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ABSTRACT 

Background: It is well studied that obesity is linked with decreased serum testosterone levels and obese men are found to have increased 

estrogen levels, thus it can be assumed that testosterone to estradiol ratio in obese men should be less as compared to individuals with 

normal BMI. Hence; under the light of above mentioned data, the present study was undertaken for assessing the testosterone levels in 

obese non-obese patients. Materials & methods: A total of 25 obese patients and 25 non-obese patients were enrolled in the present 

study. Five millilitre of venous blood was collected in fasting state, drawn into plain and EDTA vacutainers, and then centrifuged and 

serum separated. The sera were used to measure the concentration of Testosterone by Chemiluminescence. All the results were recorded 

in Microsoft excel sheet and were analysed by SPSS software. Student t test was used for assessment of level of significance. Results: 

Mean testosterone levels among the subjects of obese group and non-obese group was found to be 7642.81 picomol/L and 22341.85 

picomol/L respectively. While comparing the mean testosterone levels among patients of both the study groups, significant results were 

obtained. Conclusion: Testosterone levels are significant correlated with BMI. Obese patients are associated with significantly lower 

testosterone levels.  
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NTRODUCTION 

Obesity is a medical condition in which excess body 

fat has accumulated to the extent that it may have a 

negative effect on health.  In 1997, a WHO expert 

committee classified a BMI of 25.0 – 29.0kg/m2 as 

overweight, 30 – 34.9 kg/m2 as obesity and ≥ 35 kg/m2 as morbid 

obesity.1, 2 Ethnic specific BMI cut off values, especially for Asian 

populations, have been proposed to address the higher prevalence 

of diabetes and cardiovascular diseases and the differing 

associations of BMI with body fat in different populations.3- 6 

Guidelines for obesity and overweight based on body mass 

indices (BMI) for Asian Indians were revised based on consensus 

developed through discussions by a Prevention and Management 

of Obesity and Metabolic Syndrome group.7 The revised 

guidelines categorize overweight as a BMI of 23.0 – 24.9 kg/m2  

and obesity as a BMI≥25 kg/m2 using values lower than the ethnic 

specific BMI previously advocated for Asian Indians.5- 7 

Over the past 2 decades, sex steroid deprivation in men has 

garnered increased attention as a key risk factor for metabolic 

disease. Thus, men with physiologic hypogonadism or those 

undergoing androgen deprivation treatment (ADT) for prostate 

cancer are at higher risk for the incident development of obesity 

and associated metabolic disorders including insulin resistance, 

nonalcoholic fatty liver disease, and T2DM. A contributory, 

causal role for testosterone deprivation in these metabolic 

disorders is supported by clinical data demonstrating that 

exogenous testosterone therapy reverses the increased adiposity 

evident in hypogonadal men and may improve insulin sensitivity 

in hypogonadal men with T2DM. It is well studied that obesity is 

linked with decreased serum testosterone levels and obese men 

are found to have increased estrogen levels, thus it can be 

assumed that testosterone to estradiol ratio in obese men should be 

less as compared to individuals with normal BMI.4- 7 

Hence; under the light of above mentioned data, the present study 

was undertaken for assessing the testosterone levels in obese non-

obese patients. 

 

MATERIALS & METHODS 

The present study was undertaken for assessing the the 

testosterone levels in obese non-obese patients. A total of 25 

obese patients and 25 non-obese patients were enrolled in the 

present study. Written consent was obtained from all the patients 

after explaining in detail the entire research protocol.  

Inclusion criteria  
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1. Subjects aged 18-50 years  

2. Subjects who were willing to sign the written consent 

form prior to participation in the study. 

Exclusion criteria  
1. Patients with Type 1 Diabetes Mellitus  

2. Known cases of Chronic liver disease or Chronic kidney 

disease 

3. Patients on hormonal supplements or hormonal 

antagonists 

4. Patients of testicular or prostatic malignancy 

Five milliliter of venous blood was collected in fasting state, 

drawn into plain and EDTA vacutainers, and then centrifuged and 

serum separated. The sera were used to measure the concentration 

of Testosterone by Chemiluminescence. All the results were 

recorded in Microsoft excel sheet and were analysed by SPSS 

software. Student t test was used for assessment of level of 

significance.  

 

RESULTS 

In the present study, a total of 25 obese and 25 non-obese subjects 

were enrolled. Mean age of the patients of the obese and non-

obese group was 37.48 years and 39.36 years respectively. 

Majority of the patients of both the study groups belonged to the 

age group of 31 to 50 years. Mean BMI of the patients of the 

obese and non-obese group was 29.13 and 23.66 Kg/m2 

respectively. In the present study, mean testosterone levels among 

the subjects of obese group and non-obese group was found to be 

7642.81 picomol/L and 22341.85 picomol/L respectively. While 

comparing the mean testosterone levels among patients of both 

the study groups, significant results were obtained. 

 

Table 1: Age-wise distribution of subjects in different groups 

Age group (years) Non-obese patients Obese patients 

n % N % 

18 to 30 4 16 3 12 

31 to 40 11 44 11 44 

41 to 50 10 40 11 44 

Total  25 100 25 100 

Mean + SD 39.36 + 8.98 37.48 + 8.33 

 

Table 2: Mean BMI in different groups in different groups 

Descriptive parameter Non-obese patients Obese patients 

Mean  SD Mean  SD 

Mean BMI (Kg/m2) 23.66 1.36 29.13 2.75 

 

DISCUSSION 
Obesity is associated with multiple alterations of the endocrine 

systems, including abnormal circulating blood hormone 

concentrations, due to changes in their pattern of secretion and/or 

metabolism, altered hormone transport, and/or action at the level 

of target tissues. Although it was thought for a long time that 

these alterations were secondary to obesity, usually being 

improved after weight loss, it has recently become evident that 

they may conversely play a cardinal role in the development of 

different obesity phenotypes and associated metabolic 

abnormalities. Spermatogenesis and fertility are not impaired in 

the majority of obese men. However, these parameters have been 

described as being reduced in subjects with massive obesity.8, 9 

Hence; under the light of above mentioned data, the present study 

was undertaken for assessing the testosterone levels in obese non-

obese patients. 

 

Table 3: Mean serum Testosterone levels in different groups 

Descriptive parameter Non-obese 

patients 

Obese patients 

Mean  SD Mean  SD 

Testosterone levels 

(picomol/L) 

22341.85 652.71 7642.81 124
6.96 

p- value  0.00 (Significant) 

 

In the present study, mean age of the patients of the obese and 

non-obese group was 37.48 years and 39.36 years respectively. 

Majority of the patients of both the study groups belonged to the 

age group of 31 to 50 years. Mean BMI of the patients of the 

obese and non-obese group was 29.13 and 23.66 Kg/m2 

respectively. Yao QM et al in 2018 investigated the association of 

testosterone level with diabetes risk in men. PubMed, EMBASE 

and Web of Science were searched for eligible cohort or nested 

case–control studies published up to August 15, 2017. Meta-

analysis was used to calculate the pooled relative risk (RR) of 

type 2 diabetes associated with higher testosterone level. Thirteen 

cohort or nested case–control studies with 16,709 participants 

were included. Meta-analysis showed that higher total testosterone 

level could significantly decrease the risk of type 2 diabetes in 

men, and higher free testosterone level could also decrease the 

risk of type II diabetes in men. After excluding two studies that 

did not calculate RRs by quartiles of testosterone levels, both 

higher total testosterone and free testosterone levels could 

decrease the risk of type II diabetes in men, and the pooled RRs 

were 0.62 and 0.77, respectively. This meta-analysis suggests that 

higher testosterone level can significantly decrease the risk of type 

2 diabetes in men. Therefore, combined with previous researches, 

the findings above suggest a reverse-causality scenario in the 

relation between testosterone deficiency and risk of type 2 

diabetes in men.10 

In the present study, mean testosterone levels among the subjects 

of obese group and non-obese group was found to be 7642.81 

picomol/L and 22341.85 picomol/L respectively. While 

comparing the mean testosterone levels among patients of both 

the study groups, significant results were obtained. Wu A et al in 

2018 determined five-year changes in serum estradiol and the 

association with testosterone and fat mass in Australian men. At 

baseline and five-year follow-up, socio-demographic and health-

related data including behaviors, chronic conditions, and 

medication use were collected by questionnaire. Estradiol and 

testosterone were assayed by liquid chromatography-tandem mass 

spectrometry and sex hormone-binding globulin by 

immunochemiluminescent assay. Fat mass was assessed by dual-

energy X-ray absorptiometry. Community-dwelling men aged 35 

years and older at enrollment, resident in the northern and western 

suburbs of Adelaide without established disease of, or 

medications affecting, the hypothalamus-pituitary-gonadal axis (n 
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= 725) were included in the study. At baseline, mean age was 53.0 

± 10.8 years. Mean serum estradiol levels at baseline and five-

year follow-up were 94.9 ± 34.8 and 89.4 ± 30.4 pmol/L 

respectively (-1.1 pmol/L/year). On multivariable analyses, 

estradiol change was associated with changes in testosterone, but 

not age or total fat mass. Change in testosterone/estradiol ratio 

was inversely associated with change in fat mass, and this was 

consistent across quartiles of fat mass change. They concluded 

that in healthy men, circulating estradiol is primarily dependent on 

testosterone. With increasing fat mass, estradiol decreases less 

than testosterone. From a clinical standpoint these data indicate 

that obesity is associated with a change in the testosterone to 

estradiol ratio, but a change in estradiol does not occur unless 

some patholopgy is present.11  

 

CONCLUSION 

From the above results, the authors conclude that Testosterone 

levels is significant correlated with BMI. Obese patients are 

associated with significantly lower testosterone levels. Therefore; 

testosterone levels present risk for development of metabolic 

disorder. 
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