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Abstract: Introduction: Diabetes mellitus is a chronic metabolic disorder with multiple microvascular and macrovascular
complications. Some of the complications of diabetes such as erectile dysfunction are a result of an interplay of
both microvascular and macrovascular complications. Erectile dysfunction is the inability to achieve or sustain
an erection adequate for satisfactory sexual activity. Erectile dysfunction is relatively common in men with dia-
betes yet there is a paucity of information on erectile dysfunction among Nigerian men with diabetes. Materials
and Methods: Twelve studies on erectile dysfunction in Nigerian men with diabetes with a total sample size of
1777 fulfilled the eligibility criteria and were recruited into the systematic review. The International Index of
Erectile Function (IIEF) questionnaire was used to assess erectile dysfunction in all the studies. Results: The
prevalence of erectile dysfunction among Nigerian men with diabetes is 48.4-98.0%. The factors significantly
associated with the presence of erectile dysfunction among Nigerian men with diabetes are longer duration
of diabetes, poor glycaemic control, older age, peripheral arterial disease, autonomic neuropathy and obesity.
Conclusion: The prevalence of erectile dysfunction among Nigerian men with diabetes is high. Close attention
needs to be paid to glycaemic control in these patients to reduce the complications.
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1. Introduction eral arterial disease while the microvascular complications

includ thy, h th d reti thy. S
Diabetes mellitus is a heterogeneous group of metabolic dis- include netfopaty, nephropathy anc: retinopathy. some

orders characterized by chronic hyperglycaemia due to a de-
fect in insulin secretion and/or action(1). It is a disorder of
carbohydrate, protein and lipid metabolism. Its prevalence

complications such as erectile dysfunction (ED) involve both
macrovascular and microvascular mechanisms(10).

Erectile dysfunction (ED) is defined as a persistent problem
characterized by the difficulty in attaining or maintaining an
as well as that of its complications is rising rapidly especially . v ty 8 L. & .
. . . L erection well enough for satisfactory sexual activity(11). Dif-
in developing nations such as Nigeria(2, 3). The reported
prevalence of diabetes in Nigeria has risen from less than 1%
in 1960 to above 5%, currently(4-9). This is depicted graphi-

cally in figure 1 below.

ferent sexual dysfunctions such as reduced libido and ejacu-
latory dysfunction are noted in men with diabetes but erec-
tile dysfunction is the most prominent in terms of affectation
of quality of life(12). However, some authors have suggested
The microvascular and macrovascular complications of di- q y (12) gg
. . L. that ED should not be seen as a mere sexual dysfunction be-
abetes contribute immensely to the morbidity and mortal- . . . .
cause its presence has been associated with cardiovascular

diseases and increased mortality from all causes(13).
In the clinics, many patients usually do not volunteer the in-

formation about the presence of erectile dysfunction unless

ity associated with the disease. The macrovascular com-
plications include stroke, myocardial infarction and periph-

probed by an inquisitive and thorough physician. In studies,
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most documented questionnaires used for documenting the

presence of erectile dysfunction is the International Index of
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Erectile Dysfunction (IIEF).(14)The various risk factors asso-
ciated with erectile dysfunction in various Nigerian studies
are shown in table 1 below.

From table 1 shown above, a constant risk factor associated
with the presence of ED in the general population in Nigeria
is diabetes. This finding has been replicated in other non-
Nigerian studies. In fact, in a landmark study termed Mas-
sachusetts Male Aging Study, the odds of a diabetic man de-
veloping ED is 3(18). Moreover, if the risk is adjusted for age,
the odds of developing ED by a diabetic man is 2(18).
Advanced glycation end-products and deleterious reduction-
oxidation reactions producing cell-damaging free radicals
are some of the proposed mechanisms by which patients
with diabetes develop ED(19). Moreover, there is impairment
of nitric oxide synthesis as well as upregulation of endothe-
lin receptor binding sites. Erection of the penis is brought
about by the relaxation of the muscles of the corpora caver-
nosa and the associated blood vessels, a process mediated by
nitric oxide(20). Nitric oxide is produced by nitric oxide syn-
thase present in the endothelial cells of the cavernosal blood
vessels. The relaxation of the cavernosal sinusoids leads to
the engorgement of blood within it, eventually causing penile
erection(21). The pathophysiology of erectile dysfunction in
men with diabetes is summarily illustrated in figure 2 below.
Studies on the prevalence and clinical correlates of erectile
dysfunction among men with diabetes are scanty in Nige-
ria. There is a need to have a systematic review of these local
studies to provide composite data on the burden of the dis-
ease and its associated factors among men with diabetes in
Nigeria. These data can be adopted by health caregivers and
policymakers in tackling the problem of erectile dysfunction
among men with type 2 diabetes in Nigeria.

1.1. Aim and objectives

The aim is to do a systematic review of relevant studies on
erectile dysfunction among men with diabetes mellitus in
Nigeria.

The specific objectives are to:

1. determine the prevalence of erectile dysfunction among
Nigerian men with diabetes and.

2. identify the clinical correlates of erectile dysfunction in
men with diabetes.

2. Material and Methods

Medical databases were searched for studies on erectile dys-
The databases
searched were Google Scholar, PubMed, African Journals
Online (AJOL), SCOPUS and Web of Science. The terms
searched were ‘Erectile dysfunction’, ‘Diabetes, Nigeria'
Boolean operators such as AND’ as well as ‘OR’ were used as

function in Nigerian men with diabetes.

deemed appropriate by the authors. Grey literature was also

searched. The PRISMA flow diagram of literature search and
selection is shown below. (Figure2)

2.1. Inclusion criteria

1. Studies done to determine the prevalence and/or clinical
correlates of erectile dysfunction among Nigerian men with
diabetes published between 1990-2020

2. Studies whose abstracts and or full text were available at
the searched databases or from the grey literature

2.2. Exclusion criteria

1. Studies on erectile dysfunction whose study population is
not Nigerian men

2. Studies on erectile dysfunction not focused on diabetic
men

3. Studies whose abstracts or main texts were not available
for review.

The databases were searched independently by the authors
and the included studies were deemed appropriate by at least
three out of the four authors.

Relevant data were extracted and presented in texts, tables
and charts.

3. Results

Twenty-two studies were retrieved and reviewed but only 12
studies satisfied the stipulated criteria and were adjudged by
the authors to be relevant to the subject. The studies selected
were all cross-sectional studies. The total population in the
selected studies was 1777

There are 6 geopolitical zones in Nigeria: North-west, North-
central, North-east, South-west, South-south and South-east
geopolitical zones. The distribution of the studies, using
geopolitical zones is shown in table 2 below. The table clearly
shows that most of the studies on ED among diabetic men
in Nigeria were carried out in the southern part of the coun-
try with a third of the overall studies done in the South-south
geopolitical zone.

According to a study done by Uloko et al.(9), the prevalence of
diabetes in various geopolitical zones in Nigeria is depicted
in table 3 below.

Figure 3 below is a graphical representation comparing the
prevalence of diabetes and the number of studies on ED
among Nigerian men with diabetes mellitus. There is a pos-
itive but non-statistically significant correlation between the
prevalence of diabetes and the number of studies on erectile
dysfunction among men with diabetes across various geopo-
litical zones (p=0.2, r=0.609)

Based on the selected studies, the prevalence of erectile dys-
function among Nigerian men with type 2 diabetes is 48.4-
98.0%. The prevalence rate in each study is represented in
table 4 below.
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The International index of erectile function (IIEF-5) ques-
tionnaire was used to assess for erectile dysfunction in all the
studies. It is a research tool that has been shown to be of ac-
ceptable quality in assessing erectile dysfunction(34). It has
been consistently validated and translated into several lan-
guages and has been used in scores of clinical trials(34). Also,
it has a high index of sensitivity and specificity. It is a series
of 5 questions about sexual function in the past 4 weeks and
each question is graded from 0 to 5(32). A score of less than
22 out of a possible score of 25 is considered erectile dys-
function. The sample size in each study is shown in table
4 above. Predictors of erectile dysfunction in men with di-
abetes in Nigeria and the various studies in which they were
documented are shown in table 5 below.

The frequencies of the predictors of erectile dysfunction
among Nigerian men with diabetes are represented graphi-
cally in figure 4 below.

The frequencies of cofounders as reported in some of the
studies recruited into the systematic review are documented
in the table 6 below.

4, Discussion

The prevalence of erectile dysfunction in Nigerian men with
diabetes ranges from 48.4% to 98%. This wide range in preva-
lence is in keeping with a prevalence rate of 27-75% docu-
mented by Bacon et al(3, 4). Nisahan et al.(35), have also doc-
umented a prevalence rate of ED among men with diabetes
to range from 35% to 90% which is comparable to the present
study. The wide range in the prevalence may be due to differ-
ences in demographic characteristics as well as the methods
and study designs adopted in each study. The prevalence in
this systematic review is also in agreement with a prevalence
of 71.5% in a systematic review and meta-analysis of studies
done in various African countries on the prevalence of erec-
tile dysfunction among men with diabetes mellitus(10).
Opyelade et al.,[14] attributed the high prevalence of erectile
dysfunction among men with diabetes to the presence of
vascular disease and autonomic neuropathy often reported
among these patients. These parameters were also found to
be recurrent factors among Nigerian men with diabetes in
various studies selected for this systematic review. In addi-
tion to microvascular and macrovascular complications that
can explain the high prevalence of ED among men with di-
abetes, Hurisa et al., in a study done in Ethiopia, a develop-
ing country like Nigeria, a high prevalence of co-morbidities
such as hypertension is also a plausible explanation. (36)
This systematic review also showed a high prevalence of co-
morbidities among men with diabetes. For example, hyper-
tension was present in 59.1 — 76.0 of men in Nigeria with di-
abetes(25, 26, 31, 32). This may partly account for the high
prevalence of ED in this cohort of patients.
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The predictors of erectile dysfunction among Nigerian men
with diabetes include longer duration of diabetes, poor gly-
caemic control, older age, peripheral arterial disease, au-
tonomic neuropathy and obesity. The association between
erectile dysfunction and the duration of diabetes has also
been demonstrated by other authors. In a multicentric study
involving 1312 Korean men who were being managed for dia-
betes, Cho et al., also demonstrated a significant association
between the occurrence of erectile dysfunction among dia-
betic men and the duration of diabetes(37). Furthermore, in
a prospective study conducted in a tertiary health facility in
Shaanxi Province, China, a group of researchers reported that
the longer the duration of diabetes, the higher the prevalence
of erectile dysfunction among the subjects(38). This occurs
as a result of the neuropathic and angiopathic mechanisms
underlying erectile dysfunction having enough time to de-
velop and manifest clinically(32).

Poor glycaemic profiles, both short term and especially long
term control, have been shown to positively correlate with
the prevalence of erectile dysfunction among men with di-
abetes, as shown in this systematic review. In another sys-
tematic review involving 5 cross-sectional studies and 3299
patients, Binmoammar et al. reported a significant asso-
ciation between poor glycaemic control and prevalence of
erectile dysfunction in men with diabetes(39). In a cross-
sectional descriptive study involving 217 men in Northern
Pakistan, the prevalence of erectile dysfunction was shown
to be higher with poor glycaemic control(40). Poor glycaemic
control is associated with microvascular complications espe-
cially neuropathy which is reported to be a major underlying
pathogenetic reason for erectile dysfunction in men with di-
abetes(32).

As similarly reported in this systematic review, several pop-
ulation studies have also reported a high prevalence of ED
in the older population. Olugbenga-Bello et al.(16), and Pal-
langyo et al(41), independently demonstrated in community
studies in Nigeria and Tanzania respectively a higher preva-
lence of ED with advancing age. Increasing age is associated
with a rising prevalence of disorders such as hypertension
and decreased general physiological reserve thereby mediat-
ing the reportedly higher prevalence of ED in the men.
Peripheral arterial disease has also been found to be signif-
icantly associated with erectile dysfunction. In a study in-
volving 690 men, Polonsky et al demonstrated a significant
association between peripheral arterial disease and erectile
dysfunction(34). Diabetes is a common pathological inter-
mediate in the development of both erectile dysfunction and
peripheral arterial disease.

Microvascular complications mediate the autonomic neu-
ropathy responsible for erectile dysfunction in men with dia-
betes mellitus. Obesity has also been demonstrated to be in-
dependently associated with erectile dysfunction in patients
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with diabetes(32).

5. Conclusion

There is scanty literature on erectile dysfunction among
Nigerian men with diabetes mellitus hence the need to have
a systematic review to provide composite information on the
topic. The few studies on erectile dysfunction among Nige-
rian men with diabetes were done across different geopolit-
ical zones but more studies were done in Southern Nigeria.
Therefore, there is a need to conduct more studies across all
zones and more especially in the Northern part of the coun-
try.

The prevalence of erectile dysfunction among Nigerian men
with diabetes is 48.4-98.0%. The wide range reflects differ-
ences in demographics and research designs. The main pre-
dictors of erectile dysfunction among Nigerian men with di-
abetes are the longer duration of diabetes, poor glycaemic
control, older age, peripheral arterial disease, autonomic
neuropathy and obesity.

6. Limitations of the study

1. Most of the studies were hospital-based studies so the ap-
plication to the general community may require slight cau-
tion.

2. The number of studies that met the eligibility criteria was
rather scanty.

7. Appendix
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U1 B0 Risk factors associated with erectile dysfunction in various Nigerian studies.

Idung et al., 2012(15) Olugbenga-Bello et al., Oyelade etal., 2016(14) Takue et al., 2016(16) Abu et al., 2019(17)
2013

Diabetes Diabetes Diabetes Diabetes Diabetes

Hypertension Hypertension Hypertension Hypertension Hypertension

Medications Perineal surgery Old age Medications Old age

Undiagnosed medical con- Alcohol Drugs Traumatic spinal

ditions cord disease

Previous pelvic surgeries ~ Smoking

Heart disease

Sickle cell disease
Hypogonadism

NR: Not Reported

gk [5PH Distribution of the studies on erectile dysfunction among Nigerian men with diabetes in various geopolitical zones.

Geopolitical zones Frequency Percentage (%)
South-south 4 33.3
South-west 3 25.0
South-east 2 16.7
North-central 2 16.7
North-west 1 8.3
North-east 0 0

Total 12 100

1) 581 Prevalence of diabetes in Nigerian according to the various geopolitical zones.

Geopolitical zones Prevalence of diabetes (%)
South-south 9.8
South-west BS
South-east 4.6
North-central 3.8
North-west 3.0
North-east 5.9

iE1D Y Prevalence of erectile dysfunction among Nigerian men with diabetes mellitus in the selected studies.

Serial number Study Age (years) Prevalence of erectile dys- Sample size
function among Nigerian
men with diabetes (%)
1 Ezeude et al., 2020(22) 58.3+10.0 48.4 124
2 Jombo et al., 2020(23) 62.8+14.1 50.2 103
3 Olopade et al., 2018(24) 58.6+£12.3 67.7 65
4 Ugwu et al., 2016(25) 60.3+8.8 71.1 160
5 Adesanya, 2010(26) 40-79 73.8 160
6 Olarinoye et al., 2006(27) 56.8+2.4 74.0 77
7 Yusuf et al., 2018(28) Not available 80.1 311
8 Okey-Ewurum et al., 20 and above 81.7 91
2020(29)
9 Adegite et al., 2009(30) 56.0+8.8 87.8 66
10 Ayandele CO et al., 2016(31) 62.6+9.9 94.3 70
11 Ugwumba et al., 2018(32) 57.8+13.2 94.7 325
12 Unadike et al., 2008(33) 47.0+6.0 98.0 225
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1) 551 Predictors of erectile dysfunction among Nigerian men with diabetes.

Predictors Studies documenting the pre- Number of studies Percentage of the selected stud-
dictors ies
Poor glycaemic control Ugwu et al., 2016(25) 4 33.3%
Ugwumba et al., 2018(32)
Ezeude et al., 2020(22)
Jombo et al., 2020(23)
Longer duration of diabetes Olarinoye et al., 2006(27) 6 50%
Adesanya, 2010(26)
Ugwu et al., 2016(25)
Ugwumba et al., 2018(32)
Olopade et al., 2018(24)
Jombo et al., 2020(23)
Older age Olarinoye et al., 2006(27) 4 33.3%
Adesanya, 2010(26)
Olopade et al., 2018(24)
Ugwumba et al., 2018(32)
Overweight/obesity Adesanya, 2010(26) 2 16.7%
Ugwumba et al., 2018(32)
Peripheral arterial disease Adesanya, 2010[26] 3 25.5%
Ugwu et al., 2016(25]
Ezeude et al., 2020[22]
Autonomic neuropathy Adesanya, 2010[26] 2 16.7%
Ugwu et al., 2016(25]
(e B Cofounders in men with diabetes.
Co-morbidities Frequency Study
Hypertension 59.1% Ugwumba et al., 2018(32)
63.8% Ugwu et al., 2016(25)
66.7% Ayandele CO et al., 2016(31)
76.0% Adesanya, 2010(26)
64.1% Olopade et al., 2018(24)
Obesity 50.7% Ugwu et al., 2016(25)
Smoking 29.9% Ugwumba et al., 2018(32)
27.0% Ugwu et al., 2016(25)
22.5% Adesanya, 2010(26)
Alcohol 32.0% Adesanya, 2010(26)
{1 Author’s contribution
T.A. AZEEZ S.0. OGUNLAYI M. E. EMUZE E.C. EGUZOZIE
Concept X X X
Design X X X X
Literature search X X X
Manuscript preparation X X
Manuscript editing X X X
Manuscript review X X X
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Comparison of the prevalence of diabetes and the number of studies on ED among Nigerian men with diabetes mellitus across the
six geopolitical zones.
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Frequencies of predictors of erectile dysfunction in Nigerian men with diabetes in various studies.
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