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Introduction

Diabetes mellitus (DM) is a chronic disease that affected
9.3% of the world’s population in 2019 and is expected to
increase in prevalence.1 Sexual dysfunction in men with
diabetes includes male erectile dysfunction and ejaculato-

ry failure. Nearly 20 to 30% of males have at least one
episode of erectile dysfunction per year.2 A higher preva-
lence is seen in patients with diabetes, where erectile
problems are encountered in 49.2%.3 DM is considered a
significant risk factor for erectile dysfunction4 and
patients with DM are more likely to require more
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Abstract Introduction Testosterone levels and erectile function are known to decline as men
age, leading to hypogonadism and erectile failure. Men with type 2 diabetes mellitus
(T2DM) have a high prevalence of hypogonadism and erectile dysfunction. We aimed
to estimate the prevalence of hypogonadism in T2DM patients complaining of erectile
dysfunction.
Patients and Methods A cross-sectional study was conducted at Specialized Diabe-
tes, Endocrine, and Metabolism Center from early September 2021 to the end of
January 2022. The study included 115 fully anonymized randomly selected patients.
Patients with diabetes were assessed for erectile dysfunction through a questionnaire
derived from “The International Index of Erectile Function (IIEF).” Additionally, hypo-
gonadism has been diagnosed with serum testosterone levels lower than 264mg/dL
according to the Endocrine Society 2018 criteria for the diagnosis of male
hypogonadism.
Results The average duration of diabetes was 6.2 years, and the mean glycated
hemoglobin value was 9.3%. Dyslipidemia was the most prevalent chronic comorbid
condition (84.3%) accompanying diabetes and erectile dysfunction, followed by
hypertension (56.5%). An approximately similar rate of hypogonadism was observed
in patients with diabetes and erectile dysfunction regardless of whether the other
chronic disease was also present. From 115 patients included in this study, hypogonad-
ism was diagnosed in 26% of patients with diabetes and erectile dysfunction.
Conclusion A significant number of hypogonadisms occur in patients with diabetes
and erectile dysfunction, which require particular emphasis.
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aggressive therapy for erectile dysfunction and even they
may deteriorate rapidly.5

Erectile dysfunction has different etiologies, which might
be present simultaneously. DM, aging, dyslipidemia, hyper-
tension, atherosclerosis, obesity, metabolic syndrome, phys-
ical inactivity, smoking, low testosterone level, and
psychological factors are all recognized contributing
factors.6–9

Hypogonadism mediates reduced sex drive, and testos-
terone replacement may benefit erectile dysfunction with
low testosterone levels. However, scientific knowledge tries
to clarify all underlying etiologies, especially for patients
with diabetes.10 Early identification and treatment of erec-
tile dysfunction will improve mood, quality of life, and
cholesterol levels and exert some cardiovascular protection.
Moreover, phosphodiesterase inhibitors commonly used to
treat erectile dysfunction require good testosterone avail-
ability for effective action.11,12

In developing countries, sex is stigmatized. Patients with
type 2 diabetes mellitus (T2DM) may find it challenging to
bring up such topics to their doctors, especially in the
presence of others.13 Knowing the size of the problem will
allow clinicians to expect the disorder and pose pointed
questions to identify, diagnose, and properly manage the
problem. This study aimed to estimate the contribution of
hypogonadism in T2DM patients with erectile dysfunction.

Patients and Methods

Design and Settings
A cross-sectional study assessed the extent of hypogonadism
among patients with diabetes and erectile dysfunction who
attended Faihaa Specialized Diabetes, Endocrine, and Me-
tabolism Center in Basrah, Iraq, from early September 2021
to the end of January 2022.

Study Population
Cases are randomly selected from patients with diabetes
who attend a diabetic center. Each one has the same chance
of being selected and considered as the group’s representa-
tive. A total of 115 fully anonymized patients were included
in the study. All the participants were selected between the
ages of 40 and 65. Patients who had previous spinal trauma
were explicitly excluded from the study.

Assessments
Patients diagnosed with diabetes had been assessed for
erectile dysfunction before being involved in the study.
This is done using “The International Index of Erectile
Function (IIEF).” It is a multidimensional self-report ques-
tionnaire to assess male sexual function. It had been consid-
ered the “gold standard” test to evaluate the severity of
erectile dysfunction. It is composed of 15 precise questions
with scored multiple answers from 0 to 5.14 Hypogonadism
was diagnosed according to the Endocrine Society 2018
criteria for diagnosing male hypogonadism, which includes
symptoms and signs consistent with testosterone hormone
deficiency (serum testosterone less than 264mg/dL).15

Data Collection
Questionnaires with direct supervision were provided to the
patients to avoid the difficulty associated with several medi-
cal terms that could be uncomprehending to the patients.
Three to five milliliters of venous blood were taken from the
patient using a clot activator-containing tube in a fasting
state at about 9 to 10 am. The sample was immediately
transferred to the laboratory, allowed for clotting, and then
centrifuged prior to the estimation of total testosterone by
(COBAS e411 analyzer, Roche Company, Switzerland).

Statistical Analysis
Statistical Package for the Social Sciences version 25 (IBM
SPSS Statistics for Windows, Version 25.0., IBM Corp,
Armonk, New York, United States) was used for data analysis.
Categorical data are expressed as numbers and percentages,
and continuous data are expressed as mean� standard
deviation.

Results

The demographic and clinical characteristics and select
relevant comorbidities are presented in ►Table 1. The
mean age of the included individuals was 53.1�6.9 years,
with a mean body mass index of 29.1�3.9 kg/m2, and the
mean duration of DM was 6.2�3.8 years. The hemoglobin
A1c (HbA1c) was 9.3�2.3%; furthermore, the smoking rate
was 21.1%, and depression was reported by 1.3% of patients.
Over half (54.5%) of the patients had hypertension, 84.3% had
dyslipidemia, and 7.8% had a history of ischemic heart
disease. Additionally, 5.2% were on beta-blockers that may
affect erectile function (►Table 1).

Table 1 Demographic and clinical characteristics and the
frequency of comorbidities (in decreasing frequency)

Feature Resultsa

A. Demographic and clinical features (mean� standard
deviation)

Age (y) 53.1� 6.9

Body mass index (kg/m2) 29.1� 3.9

Duration of diabetes (y) 6.2�3.8

HbA1c (%) 9.3�2.3

B. Comorbidities (n [%])

Dyslipidemia 97 (84.3%)

Hypertension 65 (56.5%)

Smoking 24 (21.1%)

Ischemic heart disease 9 (7.8%)

Depression 2 (1.3%)

C. Medications relevant to erectile dysfunction: (n [%])

Beta-blockers (any) 6 (5.2%)

Abbreviation: HbA1c, hemoglobin A1c.
aResults are presented as (mean� standard deviation) or count
(percentage).
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The frequency of risk factors and comorbid chronic con-
ditions in patients with diabetes and erectile dysfunction by
the serum testosterone level is shown in►Table 2. In patients
with DM and male erectile dysfunction, 26% had low testos-
terone levels, while 74% had normal testosterone. This was
not significantly different regardless of whether the patient
had other chronic diseases or not (chi-squared p¼0.985). In
a subgroup of patients with additional comorbidities, the
testosterone level was normal in 76.3% of patients with
dyslipidemia, 73.9% of the patients with hypertension,
77.8% of patientswith ischemic heart disease, 67% of patients
using beta-blockers, and 100% of patients with depression
had a normal testosterone level.

Discussion

Even in healthier men, declining testosterone level is fre-
quently connected to aging.16 Serum testosterone level was
found to be subnormal in 28% of thosemore than 40-year-old
in a longitudinal investigation on aging.17 In another study,
although the variations in testosterone levels between dia-
betes and nondiabetes individuals were shown to be signifi-
cant in the sixth decade, they subsequently vanished.
Karakas et al in 2018 found that age did not affect the
condition risk, and testosterone levels had no substantial
correlation with age.18 Hypogonadism is not more common
in diabetes individuals over 60 years old than in their
younger equivalents.19

Male patients with diabetes have lower blood testoster-
one and a higher risk of developing hypogonadism than
patients without diabetes. The underlying processes that
govern low testosterone levels might be linked to aging,
obesity, and insulin resistance, which are frequently encoun-
tered in patients with diabetes.20 As research on DM with
erectile dysfunction progresses, the prevalence of diabetes-
related endocrine dysfunction becomes more updated and
accurate.

In the current study, 26% of patientswith diabetes suffering
from erectile dysfunction were diagnosed with hypogonad-

ism. Low testosterone level was linked to an increased inci-
dence of T2DM and vice versa in 43 trials, including 6,427
males.21 DM was linked to classic hypogonadism symptoms
such as lower libido, fewer sexual attempts, and a high risk of
sadness.22 The size of the testes and luteinizing hormone (LH)
levels were also reduced, indicating that the condition had a
central origin.23

In men with diabetes, the penile and testicular systemic
vascular flow was also severely decreased. Madhu et al
examined the rate of hypogonadism in T2DM and its link
to cardiovascular disease; hypogonadismwasmore common
in T2DM patients with cardiovascular disease (40%) than in
T2DM patients without cardiovascular disease (32%).24 Total
testosterone level was considerably lower in cardiovascular
disease patients than in noncardiovascular individuals. They
discovered a significant link between hypogonadism and
coronary artery disease (r¼0.177, p¼0.030).

Our results concur with Al Hayek et al’s study of 157 Saudi
patients with T2DM revealing a significant rate of clinical
hypogonadism. At least 25% of men with T2DM have abnor-
mal testosterone and abnormally low LH and follicle-stimu-
lating hormone (FSH) levels.25

This study found no significant association between serum
HbA1c level and hypogonadism. Serum testosterone levels
have previously been found to be inversely linked with
HbA1c readings.26 Insulin resistance has been linked to low
bloodtestosteronelevels inmales.27However, this study found
no significant association between the patient’s BMI level and
the hypogonadism state, although the mean body mass index
(BMI) value was slightly higher in the hypogonadism group.
This is at variancewith Al Hayek et al, who found that BMIwas
an independent risk factor for hypogonadism.25 Hypogonad-
ismwas shown to be prevalent in 32% of 161 adult menwith a
median age of 45 years, in which 75% with extreme obesity
(BMI>40kg/m2) had hypogonadism.28 In obesity, testoster-
one to estradiol and androstenedione to estrone transforma-
tion is enhanced; estrogens reduce testosterone synthesis by
inhibiting gonadotropin hormone-releasing hormone secre-
tion fromthehypothalamusandLHandFSHsecretion fromthe
pituitary by negative feedback.29

This study is limited by inquiries concerning sexual health
and its symptoms. It needs tremendous empathy and rap-
port-building with patients to openly reveal their concealed
symptoms and worries to the treating physician. Additional-
ly, the study is limited in part by not including enough
patients with comorbidities to draw firm conclusions on
the effect of these conditions on erectile function in patients
with diabetes.

Conclusion

Low testosterone level is frequently encountered in individ-
uals with diabetes and erectile dysfunction that may be
overlooked. Particular emphasis on the extent of the problem
should be available, particularly in our region where discus-
sion of sexuality may be taboo. Further studies in this field
are required to clarify the details of the problem and
strengthen the treatment decision.

Table 2 The frequency of risk factors and comorbid chronic
conditions in patients with low testosterone erectile
dysfunction by the serum testosterone level

Comorbidities Low
testosterone

Normal
testosterone

No disease 13 (26%) 37 (74%)

Any disease (all) 17 (26%) 48 (74%)

Dyslipidemia 23 (23.7%) 74 (76.3%)

Hypertension 17 (26.1%) 48 (73.9%)

Obesity (BMI> 30) 12 (31.6%) 26 (68.4%)

Ischemic heart disease 2 (22.2%) 7 (77.8%)

Drugs (beta-blockers) 2 (33%) 4 (67%)

Depression 0 (0%) 2 (100%)

Abbreviation: BMI, body mass index.
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