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Abstract- Background:Type 2 diabetes mellitus
(T2DM) is commonly associated with
hypogonadism. However, the effect of glycemic
control on serum testosterone levels remains
inadequately studied.

Objectives:To compare serum total testosterone
(TT) levels in controlled versus uncontrolled male
T2DM patients and evaluate the prevalence of
androgen deficiency.

Materials and Methods:A cross-sectional study was
conducted in 100 male T2DM patients aged 35-70
years. Fifty patients with HbAlc <7% were
categorized as controlled and 50 with HbAlc >7%
as uncontrolled. Serum TT was measured using
chemiluminescence = immunoassay.  Statistical
analysis was performed using SPSS v20.
Results:Controlled diabetics had significantly
higher mean TT levels across all age groups
(p<0.0001). Androgen deficiency (TT <300 ng/dL)
was present in 48% of uncontrolled vs 16% of
controlled diabetics.

Conclusion:Good glycemic control is associated
with significantly higher testosterone levels.
Screening for hypogonadism in uncontrolled T2DM
may improve patient outcomes.

L INTRODUCTION

Type 2 diabetes mellitus (T2DM) is increasingly
recognized to impact the endocrine system,
particularly male gonadal function. Multiple
studies report low serum testosterone levels in
men with T2DM independent of age or obesity.'?

Low testosterone has been associated with poor
glycemic control, increased insulin resistance,
and metabolic syndrome.** This study aims to
compare serum testosterone levels between
controlled and uncontrolled male T2DM patients
and evaluate the prevalence of androgen
deficiency. The prevalence of low testosterone in
this population has been reported to be as high as
40-50%, depending on study parameters. This is
significant considering that hypogonadism itself
contributes to a worsening cardiometabolic
profile. Several hormonal and metabolic
pathways intersect, including insulin resistance,
inflammation, and visceral adiposity. Moreover,
studies indicate that testosterone replacement
therapy in appropriately selected men with T2DM
may improve glycemic control,  waist
circumference, and lipid profile. These
cumulative findings have prompted calls for
endocrinologists and diabetologists to include
testosterone evaluation as part of routine diabetes
management, especially in symptomatic patients
or those with poor glycemic control.

II. MATERIALS AND METHODS

This cross-sectional study was conducted at a
tertiary care hospital in Andhra Pradesh over 24
months. Inclusion criteria: males aged 35-70
years with T2DM. Exclusion: type 1 DM, chronic
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discases, hormonal disorders, or drugs
influencing testosterone. Patients were divided
into two groups based on HbAlc: controlled
(<7%) and uncontrolled (>7%). Serum

testosterone was measured using CLIA between

8-10 AM. Statistical analysis was done using
SPSS v20. Continuous variables were compared
using the t-test; categorical variables using chi-
square test.

1.  RESULTS
Mean serum testosterone levels in various age groups are shown in Table 1.
Age Group (years) | Uncontrolled Controlled T-statistic P-value
(ng/dL) (ng/dL)

30-39 4659+21.9 658.6 + 74.8 5.010 0.004
40-49 3053+43.4 619.4+35.7 17.296 <0.0001
50-59 269.4+39.2 530.3+57.7 18.834 <0.0001
60-69 213.1+43.4 481.3+75.5 10.412 <0.0001

Table 1: Comparison of mean serum testosterone levels between controlled and uncontrolled T2DM

patients.
IV.  DISCUSSION

This study found significantly higher testosterone
levels in well-controlled diabetic men compared
to uncontrolled counterparts. This supports earlier
findings that link poor glycemic control with
hypogonadism.** The mechanisms may include
chronic hyperglycemia, increased aromatase
activity, or suppression of hypothalamic-
pituitary-gonadal axis.” Nearly half the men with
uncontrolled T2DM in our study had TT <300
ng/dL, indicating high prevalence of biochemical
hypogonadism. These findings underscore the
complex interplay between endocrine and
metabolic systems in men with type 2 diabetes.
The link between low testosterone and poor
glycemic control suggests that routine metabolic
evaluations in diabetic males should also include
assessment of gonadal function. In clinical
settings, patients with symptoms such as reduced
libido, erectile dysfunction, or unexplained
fatigue may warrant hormonal screening. It is
noteworthy that testosterone not only plays a role
in sexual function but also contributes to lean
muscle mass, bone density, and insulin
sensitivity. Therefore, identifying and treating
hypogonadism in diabetes may offer multifaceted
benefits.

V. CONCLUSION

Glycemic control in T2DM is strongly associated
with  serum testosterone levels. Routine
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testosterone screening should be considered in
men with poorly controlled T2DM.
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