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INTRODUCTION 

	 Obesity is defined as excess accumulation of 
body fat and is a disorder of regulatory systems of body 
weight. The direct measurement of the amount of body 
fat is not easy thus an indirect measure, called the “body 
mass index (BMI)”, is used for the purpose 1.

	 Body mass index or BMI is the ratio of weight in 
Kg to the height in meter². The normal value for this 
index is 19.5-25 Kg /m2. Subjects who have a BMI of 
25-29.9 are termed as Obese (overweight) while those 

having BMI ≥30 are termed as massively obese. Lean 
body mass rises to a plateau in the 3rd decade of life, 
then in men it declines at an accelerated rate with 
advancing age. Consequently, if food is not reduced 
with advancing age, obesity will result. Most alarming 
is the increase of obesity in children or young adults 
under the age of 25 years, the prevalence of which has 
elevated by three folds in the previous two decades. 
There has been a global increase in obesity with the 
number of obese individuals being estimated to be 
more than the undernourished people. Obesity is a risk 
factor for common diseases such as type 2 diabetes 
mellitus (T2DM), cardiovascular disease (CVD), cancers 
and erectile dysfunction (ED). Adipose tissue produc-
es factors known as the adipokines and cytokines, 
these affect the metabolic and endothelial functions 
of a body leading to insulin resistance and metabolic 
syndrome (risks factor for CVD). The reduction in body 
mass index (BMI) results in the improvement in erectile 
dysfunction as well as metabolic syndrome. A complex 
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ABSTRACT

Objective: To see whether obesity decreases the testosterone concentration in young male adults, who have no other 
cause of decreased testosterone.

Material & Methods: This was a comparative, case control and cross sectional study conducted in the Department 
of Biochemistry, Khyber Medical College, Peshawar - Pakistan. The study period was from January 2016 to December 
2016, consisting of two groups, A and B, each having 32 subjects. Group A had BMI of >25 Kg/m2 while the control 
group B had BMI of < 25 Kg/m2. Their testosterone concentrations were compared keeping other confounding factors 
like age, sex, educational status and socioeconomic conditions constant. The weight in Kg and height in meters were 
measured for each subject and then BMI was calculated. A blood sample of approximately 5-ml was collected from 
each participant. The sera were prepared and stored in labeled tubes which were then properly sealed, placed in racks 
and were stored in a freezer at -20oC till further analysis. The samples were analyzed for serum Testosterone level by 
Radioimmunoassay (RIA) method.

Results: Group A had 32 obese subjects having a BMI 26.9 Kg/m2 with a SD of 1.501. The testosterone concentration 
of group A is compared with that of control group B having a normal BMI of 21.7 with a SD of 1.557. Testosterone con-
centrations of the two study groups revealed a significant difference (P< 0.001) when compared by the independent 
sample t-test.

Conclusion: The increase trend of obesity in elderly people and now in young adults should be prevented as it lower 
serum testosterone concentrations, apart from other hazards like diabetes, hypertension, CVD and osteoarthritis.
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and confusing relationship exists among obesity, ED, 
the metabolic syndrome, serum sex hormone-binding 
globulin (SHBG) and total and free testosterone levels. 
BMI is inversely related to circulating total testosterone 
levels2. 

	 Research studies have reported inverse effect of 
low serum testosterone on muscle strength and visceral 
body fat distribution with aging3-8. These studies have 
been mostly carried out on middle aged or elderly 
male subjects. Increase in age is a key factor in the 
decrease of plasma testosterone levels due to one of 
the following reasons: i. a decrease in LH dependent 
testicular steroidogenesis ii. Age-related decline in LH 
output at hypothalamic level iii. Increased sensitivity 
to the negative feedback effect of testosterone on the 
hypothalamic-pituitary axis9. The patterns of testoster-
one levels in these men were assumed to have been 
determined by obesity. Studies have confirmed the role 
of increasing age and abdominal obesity in the reduc-
tion of serum testosterone level10,11. The present study 
analyzed a possible relationship between testosterone 
levels and obesity, the obesity being the independent 
factor. The distinguishing feature of our study is that 
all male subjects included in it were young having less 
than 25 years age, thus omitting age-related factors in 
the testosterone secretion.

MATERIAL & METHODS

	 Thirty two young male adults of age between 18 
and 25 years with overweight BMI i.e 25 to 30 Kg/m2 
were included in this study from various educational 
institutions of Peshawar. the study was conducted from 
January 2016 to December 2016. Exclusion criteria 
for this group were diabetes mellitus, hypogonadism, 
hyperthyroidism, hypothyroidism, mental illness like 
depression and epilepsy, hypertension, recent surgery 
under general anesthesia i.e., within 7 days, unilateral or 
bilateral Cryptorchoidism who underwent post pubertal 
surgery, fasting for the last 5 days, Varicocele, severe 
liver and kidney disease and the subjects who had 
received hormonal therapy at any point in the previous 
three months. Thirty two men, 18–25 years of age 
having normal BMI were selected randomly from the 
above stated institutions as the control group. Informed 
consent was obtained from all participants of the study. 
The weight in Kg and height in meters were measured 
for each subject. Height was measured using a Height 
Chart by Stretch Stature method. The study subjects 
stood with feet together while their heels, buttocks and 
the upper back touched wall. The heads of participants 
were placed in the Frankfort plane with lower edge of 
eye socket lying in the same horizontal plane as the 
notch which is superior to the tragus of the ear. The 

Table 1: Association of BMI and Serum 
Testosterone level

Groups BMI Serum T 
conc.

P-
value

Re-
sult

Mean SD Mean SD

Subjects 26.9 1.501 7.3 3.178 0.001 S

Controls 21.7 1.557 10.9 2.263 0.001 S

participants were asked to inhale deeply at the end of 
which the measurement was taken. BMI was calculated 
from internet at the website by putting the weight and 
height of each subject. A blood sample of approximately 
5-ml was drawn from the antecubetal vein of each par-
ticipant. For this purpose 5-ml disposable B.D. syringes 
were used with all the aseptic conditions. The needle as 
well as piston was removed from the syringe and blood 
was poured just by the action of gravity into the sterilized 
tubes, on which the name, record number and date (on 
which the collection was made) had been written. After 
the formation of blood clot it was striped gently with 
sterile tips and the tubes were immediately centrifuged 
(IEC Model DPR-6000 Centrifuge) at the rate of 1500-
2000 rmp for 10 minutes. Then the serum was tipped 
out with micropipette into sterile plastic tubes labeled 
with the corresponding data. These tubes containing 
the sera were then properly sealed, placed in racks and 
were stored in a freezer at -20 oC till further analysis. 
These standard collection and handling procedures 
can keep testosterone levels stable till 6 months. The 
samples were analyzed for serum Testosterone level 
at the Institute of Radiotherapy and Nuclear Medicine 
(IRNUM), Peshawar. Radioimmunoassay (RIA) method 
was used for the analysis of serum Testosterone.

RESULTS

	 We had two groups in our study. Group A had 32 
subjects having BMI between 25-30 Kg/m2 with BMI of 
26.9 ±1.501. This group had their mean testosterone 
concentration of 7.3 ng/ml with a SD of 3.178 as shown 
in Table 1. The parameters of the subjects of group A 
were compared with those of the subjects of group B 
having the control subjects with BMI <25 Kg/m2. The 
subjects of this control group had a BMI of 21.7 ±1.557. 
Their mean T concentration was 10.9 ng/ml with a SD 
of 2.263. Other confounding variables like age, sex, 
educational status and socioeconomic conditions were 
constant, so there was no other confounding factor 
affecting T except the BMI. Independent sample t-test 
for BMI and T while comparing the two groups showed 
significant differences with P-value for BMI (P < 0.001) 
and for T level (P=0.01). Pearson and Spearman 
correlation were also performed showing significant 
P-values of < 0.01.
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DISCUSSION 

	 The increased fat content of the body’s adipose 
tissue leads to an increase in insulin secretion12 sup-
pressing sex hormone binding globulin synthesis 13 
and thus lowering circulating testosterone level9. In turn 
the circulating testosterone causes feedback inhibition 
of hypothalamo-pituitary axis, so decreasing the total 
testosterone. The strength of LH signal to testis may 
also be affected by insulin14,15. Insulin may also have 
a suppressive effect on testicular steroidogenesis16. 
The most important factor is that there is an enzyme 
in the adipose tissues of specially in the abdominal fat 
called aromatase, which converts the testosterone to 
the estrogen, thereby decreasing its concentration17. 
There are reasons to suggest that adiposity plays a 
role in the etiology of testosterone reduction. In our 
study the obese subjects and the non-obese controls 
showed significant differences of testosterone level, a 
finding which is consistent with other studies18-23. All 
these studies were conducted on aged and elderly 
persons, but one study24 in which this association was 
found in male subjects with age less than 40 years, is 
consistent with us. The peculiar point about our study 
is that it had still younger aged subjects in whom also 
testosterone decreases with obesity.

CONCLUSION

	 Young adults need testosterone more than the 
elderly ones for their active charmful reproductive life, 
so they have to control their weight and should prevent 
obesity.
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