.79 ± 5.13) , (18.38 ± 4.07)] kg/m2, 

[(67.02 ± 9.28) , (66.10 ± 8.10)] cm, [(0.47 ± 

0.06) , 0.46 ± 0.05)] , [(117.86 ± 17.02) , 

(124.32 ± 18.48)] mmHg, [(70.95 ± 13.07) , 

(74.02 ± 13.62)] mmHg respectively in fifth 

stages males and females. The mean BMI, 

WC, WHtR, SBP, SDP were [(18.60 ± 3.91) , 

(19.04 ± 4.68)] kg/m2, [(66.67 ± 8.89) , 

(69.20 ± 10.05)] cm, [(0.46 ± 0.05) , (0.47 ± 

0.07)] , [(120.39 ± 19.25) , (124.80 ± 19.73)] 

mmHg, [(72.95 ± 13.08) , (76.89 ± 15.84)] 

mmHg respectively in sixth stages males and 

females. There were not significant 

differences between males and females in the 

measurements, values but there were only in 

the systolic blood pressure values at 

significant level (P value < 0.05).  

 

Table (1): Comparison of anthropometric measurements, systolic and diastolic  blood pressure 

between male and female. 

Measures Stages \ Age (month) 

Male Female 

Number Mean ± SD Number Mean ± SD 

Age (month) 

Fifth (123-136) 250 130.13 ± 3.87 194 129.48 ± 3.97 

Sixth (136-144) 123 139.58 ± 1.82 66 139.76 ± 2.51 

BMI (kg/m
2
)  

Fifth (123-136) 250 18.79 ± 5.13 194 18.38 ± 4.07 

Sixth (136-144) 123 18.60 ± 3.91 66 19.04 ± 4.68 

WC (cm) 
Fifth (123-136) 250 67.02 ± 9.28 194 66.10 ± 8.10 

Sixth (136-144) 123 66.67 ± 8.89 66 69.20 ± 10.05 

WHtR 
Fifth (123-136) 250 0.47 ± 0.06 194 0.46 ± 0.05 

Sixth (136-144) 123 0.46 ± 0.05 66 0.47 ± 0.07 

SBP (mmHg) 

Fifth (123-136) 250 117.86 ± 17.02 194 124.32 ± 18.48 

Sixth (136-144) 123 120.39 ± 19.25 66 124.80 ± 19.73 

DBP (mmHg) 

Fifth (123-136) 250 70.95 ± 13.07 194 74.02 ± 13.62 

Sixth (136-144) 123 72.95 ± 13.08 66 76.89 ± 15.84 

*SD: Standard deviation. BMI: Body mass index, WC: Waist circumference, WHtR: Waist height to ratio, SBP: Systolic blood 
pressure, DBP: Diastolic blood pressure. 
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Figure)1(: BMI for Age(month) in males                  Figure )2(: BMI for Age(month) in females. 

                  

The table (2)  refers to  the percentages of the 

 overweight and obesity according to the 

body mass index for the males of the fifth and  

the sixth stages which reached (9.6% , 4%) , 

(2.44% , 1.63%) respectively while  

the percentages of the overweight and obesity 

for the females of the fifth and the sixth 

stages reached (6.7% , 3.61%) , (3.03% , 

3.03%) respectively. 

Table (2): The percentages of overweight and obesity distribution among the primary schools' 

pupils according to the body mass index measurement. 

Male 

Stages/Age(month)  No. Mean % U.w. Mean % Natural Mean % O.w. Mean % Ob. 

Fifth (123-136) 250 13.81 9.60 17.77 76.80 25.34 9.60 34.73 4.00 

Sixth (136-144) 123 14.45 14.63 18.76 81.30 27.99 2.44 34.10 1.63 

Female 

Fifth (123-136) 194 12.89 8.25 17.86 81.44 25.33 6.70 29.64 3.61 

Sixth (136-144) 66 13.55 10.61 18.78 83.33 29.39 3.03 34.91 3.03 

Percentage,  (No.): Number,   (U.w.): Underweight,   (O.w.): Overweight,  (Ob.): Obesity :(%*)  

   The table (3) refers to the percentages of 

the overweight and the central obesity 

according to the waist circumference for the 

males of the fifth and sixth stages which 

reached (6.4% , 2%) , (0.81% , 0.81%) 

respectively while the percentages of the 

overweight and the central obesity for the 

females of the fifth and sixth stages reached 

(3.61% , 1.03%) , (4.55% , 1.52 %) 

respectively.
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Table (3): The percentages of overweight and obesity distribution among the primary schools' pupils 

according to the waist circumference measurement. 

 

* Percentage,  (No.): Number,   (U.w.): Underweight,   (O.w.): Overweight,  (Ob.): Obesity :(%) 

 

   The table (4) refers to the percentages of 

the overweight and central obesity 

according to the waist to height ratio for the 

males of the fifth and the sixth stages which 

reached (18% , 3.2%) , (16.26% , 0.81%) 

respectively while the percentages of the 

overweight and central obesity for the 

females of the fifth and sixth stages  

reached (10.31% , 0.52%) , (12.12% , 

4.55%) respectively. 

Table (4): The percentages of overweight and obesity distribution among the primary schools' pupils 

according to the waist to height ratio  measurement. 

Male 

Stages/Age(month)  No. Mean % U.w. Mean % Natural Mean % O.w. Mean % Ob. 

Fifth (123-136) 250 0.35 0.80 0.44 78.00 0.54 18.00 0.66 3.20 

Sixth (136-144) 123 0.22 0.81 0.44 82.11 0.54 16.26 0.69 0.81 

Female 

Fifth (123-136) 194 0.38 1.20 0.45 87.63 0.55 10.31 0.61 0.52 

Sixth (136-144) 66 0.35 1.52 0.45 81.82 0.56 12.12 0.65 4.55 

*(%):Percentage,(No.):Number,(U.w.):Underweight,(O.w.):Overweight,(Ob.):Obesity  (

 

Male 

Stages/Age(month)   No. Mean % U.w. Mean % Natural Mean % O.w. Mean % Ob. 

Fifth (123-136) 250 53.49 4.40 65.62 87.20 85.19 6.40 99.56 2.00 

Sixth (136-144) 123 53.27 8.13 67.30 90.24 95.30 0.81 120.00 0.81 

Female 

Fifth (123-136) 194 52.66 2.58 65.39 92.78 86.04 3.61 94.25 1.03 

Sixth (136-144) 66 55.33 4.55 68.05 89.39 94.67 4.55 102.00 1.52 
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     The table (5) refers to the percentages 

of the prehypertension and hypertension 

according to the systolic blood pressure for 

the males of the fifth and sixth stages which 

reached (31.6% , 32%) , (29.27% , 36.59%) 

respectively while the percentages of the 

prehypertension and hypertension for the 

females of the fifth and sixth stages reached 

(20.62% , 55.67%) , (60.61% , 16.67%) 

respectively. 

Table (5): The percentages of prehypertension and hypertension distribution among the primary 

schools' pupils according to the systolic blood pressure measurement. 

Male 

Stages/Age(month)  No. Mean 
% 

Natural 
Mean 

% 

Prehypertension 
Mean 

% 

Hypertension 

Fifth (123-136) 250 102.18 36.40 117.23 31.60 135.06 32.00 

Sixth (136-144) 123 110.79 34.15 116.75 29.27 132.27 36.59 

Female 

Fifth (123-136) 194 100.34 23.71 117.53 20.62 137.05 55.67 

Sixth (136-144) 66 98.27 22.73 126.58 60.61 154.55 16.67 

*(%): Percentage,  (No.): Number. 

The table (6) refers to the percentages of 

the prehypertension and hypertension 

according to the diastolic blood pressure 

for the males of the fifth and sixth stages 

which reached (26% , 18%) , (24.39% , 

21.14%) respectively while the percentages 

of the prehypertension and hypertension 

for the females of the fifth and sixth stages 

reached (21.13% , 29.38%) , (28.79% , 

28.79%) respectively. 

Table (6): The percentages of prehypertension and hypertension distribution among the primary 

schools' pupils according to the diastolic blood pressure measurement. 

Male 

Stages/Age(month)  No. Mean 
% 

Natural 
Mean 

% 

Prehypertension 
Mean 

% 

Hypertension 

Fifth (123-136) 250 61.79 56.00 76.89 26.00 90.87 18.00 

Sixth (136-144) 123 63.19 54.47 78.60 24.39 91.58 21.14 

Female 

Fifth (123-136) 194 63.57 49.48 76.63 21.13 89.71 29.38 

Sixth (136-144) 66 64.57 42.42 77.00 28.79 94.95 28.79 

*(%): Percentage,  (No.): Number. 
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Discussion 

    The obesity is the main determine to 

increase the blood pressure in the 

childhood, the high spread of the fat in the 

body is an indicator for the some 

complications those belong to the obesity 

such as hypertension. 

   According to the body mass index, the 

percentage of the overweight and obesity 

for the males was higher in the fifth stage 

13.6% followed by the sixth stage 4.07% 

while the percentage of the overweight and 

obesity for females was higher in the fifth 

stage 10.31% followed by the sixth stage 

6.06%. The percentages of the overweight 

and obesity distribution among the both 

genders of children according to Global 

School _ based Student Health Survey, in 

Pakistan in 2009 were 6.5% and 1% 

respectively, in Morocco in 2010 were 

14.1% and 2.5% respectively, in Syria in 

2010 were 21.7% and 5.8% respectively, in 

Iraq in 2012 were 25.3% and 7.9% 

respectively, in Egypt in 2011 were 32.5% 

and 7.0%  respectively and in Al-Kuwait in 

2011 were 51.4% and 22.7% respectively 

[16]. 

  The growth and health of the children are 

affected by the environments, as the city 

and some of the villages those involved in 

the study suffered from the wars. The 

current study shows high percentages of 

underweight children that because the effect 

of the negative factors such as a decrease in 

the physical activity, malnutrition, low 

economic status and bad psychological 

condition of the children. 

  

  According to the waist circumference, the 

percentage of the overweight and  central 

obesity for the males was higher in the fifth 

stage 4.2% followed by the sixth stage 

0.81% while the percentage of the 

overweight and central obesity for the 

females was higher in the sixth stage 3.04% 

followed by the fifth stage 2.32%. When a 

comparison was done between the 

percentages of the central obesity of the 

current study children and the study of [17]. 

which involves the children of China , they 

reached in the fifth stage 32.6% , 42.7% 

and in the sixth stage 29.7% , 21.7% for the 

males and females respectively. The 

percentages of the obesity in the both stages 

were very higher than the percentages of 

the current study. Waist circumference is 

considered better than the body mass index 

in the estimation of the visceral adipose 

tissues and a good indicator for the insulin 

resistance, hypertension and hyperlipidemia 

[18]. 

   According to the waist to height ratio, the 

percentage of the overweight and central 

obesity for the males was higher in the fifth 

stage 10.60% followed by the sixth stage 

8.54% while the percentage of the 

overweight and central obesity for the 

females was higher in the fifth stage 

10.82% followed by the sixth stage 8.34%. 

When a comparison was done between the 

percentages of the central obesity for the 

current study children and the study of [19], 

which involves the children of Britain, they 

were in the fifth stage 4% , 5% and for the 
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sixth stage 5.5% , 3% for the males and 

females respectively. The percentages of 

the both genders of the fifth stage were 

higher than the percentages of the both 

genders of the current study, the 

percentages of the males in the sixth stage 

were higher than the percentages of the 

males of the current study while the 

percentages of the females were lower than 

the percentages of the females of the 

current study. The waist to height ratio 

linked with the body mass index in the 

epidemiological studies as an indicator 

about the central obesity according to the 

age [12], and has an ability to predict about 

the risk of fat accumulation in the body 

since the earlier childhood to the adulthood. 

   According to the systolic blood pressure, 

the percentage of the prehyperte nsion and 

hypertension for the males was higher in 

the sixth stage 32.93% followed by the fifth 

stage 31.8% while the percentage of the 

prehypertension and hypertension for the 

females was higher in the sixth stage 

38.64% followed by the fifth stage 38.15%. 

   According to the diastolic blood pressure, 

the percentage of the prehyperte nsion and 

hypertension for the males was higher in 

the sixth stage 22.77% followed by the fifth 

stage 22% while the percentage of the 

prehypertension and hypertension for the 

females was higher in the sixth stage 

28.79% followed by the fifth stage 25.26%. 

Freedman and others refer to that the levels 

of the systolic blood pressure for the 

children were stable and did not change 

during 20 years (since 1974 to the 1993) 

but the levels of the diastolic blood pressure 

decreased 2 mmHg [10]. Also a study 

found that a relationship was between the 

increase in the waist circumference and the 

increase in the levels of the systolic and 

diastolic blood pressure [20], while the 

study of Paradis and others on the children 

of Canada (6-11 years) found that there was 

a low percentage of children who have 

stable or elevated levels of blood pressure; 

therefor many researches are needed to 

know the determinants of the blood 

pressure levels in the children [21]. 
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