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Abstract

Background: Erectile dysfunction (ED) is a common condition among diabetic patients,
significantly affecting their quality of life. This study examines the prevalence of ED
and the factors contributing to its occurrence among diabetic patients in the southwestern
region of Saudi Arabia. Methods: This analytical cross-sectional study was conducted
in randomly selected Primary Healthcare Centers (PHCCs) across the Asir region.
The sample included 398 married male Saudi nationals aged 18 years and older,
diagnosed with diabetes and attending PHCCs. Data collection involved a standardized
questionnaire that included the International Index of Erectile Function (IIEF-5) to
measure ED severity and explore related factors. Statistical analysis was performed
using SPSS v22, with descriptive statistics including Chi-square tests, independent ¢-
tests, analysis of variance (ANOVA) and multiple regression. Results: Most participants
were aged 41-60 years (51.5%), with 55.5% having completed high school or bachelor’s
education and 67.8% earning an income of <10,000 SR. Most participants (82.9%) have

Type 2 diabetes and 21.9% reported smoking. Clinical findings revealed a mean body
mass index (BMI) of 28.53, glycemic control was poor, with only 29.1% achieving
controlled hemoglobin A1C (HbA1C), while 18.3% had severely uncontrolled levels. In
terms of ED severity, mild to moderate dysfunction was most common (29.6%), followed
by mild dysfunction (25.1%) and moderate dysfunction (20.4%). Severe dysfunction
affected 13.1%, while 11.8% reported no dysfunction. Significant correlations were
observed between ED severity and factors such as age, education level, income, duration
of diabetes and HbAIC levels (p < 0.05). Smoking status was also significantly
associated with ED severity (p =0.0116), while BMI showed no significant correlation (p
=0.791). Conclusions: Erectile dysfunction is prevalent among diabetic patients in the
Asir region, with its severity influenced by demographic and clinical factors. Younger
age, higher education, and better glycemic control were associated with reduced ED
severity.
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1. Introduction reveal that it is a systemic issue, particularly among males with
diabetes [3]. Diabetes is a well-established risk factor for ED,
and the link between them has been extensively researched in
attempts to determine the various factors of different popula-
tions affected by diabetes. This is especially true given the
rising incidence of diabetes, particularly in the southwestern

part of Saudi Arabia, and the cultural taboos that surround

Erectile dysfunction is one of the world’s most prevalent health
issues, and it affects men with chronic diseases even more [1].
Among all these conditions, diabetes mellitus stands out as
one of the most common diseases with a strong correlation to
erectile dysfunction [2]. The consistent inability to attain or

sustain a satisfactory erection for sexual intercourse, known as
impotence, affects millions of men but often goes undiagnosed
due to the psychosocial aspects of sexual dysfunction. Despite
the widespread perception of ED as a sexual problem, studies

discussions about sexual health [4].

Diabetes mellitus is a global metabolic illness that causes
chronic hyperglycemia in the body due to insulin resistance or a
lack of insulin production [5]. The two main categories include
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Type 1 and Type 2 diabetes; both conditions implicate different
mechanisms affecting the body’s usual erectile systems, which
are vascular, neuronal and hormonal [5]. Nonetheless, diabetes
is in the process of becoming a significant public health issue in
Saudi Arabia especially in the southwest, due partly to changes
in diet, encroaching urbanization and other genetic factors
[6, 7]. Mechanisms underlying erectile dysfunction in diabetic
patients in this region align with current global trends; local
factors like poor diet, insufficient exercise, and high obesity
rates could potentially exacerbate the condition. These factors
only compound the existing challenge of managing erectile
dysfunction in this group of people [&].

Current literature shows that erectile dysfunction is more
common in diabetic males than in non-diabetic males and
this trend is also evident in Saudi Arabia [9]. A number of
studies from various regions of the country indicate that 35—
75% of diabetic men are likely to experience some cases of
erectile dysfunction, exceeding the global statistic of 20-80%
among diabetic males [10]. The development of ED in diabetes
patients occurs at a significantly earlier age than in patients
without diabetes, sometimes even 10 years earlier [11]. This
region’s culture, genetics, and lifestyle may contribute to dia-
betic patients’ increased susceptibility to erectile dysfunction.

The following factors contribute to a higher prevalence of
erectile dysfunction among diabetic patients in Saudi Arabia’s
southwestern region: These parameters include prolonged di-
abetes, a poor glycemic control status, and diabetic complica-
tions such as diabetic neuropathy, cardiovascular disease and
obesity, to name but a few [12]. Besides these physiological
factors, other psychological problems like low self-esteem,
depression, and anxiety that prevail in many patients with
chronic diseases act as catalysts for the problem. Social beliefs
about sexuality might also dissuade many men from seeking
treatment, which could contribute to the underdiagnosis of ED
and appropriate treatment in the region [13].

This study addresses the rising incidence of erectile dysfunc-
tion (ED) among diabetic men in southwestern Saudi Arabia, a
region with unique cultural, genetic and lifestyle factors. The
region’s growing diabetes rates are linked to dietary changes,
urbanization and genetics. Despite the significance, there is
limited research on diabetes-related ED in this area. The study
aims to fill this gap by exploring how factors like culture,
healthcare access and health-seeking behavior contribute to
ED. It will provide valuable data to guide public health strate-
gies, improve awareness and promote better diabetes and ED
management. The study emphasizes the importance of lifestyle
changes and integrating sexual health screening into diabetes
care for improved patient outcomes.

2. Methodology

2.1 Study design

The design used in this study was analytical cross-sectional
because it aimed at determining the prevalence of ED and
associated factors among diabetic patients in the southwestern
region of Saudi Arabia. The cross-sectional design was suit-
able for estimating the proportion of participants experiencing
ED at a given moment. It enabled an investigation of potential

relationships between diabetes and levels of erectile dysfunc-
tion in the target sample.

2.2 Study setting

The study was carried out in randomly selected Primary
Healthcare Centers in the southwestern region of Saudi Arabia
known as Asir region. The region was divided into five
parts: north, south, east, west, and central Primary Healthcare
Centers were selected from each of the five regions. This
geographic segmentation made it possible to take a sample that
was in some way a representation of the overall population of
the region.

2.3 Study duration and recruitment process

The study ran from 08 June 2024 to 09 September 2024.
Recruitment began at the start of the study and continued
throughout the duration. Participants were contacted through
online ads and healthcare partnerships, with follow-ups to
ensure timely enrollment. Data collection concluded by 09
September 2024.

2.4 Study population

2.4.1 Inclusion criteria

1. Diabetic patients (both Type 1 and Type 2 diabetes).

2. Saudi nationals.

3. Married men.

4. Male patients aged 18 years and above who were attend-
ing chronic disease clinics.

2.4.2 Exclusion criteria

1. Patients with organic disorders affecting sexual function,
such as penile abnormalities or primary vascular conditions.

2. Patients with chronic renal failure, due to its independent
association with ED.

3. [Illiterate patients, as they may not have been able to
complete self-reported assessments reliably.

2.5 Sample size calculation

The required sample size for the study was calculated using
several key assumptions. These include the variation in the
prevalence of erectile dysfunction among Saudi diabetic pop-
ulations, as reported in previous studies. Additionally, an
effect size of 0.5 was considered, with a statistical power of
95% and an alpha error margin set at 0.05. These parameters
were used to ensure that the sample size would be sufficient
to detect significant results with a high degree of confidence.
This calculation resulted in a required sample size of 398
participants. This number ensured sufficient power to detect
statistically significant associations between diabetes and erec-
tile dysfunction.

2.6 Sampling technique

A multistage sampling method was used to ensure a represen-
tative sample from the study population. The following steps
were as follows:



1. The Asir region was divided into five geographic clusters:
north, south, east, west and center.

2. An equal number of PHCCs were randomly selected from
each cluster.

3. In each selected PHCC, diabetic patients attending
chronic disease clinics were systematically sampled. A
systematic random sampling technique was employed, where
every third patient who met the inclusion criteria was selected
for the study.

4. Data collection took place through a standardized,
interviewer-administered questionnaire or self-administered
using a custom barcode provided to patients.

2.7 Data collection tools

Data were collected using a validated questionnaire designed
to assess erectile dysfunction levels and related factors. The
International Index of Erectile Function (IIEF-5) questionnaire
was used to determine the severity of ED. The questionnaire
also gathered information on demographic factors (age, du-
ration of marriage, education), medical history (diabetes du-
ration, glycemic control, medication use) and lifestyle factors
(smoking, physical activity, obesity).

2.8 Data management

All collected data were:

1. Checked for completeness and accuracy at the point of
data entry.

2. Stored securely in a password-protected personal com-
puter.

3. Edited and coded prior to entry into the statistical software
to ensure quality and consistency.

2.9 Statistical analysis

Data were analyzed using SPSS for IBM version22 (IBM
Corp., Armonk, NY, USA). Statistical analysis will involve the
use of several tests to examine the relationships between erec-
tile dysfunction (ED) severity and various demographic, clin-
ical and behavioral factors. Descriptive statistics will be used
to summarize the distribution of categorical variables (such as
age, education level, income, diabetes type and HbA1C) and
continuous variables (such as BMI, weight and HbA1C). Chi-
square tests will be applied to explore associations between
categorical variables and ED severity. Independent samples
t-tests will compare mean ED scores between two groups
(e.g., diabetes type and smoking status). At the same time,
one-way ANOVA will assess differences in ED scores across
multiple groups (e.g., age groups, education levels and income
brackets). Finally, multiple linear regression will be conducted
to identify significant predictors of ED severity among the
participants.

3. Results

3.1 Demographics

Table | shows that the majority of participants are aged be-
tween 41-60 years (51.5%), followed by those aged 61-80
years (34.7%). In terms of education, most have either a
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Bachelor’s degree (28.1%) or a high school diploma (27.4%),
with fewer having elementary or postgraduate education. Re-
garding income, a significant portion of participants earn 5000
SR or less (33.9%) or between 5001-10,000 SR (33.9%),
while fewer earn higher incomes. The data highlights that the
participants are predominantly middle-aged, with a relatively
even distribution of educational backgrounds and a tendency
toward lower income levels.

TABLE 1. Demographics.

Variable Frequency (F) Percentage (%)
Age Group
21-40 yr 46 11.6
41-60 yr 205 51.5
61-80 yr 138 34.7
More Than 80 yr 9 23
Education
Elementary School 93 23.4
Middle School 60 15.1
High School 109 27.4
Bachelor Degree 112 28.1
Postgraduate 24 6.0
Income
5000 SR or less 135 33.9
From 5001-10,000 SR 135 33.9
From 10,001-20,000 SR 93 23.4
More than 20,000 SR 35 8.8

3.2 Diabetes characteristics

In Table 2, majority of participants (82.9%, F' = 330) have
Type 2 diabetes, while a smaller portion (17.1%, F = 68) are
diagnosed with Type 1 diabetes. In terms of the duration of
diabetes, most have been living with the condition for 1-9
years (50.5%, F = 201), followed by those with 10—19 years
(29.9%, F=119) and 20-29 years (17.3%, F' = 69). A minority
have had diabetes for 30—39 years (1.8%, F'=7) or 4049 years
(0.5%, F = 2). Regarding smoking habits, 78.1% (¥ = 311) of
participants do not smoke, while 21.9% (£ = 87) are smokers.

TABLE 2. Diabetes characteristics.

Variable Frequency (F) Percentage (%)
Type of Diabetes
Type 1 68 17.1
Type 2 330 82.9
Duration of Diabetes
1 yr-9yr 201 50.5
10 yr—19 yr 119 29.9
20 yr—29 yr 69 17.3
30 yr—39 yr 7 1.8
40 yr-49 yr 2 0.5
Smoking
No 311 78.1
Yes 87 21.9
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3.3 Clinical characteristics

Table 3 shows that participants’ weight ranged from 53.00
kg to 150.00 kg (mean 80.65 kg), and height varied between
149.00 cm and 190.00 cm (mean 168.16 cm). The BMI
averaged 28.53, ranging from 17.60 to 49.50.

The study analyzed BMI and HbA1C levels among par-
ticipants as shown in Table 4. Regarding BMI, 0.5% were
underweight (BMI <18.5), 22.9% had normal weight (BMI
18.5-24.9), 41.2% were overweight (BMI >25.0) and 35.4%
were classified as obese (BMI >30.0). For HbAIC levels,
29.1% had controlled HbA1C, 52.5% were mild to moderately
uncontrolled (HbA1C 7-9) and 18.3% were severely uncon-
trolled (HbA1C >9).

3.4 Questionnaire response

Table 5 explained the participants’ confidence in getting and
maintaining an erection, with the largest group (38.4%) in-
dicating moderate confidence. Smaller proportions reported
very low (21.9%), low (17.6%), high (16.1%) and very high
(6.0%) confidence. Regarding erections hard enough for pen-
etration, 25.6% said it occurred sometimes, 22.9% reported
a few times and 21.4% stated most times. Maintaining an
erection happened sometimes for 29.4%, a few times for 25.4%
and most times for 17.8%. Difficulty maintaining an erection
to complete intercourse was slightly difficult for 23.1% of
participants, and sexual satisfaction occurred sometimes for
24.6%, with 22.1% reporting satisfaction a few times.

3.5 Erectile dysfunction score

In Table 6, Participants were assessed for erectile dysfunc-
tion severity, with the largest proportion (29.6%, F = 118)
falling into the mild to moderate dysfunction category, fol-
lowed by 25.1% (F = 100) who experienced mild dysfunction.
A smaller group (20.4%, F = 81) had moderate dysfunction,
while 13.1% (F = 52) were categorized as having severe
dysfunction. Lastly, 11.8% (F = 47) showed no dysfunction.
This distribution highlights that the majority of participants
faced varying degrees of erectile dysfunction, with only a small
portion experiencing no issues.

3.6 Comparison of mean erectile
dysfunction score

In Table 7, the age group, education level, income, duration
of diabetes, smoking status, and HbA1C levels showed sta-
tistically significant associations with ED (p = 0.001), indi-
cating robust relationships. Age group and education level
demonstrated significant variability, with younger age groups
and higher education correlating with better outcomes. Income
also significantly influenced health indicators, with higher in-

come groups showing improved metrics. The type of diabetes
(» = 0.035) and HbA1C levels revealed significant associa-
tions, underlining their clinical importance. In contrast, BMI
categories did not show a statistically significant association (p
=0.929), suggesting limited correlation in this sample.

3.7 Chisquare test of significance

The analysis shown in Table 8§ examined the associations
between score groups (ranging from severe dysfunction to no
dysfunction) and various demographic, clinical and lifestyle
variables, focusing on significant p-values. Age group, educa-
tion level, income, duration of diabetes and HbA1C levels all
demonstrated statistically significant associations (p = 0.001),
suggesting that these factors are strongly related to the degree
of dysfunction. Younger age groups and higher education
levels were associated with lower dysfunction scores, while
longer diabetes duration correlated with increased dysfunction
severity. Smoking status also showed a significant association
(» = 0.0116), with smokers generally experiencing worse out-
comes. BMI, however, did not show a statistically significant
relationship with dysfunction scores (p = 0.791), indicating
limited influence in this sample.

3.8 Multiple linear regression results

Table 9 explained that age has emerged as a critical factor, with
a negative and significant association (p = 0.025), indicating
that ED severity increases with age. BMI also showed a signif-
icant negative relationship (p = 0.008), reflecting its impact as a
modifiable risk factor for ED, likely due to its association with
metabolic and vascular health. HbAlc, another significant
predictor (p = 0.021), underscores the role of glycemic control
in influencing ED severity, with poorer control associated
with worse outcomes. Other variables, including education,
income, diabetes type and smoking status, were not statistically
significant, suggesting limited direct influence in this model.
Among all factors, age was the most substantial contributor,
followed by BMI and HbAc.

4. Discussion

The findings of this study provide important insights into
the prevalence and associated factors of erectile dysfunction
(ED) among diabetic men in the southwestern region of Saudi
Arabia [14, 15]. The results are consistent with global trends,
where diabetic patients show a significantly higher prevalence
of ED compared to the general population [15]. However,
it is important to place these findings within the context of
other studies conducted in different regions, both locally and
internationally, to better understand the broader implications
and nuances of ED in diabetic populations.

TABLE 3. Clinical characteristics.

Variable Minimum Maximum
Weight 53.00 150.00
Height 149.00 190.00

Std. Deviation: Standard deviation.

Mean Std. Deviation
80.6508 14.66373
168.1583 6.82805



Variable
BMI
BMI <18.5: underweight
BMI 18.5-24.9: normal weight
BMI >25.0: overweight
BMI >30.0: Obesity
HbAI1C
Controlled
Mild to moderate uncontrolled 7-9
Severely uncontrolled 9 and above

F: Frequency; %: Percentage; BMI: Body Mass Index; HbA1C: Hemoglobin A1C.

TABLE 4. BMI and HBA1C levels.
F

2
91
164
141

116

209
73

TABLE 5. Questionnaire response.

%

0.5
22.9
41.2
354

29.1
52.5
18.3

97

Question Frequency Percentage
How do you rate your confidence that you could get and keep an erection?
- Very low 87 21.9
- Low 70 17.6
- Moderate 153 38.4
- High 64 16.1
- Very high 24 6.0
When you had erections with sexual stimulation, how often were your erections hard enough for penetration?
- Almost never/never 65 16.3
- A few times (much less than half the time) 91 22.9
- Sometimes (about half the time) 102 25.6
- Most times (much more than half the time) 85 21.4
- Almost always/always 55 13.8
During sexual intercourse, how often were you able to maintain your erection after you had penetrated (entered) your partner?
- Almost never/never 64 16.1
- A few times (much less than half the time) 101 254
- Sometimes (about half the time) 117 29.4
- Most times (much more than half the time) 71 17.8
- Almost always/always 45 11.3
During sexual intercourse, how difficult was it to maintain your erection to completion of intercourse?
- Extremely difficult 78 19.6
- Very difficult 66 16.6
- Difficult 80 20.1
- Slightly difficult 92 23.1
- Not difficult 82 20.6
When you attempted sexual intercourse, how often was it satisfactory for you?
- Almost never/never 74 18.6
- A few times (much less than half the time) 88 22.1
- Sometimes (about half the time) 98 24.6
- Most times (much more than half the time) 78 19.6
- Almost always/always 60 15.1
TABLE 6. Erectile dysfunction score.

Score Frequency Percentage

Severe (5-7) 52 13.1

Moderate (8—11) 81 20.4

Mild to Moderate (12—16) 118 29.6

Mild (17-21) 100 25.1

No Dysfunction (22-25) 47 11.8
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TABLE 7. Comparison of mean erectile dysfunction score.

Variable
Age Group
21-30 yr
3140 yr
41-50 yr
51-60 yr
61-70 yr
71-80 yr
81-90 yr
More Than 90 yr
Education
Bachelor Degree
Elementary School
High School
Middle School
Postgraduate
Income
5000 SR or less
From 10,001-20,000 SR
From 5001-10,000 SR
More than 20,000 SR
Type of Diabetes
Type 1
Type 2
Duration of Diabetes
1 yr-9yr
10 yr—19 yr
20 yr-29 yr
30 yr—39 yr
40 yr—49 yr
Smoking
No
Yes
HbA1C
Controlled

Mild to moderate uncon-
trolled 7-9

Severely uncontrolled 9 and
above

BMI
BMI «<18.5: underweight

BMI 18.5-24.9: normal
weight

BMI >25.0: overweight
BMI >30.0: obesity

Frequency (F)

40
82
123
98
40

112
93
109
60
24

135
93
135
35

68
330

201
119
69

311
87

116
209

73

2
91

164
141

Mean

21.0000
17.9750
17.3659
14.9512
12.1429
8.9500
9.3750
9.0000

17.5268
10.7742
14.7615
11.9500
18.7083

12.0370
17.0000
13.8370
19.0286

13.5294
14.6061

16.5274
12.9496
11.1884
12.5714
8.5000

14.2926
14.8851

16.0345
14.4450

11.7945

11.5000
14.5495

14.3415
14.4752

Std. Deviation

4.60435
5.20595
4.47631
5.41984
4.56793
3.76182
4.10357

5.21253
5.11207
4.29879
4.95890
4.70411

5.02888
5.08621
5.41447
4.34190

5.52463
5.62311

5.43144
4.94178
4.76283
5.76938
4.94975

5.49732
6.02403

5.31762
5.38499

5.80220

9.19239
6.02820

5.27808
5.73035

BMI: Body Mass Index; HbA1C: Hemoglobin A1C; Std. Deviation: Standard deviation.

p Value

0.001

0.001

0.001

0.035

0.001

0.001

0.001

0.929



TABLE 8. Chi square test of significance for erectile dysfunction.

Age Group
21-40 yr
41-60 yr
61-80 yr
More Than 80 yr
Education
Elementary School
Middle School
High School
Bachelor Degree
Postgraduate
Income
5000 SR or less
From 10,001-20,000 SR
From 5001-10,000 SR
More than 20,000 SR
Duration of Diabetes
1 yr9yr
10 yr—19 yr
20 yr-29 yr
30 yr—39 yr
40 yr—49 yr
Smoking Status
No
Yes
BMI Group
BMI <18.5: underweight

BMI 18.5-24.9: normal
weight

BMI >25.0: overweight

BMI >30.0: obesity
HbAIC

Controlled

Mild to moderate uncon-
trolled 7-9

Severely uncontrolled 9
and above

Severe
(5-7)

2 (4.3%)

14 (6.8%)
33 (23.9%)
3(33.3%)

30 (57.7%)
11 (21.2%)
4(7.7%)
7 (13.5%)
0 (0.0%

28 (20.7%)
5 (5.4%)
18 (13.3%)
1(2.9%)

14 (7.0%)
20 (16.8%)
17 (24.6%)

0 (0.0%)

1 (50.0%)

42 (13.5%)
10 (11.5%)

1(1.9%)
12 (23.1%)

19 (36.5%)
20 (38.5%)

8 (15.4%)
23 (44.2%)

21 (40.4%)

Moderate
(8-11)

3 (6.5%)
33 (16.1%)
43 (31.2%)
2(22.2%)

26 (32.1%)
18 (22.2%)
24 (29.6%)
10 (12.3%)
3(3.7%)

35 (25.9%)
8 (8.6%)
36 (26.7%)
2 (5.7%)

29 (14.4%)
26 (21.8%)
22 (31.9%)
4(57.1%)
0 (0.0%)

60 (19.3%)
21 (24.1%)

0 (0.0%)
21 (25.9%)

35 (43.2%)
25 (30.9%)

16 (19.8%)
43 (53.1%)

22 (27.2%)

BMI: Body Mass Index; HbA1C: Hemoglobin A1C.

Score Group

Mild to Moderate
(12-16)

10 (21.7%)
59 (28.8%)
45 (32.6%)
4 (44.4%)

24 (20.3%)
20 (16.9%)
48 (40.7%)
22 (18.6%)
4 (3.4%)

51 (37.8%)

29 (31.2%)

35 (25.9%)
3 (8.6%)

49 (24.4%)
47 (39.5%)
20 (29.0%)
1 (14.3%)
1 (50.0%)

99 (31.8%)
19 (21.8%)

0 (0.0%)
22 (18.6%)

51 (43.2%)
45 (38.1%)

35 (29.7%)
69 (58.5%)

14 (11.9%)

Mild
(17-21)

18 (39.1%)

67 (32.7%)

15 (10.9%)
0 (0.0%)

10 (10.0%)
8 (8.0%)
25 (25.0%)
46 (46.0%)
11 (11.0%)

15 (11.1%)
31 (33.3%)
35 (25.9%)
19 (54.3%)

68 (33.8%)
22 (18.5%)
9 (13.0%)
1 (14.3%)
0 (0.0%)

79 (25.4%)
21 (24.1%)

1 (1.0%)
24 (24.0%)

43 (43.0%)
32 (32.0%)

39 (39.0%)
51 (51.0%)

10 (10.0%)

99

No Dysfunction
(22-25)

p value
13 (28.3%)
32 (15.6%)

2 (1.4%)

0 (0.0%)

0.001

3 (6.4%)
3 (6.4%)
8 (17.0%) 0.001
27 (57.4%)
6 (12.8%)

6 (4.4%)
20 (21.5%)
11 (8.1%)
10 (28.6%)

0.001

41 (20.4%)
4 (3.4%)
1 (1.4%) 0.001
1 (14.3%)
0 (0.0%)

31 (10.0%)
16 (18.4%)

0.0116

0 (0.0%)

12 (25.5%) 0701

16 (34.0%)
19 (40.4%)

18 (38.3%)
23 (48.9%) 0.001

6 (12.8%)
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TABLE 9. Multiple linear regression results.

Variable Coefficient Standard Error
Intercept 23.9468 1.959
Age —0.1799 0.029
Education 0.0741 0.485
Income —0.6214 0.736
Diabetes Type 1.8943 2.374
Smoking Status —1.0536 2.082
BMI —0.2150 0.065
HbAlc —1.4325 0.531

The prevalence of erectile dysfunction in our study was
notably high, with 88.2% of diabetic men reporting some
degree of ED. This aligns with other studies conducted in
China [16] and Saudi Arabia [17]. However, our study’s preva-
lence is slightly higher than reported by a study conducted
in Egypt among diabetic men [18]. This variation may be
due to regional differences in diabetes management, healthcare
access and cultural factors. In Western populations, such as in
the United States and Europe, the prevalence of ED among
diabetic men has been reported to range between 35% and
75%, lower than the figures reported in Saudi Arabia and other
Middle Eastern countries [19]. These discrepancies could be
attributed to variations in healthcare systems, lifestyle factors,
and early interventions available in developed countries com-
pared to the Middle East.

Our study demonstrated a strong association between age
and ED severity (p = 0.001), with the highest prevalence
observed in men aged 51-60 years. This finding is consistent
with global literature, where older age is a well-established risk
factor for ED due to age-related vascular changes, declining
testosterone levels, and increased comorbidities such as cardio-
vascular disease [20]—in a study conducted in the US similarly
reported that ED prevalence increases with age, particularly in
men over 50 [21]. However, what distinguishes our findings
is the relatively high prevalence of ED in younger diabetic pa-
tients. In our study, even men aged 21-30 years reported ED,
which contrasts with studies in Western populations, where ED
in younger diabetic men is less commonly reported. This may
be due to poorer glycemic control and higher rates of obesity
and smoking among younger populations in Saudi Arabia com-
pared to the West, as well as potential psychological factors
such as stress and anxiety related to chronic illness.

The relationship between education level and ED was an-
other important finding in this study, with lower levels of
education (elementary or middle school) associated with more
severe ED (p=0.001). This finding is consistent with research
from Egypt and Turkey, where lower educational attainment
was associated with higher ED prevalence [22]. The likely
explanation is that lower educational levels are associated
with poorer health literacy, reduced access to healthcare, and
less effective diabetes management, all of which contribute
to worsening ED [6]. However, a similar study carried out
in the United States showed that the relationship between
education and ED was not as powerful, probably because there

t-value p-value 95% Confidence Interval (C.I)
12.226 0.007 [15.519, 32.374]
-6.213 0.025 [-0.305, —0.055]

0.153 0.893 [-2.014, 2.163]
—0.844 0.488 [-3.789, 2.546]

0.798 0.509 [-8.322, 12.110]
—0.506 0.663 [-10.014, 7.907]
-3.308 0.008 [-0.405, —0.025]
—2.698 0.021 [-2.567,—-0.298]

is equal access to healthcare and diabetes education programs

23]. Similarly, ED was a major predictor of income level,
with participants earning 5000 SR or less classified as having
severe ED. Many studies worldwide agree with this finding,
including some Middle Eastern investigations that indicate
that socioeconomic factors influence both diabetes control
and ED risk [24, 25]. Diabetes and erectile dysfunction can
rapidly deteriorate due to a lower-income population’s limited
access to quality healthcare, diabetic medications and lifestyle
management interventions [26]. On the other hand, with
regard to respondents earning more than 20 thousand SRs, they
expressed improved erectile function, and this can be attributed
to better access to health care and other lifestyle changes such
as diet and exercise, which help both diabetes and erectile
functions [27].

This study indicated that patients with Type 2 diabetes had
a higher proportion of ED compared to patients with Type 1
diabetes (p = 0.035). Other works have concluded that Type
2 diabetes is more frequently associated with erectile dys-
function due to its direct connection to metabolic syndrome,
obesity and cardiovascular risk factors [1, 28]. The longer the
duration of diabetes, the more severe ED was a fact that has
been established in the literature [1]. Diabetes increases in-
flammation and oxidative stress, impairs endothelial function
and causes prolonged neural dysfunction, thereby increasing
the likelihood of ED in patients with diabetes of longer duration
[29].

The impact of smoking on ED in this study was substantial,
with smokers reporting more severe ED than non-smokers (p
=0.001). This is consistent with findings from a global meta-
analysis that established smoking as a major risk factor for ED
due to its damaging effects on vascular health and endothelial
function [30]. In a study, smokers with diabetes were 50%
more likely to suffer from ED compared to non-smokers [31].
Our findings reinforce the need for smoking cessation pro-
grams to be integrated into diabetes care, particularly in regions
like Saudi Arabia where smoking rates remain high.

Our study showed the mean HbAlc of 7.55% indicates
suboptimal glycemic control among participants, which has
been strongly linked to the development of ED in numerous
studies. Poor glycemic control accelerates vascular damage
and neuropathy, key mechanisms in the pathogenesis of ED.
Similar trends were reported in a study conducted in India,
where higher HbA 1c levels were correlated with worse erectile



function [32]. Likewise, BMI was a contributing factor, with
the mean BMI in this study classified as overweight (28.5).
Obesity is a known risk factor for both diabetes and ED due to
its association with insulin resistance, cardiovascular disease
and reduced testosterone levels. These findings are in line with
previous research from Jordan and Kuwait, where higher BMI
was significantly correlated with ED prevalence [33].

Sexual satisfaction and erectile function in this study were
notably poor, with 21.9% of participants rating their confi-
dence in maintaining an erection as very low [34]. Moreover,
16.3% reported that their erections were “almost never” hard
enough for penetration. These findings are consistent with
a study, where similar percentages of diabetic men reported
difficulties in achieving and maintaining erections [35]. How-
ever, the prevalence of severe sexual dissatisfaction in our
study is higher compared to Western studies, where better
healthcare access and earlier interventions may mitigate some
of the psychological and physical impacts of ED.

In comparison to global studies, our findings highlight some
notable differences. The high prevalence of ED in the south-
western region of Saudi Arabia may be attributed to unique
cultural, lifestyle and healthcare access issues. For instance,
in developed countries like the United States and European
nations, ED prevalence among diabetic men tends to be lower
due to better management of both diabetes and associated
risk factors such as obesity and smoking. Moreover, cultural
barriers to discussing sexual health in Saudi Arabia may lead
to delayed treatment, further exacerbating the condition.

5. Conclusions

This study highlights the high prevalence of erectile dysfunc-
tion among diabetic men in the southwestern region of Saudi
Arabia and the significant associations with age, education,
income, duration of diabetes and smoking. The comparison
with other regional and international studies underscores the
multifactorial nature of ED, influenced by both biological and
socioeconomic factors. The findings suggest the need for
improved diabetes management, lifestyle interventions (such
as smoking cessation and weight management) and increased
awareness about sexual health in diabetic care. Future research
should focus on longitudinal studies to assess the long-term
effects of diabetes interventions on ED and consider cross-
cultural comparisons to identify best practices for managing
this condition globally.

ABBREVIATIONS

ED, erectile dysfunction; C.I, confidence interval; Std. Devi-
ation, Standard deviation; EF, erectile function; PHCCs, Pri-
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index; HbA1C, hemoglobin A1C.

AVAILABILITY OF DATA AND MATERIALS

The data presented in this study are available on reasonable
request from the corresponding author.

101

AUTHOR CONTRIBUTIONS

SSB—designed and performed the research. FSAQ—edited
& reviewed the manuscript. MMMA—wrote the proposal.
RMAA——collected the data and wrote the manuscript draft.
ASZA——collected the data and wrote the manuscript draft.
MAMA—collected the data and wrote the manuscript

draft. NFAA—analyzed the data. SASA—revised the
analysis. ASSA—wrote the manuscript. AMA-—revised
the manuscript. All authors read and approved the final
manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Approval was obtained from the Ministry of Health (MOH)
and the Asser’s Institutional Review Board (IRB) with number
of (REC 4-4-2024) before commencing the study. Written
informed consent was obtained from each participant prior to
data collection, ensuring voluntary participation and confiden-
tiality. Personal data were anonymized to protect participants’
privacy.

ACKNOWLEDGMENT

The authors extend their appreciation to the Deanship of Re-
search and Graduate Studies at King Khalid University for
funding this work through Large Research Project under grant
number RGP2/511/45.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

Defeudis G, Mazzilli R, Tenuta M, Rossini G, Zamponi V, Olana S, et

al. Erectile dysfunction and diabetes: a melting pot of circumstances

and treatments. Diabetes/Metabolism Research and Reviews. 2022; 38:

e3494.

12l Mazzilli R, Zamponi V, Olana S, Mikovic N, Cimadomo D, Defeudis G, et
al. Erectile dysfunction as a marker of endocrine and glycemic disorders.
Journal of Endocrinological Investigation. 2022; 45: 1527-1534.

131" Dilixiati D, Waili A, Tuerxunmaimaiti A, Tao L, Zebibula A, Rexiati

M. Risk factors for erectile dysfunction in diabetes mellitus: a

systematic review and meta-analysis. Frontiers in Endocrinology. 2024;

15: 1368079.

Martin-Timén I, Sevillano-Collantes C, Segura-Galindo A, Del Cailizo-

Gomez FJ. Type 2 diabetes and cardiovascular disease: have all risk

factors the same strength? World Journal of Diabetes. 2014; 5: 444—470.

Mukhtar Y, Galalain A, Yunusa U. A modern overview on diabetes

mellitus: a chronic endocrine disorder. European Journal of Biology.

2020; 5: 1-14.

Abdulaziz Al Dawish M, Alwin Robert A, Braham R, Abdallah Al Hayek

A, Al Saeed A, Ahmed Ahmed R, et al. Diabetes mellitus in Saudi Arabia:

a review of the recent literature. Current Diabetes Reviews. 2016; 12:

359-368.

Robert AA, Al Dawish MA, Braham R, Musallam MA, Al Hayek AA, Al

3



102

18]

9]

[10]

[

[13]

[14]

[16]

[17]

[18]

[19]

120]

[21]

Kahtany NH. Type 2 Diabetes mellitus in Saudi Arabia: major challenges
and possible solutions. Current Diabetes Reviews. 2017; 13: 59—64.

El Bcheraoui C, Basulaiman M, Tuffaha M, Daoud F, Robinson M, Jaber
S, et al. Status of the diabetes epidemic in the Kingdom of Saudi Arabia,
2013. International Journal of Public Health. 2014; 59: 1011-1021.
Ahmed AAB, Alruwaili MN, Alanazi JF, Alanazi DF, Alanazi AS.
Awareness of diabetic patients regarding diabetes complications in Saudi
Arabia: systematic review. Pharmacophore. 2022; 13: 58-63.
AlMogbel TA. Erectile dysfunction and other sexual activity dysfunctions
among Saudi type 2 diabetic patients. International Journal of Health
Sciences. 2014; 8: 347-359.

Almigbal TH, Schattner P. The willingness of Saudi men with type 2
diabetes to discuss erectile dysfunction with their physicians and the
factors that influence this. PLOS ONE. 2018; 13: ¢0201105.

Ewid M, Algoblan AS, Elzaki EM, Muqresh MA, Al Khalifa AR,
Alshargabi AM, et al. Factors associated with glycemic control and
diabetes complications in a group of Saudi patients with type 2 diabetes.
Medicine. 2023; 102: e35212.

Ibrahim FM, Rashad Dabou EA, AbdelSamad S, Abuijlan IAM.
Prevalence of bullying and its impact on self-esteem, anxiety and
depression among medical and health sciences university students in RAS
Al Khaimah, UAE. Heliyon. 2024; 10: €25063.

Irfan M, Hussain NHN, Noor NM, Mohamed M, Sidi H, Ismail SB.
Epidemiology of male sexual dysfunction in Asian and European regions:
a systematic review. American Journal of Men’s Health. 2020; 14:
1557988320937200.

Mahzari M, Alhamlan KS, Alhussaini NA, Alkathiri TA, Al Khatir AN,
Algahtani AM, et al. Epidemiological and clinical profiles of Saudi
patients with hyperprolactinemia in a single tertiary care center. Annals
of Saudi Medicine. 2022; 42: 334-342.

Zhang X, Yang B, Li N, Li H. Prevalence and risk factors for erectile
dysfunction in Chinese adult males. The Journal of Sexual Medicine.
2017; 14: 1201-1208.

Alzahrani F, Madkhali OA, Khardali A, Alqahtani SS, Hijri AM, Alaqil
MA, et al. Awareness and prevalence of self-reported benign prostatic
hyperplasia: a cross-sectional study in Saudi Arabia. Frontiers in Public
Health. 2024; 12: 1271816.

AF, GamalEl Din SF. Study of the risk factors of erectile dysfunction
and phospho diestrase type 5 inhibitors usage among Egyptian population
with erectile dysfunction: a cross-sectional survey. Revista Internacional
de Andrologia. 2021; 19: 249-258.

Tamayo T, Rosenbauer J, Wild SH, Spijkerman AM, Baan C, Forouhi
NG, et al. Diabetes in Europe: an update. Diabetes Research and Clinical
Practice. 2014; 103: 206-217.

Kessler A, Sollie S, Challacombe B, Briggs K, Van Hemelrijck M. The
global prevalence of erectile dysfunction: a review. BJU International.
2019; 124: 587-599.

Weinberg AE, Eisenberg M, Patel CJ, Chertow GM, Leppert JT. Diabetes
severity, metabolic syndrome, and the risk of erectile dysfunction. The
Journal of Sexual Medicine. 2013; 10: 3102-3109.

Salonia A, Castagna G, Sacca A, Ferrari M, Capitanio U, Castiglione F, et
al. Is erectile dysfunction a reliable proxy of general male health status?
The case for the international index of erectile function-erectile function
domain. The Journal of Sexual Medicine. 2012; 9: 2708-2715.

Powers MA, Bardsley JK, Cypress M, Funnell MM, Harms D, Hess-
Fischl A, et al. Diabetes self-management education and support in adults
with type 2 diabetes: a consensus report of the American Diabetes
Association, the Association of Diabetes Care & Education Specialists,
the Academy of Nutrition and Dietetics, the American Academy of
Family Physicians, the American Academy of PAs, the American

)
N

129]

[30]

31]

(321

[33]

(34]

)
)

Association of Nurse Practitioners, and the American Pharmacists
Association. Journal of the American Pharmacists Association. 2020; 60:
el-el8.

Dawoud SO, Ahmad AM, Alsharqi OZ, Al-Raddadi RM. Utilization of
the emergency department and predicting factors associated with its use at
the Saudi Ministry of Health General Hospitals. Global Journal of Health
Science. 2015; 8: 90-106.

Gutiérrez OM, Anderson C, Isakova T, Scialla J, Negrea L, Anderson AH,
et al. Low socioeconomic status associates with higher serum phosphate

irrespective of race. Journal of the American Society of Nephrology.
2010; 21: 1953-1960.

Tecce N, Menafra D, Progand M, Tecce MF, Pivonello R, Colao A.
Evaluating the impact of continuous glucose monitoring on erectile
dysfunction in type 1 diabetes: a focus on reducing glucose variability
and inflammation. Healthcare. 2024; 12: 1823.

Gryzinski GM, Fustok J, Raheem OA, Bernie HL. Sexual function in men
undergoing androgen deprivation therapy. Androgens: Clinical Research
and Therapeutics. 2022; 3: 149-158.

Yuan C, Jian Z, Gao X, Jin X, Wang M, Xiang L, et al. Type 2 diabetes
mellitus increases risk of erectile dysfunction independent of obesity and
dyslipidemia: a mendelian randomization study. Andrology. 2022; 10:
518-524.

Charlton A, Garzarella J, Jandeleit-Dahm KAM, Jha JC. Oxidative stress
and inflammation in renal and cardiovascular complications of diabetes.
Biology. 2020; 10: 18.

Huang H, Dong M, Zhang L, Zhong B, Ng CH, Ungvari GS, et al.
Psychopathology and extrapyramidal side effects in smoking and non-
smoking patients with schizophrenia:
analysis of comparative studies. Progress in Neuro-Psychopharmacology
and Biological Psychiatry. 2019; 92: 476-482.

Walicka M, Krysinski A, La Rosa GRM, Sun A, Campagna D, Di Ciaula
A, et al.; DiaSmokeFree Working Group. Influence of quitting smoking
on diabetes-related complications: a scoping review with a systematic
search strategy. Diabetes & Metabolic Syndrome. 2024; 18: 103044.
Yagihashi S, Mizukami H, Sugimoto K. Mechanism of diabetic
neuropathy: where are we now and where to go? Journal of Diabetes
Investigation. 2011; 2: 18-32.

Patel SA, Ali MK, Alam D, Yan LL, Levitt NS, Bernabe-Ortiz A, et al.
Obesity and its relation with diabetes and hypertension: a cross-sectional
study across 4 geographical regions. Global Heart. 2016; 11: 71-79.e4.
Geerkens MJM, Al-Itejawi HHM, Nieuwenhuijzen JA, Meuleman EJM,
Lissenberg-Witte BI, van Moorselaar RJA, et al. Sexual dysfunction and
bother due to erectile dysfunction in the healthy elderly male population:
prevalence from a systematic review. European Urology Focus. 2020; 6:
776-790.

Goulding JM, Price CL, Defty CL, Hulangamuwa CS, Bader E, Ahmed
L. Erectile dysfunction in patients with psoriasis: increased prevalence,
an unmet need, and a chance to intervene. The British Journal of
Dermatology. 2011; 164: 103—-109.

systematic review and meta-

How to cite this article: Safar Saad Battar, Faisal Saeed
Al-Qahtani, Mohammed Mansour M. Alqahtani, Rayyan Mo-
hammed A. Alassiri, Abdulrhman Saeid Z. Alshahrani, Mo-
hammed Ahmed M. Alhanash, ef al. The prevalence of erectile
dysfunction and its associated factors among diabetic patients
in the Southwestern Region of Saudi Arabia analytical cross-
sectional study. Journal of Men’s Health. 2025; 21(5): 93-102.
doi: 10.22514/jomh.2025.072.




	Introduction
	Methodology
	Study design
	Study setting
	Study duration and recruitment process
	Study population
	Inclusion criteria
	Exclusion criteria

	Sample size calculation
	Sampling technique
	Data collection tools
	Data management
	Statistical analysis

	Results
	Demographics
	Diabetes characteristics 
	Clinical characteristics
	Questionnaire response
	Erectile dysfunction score
	Comparison of mean erectile dysfunction score
	Chi square test of significance
	Multiple linear regression results

	Discussion
	Conclusions

