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Abstract 

Background:Diabetes Mellitus is a chronic condition caused by insufficient insulin 

production or insulin resistance, as well as excessive or insufficient glucagon production. 

Hyperglycemia is a consequence of untreated diabetes that causes harm to multiple body 

systems through microvascular, macrovascular, and neuropathic problems over time. In 

addition, testosterone levels were shown to be low in uncontrolled type 2 diabetic patients. 

Aim and objectives: To investigate the incidence of low testosterone levels in men with type 

2 diabetes, as well as the prevalence of erectile dysfunction in men with type 2 diabetes and 

its impact on everyday activities. 

Methods: This research was conducted out in the Department of Medicine of Maharishi 

Markandeshwar College and Hospital, Solan. A total of 100 men with type 2 diabetes were 

studied to determine the prevalence of low testosterone levels. 

Results: This study enlisted 100 type 2 diabetes patients over the age of 40 to look at serum 

testosterone levels. In 69 patients with HbA1C levels greater than 7.5%, testosterone levels 

were found to be low. In low testosterone groups, erectile dysfunction was reported. The 

relationship between type 2 diabetes and hypogonadism has been examined extensively in 

many research, however whether DM therapy can treat hypogonadism or testosterone can 

enhance glycemic control in diabetic patients with hypogonadism is still debatable. 

Conclusions: Due to the high prevalence of both low testosterone levels and ED, all diabetic 

male patients over the age of 40 should be screened. 
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Introduction 

Diabetes Mellitus is a chronic condition caused by insufficient insulin production or insulin 

resistance, as well as excessive or insufficient glucagon production. 

Hyperglycemia is a consequence of untreated diabetes that causes harm to multiple body 

systems through microvascular, macrovascular, and neuropathic problems over time. 

Diabetes microvascular consequences include retinal, renal, and perhaps neuropathic illness. 

Coronary artery disease and peripheral vascular disease are examples of macrovascular 

problems
[1]

. Diabetic neuropathy affects both the autonomic and peripheral nervous systems. 

It was also discovered that testosterone levels were low in unmanaged type 2 diabetic patients 
[2]

. 

The purpose of this study was to assess the magnitude of the problem, the impact on quality 

of life, and to discover predictors by examining several clinical and demographic parameters 

as well as routine blood tests. This was done to try to identify male diabetes patients who 

were at high risk of hypogonadism
[3, 4]

. 

 

Method 

This study was conducted in the Department of Medicine of Maharishi Markandeshwar 

College and Hospital, Kumarhatti, Solan. To determine the prevalence of low testosterone 

levels, 100 males with type 2 Diabetes Mellitus were chosen. 

 

Study Type 

 

Prospective Observational Study 

 

The sample size is 100 cases 

 

Study time:Two years 

 

After providing informed consent, patients who met all inclusion and exclusion criteria were 

enrolled in the trial. 

 

Criteria for inclusion  

 

Men over the age of 40 with type 2 diabetes 

 

Criteria for exclusion 

 

 TRT within 6 months of randomization  

 Hormone modifying treatments  

 Current prostate or breast cancer history 

 

Statistical analysis 

 

The existence of low testosterone levels was investigated in 100 patient with type 2 diabetes 

mellitus. Descriptive analysis of the obtained data was performed, and the association of 

various characteristics with the presence or absence of low testosterone levels was 

investigated using the Chi Square test and correlation with 5% as the level of significance (p 

value 0.001). SPSS software version 20 was used for the statistical analysis. 
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Result 

 

A total of 100 diabetic men over the age of 40 were enrolled in this study while attending the 

department of medicine at Maharishi Markandeshwar College and Hospital in Solan from 

January 2021 to 2022. Following informed permission, various blood tests, a full clinical 

examination, and a questionnaire were utilized to examine the ailment in issue 

(Hypogonadism and Erectile dysfunction). A low testosterone level of 3 ng/dl was 

established, and individuals were assessed accordingly. The following observations have been 

made 

 

1. Age correlation with total testosterone level 

Patients were separated into three age groups 

40-50, 50-60, and over 60. Sixty-three percent of 33 individuals in the 40-50 age group had 

total testosterone levels less than 3 ng/dl. Out of 46 patients in the 50-60 year age group, 65% 

had testosterone levels less than 3 ng/dl, and 85% had testosterone levels less than 3 ng/dl, 

with a p value of <.001% indicating significance. 

 
Table1:Relationship between age and testosterone level 

 

Age in groups (years) Total testosterone level(TL in ng/dl) Total p value 

 Less than 3 More than 3  

40-50 21(63%) 12(37%) 33  

50-60 30(65%) 16(35%) 46 <.001% 

>60 18(85%) 3(15%) 21  

Total 69 31 100  

 

 
 

Fig1:Relationship between agevs. testosterone level 

 

2. Correlation of HbA1C with testosterone level 

The HbA1C levels of all participants in the trial were measured and divided into two groups. 

Patients with uncontrolled blood sugar and HbA1C levels more than 7.5 were discovered to 

have low testosterone levels (TL<3). Sixty-nine percent of the 100 patients participated in the  
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trial had HbA1C levels greater than 7.5 and testosterone levels less than 3 ng/dl, which is 

significant (p value .001%). Patients with normal testosterone levels had HbA1C levels 

ranging from 6.5 to 7.5, accounting for 31% of the study group. 

 
Table2: Relationship between HbA1C and testosterone level 

 

HbA1C Total testosterone level(TL in ng/dl) Total p value 

 Less than 3 More than 3  

6.5-7.5 0 31(100%) 31  

>7.5 69(100%) 0 69 <.001% 

Total 69 31 100  

 

 
 

Fig2:Relationship between HbA1c vs. testosterone level 

 

3. Correlation of fasting blood sugar with testosterone level 

There were 12 individuals with fasting blood sugar levels less than 150, and all of them had 

normal testosterone levels. The remaining 88 patients had fasting blood sugar levels greater 

than 150 mg/dl; 69 of these patients had low testosterone levels (3 ng/dl), which was 

statistically significant (p value.001). 

 

 
 

Fig3:Relationship between FBS vs. testosterone level 
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Table 3: Relationship between FBS and testosterone level 
 

Fasting blood sugar (mg/dl) Total testosterone level(TL in ng/dl) Total p value 

 Less than 3 More than 3  

FBS <150 0 12 12  

FBS >150 69 19 88 <.001% 

Total 69 31 100  

 

4. Correlation of fasting ED withtestosterone level 

 

The overall number of patients with erectile dysfunction complaints was 69, with all of them 

having low testosterone levels, which is significant, and the remaining 31 patients with 

normal testosterone levels not having erectile dysfunction. 

 

 
 

Fig4:Bar diagram between ED vs. testosterone level 

 

Discussion 

This study enlisted 100 type 2 diabetes patients over the age of 40 to look at serum 

testosterone levels. These individuals were separated into two groups: those with low 

testosterone levels and those with normal testosterone levels. In low testosterone groups, 

erectile dysfunction was reported. The relationship between type 2 diabetes and 

hypogonadism has been examined extensively in many research, although it is unclear 

whether treatment for DM can correct hypogonadism or improve testosterone levels
[5, 6]

. 

Glycemic control in diabetic patients with hypogonadism is still debatable
[7, 8]

. Despite the 

fact that there is now compelling evidence that type 2 diabetes 

causeshypogonadism
[9]

.Hypogonadism is described as a clinical illness characterised by 

clinical symptoms, with or without signs, and laboratory evidence of testosterone 

insufficiency
[10]

. Hypogonadism can be caused by testicular pathology (primary 

hypogonadism) or by hypothalamic-pituitary unit dysfunction (secondary hypogonadism)
[11]

. 

Numerous studies have recently shown a link between late-onset hypogonadism and T2DM 

(showing that up to 40% of men with T2DM have testosterone insufficiency, and up to 75% 

have sexual dysfunction). In our study, the prevalence of hypogonadism was around 69%, 

which is pretty similar to another study by Ganesh et al. This was the first study to look at the 

prevalence of hypogonadism in Indians. This was done in one centre and revealed a 15% 

frequency of hypogonadal patients. Despite the fact that the study's criterion of 
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hypogonadism was that participants with computed free  testosterone levels of 64.8 pg/mL 

were classified hypogonadal. T2DM patients have a 1.056 times greater likelihood of 

developing hypogonadism for every year of age rise when compared to T2DM patients who 

do not have hypogonadism
[12, 13, 14]

. In T2DM patients, there is a 1.053-fold increase in the 

risk of hypogonadism for every unit rise in BMI. There is a 1.77 times greater chance of 

getting hypogonadal patients in the age group of 40-49 as compared to patients in the age 

group of 30-39, which is statistically significant at the 5% level of significance, and a 2.96 

times greater chance of getting hypogonadal patients in the age group of 50-59 as compared 

to patients in the age group of 30-39. 

With a 30-39 age group, which is statistically significant at the 5% level of significance. The 

amount of the loss in total testosterone in the Baltimore longitudinal study of ageing averaged 

0.03 ng/mL/year
[15, 16]

. Using a threshold of 3.25 ng/mL, the study discovered a prevalence of 

androgen insufficiency in the 20s, 30s, and 40s, respectively. Their data clearly support the 

concept that ageing has a relatively constant effect on circulating total and free testosterone 

levels, regardless of any other lifestyle factors
[17, 18]

. These findings support the findings of 

our study, which indicated a 63% prevalence in the age group 40-50 years, a 65% prevalence 

in the age group 50-60 years, and a 90% prevalence in the age group more than 60 years 
[19]

. 

 

Conclusion 

There were 17 patients in the 40-50 year age group and 30 in the 50-60 year age group who 

had low testosterone levels (less than 3ng/ml). There were 23 patients over the age of 60, 

which was significant (p value 0.001). There were 69 patients with low testosterone levels 

whose HbA1C was greater than 7.5%, which is significant (p value0.001). There were 31 

patients with normal testosterone levels whose HbA1C was 6.5-7.5%, which is significant (p 

value0.001). The total number of patients with FBS less than 150 mg/dl and normal 

testosterone levels was 12, while the number of patients with FBS greater than 150 mg/dl was 

88, with 69 having low testosterone levels (p value0.001). Among 100 diabetic patients, 69 

experienced Erectile Dysfunction and 31 did not, which is significant (p value0.001). The 

substantial incidence of low testosterone levels in diabetic male patients was established in 

this study. Various demographic, clinical, and other characteristics were examined to identify 

many association and predictors of low testosterone levels. It also validated the significant 

prevalence of ED in a diabetic setting, as well as the fact that it had a detrimental impact on 

quality of life. Because of the high prevalence of both low testosterone levels and ED, all 

diabetic male patients over the age of 40 should be screened. 
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