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ABSTRACT

Aim: The present study aimed to determine the frequency and association of hypogonadism in men with type 2 diabetes
mellitus.

Material and Methods: This cross-sectional study was conducted on 242 type 2 DM male patients in the Department of
General Medicine, Bahria International Hospital, Lahore from 16" January 2022 to 15" July 2022. The Androgen deficiency in
aging male (ADAM) questionnaire was used for screening hypogonadal symptoms in the study group. The presence of low
serum testosterone below 3 ng/mL and positive ADAM score was referred to as hypogonadism. T2DM patients with and without
hypogonadism had their clinical and biochemical variables compared. Total testosterone, BMI, free testosterone, waist
circumference, and sex hormone—binding globulin were measured. SPSS version 26 was used for data analysis.

Results: Of the total 242 T2DM male patients, the prevalence of hypogonadism was 24.8% (n=60). The most prevalent
symptoms in T2DM patients were hypogonadal symptoms. The overall mean age was 45.8+ 9.63 years with range (25-70
years). Mean BMI value was 24.8 + 3.64 kg/m2. The incidence of overweight and obese patients were 17.8% and 49.3%
respectively. The prevalence of erectile dysfunction, reduced libido, and work performance deterioration in hypogonadism were
94.8%, 68.2%, and 56.3% respectively. T2DM patients without hypogonadism had lower a) incidence of diabetic neuropathy
(18.6% vs. 43.8%; p=0.021), b) T2DM duration (5.3+ 3.82 vs. 9.2+ 4.9 years; P=0.002), c) occurrence of diabetic retinopathy
(26.9% vs. 57.8%; P=0.006), and d) HbAlc (8.9+ 1.53% vs. 9.9 * 2.54%: P=0.005), and insulin therapy (21.5% vs. 45.8%:
P=0.031) compared to those with hypogonadism.

Conclusion: The present study found that prevalence of hypogonadism was 24.8% in type 2 diabetes mellitus. Patients with
hypogonadism had higher HbAlc, higher prevalence of neuropathy and retinopathy, longer diabetic duration, and predominantly

used insulin therapy than those T2DM patients without hypogonadism.
Keywords: Hypogonadism, Type 2 diabetes mellitus, Androgen deficiency in aging male (ADAM).

INTRODUCTION
Type 2 diabetes and reduced insulin sensitivity are associated with
low testosterone levels in men [1]. Type 2 diabetes is
characterized by insulin resistance. Men with healthy testosterone
levels have lower insulin levels [2]. Insulin resistance and type 2
diabetes are also predicted by low testosterone levels [3].
Furthermore, insulin resistance and adipose tissue in the upper
abdomen were associated with low testosterone. Type 2 diabetes
(T2D) is associated with low testosterone (T) in large
epidemiological studies [4, 5]. A biological marker T was used in
these studies and found to be frequently low in males with T2DM,
often in conjunction with dyslipidaemia and abdominal fat. The
testosterone levels of diabetic men are also lower than those of
nondiabetic subjects [6]. As a result of the mean testosterone
levels measured by equilibrium dialysis, the most commonly used
and clinically relevant testosterone assay, being significantly lower
in 33% of men with type 2 diabetes, Asaduzzaman et al. [7]
identified a significant decrease in the free testosterone levels of
33% of these men. Cross-sectional studies have consistently
shown that males with T2DM have a higher prevalence of
hypogonadism [8]. Though the pathogenic mechanisms remain
unclear, there is an increasing amount of discussion around its
association with type 2 diabetes mellitus and hypogonadism [9].
The presence of hypogonadism in T2DM subjects appears
to have significant health consequences. Male hypogonadism is
related to sexual and reproductive dysfunction, decreased energy
levels, decreased bone mineral density, sadness of mood,
decreased insulin sensitivity, visceral adiposity, and increased
cardiovascular risk [10]. Type 2 DM patients were screened using
biochemical features and clinical variables for the presence of
hypogonadism. The Androgen deficiency in aging male (ADAM)
questionnaire was used for the clinical evaluation of hypogonadism
symptoms [11]. The hypogonadism diagnosis was confirmed
based on positive score with measurement of serum total
testosterone on ADAM [12]. Limited investigations have been
carried out on T2DM patients for the presence of hypogonadism in

Pakistan [13, 14]. There is scarcity of data regarding biochemical
and clinical features related to hypogonadism in male patients.
Therefore, the present study aimed to evaluate the prevalence and
correlation of hypogonadism in T2DM adult male patients.

METHODOLOGY

This cross-sectional study was conducted on 242 type 2 DM male
patients in the Department of General Medicine, Bahria
International Hospital, Lahore from 16" January 2022 to 15™ July
2022. Research and ethical committee approved the study
protocol. Written informed consent was taken from each individual.
The Androgen deficiency in aging male (ADAM) questionnaire was
used for screening hypogonadal symptoms in study groups. The
presence of low serum testosterone below 3 ng/mL and positive
ADAM score was referred to as hypogonadism. T2DM patients
with and without hypogonadism had their clinical and biochemical
variables compared. Total testosterone, BMI, free testosterone,
waist circumference, and sex hormone-binding globulin were
measured. T2DM patients with age 25 to 70 years fulfilling the
eligibility criteria were enrolled. Patients suffering from advanced
malignancy, major psychiatric illness, chronic liver disease,
tuberculosis, and patients receiving testosterone replacement
therapy were excluded. Clinical data, demographic details, and
anthropometric information were gathered. Based on BMI, all the
patients were classified as follows: underweight BMI<18.5 kg/m2,
normal weight BMI 18.5-23.0 Kg/m2, overweight BMI 23.1-25
kg/m2. Glycated hemoglobin (HbAlc), fasting plasma glucose
(FPG), serum creatinine, and postprandial plasma glucose (PPG)
were determined. ADAM questionnaire confirmed the diagnosis of
hypogonadism based on their symptoms.

SPSS version 26 was used for data analysis. Numerical
variables were described as mean and standard deviation.
Qualitative variables were expressed as frequency and
percentages. Chi-square test was used for comparing the T2DM
patients with hypogonadism and without hypogonadism taking
95% confidence interval and 5% level of significance.
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RESULTS

Of the total 242 T2DM male patients, the prevalence of
hypogonadism was 24.8% (n=60). The most prevalent symptoms
in T2DM patients were hypogonadal symptoms. The overall mean
age was 45.8+ 9.63 years with range (25-70 years). Mean BMI
value was 24.8 + 3.64 kg/m2. The incidence of overweight and
obese patients were 17.8% and 49.3% respectively. T2DM
patients without hypogonadism had lower a) incidence of diabetic
neuropathy (18.6% vs. 43.8%; p=0.021), b) T2DM duration (5.3
3.82 vs. 9.2+ 4.9 years; P=0.002), c) occurrence of diabetic
retinopathy (26.9% vs. 57.8%; P=0.006), and d) HbAlc (8.9%
1.53% vs. 9.9 + 2.54%: P=0.005), and insulin therapy (21.5% vs.
45.8%: P=0.031) compared to those with hypogonadism.
Demographic details and baseline characteristics are shown in
Table-1. Figure-1 illustrates the distribution of patients based on
their age. Distribution of patients on the basis of BMI as
underweight, normal, overweight, and obese are depicted in
Figure-2. Biochemical and clinical details are shown in Table-II.
The incidence of diabetic retinopathy, hypertension, neuropathy,
CAD, and insulin therapy is demonstrated in Figure-3. HbAlc
levels (%) and diabetes duration in different T2DM patients are
shown in Table-lll. Based on ADAM scores, the prevalence of
erectile dysfunction, reduced libido, and work performance
deterioration in hypogonadism were 94.8%, 68.2%, and 56.3%
respectively as shown in Figure-4. Different biochemical and
clinical features of T2DM patients with and without hypogonadism
are compared in Table-1V.

Table-2: Biochemical and clinical details

Variables Value
Serum creatinine (mg/dL) 0.8+0.51
SBP (mm Hg) 124.8+16.9
DBP (mm Hg) 76.2+9.6
Reduced eGFR (<60 mL/minute/1.73 16 (6.6%)
m2)
FPG (mg/dL) 193.8+69.9
PPG (mg/dL) 259.2+91.32
100 88
80 68
60
36.4
40 28.1
0
Diabetic  Hypertension Diabetic Insulin
retinopathy neuropathy  therapy

BN =%

Figure-3: incidence of diabetic retinopathy, hypertension, neuropathy, CAD,
and insulin therapy

Table-3: HbAlc levels (%) and diabetes duration in different T2DM patients

Table-1: Demographic details and baseline characteristics Variables Freqguency (N) Percentage (%)
Variables Value HbAlc (%)
Age (years) Mean + SD 45.8+ 9.63 <8 68 28.1
Marital Status N (%) 8-10 70 28.9
Single 14 (5.8) >10 116 47.9
Married 228 (94.5) Diabetes Duration (years)
Smoking History N (%) 129 (53.3) <5 128 52.9
Height (cm) 165.8+5.71 6-10 72 29.8
Weight (kg) 66.9+4.6 >10 42 174
BMI (kg/m2) 24.8 + 3.64
Waist circumference (cm) 91.6+11.8

W 25-40 years
W 41-55 years

W 56-70 years

Figure-1: Age-wise distribution of patients
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Figure-2: Distribution of patients based on BMI

= erectile dysfunction = reduced libido

= work performance deterioration

Figure-4: Based on ADAM scores, the prevalence of erectile dysfunction,
reduced libido, and work performance deterioration in hypogonadism

Table-4: Comparison of Different biochemical and clinical features of T2DM
atients with and without hypogonadism.

Variables T2DM with T2DM without P-
hypogonadism (%) hypogonadism value
(%)
SBP (mm Hg) 125.3+16.64 126.88+20.25 0.418
DBP (mm Hg) 76.7+10.34 79.3+9.82 0.541
CAD 14 (23.3) 24 (13.2) 0.132
Hypertension 26 (43.3) 50 (27.5) 0.124
Diabetic neuropathy 43.8 18.6 0.021
Diabetic retinopathy 57.8 26.9 0.006
Insulin therapy 45.8 21.5 0.031
HbAlc (%) 9.9+254 8.9+ 1.53 0.005
Serum creatinine 1.2+0.49 0.8+0.43 0.082
(mg/dL)
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DISCUSSION

The present study mainly investigated the prevalence and
correlation of hypogonadism in type 2 diabetes mellitus and
reported that the incidence of hypogonadism was 24.8%.
Frequency of diabetic neuropathy, retinopathy, CAD, hypertension,
insulin therapy, and HbAlc (%) was lower in T2DM patients
without hypogonadism than without hypogonadism. The
prevalence of erection dysfunction was the most prevalent health
issue in male adult T2DM patients followed by reduced libido, and
work performance deterioration in hypogonadism. Kizilay et al [15]
reported that the incidence of hypogonadism was 15% in T2DM
patients which is lower than the reported 24.8% in the current
study. Agarwal et al [16] found that hypogonadism was present in
20.7% T2DM patients. Another study by Madhu et al [17] reported
that about 32% T2DM patients had lower serum testosterone
without CAD and 40% with CAD. However, Bajaj et al [18] found
that lower testosterone was 44.5% in T2DM patients. The overall
prevalence of hypogonadism varied from 7% to 51% in T2DM
reported worldwide [19, 20].

Numerous studies showed that hypogonadism is significantly
associated with T2DM in adult male [21, 22]. Hypogonadism
presence in T2DM patients is due to the most significant
contributor known as overweightness and obesity which in turn
cause lower testosterones [23]. In T2DM patients with
hypogonadism, erectile dysfunction was the most common
symptom (94.8%) followed by reduced libido in 68.2%. Similar
findings were reported by White et al [24] and Ugwa et al [25]. Both
studies commonly reported that erectile dysfunction was the most
affirmative answer given on ADAM questionnaire.

In the present study, higher diabetes duration was observed
in T2DM patients with hypogonadism than without hypogonadism.
Zheng et al [26] and Hu et al [27] reported similar findings in their
study on hypogonadism in type 2 diabetes mellitus patients. The
higher prevalence of hypogonadism was mainly due to HbAlc and
DM higher duration in underweighted T2DM patients.

The HbAlc level was higher in T2DM patients with
hypogonadism compared to without hypogonadism. Lee et al [28]
reported similar results in terms of lower serum testosterones with
HbAlc >6.5% than the control group. The pathogenic mechanisms
responsible for lower testosterone are yet to be determined [29].
The role of hyperglycemia in the development of hypogonadism, in
addition to the role of insulin resistance, is not well understood.
Laird et al.[30] used a cell culture model to show that high glucose
concentrations have a negative effect on the expression of genes
that mediate the function of GnRH neurons.

CONCLUSION

The present study found that prevalence of hypogonadism was
24.8% in type 2 diabetes mellitus. Patients with hypogonadism had
higher HbA1c, higher prevalence of neuropathy and retinopathy,
longer diabetic duration, and predominantly used insulin therapy
than those T2DM patients without hypogonadism.
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