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Abstract

Background: Diabetes mellitus is the predominant risk factor for erectile dysfunction due to vascular and neurological complications. It affects the patient's quality
of life by imposing psychological and emotional consequences including depression, anxiety, low self-esteem, and lack of self-confidence. Hence, this study aimed to
scrutinize the prevalence of impotence and its associated factors among diabetic patients.

Methods: Institutional based cross-sectional study was employed on 330 systematically selected male diabetic patients in tertiary hospitals, Northern Ethiopia from
March 2019 to January 2020. Data were collected using a structured questionnaire through face-to-face interviews, entered to Epi data version 4.4.2.1, and exported
to SPSS version 25 for analysis. Binary logistic regression was used for analysis. Variables with p< 0.25 in the bi-variable analysis were fitted to multivariate analysis.
Then, the adjusted odds ratio with 95% CI was used to report the association whereas statistical significances declared at P<0.05. Finally, the findings were presented
using texts and frequency tables.

Results: This study was conducted on 330 male diabetic patients with an overall response rate of 97.1%. The prevalence of erectile dysfunction among men with
diabetes mellitus was found to be 87%. Having average monthly income above poverty line [AOR=5.6; 95%CI: 2.08-15.08], long duration on diabetic follow-up
[AHR=1.67; 95% CI: 1.40-2.00], not engaging in daily physical exercise [AOR=4.73; 95%CI: 1.83-12.23], and using oral medications for diabetes mellitus [AHR=
6.27; 95% CI: 2.01-19.58] were significantly associated with erectile dysfunction among male diabetic patients.

Conclusion: Erectile dysfunction is highly prevalent among diabetic patients. Moreover, prolonged diabetic follow-up, family monthly-income above the poverty line,
using oral hypoglycemic agents, and lack of daily physical exercise were independent risk factors of impotence. Thus, it is advisable to conduct universal screening for
this population group with open discussion during diabetic visits to enable timely detection and management.

Diabetic patients with erectile dysfunction encountered various
psychological consequences including depression, anxiety, low self-
esteem, and lack of self-confidence [13,14] negatively influencing the
patient’s interaction with family and important others.

Background

Diabetes mellitus is a chronic metabolic disorder which is
characterized by hyperglycemia caused by a defect in insulin action,
insulin secretion, or both. It is common and on rising disease worldwide
and expected to affect more than half billion people by the year 2035
[1]. DM is associated with multiple complications of which sexual
dysfunction in men is the one [2-4].

Both psychological and biological treatments are effective in
managing ED among patients with DM. Even though treatments
increased the level of sexual and life satisfaction, treatment-seeking
behavior among men with ED is minimal [15-18]. Factors including
but not limited to age, BMI, peripheral neuropathy, longer duration and
mode of therapy had a significant association with ED [11,12].

Erectile dysfunction (ED) can be defined as an inability to obtain
and/or maintain an erection of the penis satisfactory for sexual
intercourse. ED can result from several physiological and psychological
conditions in which diabetes mellitus (DM) is an independent risk
factor [5]. It is proposed that in patients with DM, vascular and
neurological complications of the illness cause ED. It may be related to
associated clinical conditions such as hypertension, cigarette smoking
obesity, metabolic syndrome, and/or dyslipidemia.

Unlike the previous studies, this study incorporated patients with
multiple complications since it was conducted on tertiary care centres.
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ED is a highly frequent health problem occurring among 18.4-
41.5% of men in the general population and negatively affects their
quality of life [6,7]. It is a primary chief complaint concerning more
than 50% of all men treated with sexual disorder [8]. The prevalence
is even higher among diabetic patients varying from 14-98% [9-12].
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Differently, this study also investigated the possible effects of important
factors such as depression, anxiety, and other diabetic complications
on ED. Therefore, this study aimed to assess the magnitude of ED and
its associated factors among patients with diabetes mellitus at tertiary
hospitals, Ethiopia.

Methods and materials

Study design, area, and period

An institutional-based cross-sectional study employed from March
2019 to January 2020 among diabetic patients who had follow-up at
diabetic clinics of tertiary care centres in Tigray, Ethiopia. There are
two tertiary care centers throughout the region: Ayder and Aksum
Comprehensive Specialized hospitals serving for an overall population
of more than 5,377,144 [19]. Ayder comprehensive specialized hospital
serve for Tigray, Afar, Southeastern parts of the Amhara region
population as well as the Eritrean refugees whereas, patients who came
from central, western and northwest parts of Tigray regional state
served by Aksum referral hospital. The diabetic clinic at Ayder has four
regular working days within a week.

Population of the study

All male patients diagnosed with diabetes mellitus and had follow-
up at diabetic clinics of tertiary hospitals in Tigray. Patients greater than
or equal to 18 years of age and who engaged in sexual activity over the
past six months were included in the study whereas those who missed
their regular follow-up visits and severely ill were not incorporated.

Sample size determination and sampling procedure

The sample size was calculated by using single population proportion
formula (n =(z"2 pq)/dA2) by considering the following assumptions:
prevalence of ED = 69.9% from the previous study conducted in central
& north Tigray [16], 95% level of confidence (z a/2 = 1.96), 5% degree
of freedom (d = 0.05).

n = ((1.96)"2 [0.699)*(1-0.699)])/[(0.05)] A2 23.3

By adding a 5% non-response rate, the required sample size to
conduct this study was 340. Then, 340 participants were selected
systematically by incorporating every other patient after adjusting
in order of their arrival (service turn). Sampling interval (k) was
determined by dividing the total registered one-month diabetic
appointments (taken from the patient's appointment chart) during the
data collection period by the estimated sample size. There were 817
scheduled appointments from March 15 to April 15, 2019; of those 234
had repeated follow-up schedules in the specified period. Thus, after
excluding repeated appointments, we had 700 diabetic visits that yield
k=2 (interval) when divided by 340.

Operational definition

Erectile dysfunction was declared if patients correctly responded
< to 21 out of 25 erectile function assessment questions that are
the international index of erectile function (IIEF- 5) [20]. Patients
diagnosed with ED were classified as having mild, moderate, and
severe ED if they correctly responded 1-7, 8-11, and 12-21 questions
respectively. Social support refers to support needed at times when
individuals suffered difficulties and critical conditions like financial,
social, and psychological crisis and assessed by the Oslo-3 scales which
has a total of 14 scores & classified into three broad categories such
that: Poor support= 3-8 scores, moderate support= 9-11 scores and,
strong support= 12-14 scores [21]. Physically active was when subjects
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engaged in moderate activities at least 5 times per week, duration 30
minutes, and/or vigorous activities at least 3 times per week, duration
20 minutes. Current substance use was using at least one of a specific
substance (alcohol, chat, tobacco, others) for non-medical purposes
within the last three months whereas ever use of substance indicates
using at least one of any of these specific substances for the non-medical
purpose at least once in a lifetime. Physical illness: those respondents
who responded to having a chronic physical illness that was diagnosed
before from any private and public health institution and currently on
follow up. Depression was assessed using HADS-D criteria and those
who scored <=10 from HADS-D were considered as having depression
[22].

Data collection tools and procedures

Data were collected by face-to-face interview, chart review, and
physical examination using a structured interviewer-administered
questionnaire. The questionnaire comprised of the socio-demographic
questionnaire, substance-use assessment tools, questions and
measurements for clinical factors, social support assessment questions
(Oslo-3 scale), depression (HADS_D), questions for acceptance,
and use of treatment for sexual problem, and IIEF (to assess erectile
dysfunction). The reliability of IIEF was calculated and found to
have Cronbach’s a for the total IIEF score a=0.89 with each domain
Cronbach’s a=erectile dysfunction=0.86 [23]. The patients FBS and
BMI were measured at the time of data collection. Height (in meters)
was taken using the hospital height scale while the patient is standing
upright and weight (in kilograms) was measured using a standard
weighing. The body mass index (BMI) was derived by dividing the
weight (kg) by the square of the height (m) and the classification of
obesity was done according to the World Health Organization [24]. The
data collection period was from March 15 to April 15, 2019.

Data quality control

The questionnaire was developed in English, translated into local
languages (Tigrigna and Ambharic) by language experts, and translated
back to English for consistency and understandability of the tool.
The questionnaire was also pretested on 5% (22 subjects) of samples
at Mekelle hospital diabetic clinic which were not incorporated in the
actual data for analysis. Four data collectors (male BSc nurses) and two
supervisors (psychiatric nurses) were and trained for one day on the
requirements and methods of data collection. Data were evaluated and
crosschecked for completeness daily.

Data processing, analysis, interpretation, and presentation

Data were cleaned, coded, and entered using Epi data version 4.4.2.1
and it was exported to SPSS version 25 for analysis. Cross-tabulation
was done for the exploration of the data, to clear missing values, and to
determine the number of expected events per cell. Continuous variables
were described using mean with standard deviation and median with
IQR based on its applicability whereas relative frequency and percent
used for categorical variables. Binary logistic regression was used for
the analysis of the data. Multi-collinearity was checked using variance
inflation factor (mean vif=1.69) and model fitness was checked using
Hosmer and Lemeshow test (p=0.223). Variables with p-values <0.25
in the bi-variable analysis were transferred to the multivariate analysis
to identify the independent effects of each variable to the outcome
variable. An adjusted odds ratio with 95% confidence intervals was
computed to identify the presence and strength of associations, and
statistical significance was declared at p <0.05. Finally, the result was
presented in the form of plain texts and frequency tables.
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Ethical consideration

Ethical clearance was obtained from Aksum university, college of
health sciences ethical Review committee. Then officials at different
levels of the selected hospitals had been communicated about the
purpose of the study. Written Informed consent was received from
the respondents (patients) after explaining the details of the study
and confirmation of their willingness. Those who were not willing to
participate in the study were not forced to participate and were notified
that they have the right to refuse or terminate the interview at any time.
Confidentiality of the information was secured throughout the study
process by using code instead of any personal identifier & is meant only
for the study.

Results

Sociodemographic characteristics

An overall 330 male study subjects having sexual engagement in
the past six months who had diabetic follow-up at diabetic clinics of
tertiary care hospitals of Tigray region participated in this study with
an overall response rate of 97.1%.

According to this study, the median age of the participants was 40
years (IQR=30) ranging from 21-73 years with 90% of subjects aged
less than 65 years. The proportion of erectile dysfunction among
participants aged above 65 years was 89.8% with a narrow difference
among those aged below 34 years (87.2%). The majority of participants
were orthodox religious followers 300 (90.9%) followed by Muslims
(8.8%) while 123 (37.3%) were merchants. Regarding the marriage
status, the highest proportions (72.7%) of study subjects were married
and the lowest (2.7%) were widowed. About 43% attended school up to
college-level or above, of which 84.5% experienced erectile dysfunction
whereas about 97.8% of the participants who never attended school had
erectile dysfunction (Table 1).

One-hundred-three (31.2%) patients had a family monthly income
below the poverty line (<1.9 pounds/day) and the median monthly

income was 68 pounds (IQR=99) with 25% of participants paid below
34.1 pounds.

The proportion of erectile dysfunction among patients diagnosed
with type I and type II diabetes mellitus was 89% & 80.5% respectively.
Besides, one-fourth of the participants had a fasting blood sugar
level of less than 110g/dl and about 215 (65.2%) had FBS of 126g/dl
or above, of those 183 (85.1%) experienced erectile dysfunction. The
average BMI among study participants was recorded as 22.9 Kg/m2
(SD=3.8). Forty-nine (14.8%), 85 (25.8%), and 9 (2.7%) study subjects
were underweight, overweight, and obese with respective proportion
of erectile dysfunction of 36 (73.5%), 78 (91.8%), and 7 (77.8%) among
each category. One-hundred-sixteen (90.6%) of 128 participants having
co-morbidities (hypertension, cardiac and kidney insufficiency), and
51 (83.6%) of 61 diagnosed with diabetic complications (retinopathy,
neuropathy, foot ulcer, and others) were found to have erectile
dysfunction (Table 2).

On the other hand, 65 (19.7%) had a history of erectile dysfunction
of which about 33 used medications for the problem. Among the total
330 study subjects included, only 50 (15.2%) thought medication would
help for erectile dysfunction. About 219 (66.4%) of patients had diabetic
follow-up for more than five years at diabetic clinics. The median
diabetic follow-up among the participants was 6.5 years (IQR=6)
with 75% of patients had followed for a maximum of nine years. The
proportion of patients who developed erectile dysfunction was higher
(93.2%) among patients with prolonged follow-up (>=5years) than
those followed for less than five years (74.8%) (Table 2).

The study finding also revealed that about 27 (8.2%), 238 (72.1%),
and 27 (8.2%) had a history of use of chat, alcohol, and cigarette
respectively while 41 (12.4%), 101 (30.6%), and 25 (7.6%) participants
have been using chat, alcohol, and cigarette at the time of data collection
in that order. Concerning the daily physical exercise, 181 (54.8%) did
not perform the daily physical exercise of which 165 (91.2%) faced
erectile dysfunction. Furthermore, 136 (41.2%) participants thought

Table 1. Distribution of socio-demographic characteristics among men diagnosed with diabetes mellitus who had follow-up at diabetic clinics of tertiary hospitals: Northern Ethiopia: 2020

(N=330)
Erectile dysfunction
lndep.endent Categories Yes No
Variables Total (%)
Observed (%) Expected Observed (%) Expected
. Tigray 286 (88.3) 281.8 38 (11.7) 422 324 (98.2)
Ethnicity
Others 1(16.7) 52 5(83.3) 0.8 6(1.8)
Orthodox 262 (87.3) 260.9 38 (12.7) 39.1 300 (90.9)
Religion Muslim 24 (82.8) 25.2 5(17.2) 3.8 29 (8.8)
Protestant 1(100) 0.9 0 0.1 1(0.3)
Married 209 (87.1) 208.7 31(12.9) 313 240 (72.73)
. Divorced 31(91.2) 29.6 3(8.8) 44 34 (10.3)
Marital status .
Widowed 9 (100) 7.8 0 1.2 9(2.73)
Single 38 (80.9) 40.9 9(19.1) 6.1 47 (14.24)
Illiterate 44 (97.8) 39.1 1(2.2) 59 45 (13.6)
. Primary 101 (93.5) 93.9 7(6.5) 14.1 108 (32.7)
Educational status
Secondary 22 (62.9) 30.4 13 (37.1) 4.6 35 (10.6)
Collage & above 120 (84.5) 123.5 22 (15.5) 18.5 142 (43.1)
Merchant 92 (74.8) 107.0 31(25.2) 16.0 123 (37.3)
. Home 38 (90.5) 36.5 4(9.5) 5.5 42 (12.7)
Occupation
Servant 108 (95.6) 98.3 5(4.4) 14.7 113 (34.2)
Other 49 (94.2) 452 3(5.3) 6.8 52 (15.8)
Below 86 (83.5) 89.6 17 (16.5) 134 103 (31.2)
. . poverty line
Family monthly income Ab
ove 201 (88.5) 197.4 26 (11.5) 29.6 227 (68.8)
poverty line
Diabetes Updates, 2020 doi: 10.15761/DU.1000148 Volume 6: 3-7
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that counseling would not help for erectile dysfunction. Only 33 (10%)
of study subjects got strong (recommended) social support and 90.6%

of patients among those who received poor social support had faced
erectile dysfunction. Moreover, 77 (23.3%) patients had anxiety and

81 (24.5%) of them developed depression. About 89.6% of those with

anxiety had erectile dysfunction whereas more than 90% of patients
with depression experienced erectile dysfunction (Table 3).

Consequently, 287 (87%) participants experienced erectile

dysfunction whereas 43 (13%) did not. Of those having erectile

Table 2. Distribution of clinical characteristics among men diagnosed with diabetes mellitus who had been attending at diabetic clinics of tertiary hospitals: Northern Ethiopia: 2020 (N=330)

Independent

Erectile dysfunction

. Categories Yes No
variables Total (%)
Observed (%) Expected Observed (%) Expected
Type I 62 (80.5) 67.0 15 (19.5) 10.0 77 (23.3)
Type of DM
Type I 225 (88.9) 220.0 28 (11.1) 33.0 253 (76.7)
<126 104 (90.4) 100.0 11 (9.6) 15.0 115 (34.8)
FBS (mg/dl)
>=126 183 (85.1) 187.0 32(14.9) 28.0 215 (65.2)
Underweight 36 (73.5) 42.6 13 (26.5) 6.4 49 (14.8)
Normal 166 (88.8) 162.6 21(11.2) 24.4 187 (56.7)
BMI (Kg/m?) ;
Overweight 78 (91.8) 73.9 7(8.2) 11.1 85 (25.8)
Obesity 7(71.8) 7.8 2(22.2) 1.2 9(2.7)
Insulin 129 (83.2) 134.8 26 (16.8) 20.2 155 (47)
DM drugs used
OHA 158 (90.3) 15222 17.(9.7) 22.8 175 (53)
o No 171 (84.7) 175.7 31(15.3) 26.3 202 (61.2)
Co-morbidities
Yes 116 (90.6) 111.3 12 (9.4) 16.7 128 (38.8)
L. No 236 (87.7) 233.9 33 (12.3) 35.1 269 (81.5)
DM Complications
Yes 51(83.6) 53.1 10 (16.4) 7.9 61 (18.5)
. Yes 59 (90.8) 56.5 6(9.2) 8.5 65 (19.7)
History of ED
No 228 (86) 230.5 37 (14) 345 265 (80.3)
Yes 25(75.8) 28.7 8(24.2) 43 33 (10)
Ever used drugs for ED
No 262 (88.2) 258.3 35(11.8) 38.7 297 (90)
Do you think medication Yes 42 (84) 435 8(16) 6.5 50 (15.2)
help for ED No 245 (87.5) 2435 35(12.5) 36.5 280 (84.8)

Abbreviations: DM: diabetes mellitus; FBS: fasting blood sugar; mg/dl: milligrams per deciliter; BMI: body mass index; Kg/m*: kilograms per meter square; OHA: oral-hypoglycemic

agents; ED: erectile dysfunction

Table 3. Distribution of behavioral and psychological factors among men diagnosed with diabetes mellitus who had been attending at diabetic clinics of tertiary hospitals: Northern Ethiopia:

2020 (N=330)

Erectile dysfunction

Independent
Category Yes No Total (%)
i otal
Variables Observed (%) Expected Observed (%) Expected °
Yes 17 (63) 235 10 (37) 35 27(8.2)
Ever used chat
No 270 (89.1) 263.5 33(10.9) 39.5 303 (91.8)
Yes 29 (70.7) 35.7 12 (29.3) 53 41 (12.4)
Current chat use
No 258 (89.3) 251.3 31(10.7) 37.7 289 (87.6)
Yes 215(90.3) 207.0 23(9.7) 31.0 238 (72.1)
Ever used alcohol
No 72 (78.3) 80.0 20 (21.7) 12.0 92 (27.9)
Yes 89 (88.1) 87.8 12(11.9) 13.2 101 (30.6)
Current alcohol use
No 198 (86.5) 199.2 31(13.5) 29.8 229 (69.4)
. Yes 16 (59.3) 23.5 11 (40.7) 35 27(8.2)
Ever used cigarette
No 271 (89.4) 263.5 32(10.6) 39.5 303 (91.8)
. Yes 14 (56) 21.7 11 (44) 33 25(7.6)
Current cigarette use
No 273 (89.5) 265.3 32(10.5) 39.7 305 (92.4)
. . . Yes 122 (81.9) 129.6 27 (18.1) 19.4 149 (45.2)
Daily physical exercise
No 165 (91.2) 157.4 16 (8.8) 23.6 181 (54.8)
Do you think counseling Yes 173 (89.2) 168.7 21(10.8) 253 194 (58.8)
help for ED No 114 (83.8) 1183 22 (16.2) 17.7 136 (41.2)
Poor 183 (90.6) 175.7 19 (9.4) 26.3 202 (61.2)
Social support Moderate 83 (87.4) 82.6 12 (12.6) 12.4 95 (28.8)
Strong 21 (63.6) 28.7 12 (36.7) 4.3 33 (10)
. Yes 69 (89.6) 67.0 8(10.4) 10.0 77 (23.3)
Anxiety
No 218 (86.2) 220.0 35(13.8) 33.0 253 (76.7)
. Yes 73 (90.1) 70.4 8(9.9) 10.6 81 (24.5)
Depression
No 214 (85.9) 216.6 35(14.1) 32.4 249 (75.5)
Abbreviation: ED: erectile dysfunction
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dysfunction, 75 (26.13%) had severe dysfunction, 69 (24.04%) had
moderate, and 143 (49.83%) had mild dysfunction.

Associated factors of erectile dysfunction

After the description of the data, the bi-variable analysis was
conducted using the binary logistic regression model to determine the
variables that should be fitted to the final model for multivariate analysis.
Some variables such as religion, ethnicity, occupation, marital status,
and educational status were left out of the final model since they have
less than 20% predicted events per cell. Furthermore, ever and current
use of cigarette were further excluded because of the collinearity effect.

Afterward, in the multivariate analysis, family monthly income,
duration of diabetic follow-up, daily physical exercise, and DM
medications used were significantly associated with erectile dysfunction
among male diabetic patients (Table 4).

The multivariable analysis result showed that those DM patients
who had average family monthly income above the poverty line were
5.6 times more likely to experience erectile dysfunction compared
with those having monthly income below poverty line counterparts
[AOR=5.6; 95%CI: 2.08-15.08]. The odds of diabetic men who did
not perform the daily physical exercise to acquire erectile dysfunction
were 4.73 times higher than their counterparts did [AOR=4.73; 95%CI:

1.83-12.23]. The other factor that showed significant association was
the duration of diabetic follow-up. Male patients who had diagnosed
with DM and on diabetic follow-up for a long period were more likely
to acquire erectile dysfunction. For each year increase in the duration
of diabetic follow up, the odds of experiencing ED will increase by 1.67
[AHR=1.67; 95% CI: 1.40-2.00]. Again, those patients who took oral
hypoglycemic agents for DM management were also 6.27 times at an
increased risk of experiencing ED compared to those who managed
with insulin injection [AHR= 6.27; 95% CI: 2.01-19.58] (Table 4).

Discussion

This study was aimed to determine the prevalence and associated
factors of erectile dysfunction among male diabetic patients who had
follow-up at diabetic clinics of tertiary care hospitals. An overall 330
study subjects who had diabetic follow-up at tertiary care hospitals and
engaged to sexual intercourse in the past six months participated in this
study with an overall response rate of 97.1%.

The prevalence of erectile dysfunction among male patients with
DM in this study was found to be 87% [95% CI: 82.9-90.2]. Some of the
previous study reports were in line with this finding [18,25]. However,
this figure was higher than the global estimate of ED among DM men,
35-75% [26,27] and most of the previous study findings [16,28-33].

Table 4. Bi-variable and multivariate analysis for associated factors of erectile dysfunction among men diagnosed with diabetes mellitus who had been attending at diabetic clinics of tertiary

hospitals: Northern Ethiopia: 2020 (N=330)

ED
Covariates Category Y N COR (95% CI) P>|z| AOR (95% CI) P>|z|
es 0
Age (in years) 287 43 1.02 (0.99-1.04) 0.085 1.0 (0.96-1.03) 0.775
Below 86 17 - - - -
. poverty line
Monthly income Ab
ove 201 26 5.06 (3.01-8.51) <0.001 5.6 (2.08-15.08) 0.001*
poverty line
Yes 215 23 2.59 (1.35-5.00) 0.004 3.2(0.92-11.13) 0.067
Ever alcohol
No 72 20 - - - -
Yes 89 12 1.16 (0.57-2.37) 0.149 0.99 (0.29-3.42) 0.991
Current alcohol
No 198 31 - - - -
Duration of DM follow-up 287 43 1.31 (1.17-1.47) <0.001 1.67 (1.40-2.00) <0.001*
Typel 62 15 - - - -
Type of DM
Type II 225 28 1.94 (0.98-3.86) 0.058 1.64 (0.44-6.14) 0.466
<126 104 11 - - - -
FBS (g/dl)
>=126 183 32 0.60 (0.29-1.25) 0.175 0.51 (0.20-1.30) 0.156
Underweight 36 13 0.35 (0.16-0.76) 0.008 0.60 (0.22-1.66) 0.329
BMI (Kg/m?) Normal 167 21 - - - -
Overweight 84 9 1.17 (0.52-2.67) 0.703 0.73 (0.22-2.41) 0.611
Insulin 129 26 - - - -
DM drugs used
OHA 158 17 1.87 (0.97-3.60) 0.060 6.27 (2.01-19.58) 0.002*
. No 171 31 - - - -
Comorbidity
Yes 116 12 1.75 (0.86-3.55) 0.120 0.47 (0.17-1.33) 0.156
. . Yes 122 27 - - - -
Daily exercise
No 165 16 2.28 (1.18-4.42) 0.014 4.73 (1.83-12.23) 0.001*
Counseling is Yes 173 21 - - - -
important No 114 22 0.62 (0.33-1.19) 0.158 0.93 (0.40-2.28) 0.921
. Poor 183 19 2.22(1.16-4.25) 0.016 1.04 (0.34-3.17) 0.945
Social support
Good 104 24 - - - -
. Yes 69 8 1.38 (0.61-3.13) 0.205 1.10 (0.32-3.77) 0.878
Anxiety
No 218 35 - - - -
. Yes 73 8 1.49 (0.66-3.36) 0.234 0.78 (0.22-2.72) 0.694
Depression
No 214 35 - - - -

Note: *significant at 5% level of significance

Abbreviations: ED: erectile dysfunction; COR: crude odds ratio; AOR: adjusted odds ratio; CI: confidence interval; DM: diabetes mellitus; FBS: fasting blood sugar; mg/dl: milligrams per
deciliter; BMI: body mass index; Kg/m*: kilograms per meter square; OHA: oral hypoglycemic agents
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This variation could be due to the possible difference in ED screening
tendency among diabetic patients from setting to setting, the access and
utilization of medications for ED, and diagnostic criteria used in those
studies.

The multivariate logistic regression analysis showed that daily
physical exercise, family monthly income, duration of diabetic follow-
up, and DM medications used were significantly associated with erectile
dysfunction among male diabetic patients in this study.

The odds of diabetic men who did not perform the daily physical
exercise to acquire erectile dysfunction were 4.73 times higher than
their counterparts did [AOR=4.73; 95% CI: 1.83-12.23]. This finding
was supported by the former study conducted at Mizan-Aman and Tepi
towns [34]. Several explanations could be stated for this. In the case of
diabetics, the elevated blood sugar level inhibits nitric oxide production,
the chemical that allows penile tissue to relax, and increased penile
blood flow resulting in an erection [35,36]. Physical exercise is one
of the pillars of glycemic control measures while those who did not
engage in daily physical exercise tend to have poorly controlled blood
sugar levels. On the other hand, diabetes and obesity have undeniable
pathophysiologic link-up. Physical exercise aids to have a balanced
bodyweight and that in turn contributed to increased testosterone levels
and enhanced blood flow. Besides, physical exercise is associated with
stress reduction and relaxation activities that are significantly related to
effective blood sugar level control [37].

This study also revealed that having an average monthly income
above the poverty line was independently associated with erectile
dysfunction among diabetic men. DM patients who had monthly
income above the poverty line were 5.6 times more likely to experience
erectile dysfunction compared with those having monthly income
below poverty line counterparts [AOR=5.6; 95%CI: 2.08-15.08].
Contradicting result was reported from a previous study done in
northern Ethiopia [16] in which lower monthly income was identified
as an independent risk factor for erectile dysfunction. This discrepancy
might be because of the possible difference in the living standards of
study subjects between these studies where most of the participants in
the former study were farmers that involves relatively frequent physical
activities compared to merchants and employers (>81.5%) in the
current study.

The other factor that significantly associated with erectile
dysfunction was the duration of diabetic follow-up. Male patients who
had diagnosed with DM and on diabetic follow-up for a long period
were more likely to acquire erectile dysfunction. For each year increase
in the duration of diabetic follow up, the odds of experiencing ED
will increase by 1.67 [AHR=1.67; 95% CI: 1.40-2.00]. This finding is
conformable with reports of previous studies conducted in China,
[18] Israel, [28] Nigeria, [31] Africa, [38], and Northern Ethiopia [16].
The possible rationale could be when the number years on of diabetic
follow-up increased, the tendency to develop diabetic complications
such as nerve and blood vessel damage increased as well. Hence, these
physiologic changes will be finally linked with decreased penile blood
flow and the nerves that control erection resulting in reduced sexual
performance and erectile dysfunction.

Furthermore, those patients who took oral hypoglycemic agents for
DM management were also reported to be 6.27 times at an increased
risk of experiencing ED compared to those who managed with
insulin injection [AHR= 6.27; 95% CI: 2.01-19.58]. However, none
of the previously conducted literature identified the type of diabetic
medication as an independent factor for erectile dysfunction. Even
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though managing DM reduces diabetic complications by slowing
down the damage to nerves and blood vessels, oral hypoglycemic
agents mainly metformin, the most prescribed drug for diabetics in our
settings, is associated with a significant reduction in testosterone levels.
Consequently, this could lead to reduced sex drive and low-testosterone
induced erectile dysfunction [39].

According to earlier studies carried out in Africa and Asia, factors
such as advanced age, diabetic complications (including peripheral
neuropathy, retinopathy, heart disease, and hypertension), type of DM,
and depression were notified as independent predictors of erectile
dysfunction [18,25,28,29,32,34,39,40]. Nevertheless, these factors
were not found to have a statistically significant association with
erectile dysfunction. This disparity might be due to the dissimilarity
of characteristics of study subjects such that the median age of
participants in the current study was relatively younger than previous
studies [18,28,31]. Moreover, some of the former studies also included
patients above the aged 30 and 40 years, which would magnify the role
of age on the outcome interest [29,40].

Conclusion

The prevalence of erectile dysfunction among male patients
diagnosed with DM was found to be high in this study since it is higher
than the global estimated range of 35-75%. Moreover, diabetic patients
who had prolonged diabetic follow-up, family monthly-income above
the poverty line, used oral hypoglycemic agents for DM management,
and those who did not actively engage in daily physical exercise were at
high risk to experience erectile dysfunction.
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