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Erectile Dysfunction and Its Linked Comorbid Conditions
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Ab s t r ac t​
Most of the patients with vascular and metabolic disorders such as cardiovascular diseases (CVDs), hypertension, diabetes, obesity, or stroke 
show some kind of abnormal erectile function (EF) significantly affecting the quality of life (QoL). There is a direct link between person’s sexual 
health and physical health. Nocturnal penile tumescence (NPT), the involuntary erections occur during sleep, are the normal physiological and 
spontaneous phenomenon in all healthy men. Nocturnal penile tumescence measurement expedites the procedure of differentiating organic 
causes of erectile dysfunction (ED) in men from psychological causes. Absence of NPT can precede ED and its related comorbid conditions and 
should be given importance during early clinical diagnoses of such disorders.
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In t r o d u c t i o n
Considering the amount of data demonstrating a strong 
correlation between nocturnal penile tumescence (NPT), erectile 
dysfunction (ED), and several life-risky comorbid conditions like 
hypertensive disorders, hyperlipidemia, diabetes mellitus, diseases 
of cardiovascular system, state of corpulence, dysthymia, and 
chronic obstructive pulmonary disease,1–5 a conscientious and 
extensive general health assessment of patients complaining of 
NPT or ED should be carried out. A physician can enquire about 
early signs of the abovesaid comorbid conditions while dealing a 
patient with NPT and ED or the vice versa. Awareness among public 
in general and clinicians in particular about using NPT as an earlier 
marker for many life-threatening conditions can help in reducing 
mortality rates marginally in such cases.6

Se x ua l He a lt h
World Health Organization defines sexual health as “a state of 
complete physical, mental and social wellbeing and not merely 
the absence of disease or infirmity, in all matters relating to 
the reproductive system and to its functions and processes”.7 
In men, sexual dysfunction includes ED, failure of the gonads, 
testosterone deficiency, and ejaculatory disorders, primarily the 
premature ejaculation. These conditions could be highlighted 
as life-threatening issues because of their direct association 
with other severe vascular and metabolic disorders and not just 
the quality of life (QoL) index. Despite there is availability of 
effective treatment of sexual dysfunctions, a significant number 
of men affected by these conditions are not getting appurtenant 
treatment.6 Numerous studies have clearly established a direct 
link between person’s sexual health and physical health. There 
is a straight forward relationship between erectile function (EF) 
and hypertension, dyslipidemia, obesity, diabetes, and other 
cardiovascular risk factors.1–3,8,9 In last few decades, measurement 
of NPT was developed justly to assess the EF and plays a major role 
in the diagnosis of ED as these measurements aid in differentiating 
organic causes of ED from psychogenic causes.4

Er e c t i l e Dys f u n c t i o n
Erectile dysfunction can be defined as “the persistent or recurrent 
inability to attain and maintain an erection sufficient to perform 
sexual activity”.10 Erectile function is a phenomenon that involves 
psychoneurovascular functions which finally end up with an 
increase in arterial flow of blood within the hypogastric–penile 
bed, which in turn results in the activation of the veno-occlusive 
system of the corpora cavernosa. Erectile dysfunction is generally 
categorized as organic, psychogenic, or a combination of both.11,12 
Young adults make major part of patients of psychogenic ED (pED). 
The pED contributes around 85.2% of patients of ED who are under 
the age of 40 years, whereas the incidence decreases to 40% if the 
patients are older than 40 years. There is a link between increased 
prevalence of ED with increasing age.13,14 The ED can be a result 
of many conditions such as hormonal, drug induced, neurogenic, 
anatomic, vasculogenic, or psychogenic.15,16 These conditions 
can be present in any individual and may be manifested as 
hypertensive disorders, hyperlipidemia, diabetes mellitus, diseases 
of cardiovascular system, state of corpulence, dysthymia, chronic 
obstructive pulmonary disease, benign prostatic hypertrophy, or 
lower urinary tract symptoms.9,13,17,18 The most prevalent risk factors 
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that are found in atherosclerosis have also been frequently present 
in patients with ED. Erectile dysfunction in most of the cases is the 
clinical manifestation of abnormal functioning of vascular system 
affecting penile circulation as a part of a more generalized vascular 
disorder.19 Detailed medical history and hormone analysis are the 
basic prerequisites for the diagnosis of ED. There should be clinical 
practice to differentiate between organic ED and pED and many 
international guidelines are already available to guide clinicians 
in this regard.20

Er e c t i l e Dys f u n c t i o n a n d St r o k e
Prevalence of ED is very high in patients following a stroke. Diabetes, 
hypercholesterolemia, and hypertension are more common 
conditions that are present among stroke patients with ED than in 
stroke patients who are without ED.14 After stroke, sexual activity, 
function, and satisfaction level often changes.21,22 Most of the sexual 
activity domains, such as intercourse satisfaction, sexual desire, 
orgasmic function, and most important the EF, show lower scores 
in all stroke patients with ED.14 In many cases, premorbid medical 
conditions such as hypertension, cardiac diseases, and diabetes 
can affect the savor of sexual life in stroke patients.23 Many studies 
have shown that stroke patients experience sexual dysfunction and 
feel lament toward sexual activities after stroke.21,24,25 A study by 
Ponholzer et al. has shown that men with moderate or severe ED 
were at 43% higher risk of a stroke within 10 years. This increased 
risk was present in all age-groups but more significant in higher age 
groups.26 Jung et al. in their study of 109 stroke patients have shown 
that the constancy of intercourse and libido decreased after stroke 
along with severe ED. Erectile function significantly gets decreased 
in patients with multiple brain lesions as compared with the patients 
with one lesion. As sexual desire and ejaculatory disorders might 
have an association with left basal ganglia and the right cerebellum, 
respectively, the specific lesions in these locations during stroke 
show significant link between stroke and these disorders.27

Er e c t i l e Dys f u n c t i o n a n d CVD
Cardiovascular disease (CVD) is apparently the biggest prevailing 
concurrent condition in men with ED.17 Men with the ED condition 
are more prone to coronary heart disease or stroke as compared 
to men without this condition,26,28 these conditions are also 
linked conversely.29 Cardiovascular disease and ED portage 
undistinguished risk factors, because endothelial dysfunction is 
the shared underlying factor in both conditions. An intact vascular 
endothelium is required for a normal EF as it is a neurovascular 
phenomenon, and this may be the reason that factors which 
affects the arterial vasculature might also disturb EF adversely.30 
Even in case of absence of CVD in many males with ED, it has been 
seen that they have very few bone marrow-derived endothelial 
progenitor cells which are required to promote endothelial repair, 
which is an evidence indicator that ED can be seen as the first 
and foremost clinical sign of peripheral vascular disease.31,32 This 
is the reason that vascular risk factors such as hyperlipidemia, 
diabetes, hypertension, and atherosclerosis are directly linked to 
the severity level of ED.33,34 Erectile dysfunction can be a more 
appropriate medium to predict the resulting cardiovascular events 
than microalbuminuria, hypertension, glycated hemoglobin A1, or 
lipid panel.17 Atherosclerosis and endothelial dysfunction, which in 
turn give rise to disorders of coronary and penile circulation, may 
be an end product of interaction between androgens, chronic 

inflammation, and various cardiovascular risk factors, and might 
be the predicament which shows the link between CVD and ED. 
As the size of penile artery is tinier in comparison to coronary 
arteries, when the endothelial dysfunction level is same, it accounts 
for a more compelling attrition of blood flow in erectile tissues in 
comparison to the coronary blood transmission. This suggests 
that ED could be an important prior clue of systemic endothelial 
dysfunction. From a clinical point of view, as CVD may follow ED, so 
ED can act as a preceding signal to spot men at greater risk of CVDs. 
As ED patients are at elevated risk of developing CVD, they should 
go through comprehensive cardiovascular evaluation and should 
be given an accelerated treatment of all risk factors.35

Er e c t i l e Dys f u n c t i o n–Ob e s i t y a n d 
Te s to s t e r o n e
All three causes of ED that is physical illness (organic component), 
stress (intrapsychic component), and relationship difficulties 
(relationship component), are all affected by testosterone levels. 
Most important function of sexual desire is the timing of erectile 
process and coordination of penile erection during sex, which is the 
main physiological action in the course of male sexual response and 
is regulated by testosterone.36 The processes of penile erection and 
regulation of male sexual behavior and attitudes are controlled by 
the levels of testosterone in blood. The conditions such as diabetes, 
obesity, insulin resistance, and other metabolic syndromes are 
significantly linked with low levels of testosterone.37 Excess fat 
accumulation could be a result of low testosterone levels in body. 
Despite the fact that lean patients are mostly less insulin resistant 
than obese ones, the state of being obese is not always linked to 
insulin resistance.38 Many scientific studies have brought to light 
that obesity have a correlation with progression and prevalence 
of ED, though high body mass index (BMI) in itself may not be the 
only cause of ED. But it may be the case that the predisposition of 
a patient to vascular and metabolic impairments which are caused 
by high BMI in turn leads to ED.39–41 Regulation of male sexual 
function gets disturbed by high body mass and insulin resistance 
as these can lead to decrease in free and total testosterone 
levels.42 Hypogonadism could be studied as one of the diverse 
adverse fallouts of being hefty and obese. In a study by Bacon  
et al., BMI of more than 28.7 showed a 30% higher link to ED than 
a BMI of less than 25 in men.43 In another study by Chung et al., it 
has been found that obese men with ED have higher incidence of 
hypercholesterolemia, diabetes, and other risk factors associated 
with CVDs than nonobese men with ED.44 Furthermore, in another 
study, the levels of sex hormone binding globulin (SHBG)-bound 
and unbound testosterone decline in males who are obese in ratio 
to the levels of their obesity.45 To support this, data from highly 
obese men have shown that the levels of luteinizing hormone and 
pulse amplitude modulations were constricted in comparison to 
controls with normal weight. These studies back the concept of 
hypoandrogenism which is purely obesity associated.46,47 Another 
study also showed that if men remain in obese state for around 10 
years or more, they have a greater chance of decrease in free and total 
testosterone levels; and by treating their low testosterone levels, 
their ED condition improves.48 Improvement in sexual function, 
cardiovascular profile, and higher circulating levels of testosterone 
can be achieved by simple lifestyle modifications, which can lead to 
weight loss or decrease in central obesity.49,50 Few studies exhibit 
that visceral fat disposition can be affected by the androgenic 
milieu. This can be done by using testosterone replacement therapy 
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in subjects with condition of hypogonadism, which in process 
helps in decreasing the fat mass, resulting in better lipid profile 
and improved sexual dysfunction.51–53 In fact, hypogonadism can 
be considered as a direct affect of visceral obesity and may be a 
direct cause or due to increased insulin resistance and vice versa can 
also the case be, which in turn establishes a vicious cycle.42 Several 
markers of inflammation like proinflammatory cytokines show the 
increased levels in obese persons. These markers have correlation 
with endothelial dysfunction which can be exhibited by reduced 
platelet aggregation, decreased blood pressure, or increased levels 
of markers of low-grade inflammation.53

Er e c t i l e Dys f u n c t i o n, Dia  b e t e s, 
Hyp e r l i p i d e m ia , a n d Hyp e r t e n s i o n
The association of diabetes mellitus, low level of testosterone, 
hypogonadism, and other metabolic syndrome with ED is a well-
known fact due to the high prevalence of ED in these patients. 
Conditions, such as hypertension, hyperglycemia, high cholesterol, 
obesity especially around abdomen, hypertriglyceridemia, low 
high-density lipoprotein, help in specifically identifying individuals 
who are at high risk of metabolic diseases and CVDs and can also 
be used as early diagnostic tools for detecting ED.17,54,55 Men with 
diabetes have 3 to 4 times more chance of developing ED compared 
to men without diabetes. The chances of hypogonadism is also 
double for such males and that is the reason why ED is much 
more prevalent, severe, and permanent in men with diabetes in 
comparison to the normal population.56,57 When both diabetes 
mellitus and hypogonadism are present in an individual, it can 
exasperate the condition of sexual dysfunction as penile vascular 
reactivity can further get compromised. Level of cholesterol and 
low-density lipoprotein (LDL) are found to be higher in patients 
with ED. The LDL is the main bearer of cholesterol in blood, and 
it plays major role in development of coronary atherosclerosis by 
inhibiting the endothelium-dependent relaxation of cavernous 
smooth muscles. By treating hyperlipidemia, the ED condition 
can be improved.13 It has been reported that in some studies ED is 
more common among persons with hypertension as compared to 
matched healthy controls.58 Another study by Dusing R found that 
when hypertensive patients were treated with valsartan therapy 
the degree of ED decreased exponentially.59 As prevalence of 
diabetes, hypertension, melancholy, and hyperlipidemia is found 
to be very high, it supports the hypothesis that these conditions 
share common risk factors with ED. The theory which claims that 
the clinicians should include ED in the evaluation profiling for the 
abovesaid conditions gets more weightage and thus ED could be 
used as a possible observable marker for these diseases.60

No c t u r n a l Pe n i l e Tu m e s c e n c e
Nocturnal penile tumescence refers to erections that occur during 
sleep in males. These erections are very much normal and happen 
almost every night throughout a man’s life, but without any sexual 
stimulation. Also known as “Morning wood”, NPT is an unprompted 
firmness of the phallus while at sleep or at the time of waking up. 
Nocturnal penile tumescence is present in all men who have no 
physiological ED; normally three to five times in the course of 
night’s sleep. Rapid eye movement sleep time is the peak of this 
phenomenon.61,62 Nocturnal penile tumescence is supposed to 
promote penile health. Nocturnal penile tumescence helps to 
regulate oxygen-dependent biological processes through which 

it helps to preserve the morphological and dynamic coherence of 
corpora cavernosa; this is the reason that all healthy men all through 
their life experience NPT.63 Neurovascular and spinal mechanisms 
and hormonal control are of great significance in nocturnal 
erectile activity. Normal NPT readings or NPT and rigidity (NPTR) 
indices are good signs of intactness of penile structure as well as 
neural and vascular supplies to penis.64 However, NPT decreases 
with increasing age.65 Assessment of EF using NPT helps in the 
diagnosis of ED and facilitates in distinguishing organic causes 
from psychological causes4 and suggests that the patient has pED 
rather than neurogenic or vascular ED. To distinguish pED from 
organic ED, the monitoring of NPTR with RigiScan is one of the 
most authentic techniques. Rigiscan readings in case of pED will 
be in normal range, but these readings with abnormal range will 
be an indicator showing presence of organic ED. Central nervous 
system is also involved in pED which was exhibited successively 
with the help of functional and anatomical magnetic resonance 
imaging.5 Nocturnal penile tumescence or sleep-related erections 
and their link with rapid eye movement was found long ago in 
scientific literature.66 Predominantly seven techniques or methods 
are available, with some modifications, which are mainly used to 
find NPTR. These methods include RigiScan, snap indicator gauge, 
nocturnal electrobioimpedance volumetric assessment, sleep 
laboratory testing, the erectometer, the stamp test, and the mercury 
strain gauge. The most cost-effective method is the stamp test, but 
the most extensively used and trusted tool is RigiScan.67

Co n c lu s i o n
Nocturnal penile tumescence are the natural erections present 
in all healthy men during sleep. Absence of NPT can be a good 
indicator for future dysfunction of reproductive system especially 
the ED. Lack of NPT periods can be a common characteristic of many 
underlying comorbid conditions. Erectile dysfunction has direct 
correlation with many vascular and metabolic disorders such as 
CVD, stroke, diabetes, obesity, and hypertension. Early diagnosis of 
ED and timely treatment of concomitant conditions can be done by 
asking about NPT to person during clinical diagnosis. In crux, the 
measurements of NPT should be contemplated as a vital diagnostic 
instrument and a useful marker for early detection of ED and its 
related comorbid conditions.
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