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Introduction
DM is an idiopathic disease that deals with the chronic metabolic 

disorder of carbohydrate, lipid and protein by occurrence of improper 
secretion and action of insulin or both. Secondary complications like 
arteriosclerosis, nephropathy, neuropathy and microanginopathy 
can also devoted through DM [1]. The characteristics symptoms may 
present with DM are polyuria, polydipsia, blurring of vision and body 
weight loss [2]. The harshness depends on how long presence of disease 
and how much time it took to be controlled. In modern societies, the 
DM is one of the most leading public health threats worldwide and its 
prevalence is increasing more rapidly day by day [3,4].

Sexual dysfunction (SD) is linked to DM has already been perceived 
earlier in 10th century. Pathogenesis may include vascular insufficiency, 
neuropathy and some psychological problems [5,6] which later on 
develop into SD such as impotence or ED, ejaculation disorder (pre-
mature or delayed ejaculation) and decrease libido [7,8].

DM is responsible for biochemical variations and other pathological 
changes which dramatically leads to disturbance in spermatogenesis 
[9], retrograde ejaculation [10] or ED and ends up with decrease sexual 
appetite. DM is reported for reduction of sperm quality and function 
due to alteration in testicular cells and concerned hormones particularly 
sex hormones due to failure of glucose homeostasis [11-14]. Decreased 
motility, vitality of semen and semen ejaculation without change in 
viscosity were already observed in insulin dependent diabetes mellitus 
(IDDM). Plasma levels of testosterone, FSH and LH were infancy in 
such subjects [15].

Most of the complications due to DM have been studied widely 
but SDs related to male are still incompletely understood. The aim of 
the present review is to discuss diabetic effects on male reproductive 
functions, its prevalence, suggested risk factors and etiological 
pathways.

Prevalence of DM associated SD in male 

The worldwide frequency of IDDM is differing from its low 
range of 1-2 per 100,000 in Japan to a more than 40 per 10,000 in 
Finland. The predictions of data for NIDDM are more difficult due 
to its heterogeneity in appearance though 5-7% prevalence rate had 
been noted worldwide. Report hypothesized that DM had very little 
complication upon male infertility or RD. Similar report on prevalence 
of ED indicated that patients who had such disorder and hospitalized 
were found to be increased with age. Prevalence rate in males with 
age of 20-24 years recorded were 5.7% which rose up to 52.4% in aged 
between 55-59 years.

Johannes et al. estimated ED were ≥ 50% of man with DM 
worldwide. ED comes within 10 years after first diagnosis of DM and 
its percentage is to be higher than non diabetic male. The chance of 
occurrence of insulin resistance (%) is 3 times more prone in men with 
ED [15]. It is reported that men with DM may develop ED within 5-10 
years. The 6% and 52% prevalence rates were seen in age group between 
20-24 years and 55-95 years respectively [16-18].

Similar studies done by Richardson and Vinik in patients suffering 
from type 1 DM since 10 years; ED were observed in 1.1%, 55% and 
75% of men in age group of 21-30 years, 50-60 years and the age more 
than 60 years respectively [19]. It was also reported that IDDM counted 
to 40% whereas 52% occupied in impotence by NIDDM. Overall the 
proper explanation on prevalence of ED in DM through studies did not 
differentiate between T1DM and T2DM.

Clinical features and risk factors 

Generally two major types of sexual problems are observed in 
diabetic patients. First major type of sexual problem is associated 
with hyperglycaemia which resulted into reduction in sexual appetite, 
progression of erectile failure, lethargy, tiredness and malaise whereas 
second type of sexual problem comprises disturbances of sexual 
functions by progressive and irreversible decline in sexual function, 
impotence as well as psychological stress.
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Abstract
Diabetes mellitus (DM) is one of the most common chronic metabolic disease worldwide involving male reproductive dysfunctions (RD). Male 

diabetics are more prone to varieties of sexual disorders such as impotence, retrograde ejaculation, sexual drive, decreased libido, delayed sexual 
maturation and erectile dysfunction (ED). The incidences of impotence in diabetics are 2-5 times higher than non-diabetics. The epidemiological 
data revealed that 20-30% of adult diabetic men have one RD and found to be increasing with advancing of age. The prevalence rate of ejaculatory 
disturbance and orgasmic dysfunction were estimated in the range of 9-31% and 7-8% respectively. DM associated male RD poses major risk 
with advancing of age, longer duration of DM, poor glycaemic control, several medications, psychological and high consumption of alcohol. The 
physical factors (hormonal, vascular, neurological, alcohol and drug addiction) as well as psychological factors (ignorance, negative attitude toward 
sex, poor self esteem marital disharmony and anxiety over sexual performance) are also involved. There are no specific diagnosis available 
for detection of DM associated male RD but patient history, physical assessment, psychological assessment, semen analysis which include 
mortality, viability and morphology of semen are useful as diagnostic purpose. Recent therapeutic strategies involve in correction of physical and 
psychological factors.
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Undoubtedly in DM, the most prominent sexual problem is 
difficulty in maintaining or obtaining erection due to neuropathy. ED is 
correlated with poor metabolic control, advancing in age, neurological 
damage, consumption of alcoholic beverages, progression of DM, 
drug addiction, micro and macro vasculopathy and other factors [20]. 
Clinically, most information related to ED in diabetics is hidden due 
to social stigma which finally leads to continuous and progressive 
deprivation of energy in trying of erection activity (Figure 1). Severity 
of ED increased with advancing age day by day with change in shape of 
penis and penile trauma caused during erection along with premature 
ejaculation [21].

Altered ejaculation such as retrograde ejaculation in which semen 
flow backward direction in to the bladder instead of flowing through 
anterior urethra is one of the common problems in DM [22]. Passed 
urine ejaculation appears cloudy which further can be diagnosed by 
high number of spermatozoa in urine. In one of the study, only 1.08% 
persons have been noted with retrograde ejaculation on other hand 
45.94% persons were found to be impotent within population although 
studies were still inadequate regarding prevalence of ejaculatory 
alteration induced from DM.

Progression of DM may lead to complication of infertility and 
testicular atrophy [22]. Mild glucose intolerance or controlled diabetics 
with less fertility and sperm density are not affected in spermatogenesis 
[23] though the alteration in sperm motility from DM is still debated 
[24]. Other abnormalities including decreased tubules diameter, 
hyalinized tubular walls, cellular debris or occluded lumina from 
epithelial cells, exfoliated germ cells, abnormalities in sertoli cells and 
leydig interstitial cells as well as micro-vascular changes were already 
reported. 

Approximately 30-60% of diabetic men have been observed 
suffered from erectile impotence and its prevalence depends mainly 
upon age factors. In general, impotence due to DM has been divided 
into two main categories: first category usually occurs when diagnosis 
of erectile failure observed during the treatment of poor glycaemic 
control. It consists of loss of sexual drive in erectile failure from various 
degrees of induction. On other hand second type is characterized with 
progressive and irreversible decline in sexual function as in longer 
standing of DM [25].

Moreover other common related risk factors which are recognized 
as to develop ED in diabetic men include hyperglycaemia, hypertension, 
obesity, sedentary lifestyle, smoking, metabolic syndrome and 
autonomic neuropathy [16,26-28]. Some diabetic complications such as 
micro vascular [29-31] and macro vascular [32,33] also play important 
role to increase the risk for developing ED in diabetic men. Generally 
patients are using large number of drugs to manage DM which further 
may cause SD either by effecting on ejaculation through penis function 
or sex drive. Literature survey revealed that subjects with increased 
BMI and T1DM were at higher risk as compared to increased BMI and 
T2DM.

Some other risk factors which are associated with DM that 
reduce sexual interests are depression [34], hypogonadism [35-38], 
coronary artery disease, renal failure and use of certain drugs such as 
antidepressant or antihypertensive (Figure 2).

Etiological factors and patho-physiology of SD

The etiologies of SDs are mainly based on physical and psychological 
factors. SD is developing in a complex psychosomatic fact in which 
physical and psychological factors are widely involved. One study 

reported that DM had damaging effects on testosterone production 
which further effect on local endocrine transmitters by impaired LH 
response to GnRH stimulation of basal normal gonadotropin levels. 
Similarly young diabetic men with good glycaemic control had 
increased basal LH level as well as GnRH stimulation response.

Recent researches revealed that abnormalities in internal arteries 
which are associated with stenosis and atheroma altered the blood 
supply to erectile tissue and cells which further rose impotence or 
SD in diabetic men. There are some evidences which suggested that 
pelvic autonomic neuropathy have major contribution to ED of many 
diabetic men.

The patho-physiology of ED in diabetic men is multifactorial and 
no single cause is reasonable. DM further rises to development of 
advance glyceted end products (AGEs). Generally, the formation of 
AGEs are based upon the non enzymatic reaction between glucose and 
lipoprotein or nucleic acid [39] which leads to decrease thickening, 
elasticity, increase atherosclerosis and conversion in endothelial 
function [40]. The relationship between AGEs with diabetic ED is based 
on generation of free radical oxygen which comes from quenching 
of NO and oxidative cell damage have major role in relaxation of 
cavernosum smooth muscle. High levels of effects are particularly seen 
on the potassium channel which is mainly responsible for subsequent 
relaxation of cavernosal smooth muscles and intracellular facilitation 
of the release of calcium. Early development of diabetic ED takes place 
on damage of potassium channels [41].

Micro-vascular and macro-vascular prominent complications 

 

Figure 1: Classification of male sexual dysfunction.

 

 

Figure 2: Factors associated with the development of sexual dysfunction in 
diabetic men.
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arose in DM particularly from peripheral neuropathy and autonomic 
neuropathy [42]. Most of the literature survey shown early autonomic 
and somatic nerve dysfunction was seen in diabetic patients. A central 
neuropathic mechanism may also play critical role to the neuropathy 
induced by DIED [43].

Production of NO takes place from the endothelium of arteries of 
the penis. The formation of cGMP does not going to interfere with NO 
in relaxation of the corpus cavernosum [44] whereas the high level of 
superoxide radicals present at cavernosal tissue. DIED have decreased 
level of NO synthase that results into another possible pathways 
leading to smooth muscle and cavernosal dysfunction [45]. It is also 
hypothesized that guanylyl cyclase activity impairs in DM by decreased 
production of cGMP. Furthermore, ineffective endothelial dysfunction 
rapidly delivers the functional syncytium of the corpora cavernosa 
that leads to decrease NO and cGMP that involve significantly in the 
development of diabetes ED [46].

Recent researches have shown that the transduction pathway for 
endothelial involving GTP-binding protein, Rho-kinase, RhoA and its 
effectors agent might play a role in development of diabetic ED. It is 
suggested that the RhoA/Rho-kinase pathway interfere ED through 
decreased production of NO in the penis [47].

Conclusion
DM is a growing public health leading disease, which causes 

cardiovascular, psychological, and sexual dysfunctions. It is well known 
cause of MSD, with prevalence rates approaching 50% in both type 1 
and T2DM. Day by day, the prevalence of MSD in diabetic patients is 
increasing. The pathophysiology of DM induced MSD is multi factorial 
and no single etiology is at the forefront. The major problems that can 
be observed after DM induced MSD are erectile dysfunction, retrograde 
ejaculation, altered spermatogenesis and impotence. Researches reveal 
that there are many hormones which can alter the production of 
testosterone, but correct aetiology is still a mystery. So in that condition, 
need to more work out for identification of specific aetiology for DISD 
(Figure 3). If we talk about it treatment, there were no such particular 
treatment for DISD. SD can by controlled and prevent from further 
enhancement by some therapy like medical, surgical, alternative 
and behaviour therapy. However the medical therapy can help in 
prevention of SD that includes testosterone replacement therapy and 
intracavernosal vasoactive injection.
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