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ABSTRACT 
 

The aim of the study was to compare the anthropometric parameters of central obesity (including waist 
circumference and waist to hip ratio) between non diabetic offspring of type 2 diabetics and non-
diabetic offspring of non-diabetics. It was a comparative study. The study population included eighty 
male subjects between the ages of 20 to 40 years. They were divided into two groups. Each group 
included 40 subjects. Group A included non-diabetic offspring of type 2 diabetics and Group B included 
non-diabetic offspring of non-diabetics.  Both groups were age and BMI matched. Waist circumference 
and waist to hip ratio were significantly higher in non-diabetic children of type 2 diabetics as compared 
to those of the non-diabetics. Early identification of simple physical parameters of central obesity can 
be helpful in primary prevention of type 2 diabetes. 
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INTRODUCTION 
 

Type 2 diabetes mellitus (T2DM) has become a 
global health issue. According to WHO, in 2000- 171 
million people worldwide, suffered from diabetes and 
it is approximated that by 2030, the number of 
diabetics will exceed to 366 million. Pakistan will 
show an increase from 5.3 million cases in 2000 to 
13.9 million cases in 2030

1,2
. Type 2 diabetes mellitus 

results from interplay of genetic and environmental 
factors. Individuals with T2DM show insulin 
resistance and Beta cell dysfunction

3
. Insulin 

resistance is present several years before the onset 
of T2DM. First degree relatives of type 2 diabetics 
usually have insulin resistance even when they are 
having normal glucose levels and are non-obese 
exhibiting a strong genetic component in 
development of insulin resistance. Insulin resistance 
seems appears to be the strongest risk factor for the 
development of T2DM in children of susceptible 
families

4,5
. 

 

SUBJECTS AND METHODS 
 

It was a comparative study, carried out in the 
Physiology department UHS Lahore. Eighty healthy 
males of 20-40 years were selected fulfilling the 
inclusion criterion. (No evidence of hypertension, 
diabetes mellitus, acute or chronic infection). They  
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were divided into two groups. Group A; included non-
diabetic children of type 2 diabetics (One or both 
parents suffering from T2DM). Group B; included 
non-diabetic children of non-diabetics. After sample 
selection, proper documented consent was obtained. 
Circumference of waist was measured between the 
lower end of the costal margins and the highest point 
of iliac crest at the end of tidal expiration. 
Circumference of hip was measured at the most wide 
point of subject’s gluteal region. Waist circumference 
was divided by hip circumference to determine the 
waist to hip ratio. Height and weight were taken in 
meters and kilograms respectively in persons 
wearing usual clothes & bare footed. In order to 
determine Body mass index (BMI) body weight was 
divided by the height in meter square. Blood pressure 
was recorded with a mercury manual non-digital 
sphygmomanometer on the right arm of the persons 
in sitting position in a comfortable couch and 
minimally resting for at least 5-6 minutes

6
.  

Statistical analysis: The data was composed and 
finally analyzed by SPSS 17.0 (Statistical Package 
for Social Sciences). Normal distribution of the 
compiled data was thoroughly checked &Mean ± 
SEM (Standard error of mean) were given for 
normally distributed quantitative variables. An 
independent sample t test was applied to compare 
quantitative variables of two groups. 
 

RESULTS 
 

Mean age of the subjects in group A was 30.76±0.65 
years and in group B was 29.02±0.70 years. It was 
found that the difference in the mean ages of two 
groups was non-significant statistically (p =0.216). 
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Mean BMI of the subjects in group A was 24.62±0.36 
kg/m

2
 and in group B was 23.48±0.32kg/m

2
. It was 

concluded that no significant statistical difference was 
found between the mean BMI of the two studied 
groups (p = 0.123). Mean waist circumference of 
group A was 89.41±1.33 cm and of group B was 
83.16±1.07 cm. Waist circumference of group A was 
found markedly  higher than that of the group B (p = 
0.003).Mean waist to hip ratio in group A was 
0.89±0.01 and in group B was 0.83±0.01. Mean waist 
to the hip ratio was markedly higher in group A as 
compared to the group B (p = 0.022). Mean systolic 
blood pressure in group A was 114±1.47 mm of Hg 
and in group B was 111±1.2 mm of Hg. Mean 
diastolic blood pressure in group A was 73.0±0.87 
mm of Hg and in group B was 68.0± 0.96 mm of Hg. 
Data difference between systolic blood pressure of 
the two groups was non-significant statistically (p = 
0.211) but mean diastolic blood pressure of group A 
was found to be higher markedly than that of the 
group B (p = 0.01). 
 
Comparison of age, anthropometric parameters and blood 
pressure of groups A and B 

Anthropometr
ic parameters 

Group A Group B p- 
value 

Age (years) 30.76 ± 0.65 29.02 ± 0.70 0.216 

BMI (Kg/m
2
) 24.62 ± 0.65 23.48 ± 0.32 0.123 

Waist 
circumference 
(cm) 

89.41±1.33 83.16±1.07 0.003* 

Waist to the hip 
ratio 

0.89 ± 0.008 0.83 ± 0.011 0.022* 

Systolic blood 
pressure (mm 
of mercury) 

114 ± 1.47 111±1.2 0.211 

Diastolic blood 
pressure (mm 
of mercury) 

73.0 ± 0.87 68.0 ± 0.96 0.01* 

Values are expressed as mean ± SEM 
* p ≤  0.05 is considered statistically significant 

 

DISCUSSION 
 

Type 2 diabetes mellitus has strong genetic 
predisposition. Normoglycemic and having normal 
BMI children of type 2 diabetics are insulin resistant 
in comparison with those of the controls. Insulin 
resistance results in hyperinsulinemia

7,8
. Insulin is an 

anabolic hormone. It promotes the synthesis and 
deposition of triglycerides in fat reservoirs. Increased 
deposition of central fat can  further worsen the 
insulin resistance. Worsening of insulin resistance will 
result in pre mature  onset of T2DM

8,9
. The present 

study was aimed to compare the waist circumference 
and waist to hip ratio of non-diabetic children of type 
2 diabetics with those of the non-diabetics. Both of 
these are predictors of central obesity

10,11
. They were 

significantly higher in non-diabetic children of type 2 
diabetics in comparison with those of the controls. 
Although both groups were BMI matched, still central 
obesity parameters were on higher side in subjects 
having strong family risk of type 2 diabetes. In a 
study previously published revealed that serum 
insulin levels and insulin resistance of these subjects 
were significantly higher in comparison with those of 
the controls

12
. Increased central fat may result from 

anabolic actions of insulin on fats. In insulin resistant 
subjects vicious circle sets in. Hyperinsulinemia 
results in deposition of triglycerides in adipose 
tissues around abdominal visceras

13,14
. These central 

adipose tissues are rich in Beta 2 receptors. Due to 
increased sympathetic activity in these subjects there 
is excess release of adrenal hormones. These 
hormones break the triglycerides into fatty acids and 
fatty acids further worsen the insulin resistance

15-17
. 

One limitation of the study is that both groups were 
not having identical diet plans. Although questions 
regarding dietary habits were asked about fat and 
other nutrients for the last 6 months but still dietary 
plans could not be compared strictly. 
 

CONCLUSION 
 

Increased central fat deposition, as predicted by 
relatively higher waist circumference and waist to hip 
ratio, in children of type 2 diabetics, whether 
consequence or cause of insulin resistance must be 
determined as this may further worsen the insulin 
resistance in persons already having the risk of 
T2DM. 
Acknowledgements: We are highly grateful to all 
the participants of this study for their precious 
contribution and support. 
 

REFERENCES 
 

1. Wild S, Roglic G, Green A, Sicree R, King H. Global 
prevalence of diabetes: estimates for the year 2000 
and projections for 2030.Diabetes Care2004; 27(5): 
1047-53. 

2. Seidell JC. Obesity, insulin resistance and diabetes – a 
worldwide epidemic. British Journal of Nutrition2000: 
83 Suppl.1,S5–S8. 

3. Kaku K. Pathophysiology of type 2 diabetes and its 
treatment policy. JMAJ. 2010:53(1):41–6 

4. Kumar A, Tewari P, Sahoo SS. Prevalence of insulin 
resistance in first degree relatives of type-2 diabetes 
mellitus patients: A prospective study in North Indian 
population. Ind J Clinical Biochem 2005. 20:10-17. 

5. Buchanan, T.A. (2007).  Perspectives in diabetes. How 
can we prevent type 2 diabetes. Diabetes. 56: 1502-
1507 

6. Hashimoto N, Suzuki Y, Haruki AT, Sakuma Y, Iwai R, 
Takahashi H.  The association between the ferritin 
concentration, and the serum insulin resistance 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wild%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15111519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roglic%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15111519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Green%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15111519
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sicree%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15111519
http://www.ncbi.nlm.nih.gov/pubmed/?term=King%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15111519


Uzma Zafar; Anser Asrar; Bushra Gohar 

 

P J M H S  Vol. 9, NO. 3, JUL – SEP  2015    803 

markers, and follow up analysis for three years in non 
diabetic Japanese men. Diabetes Care 2008.31: 55-
60. 

7. Shahid A, Lone KP, Saeed S, Arslan M. Male offspring 
of both diabetic parents have higher insulin resistance 
and serum leptin levels compared to those with one 
diabetic parent. Hormones 2008;7:313–9  

8. Arslan, S.A., Saad, R., Bacha, F. and Gungor, N. 
(2005). Family history of type 2 diabetes is associated 
with decreased insulin sensitivity and an impaired 
balance between insulin sensitivity and insulin 
secretion in white youth. Diabetes Care. 28: 127-131. 

9. Hariri S
1
, Yoon PW, Qureshi N, Valdez R, Scheuner 

MT, Khoury MJ. Family history of type 2 diabetes: a 
population-based screening tool for prevention? 
Genetic Med 2006. 8(2): 102-8 

10. Freemantle N
1
, Holmes J, Hockey A, Kumar S. How 

strong is the association between abdominal obesity 
and the incidence of type 2 diabetes?Int J Clin 
Pract. 2008. 62(9):1391-6 

11. Winter Y, Rohrmann S, Linseisen J, Lanczik 
O, Ringleb PA, Hebebrand J, Back T. Contribution of 
obesity and abdominal fat mass to risk of stroke and 
transient ischemic attacks. Stroke. 2008 
Dec;39(12):3145-51 

12. Zafar U,  Qureshi HJ,  Imran M. Comparison of iron 
status and insulin resistance between non-diabetic 
offspring of type 2 diabetics and non-diabetic offspring 
of non-diabetics. J Ayub Med Coll Abbottabad 
2015;27(2) 

13. Muhammad A. Abdul-Ghani and Ralph A. DeFronzo, 
“Pathogenesis of Insulin Resistance in Skeletal 
Muscle,”Journal of Biomedicine and Biotechnology, 
vol. 2010, Article ID 476279, 19 pages, 2010. 
doi:10.1155/2010/476279 

14. Defronzo, R.A., Mandarino, L.J. Insulin actions. In: 
Henry HL, Norman AW. (Eds) (2003). Encyclopedia of 
Hormones. San Deigo: Academic Press, pp. 333-346. 

15. Saini V. Molecular mechanisms of insulin resistance in 
type 2 diabetes mellitus. World J Diabetes 2010; 15; 
1(3): 68-75 

16. Del-Prato S.  Role of glucotoxicity and lipotoxicity in 
the pathophysiology of type 2 diabetes mellitus and 
emerging treatment strategies. Diabet.Med 2009. 25: 
1185-1192. 

17. Valdez R. Detecting undiagnosed type 2 diabetes: 
Family history as a risk factor and screening tool. J 
Diabetes Sci Technol 2009;3(4):722–6. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Hariri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Qureshi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valdez%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scheuner%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scheuner%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scheuner%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khoury%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=16481893
http://www.ncbi.nlm.nih.gov/pubmed/?term=Freemantle%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18557792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holmes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18557792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hockey%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18557792
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18557792
http://www.ncbi.nlm.nih.gov/pubmed/?term=How+strong+is+the+association+between+abdominal+obesity+and+the+incidence+of+type+2+diabetes%3F+N+Freemantle%2C1+J+Holmes%2C2+A+Hockey%2C3+and+S+Kumar4
http://www.ncbi.nlm.nih.gov/pubmed/?term=How+strong+is+the+association+between+abdominal+obesity+and+the+incidence+of+type+2+diabetes%3F+N+Freemantle%2C1+J+Holmes%2C2+A+Hockey%2C3+and+S+Kumar4
http://www.ncbi.nlm.nih.gov/pubmed/?term=How+strong+is+the+association+between+abdominal+obesity+and+the+incidence+of+type+2+diabetes%3F+N+Freemantle%2C1+J+Holmes%2C2+A+Hockey%2C3+and+S+Kumar4
http://www.ncbi.nlm.nih.gov/pubmed/?term=Winter%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rohrmann%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Linseisen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lanczik%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lanczik%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lanczik%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ringleb%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hebebrand%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Back%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18703800
http://www.ncbi.nlm.nih.gov/pubmed/18703800

