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Introduction. The aim of this study was to evaluate the independent predictors of ED in adult men with type 2 diabetes mellitus
(T2DM). Methods. We have recruited 200 T2DM patients referred to our center between March 1, 2009 and March 1, 2010. All
the patients were scored with the International Index of Erectile Function (IIEF)-5 questionnaires. Contribution of age, body
mass index (BMI), smoking, blood pressure, lipid profile, fasting plasma glucose (FPG), glycosylated hemoglobin (HbA1c), free
testosterone concentration, and duration of diabetes to risk of ED were evaluated. Results. Of 200 men with T2DM, 59.5% had
ED (95%CI: 52%—67%). A negative significant correlation was found between potency score and HbAlc (r:0.20, P:0.01), FPG
(r:0.17, P:0.03) and SBP (r:0.18, P:0.02) but not between other risk factors such as lipid profile, BMI, and serum testosterone
level. By using multivariate logistic regression analysis, we found out that the only two independent predictors of ED in these
group of patients are age (OR: 2.8, P:0.01), and taking calcium channel blockers (CCB) (OR:4.1, P:0.01). Conclusions. Aging and
taking CCB were the only two major predictors for ED but surprisingly other metabolic or sexual covariates in this study did not

have predictive value for ED risk in T2DM patients.

1. Introduction

Erectile dysfunction (ED) is described as a persistent inability
(more than 6 months) to attain and maintain an erec-
tion sufficient to have satisfactory sexual performance [1].
Erectile dysfunction is a common occurrence in aged men
especially in diabetic ones, who are affected with diabetic
vasculopathy and neuropathy [2—4]. ED is associated with
a reduced quality of life, and unfortunately occurs at an
earlier age in diabetic patients in compare with the general
population [5-8]. It may occur in the early stages of diabetes,
and occasionally the chief complaint of a diabetic patient.
Total cost for the treatment of patients suffering from ED
in the United States is estimated to be $400 million, and
approximately one fourth of that are paid for diabetes-related
ED [9]. Detection of the factors that are associated with
ED and particularly could predict the risk of ED in diabetic

patients is important to better management of the disease.
Also regarding the impact of ED on quality of life, early
diagnosis and treatment of ED in such men is important and
might prevent or delay its progression. The aim of our study
was to evaluate the relation between ED and some metabolic
factors in patients with T2DM and determine the risk factors
of ED in men with T2DM in order to early eliminate those
factors in these patients.

2. Methods

In this cross-sectional study, all the subjects were recruited
from Diabetic center of Zanjan, in the north of Iran. This
study was approved by the review board at the institution,
and local ethical committee. All the subjects who partici-
pated gave written informed consent. The study population
consisted of 200 men with type 2 diabetes, enrolled between
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March 1, 2009, and March 1, 2010. The inclusion criteria for
participation were all patients referred with diabetes mellitus
type 2 who aged more than 30 years. The patients with major
depressive disorder, history of spinal or prostate surgery, and
accompaniment with any secondary causes of impotency
were excluded.

Assuming 50% prevalence of erectile dysfunction, the
sample size with 80% power of the two-tail test at the 0.05
level of significance would be 206 cases.

All of the men were interviewed face to face using a
standardized questionnaire (international index of erectile
function (IIEF)-5) [10] to detect ED. The questionnaire
evaluates five parameters of sexual function including, erec-
tile function, orgasmic function, sexual desire, intercourse
satisfaction, and overall satisfaction. Each item was rated
on a 5-point scale. Men with a score of <21 (range, 5-25)
were considered to have ED. Complete personal and medical
history was taken for each patient. Risk factors such as age,
smoking habits, and medications were assessed by direct
questioning. Weight and height were measured and body
mass index (BMI) was calculated. Systolic and diastolic blood
pressure were measured. Men were considered hypertensive
if they had a diastolic blood pressure (DBP) of =90 mmHg,
or systolic blood pressure (SBP) of =140 mmHg. Subjects
under antihypertensive medication were obviously consid-
ered hypertensive patients. Serum total cholesterol, triglyc-
eride, and HDL-cholesterol were measured using enzymatic
techniques. Fasting plasma glucose was measured and gly-
cosylated hemoglobin (HbAlc) percentage was determined
by ion-exchange method. Free testosterone concentrations
were measured with electrochemiluminescence immunoas-
say (ECLIA) using commercial kits (DRG, Germany). All
measurements were made under standard conditions by one
technician and with the same device.

Demographic data was obtained by using descriptive
methods. Because of abnormal distribution of the variables,
we compared them between ED positive and ED negative
group with nonparametric Mann-whitney test. Correlation
between potency score and each variable was analyzed using
Pearson’s correlation test. Odds ratios of ED associated with
the predictor variables were computed using univariate and
multivariate logistic regression. P < 0.05 was considered to
indicate statistical significance. All the statistical analysis was
performed by using SPSS ver.13 software.

3. Results

Of 214 men with type 2 DM, 9 refused to participate and 5
of them were not eligible for the study and were excluded. A
total of 200 patients were finally enrolled. The mean age was
54.8 = 9 years, and the mean body mass index was 26.5 +
3.6. The overall prevalence of ED in the study population
was 59.5% (119 patients) (CI 95%: 52%—-67%). The mean
score of potency in the impotent group was 11.1 + 6.4.
Age, BM]I, systolic blood pressure (SBP), and creatnin (Cr)
were significantly different between ED positive group and
ED negative group. Age (P < 0.001), SBP (P: 0.02), and Cr
level (0.04) was significantly higher in ED positive group.
In contrast, BMI (P: 0.01) was considerably lower in ED
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positive patients in compare with the ED negative one. The
demographic characteristics of the study population, and
the comparison between ED positive and ED negative group
were shown in Table 1. The prevalence of ED increased with
increasing age; men aged >60 years had a prevalence of 77.1%
compared to 34.8% among men aged <50 years (P: 0.001).

Potency score in patients had significant correlation with
SBP, FPG, HbAlc, and creatinin concentration but not with
LDL, HDL, TG, BMI, and serum testosterone (Table 2).

Logistic regression analysis was employed to predict the
probability of ED and parameters which influenced that.
The predictor variables were participants’ age, HbAlc, SBP,
DBP, BMI, creatinin, duration of diabetes, and using cal-
cium channel blocker. Table 3 shows the logistic regression
coefficients, Wald test and odds ratio with 95% confidence
interval for each of the predictors. Employing a 0.05 criterion
of statistical significance, age, and use of calcium channel
blocker, but no other variable had significant partial effects.
The significant odds ratios for older age and taking CCB
medication were calculated while holding all other variables
constant. Older participants were 2.8 times (P: 0.017), and
patients taking CCB medication were 4.1 times (P: 0.01)
more likely to have ED (Table 3).

4. Discussion

We found that age and taking CCB medication in T2DM men
were the only independent predictors and other previously
published risk factors including BMI, SBP, DBP, HbAlc,
impaired lipid profile, high creatinin, testosterone level, and
even history of smoking did not have predictive value for ED
risk in T2DM patients.

The prevalence of erectile dysfunction among diabetic
men which had been reported previously varies between
35 and 90% [11-15]. For instance, erectile dysfunction was
detected in over 50% of men with diabetes in the U.S [16]
and in 41% of diabetic men in the Netherlands [17]. Studies
from Saudi diabetic patients reported ED among 80 to 90%
of the patients [18, 19]. There is a limited data regarding
ED prevalence in diabetic patients in Iran. In a recent study
sexual dysfunction was detected in 77% of diabetic men
in Isfahan province of Iran [20]. In our study a significant
number of patients had ED (59%). The higher prevalence
reported by some studies could be explained by the fact that
they did not consider any psychological factors affecting ED
in diabetes which can passively increase ED in these patients.
In the present study, we have excluded these confounding
factors to eliminate unreal data. In addition the higher
prevalence of ED reported in these kind of studies may be
because of selection bias of referral centers, as most of the
studies were undertaken in referral centers and their study
population may contain more complicated diabetic patients.
We used more general setting for the study to make better
external validity for the results.

HbA1c, duration of diabetes, blood pressure, and use of
diuretics were adjusted for, but were not significant in the
model and so could not independently predict ED in diabetic
patients of our study. On the contrary, longer duration of
DM and poorer glycemic control in diabetic men have been
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TaBLE 1: Clinical, biochemical, and hormonal characteristics of men with type 2 diabetes according to their sexual function (n = 200).
Variable M hncton (n 201y iyshomeron (n o 119) Prae  ALGERRTERn

Age (year) 51.7 +8.9 573+9.2 <0.001 54.8 +9.4
Diabetes duration (Month)* 6.21+3.9 7.67 £5.3 0.1 7.01 +4.7

Smoking (%) 16.4% 22.2% 0.37 19%
BMI (Kg/m?) 27.3+3.6 259+ 3.4 0.01 26.5+ 3.6
SBP (mmHg) 127.4 = 16.1 133.9 £ 18.5 0.02 130 + 17
DBP (mmHg) 80.4 +9 82+9.3 0.2 81+9
FPG (mg/dL) 135.7 + 53.2 143.7 + 53.6 0.3 140 + 53
TG (mg/dL)* 189.9 + 140.6 187.3 + 70.1 0.2 183.5 + 110.5
Chol (mg/dL) 177.8 + 35.3 181.5 + 36 0.5 179 + 36
HDL-C (mg/dL)* 395+7.8 39.5+5.2 0.8 395+ 6.5
HbAlc (%) 7.7+1.8 7.7+ 1.4 0.8 7.7+ 1.6
Creat (mg/dL)* 1.09 + 0.21 1.16 +0.23 0.04 1.13 +0.22
Testosterone (ng/dL)* 6.04 +2.5 59+ 1.9 0.8 5.9+22

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, FPG: fasting plasma glucose, Tg: triglyceride, Chol: cholesterol, HDL-C:

high density lipoprotein cholesterol, Creat: creatinin concentration.

*Because of abnormal distribution of these variables we tested them with nonparameteric Mann-whitney test but no difference was found in the results and

prevalues.

TasLE 2: Correlation between potency score and quantitative vari-
ables in men with type 2 diabetes (n = 200).

Potency score

Variable

Correlation P value
Age —0.44 <0.001*
BMI 0.002 0.9
SBP -0.18 0.02*
DBP -0.07 0.4
Hb Alc -0.2 0.01*
FPG -0.17 0.03*
TG -0.12 0.1
Chol -0.01 0.8
HDL-C -0.01 0.8
Creat -0.2 0.014*
Testosterone 0.11 0.16

BMI: Body Mass Index, SBP: systolic blood pressure, DBP: diastolic blood
pressure, FPG: fasting plasma glucose, Tg: triglyceride, Chol: cholesterol,
HDL-C: high density lipoprotein cholesterol, Creat: creatinin concentration.
*Correlation is significant at the 0.05 level.

reported by some studies previously as the predictors of
ED in DM [2, 3, 5, 11, 21] Lu et al. in a study concluded
younger men with T2DM probably give more benefits of
better glycemic control rather than older diabetic men to
reduce the prevalence of ED [22]. In our study, we found
only a significant negative correlation between HbAlc and
potency score of the subjects. These results revealed that age
is the most potent risk factor for the existence of ED in men
with DM and the poorer glycemic control related to higher
degrees of impotence but it is not an independent risk for

TABLE 3: Logistic regression analysis of confounding variables to
predict sexual dysfunction in men with type 2 diabetes mellitus
(n = 200).

Dependent variable Independent Odds ratio P value
variables
Age 2.8 0.015
Diabetes duration 1 0.4
HbAlc 1 0.5
Sexual dysfunction SBP 0.47 1
BMI 0.9 0.06
Use of diuretic 1.9 0.3
Use of CCB 4.1 0.01
Creat 1.4 0.7

BMI: body mass index, SBP: systolic blood pressure, FPG: fasting plasma
glucose, CCB: calcium chanel blocker, Creat: creatinin.

ED. Although most studies have been able to adjust their
results for age, only a few have had sufficiently robust data
to adjust simultaneously for age, diabetes control, and other
risk factors.

Surprisingly men with ED had lower BMI in our study
that we found no study with similar result. Previous studies
have reported no correlation between ED and BMI [20, 23].
In support, with using score of potency instead of existence
of impotence, no correlation was found between BMI and
erectile function of diabetic men in our study.

Important cardiovascular risk factors and metabolic
syndrome elements, which were considered in this study
including FPG, blood pressure, atherogenic dyslipidemia
(low levels of HDL and high levels of triglycerides) were not



associated with ED in T2DM patients, whereas SBP and FPG
showed a negative correlation with potency score.

Over the past two decades, there have been many studies
reported intimate association among ED and obesity, dyslipi-
demia, T2DM, HTN, metabolic syndrome and CVD. Many
of them believe these metabolic and vascular conditions
share important risk factors. Some prospective [24, 25] and
retrospective [26] studies have shown ED as an independent
risk factor for and precursor to CVD, and high prevalence
of ED in patients with CVD. Whereas others have revealed
patients with ED have similar prevalence of CVD risk factors
in compare with general population [27]. The mechanism
underlying the relation between ED and these metabolic con-
ditions is not clearly known. Many etiologies for ED in
DM were presented; some of them could be probable link
between ED and CVD. Endothelial dysfunction, diabetic
vasculopathy and neuropathy, dyslipidemia, hypogonadism
and psychological disorders that were commonly found in
diabetics have been suggested as pathophysiology of ED in
diabetic patients [28].

A recent study [29] showed prevalence of penile arterial
lesions is very rare in patients with coronary and peripheral
arterial atherosclerosis which attenuate the hypothesis of
penile atherosclerosis as a link between ED and CVD.
Whereas they revealed diabetes as only factor associated with
penile atherosclerosis. In addition some experimental studies
exhibited that erectile function were significantly damaged in
hyperlipidemic conditions because of some structural change
of penile vessels [30, 31]. Our study did not show any rela-
tion between impaired lipid profile or hypertension, the
known risk factors of atherosclerosis, and ED in patients with
T2DM.

Finally we were encountered with some limitations;
one of them was psychological evaluation of the patients.
Although patients with major depression and other overt
psychological disorders were excluded from our study,
detailed psychological evaluation could not be considered for
them.

5. Conclusion

In conclusion, we found that ED prevalence is high in men
with T2DM and is associated with some variables, most
notably with age and taking CCB. Other metabolic and sex-
ual covariates in multivariate regression analysis model fall
short of significance in our study so despite many previous
evidence of relation among lipid profile, glycemic control,
duration of DM, HTN and testosterone level and ED in
T2DM, we did not come to the same conclusion.

Conflict of Interests

The authors declare no conflict of interests.

Acknowledgments

The authors wish to thank the staff of Zanjan Metabolic
Diseases Research Center and Booali Laboratory Center for
their help to carry out this study.

ISRN Endocrinology

References

[1] “NIH consensus conference. Impotence. NIH consensus
development panel on impotence,” Journal of the American
Medical Association, vol. 270, pp. 83-90, 1993.

[2] M. P. Hermans, S. A. Ahn, and M. F. Rousseau, “Erectile
dysfunction, microangiopathy and UKPDS risk in type 2
diabetes,” Diabetes and Metabolism, vol. 35, no. 6, pp. 484—489,
2009.

[3] A. Hernandez-Mijares, K. Garcia-Malpartida, E. Sola-
Izquierdo et al., “Testosterone levels in males with type 2
diabetes and their relationship with cardiovascular risk factors
and cardiovascular disease,” Journal of Sexual Medicine, vol. 7,
no. 5, pp. 1954-1964, 2010.

[4] F. Parazzini, E. Ricci, F. Chiaffarino, and A. Trinchieri, “Dia-
betes, cardiovascular diseases and risk of erectile dysfunction:
a brief narrative review of the literature,” Archivio Italiano di
Urologia e Andrologia, vol. 81, no. 1, pp. 24-31, 2009.

[5] G. Yang, C. Pan, and J. Lu, “Prevalence of erectile dysfunction
among Chinese men with type 2 diabetes mellitus,” Interna-
tional Journal of Impotence Research, vol. 22, no. 5, pp. 310—
317, 2010.

[6] C. C. Lu, “Smoking habits and erectile dysfunction in type 2
diabetic patients,” Journal of Sexual Medicine, vol. 7, no. 4, pp.
1593-1593, 2010.

[7] L.S. Malavige and J. C. Levy, “Erectile dysfunction in diabetes
mellitus,” Journal of Sexual Medicine, vol. 6, no. 5, pp. 1232—
1247, 20009.

[8] H. Sasaki, H. Yamasaki, K. Ogawa et al., “Prevalence and risk
factors for erectile dysfunction in Japanese diabetics,” Diabetes
Research and Clinical Practice, vol. 70, no. 1, pp. 81-89, 2005.

[9] C.S. Saigal, H. Wessells, J. Pace, M. Schonlau, and T. J. Wilt,
“Predictors and prevalence of erectile dysfunction in a racially
diverse population,” Archives of Internal Medicine, vol. 166, no.
2, pp. 207-212, 2006.

[10] R.C.Rosen, A. Riley, G. Wagner, I. H. Osterloh, J. Kirkpatrick,
and A. Mishra, “The international index of erectile function
(IIEF): a multidimensional scale for assessment of erectile
dysfunction,” Urology, vol. 49, no. 6, pp. 822-830, 1997.

[11] A. Nicolosi, E. D. Moreira, M. Shirai, M. 1. Bin, and D. B.
Glasser, “Epidemiology of erectile dysfunction in four coun-
tries: cross-national study of the prevalence and correlates
of erectile dysfunction,” Urology, vol. 61, no. 1, pp. 201-206,
2003.

[12] C. G. Bacon, M. A. Mittleman, 1. Kawachi, E. Giovannucci,
D. B. Glasser, and E. B. Rimm, “Sexual function in men older
than 50 years of age: results from the health professionals
follow-up study,” Annals of Internal Medicine, vol. 139, no. 3,
pp. 161-168, 2003.

[13] S. A. Grover, 1. Lowensteyn, M. Kaouache et al., “The pre-
valence of erectile dysfunction in the primary care setting:
importance of risk factors for diabetes and vascular disease,”
Archives of Internal Medicine, vol. 166, no. 2, pp. 213-219,
2006.

[14] M. Mota, C. Lichiardopol, E. Mota, C. Panus, and A. Panus,
“Erectile dysfunction in diabetes mellitus,” Romanian Journal
of Internal Medicine, vol. 41, no. 2, pp. 163-177, 2003.

[15] L. S. Malavige and J. C. Levy, “Erectile dysfunction in diabetes
mellitus,” Journal of Sexual Medicine, vol. 6, no. 5, pp. 1232—
1247, 2009.

[16] E. Selvin, A. L. Burnett, and E. A. Platz, “Prevalence and risk
factors for erectile dysfunction in the US,” American Journal of
Medicine, vol. 120, no. 2, pp. 151-157, 2007.

[17] E G. W. Cleveringa, M. G. G. Meulenberg, K. J. Gorter, M. van
den Donk, and G. E. H. M. Rutten, “The association between



ISRN Endocrinology

=
o

(22]

erectile dysfunction and cardiovascular risk in men with Type
2 diabetes in primary care: it is a matter of age,” Journal of
Diabetes and its Complications, vol. 23, no. 3, pp. 153-159,
2009.

A. 1. El-Sakka, “Characteristics of erectile dysfunction in Saudi
patients,” International Journal of Impotence Research, vol. 16,
no. 1, pp. 13-20, 2004.

A. L. El-Sakka and K. A. Tayeb, “Erectile dysfunction risk fac-
tors in noninsulin dependent diabetic Saudi patients,” Journal
of Urology, vol. 169, no. 3, pp. 1043-1047, 2003.

M. Ziaei-Rad, M. Vahdaninia, and A. Montazeri, “Sexual
dysfunctions in patients with diabetes: a study from Iran,”
Reproductive Biology and Endocrinology, vol. 8, article 50, 2010.
E Giugliano, M. Maiorino, G. Bellastella, M. Gicchino, D.
Giugliano, and K. Esposito, “Determinants of erectile dysfunc-
tion in type 2 diabetes,” International Journal of Impotence
Research, vol. 22, no. 3, pp. 204-209, 2010.

C. C. Lu, B. P. Jiann, C. C. Sun, H. C. Lam, C. H. Chu, and
J. K. Lee, “Association of glycemic control with risk of erectile
dysfunction in men with type 2 diabetes,” Journal of Sexual
Medicine, vol. 6, no. 6, pp. 1719-1728, 2009.

P. Enzlin, C. Mathieu, A. Van Den Bruel, J. Bosteels, D.
Vanderschueren, and K. Demyttenaere, “Sexual dysfunction
in women with type 1 diabetes: a controlled study,” Diabetes
Care, vol. 25, no. 4, pp. 672—677, 2002.

J. Y. Dong, Y. H. Zhang, and L. Q. Qin, “Erectile dysfunction
and risk of cardiovascular disease: meta-analysis of prospective
cohort studies,” Journal of the American College of Cardiology,
vol. 58, no. 13, pp. 1378-1385, 2011.

J. G. Ryan and J. Gajraj, “Erectile dysfunction and its asso-
ciation with metabolic syndrome and endothelial function
among patients with type 2 diabetes mellitus,” Journal of
Diabetes and its Complications, vol. 26, no. 2, pp. 141-147,
2012.

S. Salem, S. Abdi, A. Mehrsai et al., “Erectile dysfunction sev-
erity as a risk predictor for coronary artery disease,” Journal of
Sexual Medicine, vol. 6, no. 12, pp. 3425-3432, 2009.

M. Prusikova, M. Vrablik, L. Zamecnik, E. Horova, V. Lanska,
and R. Ceska, “Prevalence of risk factors of cardiovascular dis-
eases in men with erectile dysfunction. Are they as frequent as
we believe?” Neuro-Endocrinology Letters, vol. 32, pp. 60-63,
2011.

V. Phé and M. Rouprét, “Erectile dysfunction and diabetes: a
review of the current evidence-based medicine and a synthesis
of the main available therapies,” Diabetes ¢» Metabolism, vol.
38,no. 1, pp. 1-13, 2012.

A. Ponholzer, J. Stopfer, G. Bayer et al., “Is penile atheroscle-
rosis the link between erectile dysfunction and cardiovascular
risk? An autopsy study,” International Journal of Impotence
Research, vol. 24, no. 4, pp. 137-140, 2012.

X. Qiu, T. M. Fandel, G. Lin et al., “Cavernous smooth muscle
hyperplasia in a rat model of hyperlipidaemia-associated
erectile dysfunction,” British Journal of Urology International,
vol. 108, no. 11, pp. 1866-1872, 2011.

O. Demir, N. Murat, B. C. Soner et al., “Acute effects of hyper-
cholesterolemic diet on erectile responses in rats,” Urologia
Internationalis, vol. 85, no. 1, pp. 112-117, 2010.



	Introduction
	Methods
	Results
	 Discussion
	Conclusion
	Conflict of Interests
	Acknowledgments
	References

