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Abstract 
Introduction: Erectile dysfunction (ED) is a common complication of diabetes 
mellitus (DM) that is associated with poor quality of life and can be present in 
type 2 diabetics at the time of diagnosis. There are common risk factors asso-
ciated with erectile dysfunction in type 2 diabetic subjects. Some of these are 
potentially treatable or reversible. The risk factors evaluated by this study in-
cluded glycaemic control, duration of diabetes, obesity, peripheral artery dis-
ease (PAD), hypertension and antihypertensive medications use. Materials 
and Methods: This study was a cross sectional one carried out over a period 
of six months (June-November, 2016) at the diabetes clinic of the Nnamdi 
Azikiwe University Teaching Hospital, Nnewi and involved 124 subjects with 
type 2 diabetes mellitus. A convenience sampling method was used. A detailed 
physical examination, blood pressure and anthropometric measurements and 
vascular assessment with a hand-held doppler ultrasound were carried out. 
Data was collected using a study proforma. Erectile dysfunction was diag-
nosed with the International Index of Erectile Function questionnaire while 
anxiety and depression were diagnosed with the Hospital Anxiety and De-
pression questionnaires. Subjects that had anxiety/depression or hypogonad-
ism were excluded from the study. Results: A total of 124 subjects were stu-
died, 48.4% of whom had erectile dysfunction. Glycaemic control was signifi-
cantly associated with ED among the subjects (OR = 0.198, 95% CI = 0.081 - 
0.483, P < 0.001). Similarly, peripheral artery disease (PAD) was significantly 
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associated with ED in the subjects (OR = 2.867, 95% CI = 1.360 - 6.044, P = 
0.006). However, no significant correlation was found between ED and obes-
ity, duration of diabetes mellitus, antihypertensive medications use and dura-
tion of hypertension among the subjects (P > 0.05). Conclusion: Poor gly-
caemic control and presence of PAD significantly increase the risk of ED in 
male subjects with type 2 DM, thus underscoring the need for an early screen-
ing and treatment of these predictors of erectile dysfunction. 
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1. Introduction 

Erectile dysfunction (ED) is a persistent inability to achieve or maintain erection 
for satisfactory sexual intercourse and is a predictor of poor quality of life among 
male diabetic patients [1] [2]. 

The causes of erectile dysfunction fall into two main categories: organic and 
psychogenic [3]. The organic causes can be further divided into: vascular, neu-
rological, post traumatic/post-surgical, age-induced, endocrine-induced and 
drug-induced while the psychogenic causes result mainly from anxiety and de-
pression. Diabetes-induced ED is mainly caused by vasculopathy and neuropa-
thy. A study carried out in Nigeria showed that 7.3% of cases of erectile dysfunc-
tion resulted from diabetes mellitus [4]. 

The correlates of ED evaluated by this study included glycaemic control, du-
ration of diabetes mellitus, obesity, peripheral artery disease (PAD), hyperten-
sion and antihypertensive medications use. 

Glycated haemoglobin (HbA1c) is a very reliable surrogate for glycaemic con-
trol and reflects the average plasma glucose over the previous 2 - 3 months [5]. 
Poor glycaemic control results in chronic hyperglycaemia and increases the risk 
of erectile dysfunction in diabetic subjects through four major hypothetical 
mechanisms that are linked to vasculopathy and neuropathy. Hyperglycaemia- 
induced damage to blood vessels and nerves occurs via increased polyol pathway 
flux, increased intracellular formation of advanced glycation end-products 
(AGES), activation of protein kinase C and increased hexosamine pathway flux. 
All these are linked to over production of superoxide by the mitochondrial trans-
port chain. Superoxide is both vasculopathic and neuropathic. 

Notable randomized clinical trials like the UK Prospective Diabetes Study 
(UKPDS) and Diabetes Control and Complication Trial (DCCT) demonstrated 
that intensive glycaemic control could substantially reduce microvascular compli-
cations of diabetes, but reduction of macrovascular complications was not clear [6] 
[7]. Statistically significant positive correlation was found between HbA1c and ED 
in Ghana and Pakistan [8] [9]. 

Erectile dysfunction has been found to be associated with the duration of di-
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abetes mellitus. Mahbub et al. found a significant positive association between 
the duration of DM and both the frequency and severity of erectile dysfunction 
[10]. 

Overweight and obesity may increase the risk of ED by 30% - 90% as com-
pared to normal weight subjects [11]. This could be linked to the development of 
atherosclerosis and hormonal changes including low testosterone levels that oc-
cur in obesity. Statistically significant positive correlation was found between 
obesity and ED in a study done in Pakistan but not in Italy and Saudi Arabia [9] 
[12] [13]. 

Peripheral artery disease is one of the major causes of ED especially in the set-
ting of DM, resulting mainly from generation of toxic and reactive metabolites 
and accumulation of AGES. A significant positive correlation between PAD and 
ED was found in China but not in Spain [14] [15]. Some studies have found an 
association between hypertension and ED in men with type 2 diabetes. Erectile 
dysfunction is equally the potential side effect of most antihypertensive medica-
tions. Older generation antihypertensive drugs (central acting, beta-blockers, 
diuretics) are mostly implicated [16]. Thiazide diuretics have been the class of 
antihypertensive drugs mostly implicated in causing erectile dysfunction [16]. 
Meena et al. found that systolic blood pressure was significantly higher in type 2 
diabetic (T2DM) subjects that have ED compared with those that do not. Mah-
bub et al. found that the use of diuretic drugs was significantly associated with 
erectile dysfunction in these subjects [10] [17]. 

Ugwu et al. in Nigeria found significant positive association between PAD, 
HbA1c level, longer duration of DM and ED but there was no significant associ-
ation between waist circumference (WC), systemic hypertension and erectile 
dysfunction [18]. 

There were conflicting findings about some of the correlates of ED in T2DM 
subjects from a lot of studies done in different parts of the world. Also, there 
were few studies that evaluated the association between peripheral artery disease 
especially and some of the other risk factors for ED in T2DM subjects in the 
Sub-Saharan Africa and the South-eastern Nigeria particularly. This study was 
aimed at determining the correlation between ED and glycaemic control, dura-
tion of DM, obesity, PAD, hypertension and antihypertensive medications use 
respectively. 

2. Materials and Methods 

This study was a cross sectional one carried out at the diabetes clinic of the 
Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi, Anambra 
State, Nigeria. The study population consisted of male T2DM subjects aged 30 
years and above respectively from Anambra State and the neighbouring states 
that patronize the hospital. 

Ethical clearance was obtained from the ethics committee of the Nnamdi Azi-
kiwe University Teaching Hospital, Nnewi before the commencement of the study. 
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A convenience sampling method was used whereby the study subjects were 
met individually by the researcher as they presented consecutively at the diabetes 
clinic. The patients who met the study inclusion criteria and had none of the ex-
clusion criteria were recruited and completed the study. 

Males with T2DM aged 30 years and above who gave written consent were el-
igible for the study. A patient was excluded from the study if he had type 1 DM, 
a history of pelvic/penile trauma or surgery, hypogonadism, a history of psy-
chiatric illness, including anxiety and depression or anti-psychotic medication 
use, unfavourable penile anatomy for sexual act, urinary tract infection or was 
severely ill. 

The researcher had two contacts with each of the study subjects. At the first 
meeting the subjects who met the eligibility criteria and did not have any of the 
exclusion criteria were guided to fill the Hospital Anxiety and Depression Scale 
(HADS) questionnaires for the diagnosis of depression or anxiety [19]. The par-
ticipants without anxiety or depression were given another appointment be-
tween 8 and 10 o’clock in the morning after an overnight fast of about 10 - 12 
hours for biochemical investigations including fasting plasma glucose (FPG), 
HbA1c and serum total testosterone. 

Next, a detailed physical examination, blood pressure and anthropometric 
measurements and vascular assessment with a hand-held doppler ultrasound 
were carried out. Then a pre-tested investigator-structured study proforma and 
an International Index of Erectile Function questionnaire (IIEF) were adminis-
tered to the participants [20]. The contents of the questionnaires were translated 
into vernacular for participants who could not understand English language and 
their responses were filled in appropriately by the researcher. The study proforma 
was used to obtain the medical and drug history while the IIEF questionnaire was 
for the diagnosis of erectile dysfunction. A total of 48 subjects had hypogonadism 
and were dropped from the study while 124 participants completed the study. 

Blood samples for the laboratory assays were obtained via venepuncture. Sam-
ples for FBG were collected in fluoride oxalate bottles and analysed by the Trinder 
glucose oxidase method. The samples for HbA1c were collected in EDTA bottles 
and analysed with the boronate affinity chromatography method using the au-
tomated CLOVER A1c Analyzer (Infopia, Korea) and CLOVER A1c Self-Test 
Cartridge. The blood samples for total testosterone assay were collected in plain 
bottles and were measured by radioimmunoassay (RIA) using Testosterone ELISA 
Immunoassay kits (BioCheck) – BC – 1115. 

Doppler ultrasonography of the brachial, dorsalis pedis and posterior tibial 
arteries were done using EDAN SONOTRAX Ultrasonic Pocket Doppler version 
1.2 (CE 0123) with 8.0 MHz probe and an Accoson mercury Sphygmomanome-
ter. Ankle brachial pressure index was calculated using the formula: 

Higher pressure obtained from the ankle vessels in that legABPI for a leg
Higher brachial pressures of the 2 arms

=  [21] 

https://doi.org/10.4236/jdm.2020.103015


C. M. Ezeude et al. 
 

 

DOI: 10.4236/jdm.2020.103015 186 Journal of Diabetes Mellitus 
 

The subjects in this study were first divided into 2 groups based on the dura-
tion of diabetes: those with duration less than 5 years and those with duration of 
5 years and above and subsequently into 0 - 5 years, 6 - 10 years, 11 - 15 years, 16 
- 20 years and 21 - 25 years for statistical analysis. 

Statistical Analysis 
All the data were analysed using the Statistical Package for the Social Sciences 

(SPSS) version 20 (Chicago, IL, USA). Descriptive statistics which included fre-
quency, percentage, means and standard deviations were used to summarize ca-
tegorical and continuous variables. Associations between categorical variables 
were done using Chi-square test and logistic regression. Student’s t-test was used 
to compare means of continuous variables. Level of significance was set at P < 
0.05. Results were presented in tables. 

Definition of Terms and Criteria 
• Erectile dysfunction (ED) was diagnosed with a score of ≤25 in the IIEF 

Questionnaire [20]. 
• Mild ED is a score of 17 - 25 on the IIEF, moderate ED is 11 - 16 and severe 

ED is 6 - 10 [20]. 
• Poor glycaemic control was taken as HbA1C ≥ 7.0% [5]. 
• Global obesity was defined by body mass index (BMI) > 30 (kg/M2) [5]. 
• Central obesity (Abdominal obesity) was defined as waist circumference 

(WC) and waist to hip ratio (WHR) values > 92.90 and 0.92 respectively [22]. 
• Peripheral artery disease was defined by an ankle brachial pressure index 

(ABPI) value of ≤1.0 [22]. 
• Hypogonadism was taken as morning serum total testosterone level < 280 

ng/dl (9.70 nmol/l) [23]. 
• Anxiety was defined by a score on the HADS Anxiety Scale of ≥8 [19]. 
• Depression was defined by a score on the HADS Depression Scale of ≥8 [19]. 
• Diabetes mellitus was defined by fasting plasma glucose of ≥7.0 mmol/l (126 

mg/dl) measured on at least 2 separate occasions or patient is already on 
glucose lowering agents [5]. 

• Type 1 DM was defined as subjects with DM who are dependent on insulin 
for survival and are at risk for ketoacidosis [5]. 

• Type 2 DM was defined as patients with DM on diet therapy either alone or 
in combination with oral glucose lowering agent(s) for glycaemic control [5]. 

• Hypertension was defined as systolic BP ≥ 140 mmHg and or diastolic BP ≥ 
90 mmHg measured on at least 2 separate occasions or if patient is already on 
antihypertensive medications [24]. 

• Young age was taken as 18 - 44 years, middle age as 45 - 64 years and old age 
as 65 years and above [25]. 

3. Results 

A total of 124 patients were studied. The prevalence rate of ED among the sub-
jects was 48.4%. 
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Characteristics of the study subjects 
The mean age of the subjects was 58.29 ± 10.02 years, and their mean IIEF 

score was 26.77 ± 19.40. They had a mean BMI of 26.89 ± 4.22 kg/m2 and a mean 
WC of 91.15 ± 9.86 cm. Their mean blood pressure at the time of study was 
128.60 ± 18.22 mmHg for SBP and mean DBP was 84.16 ± 12.64 mmHg. These 
and other clinical characteristics are shown in Table 1. 

Association between Erectile dysfunction and its risk factors among the 
subjects 

Table 2 shows that glycaemic control was significantly associated with ED 
among the subjects (OR = 0.198, 95% CI = 0.081 - 0.483, P < 0.001). Subjects 
with good glycaemic control were less likely to have ED compared with those 
with poor glycaemic control. Similarly, PAD was significantly associated with  

 
Table 1. Baseline characteristics of study subjects. 

Variables 
Mean (SD) 

Type 2 DM Subjects (n = 124) 

Age (years) 58.29 (10.02) 

IIEF score 26.77 (19.40) 

Weight (kg) 78.89 (9.86) 

Height (m) 1.70 (0.08) 

BMI (kg/m2) 26.89 (4.22) 

WC (cm) 91.15 (9.86) 

WHR 0.95 (0.05) 

SBP (mmHg) 128.60 (18.22) 

DBP (mmHg) 84.16 (12.64) 

Mean ABPI 1.03 (0.36) 

FPG (mmol/L) 9.01 (3.19) 

ABPI = Ankle Brachial Pressure Index; BMI = Body Mass Index; DPB = Diastolic Blood Pressure; FPG = 
Fasting Plasma Glucose; IIEF = International Index of Erectile Function; SBP = Systolic Blood Pressure; 
WC = Waist Circumference; WHR = Waist to Hip Ratio. 

 
Table 2. Association between erectile dysfunction and its risk factors among the subjects. 

 OR 95% CI for OR P value 

Glycaemic control 0.198 0.081 - 0.483 <0.001 

Central Obesity (W/H ratio) 0.915 0.416 - 2.014 0.825 

Central Obesity (WC) 0.599 0.294 - 1.219 0.158 

Global Obesity 0.532 0.228 - 1.239 0.143 

Peripheral artery disease 2.867 1.360 - 6.044 0.006 

Antihypertensive use 1.703 0.811 - 3.577 0.160 

DM duration (years) 
<5 

5 or more 

0.566 
 
 

0.253 - 1.268 
 
 

0.167 
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erectile dysfunction. Subjects with PAD were 3 times more likely to have erectile 
dysfunction (OR = 2.867, 95% CI = 1.360 - 6.044, P = 0.006). However, no sig-
nificant associations were found between ED and variables like Obesity, antihy-
pertensive medications use and duration of diabetes mellitus among subjects 
(P > 0.05). 

Association between DM duration and severity of erectile dysfunction 
among subjects 

Table 3 shows that subjects with duration of diabetes below 15 years had 
higher occurrence of ED and its severity compared with those with duration of 
diabetes above 15 years although this association was not statistically significant 
(P = 0.325). 

Correlation between obesity and erectile dysfunction in the subjects 
There was no significant correlation between global obesity and ED in the 

subjects (OR = 0.532, 95% CI = 0.228 - 1.239, P < 0.143). Also, WC and W/H ra-
tio (central obesity) did not have significant correlation with ED in the subjects 
(OR = 0.599, 95% CI = 0.294 - 1.219, P < 0.158 and OR = 0.915, 95% CI = 0.416 - 
2.014, P < 0.825 respectively). 

Association between duration of hypertension and degree of erectile 
dysfunction in the subjects 

Table 4 shows that 36 (46.75%) type 2 diabetic subjects with hypertension had 
ED compared with 41 (53.25%) that did not, although this difference was not 
statistically significant. Also, the number of hypertensive type 2 diabetic subjects 
that had ED appeared to be decreasing with increasing duration of hypertension. 
Severe ED was commoner among subjects with duration of hypertension of 5 
years or less and this was equally not statistically significant (P = 0.532). 

Association between antihypertensive medications use and degree of 
erectile dysfunction in the subjects 

Table 4 shows that all the 77 type 2 DM subjects that have hypertension were 
on antihypertensive medications. 36 (46.73%) of these subjects had ED while the 
remaining 41 (53.25%) did not have erectile dysfunction. The difference is not 
statistically significant (P = 0.532). Out of the 36 subjects that had ED, 9 had 
mild, 3 had moderate and 24 had severe ED respectively. 

 
Table 3. Association between duration of diabetes and severity of erectile dysfunction 
among subjects. 

N (%) 

DM Duration 
(Years) 

Type 2 DM Subjects (N = 124) 

χ2 P-value Mild ED  
(n = 16) 

Moderate ED 
(n = 7) 

Severe ED  
(n = 37) 

ED Absent  
(n = 64) 

0 - 5 5 (31.25) 0 (0.0) 12 (32.4) 19 (29.7) 13.633 0.325 

6 - 10 5 (31.25) 5 (71.4) 9 (24.3) 24 (37.5)   

11 - 15 6 (37.50) 1 (14.3) 7 (18.9) 11 (17.2)   

16 - 20 0 (0.0) 0 (0.0) 7 (18.9) 7 (10.9)   

21 - 25 0 (0.0) 1 (14.3) 2 (5.5) 3 (4.7)   
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Table 4. Association between duration of hypertension and degree of erectile dysfunction 
in the subjects. 

N (%) 

Hypertension 
Duration 
(Years) 

Type 2 DM Subjects with Hypertension (N = 77) 
Type 2 DM Subjects with Hypertension and on 

antihypertensive drugs(N = 77) χ2 P-value 

Mild ED  
(n = 9) 

Moderate ED 
(n = 3) 

Severe ED  
(n = 24) 

ED Absent  
(n = 41) 

0 - 5 3 (33.3) 0 (0.0) 10 (41.7) 14 (34.1) 10.960 0.532 

6 - 10 5 (55.6) 2 (66.7) 7 (29.2) 20 (48.8)   

11 - 15 1 (11.1) 1 (33.3) 3 (12.5) 3 (7.3)   

16 - 20 0 (0.0) 0 (0.0) 2 (8.3) 4 (9.8)   

21 - 25 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)   

26 - 30 0 (0.0) 0 (0.0) 2(8.3) 0 (0.0)   

4. Discussion 

This study was a cross sectional hospital-based study which aimed at assessing 
the associations between ED and its correlates in T2DM subjects. The mean age 
of our participants is 58.29 (10.02) years and is comparable to 57.8 (13.2) years 
from Ugwumba et al. although older than 43.39 years from Seid et al. [26] [27]. 

Association between Glycaemic control and Erectile dysfunction in sub-
jects 

Glycaemic control has been consistently linked to significant inverse correla-
tion with erectile dysfunction. This means that the risk of erectile dysfunction 
reduces with improving glycaemic control (decreasing HbA1c level) and increases 
with reduction in glycaemic control (increasing HbA1c). This finding was con-
firmed by this study and agrees with the studies done by Ugwu et al. and Ug-
wumba et al. in Nigeria [18] [26]. Similarly, studies done in Bangladesh and 
Saudi Arabia also found significant inverse association between glycaemic con-
trol and ED in men with type 2 diabetes mellitus [10] [13]. Binmoammar et al. in 
analyses of several works done on ED in men with TDM also found significant 
positive association between ED and glycaemic control [28]. 

Seid et al. on the other hand did not find significant association between gly-
caemic control and ED in Ethiopia [27]. 

Poor glycaemic control which results in chronic hyperglycaemia increases the 
risk of ED in DM subjects through four major hypothetical mechanisms that are 
linked to vasculopathy and neuropathy, which are the two main causes of di-
abetes-induced erectile dysfunction. Hyperglycaemia-induced damage to blood 
vessels and nerves occurs via increased polyol pathway flux, increased intracel-
lular formation of advanced glycation end-products (AGEs), activation of pro-
tein kinase C and increased hexosamine pathway flux. All these are linked to 
over production of superoxide by the mitochondrial transport chain, which is 
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both vasculopathic and neuropathic. 
Association between Duration of Diabetes and Erectile dysfunction in 

subjects 
The subjects in this study were first divided into 2 groups based on the dura-

tion of diabetes for analysis: those with duration less than 5 years and those with 
duration of 5 years and above and subsequently into 0 - 5 years, 6 - 10 years, 11 - 
15 years, 16 - 20 years and 21 - 25 years for statistical analysis. This study did not 
find a significant association between the duration of DM and ED and its severi-
ty grades in the study subjects, although more subjects with ED had duration of 
diabetes 5 years or longer. Of the 60 subjects that had ED, 13 (21.7%) had dura-
tion of diabetes of less than 5 years, while 47 (78.3%) had duration of DM of 5 
years and above. Also, of the 64 subjects without ED, 21 (32.8%) had duration of 
DM less than 5 years and 43 (67.2%) had duration of diabetes of 5 or more years 
(OR = 0.566, 95% CI for OR = 0.253-1.268, P = 0.167). Subjects with duration of 
diabetes below 15 years unexpectedly had a higher occurrence of ED and its’ se-
verity compared to those with duration of diabetes above 15 years. This finding 
agrees with those of Ugwu et al. and Mutagaywa et al. who equally did not find 
significant association between duration of T2DM and erectile dysfunction [18] 
[29]. On the other hand, a lot of works found positive association between dura-
tion of T2DM and erectile dysfunction [10] [26] [27] [28]. The differences in the 
findings could be due to differences in the methodology used and the population 
characteristics studied, and this included the population sizes, duration and se-
verity of diabetes and the presence of other confounding co-morbidities. 

It is possible that by screening out participants with low total testosterone 
from this study, a lot of subjects who had long duration of DM and diabetes- 
induced hypogonadism may have been dropped. 

Also, the time of first diagnosis determines the duration of diabetes, therefore 
late diagnosis of T2DM in some of our participants could have influenced this 
result in view of the fact that it is very difficult to determine the exact time of the 
onset/duration of type 2 diabetes mellitus. A study had already found that about 
36.3% of the subjects with type 2 diabetes had developed erectile dysfunction at 
the time of diagnosis [12]. Moreover, most subjects with longer duration of di-
abetes were more likely to have received treatment for erectile dysfunction and 
other chronic complications of DM at some points prior to this study. 

Association between Obesity and Erectile dysfunction in subjects 
This study found no significant association between both global obesity and 

central obesity and ED in the study subjects. Similarly, Meena et al. and Garg 
et al. found no significant association between BMI and WHR and ED in sub-
jects with type 2 diabetes mellitus [17] [30]. Ugwu et al. did not find significant 
association between WC and ED in subjects with type 2 diabetes mellitus [18]. 
Seid et al. did not find significant association between BMI and ED in men with 
type 2 diabetes [27]. Similarly, Sharif et al. did not find significant association 
between obesity and ED in this group of subjects [31]. This finding however 
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does not agree with some other ones that found significant association between 
obesity and erectile dysfunction [26] [28] [32]. Differences in the methodology 
adopted by some of the studies, as well as the characteristics of the population 
they studied could account for the differences in the findings. 

Association between Peripheral artery disease and Erectile dysfunction in 
subjects 

This study showed that PAD was significantly associated with ED in the sub-
jects (OR = 2.867, 95% CI for OR = 1.360 - 6.044, P = 0.006). The presence of 
peripheral artery disease carried thrice greater risk of ED in the subjects. Ugwu 
et al., Thomas et al. and Mutagaywa et al. equally found that PAD was signifi-
cantly associated with increased risk of ED in patients with type 2 diabetes mel-
litus [18] [14] [29]. Polonsky et al. had similar finding in the general population 
[33]. A study done in Spain did not find significant association between peri-
pheral artery disease and ED in men with type 2 diabetes mellitus [15]. The dif-
ferences in the methodology adopted, including the diagnostic tool for peripher-
al artery disease, could account for the different finding in Spain. 

Association between Antihypertensive medications use and Erectile dys-
function in subjects 

Another finding from this study was that the use of antihypertensive medica-
tions did not have significant association with the occurrence of ED in the study 
subjects. This is comparable to the finding from Bolm et al. [34]. Mahbub et al. 
found that the use of diuretic antihypertensive drugs is significantly associated 
with ED in type 2 DM subjects [10]. Most of the subjects taking antihyperten-
sive medications in this study were on ARBs or ACE inhibitors. Only a few sub-
jects were on calcium channel blockers. Angiotensin receptor blockers had been 
reported in a study to have exhibited a beneficial effect on erectile function while 
calcium channel blockers (CCBs) and ACE inhibitors seem to have neutral ef-
fect [16]. A study conducted in the general population in Sweden found that ED 
was associated with the use of antihypertensive drugs except ACE inhibitors 
[35]. 

Association between Hypertension, Duration of hypertension and Erectile 
dysfunction in subjects 

This study found that hypertension was not significantly associated with ED 
in T2DM subjects. The number of hypertensive T2DM subjects that had ED was 
less than those that did not have erectile dysfunction (46.75% to 53.25%) (P = 
0.532). 

There was also no significant association between the duration of hyperten-
sion and ED or duration of hypertension and the severity grades of ED in sub-
jects studied. This finding is similar to that from several other studies [26] [27] 
[28] [36]. Bohm et al. did not find significant association between hypertension 
and ED in non-diabetic subjects [34]. The finding from this study is likely due to 
the fact that all the 77 hypertensive, T2DM subjects studied were either taking 
angiotensin receptor blockers or angiotensin converting enzyme inhibitors with 
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or without other antihypertensive medications. Angiotensin receptor blockers 
have been reported to exhibit a beneficial effect on ED while angiotensin con-
verting enzyme inhibitors seem to have neutral effect [16]. Also, the longer the 
duration of hypertension in these subjects, the more likely they were to be on 
these medications. 

Meena et al. on the other hand found that systolic blood pressure was signifi-
cantly higher in type 2 diabetic men with ED compared with those without erec-
tile dysfunction [17]. Bener et al. found that prevalence of ED was significantly 
higher in hypertensive men than in normotensive men and that the duration of 
hypertension was significantly associated with ED in these men [37]. 

5. Strengths of the Study 

Most works done on ED in diabetes did not exclude men with low serum testos-
terone level. Hypogonadism is a notable cause of ED and can result from so 
many other causes other than diabetes mellitus. This can be a confounder in es-
tablishing the real burden of diabetes-induced erectile dysfunction. Similarly, 
most works on the correlates of ED in men with T2DM did not screen for peri-
pheral artery disease. This is coupled with the fact that there is paucity of data on 
the risk factors for ED in men with T2DM in the Sub-Saharan Africa. This work 
attempted to contribute to the existing knowledge on this very important topic. 

6. Limitations 

International Index of Erectile Function (IIEF) questionnaire used in this study 
is a self-report diagnostic tool. Its interpretation to the patients who do not un-
derstand English language may have reduced the accuracy of the responses 
given. 

Subjects who are diabetic and hypertensive and/or on antihypertensive medi-
cations were not excluded from the study as this would have limited the number 
of subjects used for the study. 

The Hospital Anxiety and Depression Scale questionnaire also used in the 
study is a self-report diagnostic tool. Its interpretation to the patients who do not 
understand English language may have reduced the accuracy of the responses 
given. Also, the socio-cultural implications of some of the questions in our set-
ting could make some of the responses very subjective. 

The cross-sectional nature of this study did not allow the researchers make 
inference about cause and effect of the risk factors of ED in population studied. 

7. Conclusion 

There is significant correlation between glycaemic control, peripheral artery dis-
ease and ED in Nigerian men with type 2 diabetes mellitus. There is no signifi-
cant correlation between ED and the duration of diagnosis of diabetes mellitus, 
obesity (global and central), antihypertensive medication use and duration of 
hypertension. 
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What Is Known about This Topic 

Erectile dysfunction is a very common complication of diabetes that is grossly 
under reported and is associated with a poor quality of life. It is also rarely sought 
for and treated by health care professionals during diabetes consultations. Some 
of its risk factors in the setting of T2DM are very much treatable and occasio-
nally reversible with early intervention. 

What This Study Adds to the Topic 

This study found that glycaemic control and peripheral artery disease are 
strong predictors of erectile dysfunction in men with type 2 diabetes. Currently 
peripheral artery disease is not routinely screened for in our diabetes clinics de-
spite the fact that it can be done at the bed side using a hand-held doppler ultra-
sound. This work apart from stimulating further studies on this important topic 
will also create more awareness for early screening for peripheral artery disease and 
glycaemic control in our diabetic patients and the holistic treatment of diabetes. 
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Appendix 1 

Study proforma for the correllates of erectile dysfunction in patients with type 2 diabetes mellitus at Nnamdi 
Azikiwe University Teaching Hospital (Nauth), Nnewi. 
Code:_______________________________________________ 
1. Age:__________________________________ (years) 
2. Do you have diabetes mellitus?:   Yes  [       ], No  [      ] 
3. If yes, what is the duration?______________________(years) 
4. What treatment do you take for diabetes mellitus? : 
a- Diet alone [      ] 
b- Diet + Oral glucose lowering agent(s) [       ] 
c- Diet + Oral glucose lowering agent(s) + Insulin [      ] 
d- Others (Specify) ______________________________ 
5. Do you suffer from hypertension?:   Yes [        ],  No [        ] 
6. If yes, what is the duration?_______________________________(years) 
7. Are you taking drugs for hypertension? Yes [       ]  No [       ] 
8. Are you taking any drug for psychosis, depression or anxiety?  

Yes [       ]  No [       ] 
9. Have you had surgery or trauma involving the spine, pelvis/prostate or penile?  

Yes [       ]  No [       ] 
 
Physical Examination 
1. Lower limb peripheral pulses: 

a. Femoral artery pulsation:    Full volume [    ],  Diminished volume [    ],  Absent [    ] 
b. Popliteal artery pulsation:   Full volume [    ],  Diminished volume [    ],  Absent [    ] 
c. Dorsalis pedia artery pulsation:  Full volume [    ],  Diminished volume  [   ],  Absent [    ] 
d. Posterior tibial artery pulsation:  Full volume [     ],  Diminished volume [     ], Absent [    ] 

2. BP with Doppler: Systolic Blood Pressure: _____________________ 
3. Ankle Brachial Index = (Right) Ankle SBP ÷ Higher Arm SBP = _________ 
4. Peripheral artery disease:    Yes_______________   No____________________ 
5. BP with Syphgmomanometer:   Systolic BP____________  Diastolic BP________ 
6. Weight: ______________________________________(Kg) 
7. Height: _______________________________________(M) 
8. Body Mass Index (BMI): __________________________(Kg/M2) 
9. Waist Circumference: ____________________________(Cm) 
10. Hip Circumference: ______________________________(Cm) 
11. Waist-Hip ratio: _________________________________ 
12. Global obesity:     Yes_________________   No__________________ 
13. Central obesity:    Yes_________________   No__________________ 
Urogenital Examination: 
14. Presence of sparse pubic hairs:  Yes______________  No____________________ 
15. Presence of microphallus:   Yes______________  No____________________ 
16. Presence of epispadias:   Yes_______________  No____________________ 
17. Presence of hypospadias:   Yes______________  No____________________ 
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Laboratory Tests 
1. HbA1C: ______________________________________(%) 
2. FPG: ________________________________________(mmol/L) 
3. Serum Total Testosterone: ___________________________________(mmol/L) 

Appendix 2 

Individual items from the international index of erectile function (IIEF) questionnaire and response options. 
Circle the most appropriate Response option for each question. 
Question                        Response options 
(All questions are preceded by “Over the past 4 weeks”) 
1. How often were you able to get an erection during sexual activity? 

0 = No sexual activity 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

2. When you had erections with sexual stimulation, how often were your erections hard enough for penetration? 
0 = No sexual activity 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

3. When you attempted sexual intercourse, how often were you able to penetrate (enter) your partner? 
0 = Did not attempt intercourse 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

4. During sexual intercourse, how often were you able to maintain your erection after you had penetrated (entered) 
your partner? 

0 = Did not attempt intercourse 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

5. During sexual intercourse, how difficult was it to maintain your erection to completion of intercourse? 
0 = Did not attempt intercourse 
1 = Extremely difficult 
2 = Very difficult 
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3 = Difficult 
4 = Slightly difficult 
5 = Not difficult 

6. How many times have you attempted sexual intercourse? 
0 = No attempts 
1 = One to two attempts 
2 = Three to four attempts 
3 = Five to six attempts 
4 = Seven to ten attempts 
5 = Eleven + attempts 

7. When you attempted sexual intercourse, how often was it satisfactory for you? 
0 = Did not attempt intercourse 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

8. How much have you enjoyed sexual intercourse? 
0 = No intercourse 
1 = No enjoyment 
2 = Not very enjoyable 
3 = Fairly enjoyable 
4 = Highly enjoyable 
5 = Very highly enjoyable 

9. When you had sexual stimulation or intercourse, how often did you ejaculate? 
0 = No sexual stimulation/intercourse 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 = Most times (much more than half the time) 
5 = Almost always/always 

10. When you had sexual stimulation or intercourse, how often did you have the feeling of orgasm or climax? 
1 = Almost never/never 
2 = A few times (much less than half the time) 
3 = Sometimes (about half the time) 
4 =Most times (much more than half the time) 
5 = Almost always/always 

11. How often have you felt sexual desire? 
1 = Very low/none at all 
2 = Low 
3 = Moderate 
4 = High 
5 = Very high 
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12. How would you rate your level of sexual desire? 
1 = Very dissatisfied 
2 = Moderately dissatisfied 
3 = About equally satisfied and dissatisfied 
4 = Moderately satisfied 
5 = Very satisfied 

13. How satisfied have you been with your overall sex life? 
1 = Very low 
2 = Low 
3 = Moderate 
4 = High 
5 = Very high 

14. How satisfied have you been with your sexual relationship with your partner? 
I = Very low 
2 = Low 
3 = Moderate 
4 = High 
5 = Very high 

15. How do you rate your confidence that you could get and keep an erection? 
1 = Very low 
2 = Low 
3 = Moderate 
4 = High 
5 = Very high 

Total Score= ……………………………………….. 
No ED         = Score of >26 
ED             = Score of <25 
Mild ED        = 17 - 25 
Moderate ED   = 11 - 16 
Severe ED      = 6 - 10 

Appendix 3 

Hospital anxiety and depression scale (HADS) 
This questionnaire has been designed to help you explain to your clinicians how you have been feeling. 
Read each item below and indicate which comes closest to how you have been feeling in the past week. Ignore the 
numbers printed at the side. Don’t take too long over your replies; your immediate reaction to each item will proba-
bly be more accurate than a long, thought-out response. 
Depression Scale 
A. Still enjoying the things i used to enjoy: 

0- Definitely as much    1- Not quite so much now   
2- Only a little      3- Hardly at all  

B. I can laugh and see the funny side of things: 
0- As much as I always could   1- Not quite so much now  
2- Definitely not so much now   3- Not at all  
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C. I feel cheerful: 
0- most of the time   1- Some times  2- Not often   3-Never  

D. I feel as if I am slowed down: 
0- Not at all    1- Sometimes   2- Very often   3- Nearly all the time  

E. I have lost interest in my appearance: 
0- I take just as much care as ever     1- I may not take quite as much care  
2- I don’t take as much care as I should    3- Definitely  

F. I look forward with enjoyment to things: 
0- As much as I ever did       1- Rather less than I used to  
2- Definitely less than I used to      3- Hardly at all  

G. I can enjoy a good book or radio or television programme: 
0- Often     1- Sometimes   2- Not often   3- Seldom  

Total Scoring: 
<8 = No Depression   >8 = Depression  

Anxiety Scale 
A. I feel tense or “wound up”: 

0- Not at all    1- From time to time, occasionally  
2- A lot of the time   3- Most of the time  

B. I get a sort of frightened feeling as if something awful is about to happen: 
0- Not at all    1- A little but it doesn’t worry me  
2- Yes, but not too badly  3- Very definitely and quite badly  

C. Worry thoughts go through my mind: 
0- Only occasionally   1- From time to time but not too often  
2- A lot of the time   3- A great deal of the time  

D. I can sit at ease and feel relaxed: 
0- Definitely   1- Usually    2- Not often   3- Not at all  

E. I get a sort of frightened feeling like ‘butterflies’ in the stomach: 
0- Not at all   1- Occasionally   2- Quite often  3- Very often  

F. I feel restless as if I have to be on the move: 
0- Not at all   1- Not very much   2- Quite a lot   3- Very much indeed  

G. I get sudden feeling of panic: 
0- Not at all   1- Not very often   2- Quite often  3- Very often indeed  

 
Total Score: 

<8 = No Anxiety  >8 = Anxiety  
 

https://doi.org/10.4236/jdm.2020.103015

	Correlates of Erectile Dysfunction in Nigerian Men with Type 2 Diabetes Mellitus: Experience from a Tertiary Health Center
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Strengths of the Study
	6. Limitations
	7. Conclusion
	What Is Known about This Topic
	What This Study Adds to the Topic
	Acknowledgements
	Ethical Approval
	Authors’ Contributions
	Conflicts of Interest
	References
	Appendix 1
	Appendix 2
	Appendix 3

