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ABSTRACT 
 

Background: Adolescent obesity is a worldwide threatening health challenge. Current study was 
designed to assess the obesity and overweight occurrence in adolescent age groups of 12-18 
years pertaining to high and low income groups of the city of Quetta Pakistan. 
Methods and Results: A total of 2000 school children were investigated and classified into 1088 
High Income Category (HIC) and 912 Low Income Category (LIC). Obesity and overweight were 
reviewed by using Body Mass Index (BMI) and Triceps Skin Fold Thickness (TSFT) specifying age 
and sex values for adolescents. By using BMI as the core value, occurrence of obesity and 
overweight remained as 1.3% to 0.5% in LIC respectively. And in HIC the obesity and overweight 
percentile remained 3.3% and 1.5% respectively (p<0001). While using TSFT criteria, the obesity 
and overweight occurrence in LIC was 0.4% and 0.4% and in HIC the obesity and overweight 
assessments were 1.4% and 0.7% respectively (p˂0001). Current study presented that obesity and 
overweight occurrence found higher in HIC compared to LIC adolescent age groups. This 
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emphasizing the possibilities based on modified pattern of dietary habits and physical activities 
with mount in income height. 
Conclusions: Socioeconomic condition matters in pattern of obesity and overweight amongst 
adolescent. 
 

 

Keywords: Obesity; overweight; adolescent. 
 

1. INTRODUCTION 
 
Child and adolescent obesity has appeared as a 
grave health apprehension of community in 21

st
 

century. Global adolescent obesity has markedly 
increased in developed and developing countries 
as warned by World Health Organization (WHO) 
[1]. Obesity and overweight is a multidimensional 
state of pathology [2].

 
World Health Organization 

warned that in developed and developing 
countries, obesity and overweight is one of the 
highest health risks and must combat. This ratio 
of obesity among youngsters aging 5-17 years of 
age is increasing rapidly in developing countries 
due to changes in life style and eating habits [3]. 

Evidences reveal that one in five girls and one in 
three boys of young age are overweight or obese 
[4]. Overweight or obesity mounts the risk of 
causing type II diabetes mellitus, sleep 
disturbances, hypertension and related diseases 
with depressive quality of life [5]. Most of these 
adolescents will continue this obesity in their 
adult life [6]. This nature of overweight and 
obesity can strict social mobilization and 
activities leading to ill health and poverty. Worse 
outcomes in low socioeconomic societies exist 
with inequalities due to obese behavior [7]. 
Fundamental reasons of obesity in adolescents 
can be linked to energy associated behaviors, 
inactive physical performance, sleep and eating 
behavior which supplements to an energy 
disparity [8]. Many developing countries are 
facing progressive increase in obesity and 
overweight amongst adolescent [9].

 
In Southeast 

Asia country like Pakistan identified to have 
elevated predominance for undernutrition, a 
marked number of obese and overweight 
adolescents now found abreast to under 
nourished [10]. Very limited research has been 
accomplished on overweight and obesity 
amongst adolescents in Pakistani urban 
population. Current study is conducted in the city 
of Quetta Pakistan. 
 

2. MATERIALS AND METHODS 
 
This cross sectional study was conducted in city 
of Quetta and its catchment area. Schools were 
assessed for children and adolescent obesity 
and overweight both in private and public 

sectors. Socioeconomic categories were made 
for both higher and lower income groups. Low 
income group schools categorized for Quetta 
Government schools and private sector schools 
included in high income group schools. 
 

2.1 Sample Size 
 

The sample size of 1000 for each group was 
taken with a total of 2000 for both groups 
included in the study. 95% confidence level 
and10% relative accuracy envisaged. 1000 
children of low income category and 1000 
children of high income category included. 
 

2.2 Data Collection Pattern 
 

A questionnaire was made based on 
socioeconomic grounds, dietary intake, physical 
activities and anthropometric measurements. 
Each child was assessed for height, weight and 
triceps thickness measurement. For height and 
weight standard BMI was measured. Weight was 
recorded by electronic weight scale. Height was 
recorded with an anthropometric board. Triceps 
fold was measured by using circumference tape. 
Three readings were noted for all and finally an 
average was made to be calculated. Physical 
activity was noted for both socioeconomic 
groups. A common physical sport or activity list 
was provided to each child and their performance 
was noted. These activities included as jogging, 
walking, playing outdoor, physical exercise and 
swimming. Metabolic value of each activity was 
known [11]. Child was asked for hours of play 
during free time, energy expenditure and later 
calculation of activity. 
 

2.3 Obesity Assessment 
 

International Obesity Task Force (IOTF) 
reference classification was used for overweight 
and obesity inference. The BMI standards in 
current study were established into free access 
software introduced by Dr. Tim Cole – LMS 
Growth software. When envisaging overweight 
(OW) it is defined as BMI value 85th to 95th 
percentile for age and sex. While calculating 
obesity (OB) the BMI is estimated for age and 
sex is above 95

th
 percentile [12]. The 

assessment of triceps skin fold was valued with 
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thickness [13]. Prior study protocol was given to 
school administration. For estimation of p value 
Pearson correlation analysis was carried out in 
both socioeconomic categories to estimate 
obesity and overweight. 
 

3. RESULTS 
 

A total number of 2,000 school children of age 
group between 09-18 years were studied 
including 1088 HIC and 912 LIC students. 
Regarding students dietary habits 17% of LIC 
had never eaten meat or its products. On 
consumption of any energy food, only 06% of LIC 
children had taken any drink while 45% of HIC 
children had taken any energy drink. On 
occurrence of obesity and overweight, the age 
wise calculation of BMI is described in Table 1. 
This table shows that occurrence of obesity and 
overweight was 1.3% and 0.5% respectively in 
Low Income Category children. The High Income 
Category children had the prevalence of 3.3% 
and 1.5% respectively (p˂0.001). 
 

This study manifested that according to the 
physical activities of HIC children, compared with 
45% LIC, was involved in various kinds of sports 
like football, cricket, jogging or walk. The physical 
activities and BMI based explanations in this 
study manifested a negative correlation in the 
students of LIC (r=−0.021; p˂0.001) and HIC 
(r=−0.051; p˂0.001). 
 

4. DISCUSSION 
 

The current study is a well planned study to find 
out and assess in detail adolescent obesity and 

overweight spectrum of children by calculating 
BMI and TFT in low and high socioeconomic 
groups. This study, previously conducted in 
Karachi Pakistan, is for the first time in a lower 
developed province (Balochistan) of Pakistan. 
Previous result patterns were found different 
compare to current one as obesity and 
overweight were more prominently seen in 
Karachi. Similar type of result patterns were 
noted in India too [14]. In another study done in 
Bangladesh revealed that undernutrition 
prevalence is very high at the age of 5 years of 
about 64% [15]. In a study done in Indian Punjab 
accounted that obesity and overweight 
occurrence in school adolescent were 14.2 % 
and 11.1% respectively [16]. The current study 
shows a high occurrence of obesity and 
overweight in male adolescents as compared               
to female school children in both HIC and               
LIC. This kind of results are well documented in 
India which manifested that obesity and 
overweight occurrence is high amongst male               
as compared to female adolescent (12.4% vs 
9.9% obesity, 15.7% vs 12.9% overweight)           
[16]. 

 
While analyzing the connection between the 
physical activity and BMI amongst adolescent it 
is noted that when physical activity augmented 
the BMI get decreased with obesity and 
overweight reduction [17]. 
 
The higher obesity and overweight in HIC in all 
age groups emphasizes a role of modified 
physical activities and dietary pattern with 
enhanced income heights. 

 
Table 1. Division of studying children categorized on socioeconomic grounds for overweight 

and obesity according to Body Mass Index Criteria IOTF classification 
 

 
Percentage in parenthesis and * Significance level of confidence at 95% 
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Table 2. Division of studying children categorized on socioeconomic grounds for overweight 
and obesity according to Triceps skin fold thickness Criteria IOTF classification 

 

 
Percentage in parenthesis and * Significance level of confidence at 95 % 

 

5. CONCLUSION 
 
This study draws attention to the challenges 
faced by school children of Pakistan. Alarming 
expressive increase seen in the number of obese 
and overweight children even with a steadily high 
burden of undernutrition. Center of attention is 
deterrence of overweight and obesity in children 
must comprise planning for promotion of sports 
and physical activities. In addition, dietary chart 
or lessons to the students must be introduced to 
avoid food induced obesity. 
 

CONSENT 
 
Study consent was taken from all schools 
administrative authority and parents. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

ACKNOWLEDGEMENT 
 

Very kind thanks to all the students, teachers and 
principals of various schools for their hearted 
assistance and precious support in collection of 
data during this study. Special thanks to the 
directorate of education for conferring the 
schools information. Thanks must extended to all 
those who directly and indirectly helped in finding 
and collection of data. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 

REFERENCES 
 
1. WHO Consultation on Obesity. Special 

issues in the management of obesity in 
childhood and adolescence. In: Obesity 
Preventing and Managing the Global 
Epidemic Geneva: WHO. 1998;231-47. 

2. Lustig RH, Weiss R. Disorders of energy 
balance. In: Sperling MA, (Ed) Pediatric 
Endocrinology (Third Edition). Saunders 
Elsevier, Philadelphia, PA. 2008;788-838. 

3. Gupta N, Goel K, Shah P, Misra A. 
Childhood obesity in developing countries: 
Epidemiology, determinants and 
prevention. Endocr Rev. 2012;33(1):48–
70. 

4. Wijnhoven TMA, Van Raaij JMA, Spinelli 
A, Starc G, Hassapidou M, Spiroski I, et al. 
WHO European childhood obesity 
surveillance initiative: Body mass index 
and level of overweight among 6–9-year-
old children from school year 2007/2008 to 
school year 2009/2010. BMC Public 
Health. 2014;14:806. 

5. Biro FM, Wien M. Childhood obesity and 
adult morbidities. Am J Clin Nutr. 
2010;91(5):1499S–505S. 

6. Freedman DS, Khan LK, Serdula MK, 
Dietz WH, Srinivasan SR, Berenson GS. 
The relation of childhood BMI to adult 
adiposity: The Bogalusa heart study. 
Pediatrics. 2005;115(1):22–7. 

7. Gortmaker SL, Must A, Perrin JM, Sobol 
AM, Dietz WH. Social and economic 
consequences of overweight in 
adolescence and young adulthood. N Engl 
J Med. 1993;329:1008–12. 



 
 
 
 

Khosa et al.; JAMMR, 31(5): 1-5, 2019; Article no.JAMMR.52906 
 
 

 
5 
 

8. Report of the Commission on Ending 
Childhood Obesity. Geneva: World Health 
Organization; 2016. 
Available:http://www.who.int/end-
childhoodobesity/news/launchfnal 
report/en / 
(Accessed 27 February 2017) 

9. WHO (World Health Organisation), 
International Association for the Study of 
Obesity (IASO) and International Obesity 
task Force (IOTF). The Asia-Pacific 
Perspective. Redefining Obesity and its 
treatment. Geneva: World Health 
Organisation; 2000. 

10. Jafar TH, Chaturvedi N, Pappas G. 
Prevalence of overweight and obesity              
and their association with hypertension 
and diabetes mellitus in an Indo-             
Asian population. CMAJ. 2006;175:1071–
7. 

11. Anura VK, Sumathi S, Swarnarekha B. IAP 
National task force for childhood 
prevention of adult diseases: The effect of 
childhood physical activity on prevention of 
adult diseases. Indian Pediatrics. 2004;41: 
37-62. 

12. Cole JC, Mary CB, Katherine MF, William 
HD. Establishing a standard definition for 
child overweight and obesity worldwide: 
International survey. Br Med J. 2000;20: 
320. 

13. Must A, Gerard ED, William HD. 
Referencing data for obesity: 85th and 95th 
percentiles of body mass index and triceps 
skin fold thickness. Am J Clin Nutr. 
1991;53:839-46. 

14. Qamra SR, Mehta S, Deodhar SD. A 
mixed longitudinal study on the pattern of 
pubertal growth. Relationship to socio 
economic status and calorie intake IV. 
Indian Pediatrics. 1991;28:147-56. 

15. Khor GL. Update on the prevalence of 
malnutrition among children in Asia. Nepal 
Med Coll J. 2003;5:113–22. 

16. Chhatwal J, Verma M, Riar SK. Obesity 
among preadolescents of a developing 
country (India). Asia Pac J Clin Nutr. 
2004;13:231-5. 

17. Flodmark CE, Marcus C, Britton M. 
Interventions to prevent obesity in children 
and adolescents: A systematic literature 
review. Int J Obes (Lond). 2006;30:579-89. 

_________________________________________________________________________________ 
© 2019 Khosa et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/52906 


