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ABSTRACT

Erectile Dysfunction (ED) is a common male sexual health condition characterized by the persistent inability to achieve
or maintain an erection sufficient for satisfactory sexual activity. Although often perceived primarily as a sexual problem,
contemporary medical evidence recognizes ED as a multifactorial condition that may involve vascular, neurological,
hormonal, metabolic, psychological, medication-related and lifestyle factors.

The burden of ED increases with age but should not be considered an inevitable consequence of aging. ED is also
strongly associated with diabetes, cardiovascular disease, obesity, hypertension and other chronic metabolic
conditions.

Normal erectile function depends upon coordinated interaction between psychological stimulation, the central and
peripheral nervous systems, hormonal balance, nitric oxide signaling, vascular relaxation and adequate blood flow to
penile tissues. Dysfunction at any point in this complex physiological pathway can contribute to erectile difficulties.

This research review examines the major causes and mechanisms of ED, epidemiological statistics, associated chronic
diseases, lifestyle contributors and psychological influences. It also proposes an integrated whole-person framework
designed to support evidence-based medical evaluation alongside lifestyle optimization, cardiovascular risk awareness,
metabolic health, psychological wellbeing and patient education.

Keywords: Erectile Dysfunction, Sexual Health, Vascular Disease, Diabetes, Endothelial Dysfunction, Testosterone,
Obesity, Stress, Lifestyle Medicine, Cardiovascular Risk, Holistic Wellness.

1. INTRODUCTION

Erectile Dysfunction is defined as the inability to achieve or maintain an erection sufficient for satisfactory sexual
activity. Occasional erectile difficulty may occur in healthy individuals; however, persistent or recurrent symptoms may
indicate an underlying physical, psychological or combined health problem.

For many years, ED was considered primarily a psychological condition. Modern medical science has substantially
changed this understanding. Today, ED is recognized as a complex condition that may result from multiple interacting
causes.

* Vascular disease

* Diabetes mellitus

* Hypertension

e Obesity

 Neurological disorders

* Hormonal imbalance

* Medication side effects

» Psychological stress, depression and anxiety
* Smoking and excess alcohol

» Physical inactivity and chronic systemic disease

Erectile Dysfunction should therefore be approached not merely as an isolated symptom, but as a
possible indicator of broader systemic health.

2. GLOBAL BURDEN AND STATISTICS

Erectile Dysfunction is one of the most common male sexual health conditions worldwide. Its prevalence increases with
age, although aging alone should not be considered the sole cause. The increasing burden of vascular disease,
diabetes, obesity and other chronic metabolic disorders contributes substantially to the prevalence of ED.
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Men affected in the United States Approximately 30-50 million

Approximate prevalence around age 40 Around 40% in commonly cited age-related estimates
Approximate prevalence by age 70 Around 70% in commonly cited age-related estimates
Diabetes-associated ED Substantially higher prevalence than in the general population

Important clinical observation: the prevalence of ED increases with age, but ED is not simply a normal or
unavoidable part of aging. Increasing age often increases exposure to underlying vascular, metabolic,
hormonal and neurological risk factors.

3. NORMAL PHYSIOLOGY OF ERECTION

A normal erection is a complex neurovascular event. The simplified physiological sequence is: psychological or sexual
stimulation — brain activation — autonomic nervous system signaling — nitric oxide release - relaxation of penile
smooth muscle - increased arterial blood flow - filling of the corpora cavernosa - venous compression —

maintenance of erection.

Essential components include healthy blood vessels, normal nerve function, adequate nitric oxide signaling, functional
smooth muscle, an appropriate hormonal environment, psychological wellbeing and adequate blood flow.
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IMPORTANT POINT

A healthy body, calm mind
and balanced lifestyle are
the foundation of strong
erectile health.

v Erection is a neurovascular event

'@- that depends on the coordination
of mind, nerves, hormones, blood
vessels and smooth muscle.

Source: AUA Guideline 2018, NIDDK 2024, EAU 2024

“ERECTILE HEALTH IS A REFLECTION OF OVERALL HEALTH." | KNOW THE CAUSES « MANAGE THE RISKS « PROTECT YOUR HEALTH

Figure 1. Normal Erection Physiology: a coordinated neurovascular and hormonal process.

4. MAJOR CAUSES OF ERECTILE DYSFUNCTION

ED is best understood as a multifactorial condition. The major categories include vascular causes; diabetes and
metabolic causes; hormonal causes; neurological causes; psychological causes; lifestyle causes; medication-induced
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causes; and structural or pelvic causes. These factors may coexist in the same individual.

~ FIGURE 2 )
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Figure 2. The Causes of Erectile Dysfunction: comprehensive multifactorial overview.

This diagram is for educational purposes only and does not replace professional medical advice.

5. VASCULAR CAUSES OF ERECTILE DYSFUNCTION

Vascular dysfunction is one of the most important physical causes of ED. The penis requires a rapid increase in arterial
blood flow for erection. Diseases that impair vascular function can therefore interfere with erectile physiology.

* Atherosclerosis

* Hypertension

« Endothelial dysfunction

« Dyslipidemia

« Cardiovascular disease

« Peripheral vascular disease

* Smoking-related vascular damage

The mechanism may be summarized as: vascular risk factors - endothelial dysfunction - reduced nitric oxide
availability — impaired vascular relaxation - reduced penile blood flow — erectile dysfunction.
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The penile arteries are 1-2 mm in diameter, much smaller than coronary arteries (3—4 mm).

ED can be an early warning sign of systemic vascular disease.

Therefore, vascular disease may first become clinically evident as Erectile Dysfunction. Timely evaluation can help prevent serious cardiovascular events,

IMPROVING VASCULAR HEALTH IS FUNDAMENTAL TO RESTORING AND MAINTAINING ERECTILE FUNCTION.
Source: Adapted from AUA Guideline 2018, EAU Guideline 2023, NIDDK 2024 and Standard Medical Texts.

Figure 3. Vascular Erectile Dysfunction Mechanism: reduced arterial flow and endothelial dysfunction.

6. ED AS A CARDIOVASCULAR WARNING SIGNAL

One of the most clinically significant concepts in modern ED research is the relationship between ED and
cardiovascular disease. ED may provide an opportunity to identify cardiovascular and metabolic risk factors earlier.
Penile arteries are relatively small blood vessels, and systemic endothelial dysfunction or atherosclerotic changes may
therefore become clinically apparent through erectile symptoms.

ED alone does not diagnose heart disease. Rather, persistent ED should prompt appropriate medical assessment
based on the individual's overall risk profile, symptoms and clinical history.

ED may be an opportunity for broader assessment of cardiovascular health, blood pressure, diabetes,
lipid abnormalities, obesity and lifestyle risk factors.

/. DIABETES AND ERECTILE DYSFUNCTION

Diabetes is one of the strongest metabolic risk factors associated with ED. Men with diabetes may experience erectile
difficulties through several interacting mechanisms, including vascular damage, neuropathy, impaired nitric
oxide-mediated vasodilation, metabolic dysfunction, hormonal changes and psychological stress associated with
chronic disease.

e Vascular damage: chronic hyperglycemia can contribute to endothelial dysfunction and vascular injury.
* Neuropathy: diabetes may damage autonomic and peripheral nerves involved in erectile signaling.

* Reduced nitric oxide activity: metabolic and vascular dysfunction can impair vasodilation.

*« Hormonal factors: hypogonadism may coexist in some men with diabetes and obesity.

e Psychological factors: chronic disease burden and stress may further worsen sexual dysfunction.
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The mechanism can be summarized as: diabetes — blood vessel damage + nerve damage + metabolic dysfunction +
hormonal changes - impaired erectile function.
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Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.
Figure 4. Diabetes - Blood Vessel and Nerve Damage - Erectile Dysfunction.

8. HYPERTENSION AND ERECTILE DYSFUNCTION

Hypertension can contribute to ED through long-term vascular changes, including endothelial dysfunction, arterial
stiffness, reduced vascular elasticity and impaired penile blood flow. Some medications used to manage blood pressure
may also contribute to erectile symptoms in certain individuals. Medication changes should always be discussed with
the treating physician and should not be stopped independently.

9. OBESITY AND METABOLIC SYNDROME

Obesity is associated with insulin resistance, type 2 diabetes, hypertension, dyslipidemia, chronic inflammation,
reduced physical activity and hormonal alterations. Obesity should therefore be viewed as both a metabolic and
vascular contributor to erectile dysfunction.

10. HORMONAL CAUSES

Hormones influence sexual desire and erectile physiology. Potential endocrine contributors include low testosterone,
thyroid imbalance and other endocrine disorders. Testosterone deficiency may affect sexual desire and may contribute
to erectile difficulties, although ED should not automatically be attributed to testosterone alone.

11. NEUROLOGICAL AND PSYCHOLOGICAL CAUSES

Normal erectile function requires intact neurological pathways. Neurological conditions associated with ED include
diabetic neuropathy, multiple sclerosis, spinal cord injury, peripheral nerve injury and pelvic surgery-related nerve
damage.
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Psychological and emotional wellbeing also plays an important role. Anxiety, performance anxiety, depression, chronic
stress, relationship difficulties and low self-esteem may contribute to or worsen ED. Psychological factors may coexist
with physical disease.

A common cycle may be: mild erectile difficulty — anxiety — performance worry — increased stress response — further
erectile difficulty.

R e N (FIGURE'S ( Erection requires
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Figure 5. Hormonal, Neurological and Psychological Factors in Erectile Dysfunction.

12. LIFESTYLE CAUSES AND RISK FACTORS

Several modifiable lifestyle behaviors may contribute to ED or worsen underlying vascular and metabolic risk.
« Smoking: contributes to vascular damage and cardiovascular disease.
« Excess alcohol: may interfere with neurological, hormonal and psychological aspects of sexual function.
e Physical inactivity: contributes to obesity, insulin resistance and cardiovascular risk.
» Obesity: is associated with metabolic and hormonal changes.
e Recreational drug use: may interfere with neurological and vascular mechanisms.
e Poor sleep: may influence hormonal, metabolic and psychological wellbeing.

e Chronic stress: may affect autonomic balance and sexual function.
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Figure 6. Lifestyle Risk Factors Contributing to Erectile Dysfunction.

13. MEDICATION-INDUCED ERECTILE DYSFUNCTION

Certain medications may contribute to erectile difficulties. Examples may include some antidepressants, certain
blood-pressure medicines, diuretics, hormonal medicines, some pain medicines and sedatives. Medication-related ED
requires careful medical evaluation. Patients should never discontinue prescribed medication without consulting their
healthcare professional.

14. STRUCTURAL AND PELVIC CAUSES

Certain anatomical or pelvic conditions may contribute to ED, including Peyronie's disease, pelvic trauma, penile injury,
pelvic surgery, prostate surgery and radiation therapy affecting pelvic structures. Damage to blood vessels, nerves or
penile tissues may interfere with erectile function.

15. THE MULTIFACTORIAL NATURE OF ED

One of the most important principles is that ED frequently has multiple simultaneous causes. A person may have
diabetes, hypertension, obesity, a smoking history, poor sleep and chronic stress. Each factor can independently affect
erectile function, while their combination can create a cumulative effect. Successful management should therefore focus
on identifying the complete risk profile rather than treating only the symptom.

16. CLINICAL EVALUATION

A comprehensive ED assessment may include:

« Medical history: diabetes, hypertension, cardiovascular disease, kidney disease, neurological disorders and
medication history.

» Sexual history: duration and pattern of symptoms, severity, morning erections and relationship factors.

THE CAUSES OF ERECTILE DYSFUNCTION — RESEARCH PAPER Page 8



SR VAIDYA HOLISTIC WELLNESS RESEARCH INSTITUTE

e Psychological assessment: stress, anxiety, depression and performance concerns.

« Physical examination: blood pressure, body weight, cardiovascular, endocrine and neurological assessment as

appropriate.

e Laboratory evaluation: blood glucose, HbAlc, lipid profile, morning testosterone and thyroid evaluation when
clinically indicated.
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(Biochemical)

Nitric Oxide (NO) increases
€GMP — relaxes smooth muscle
—+ dilates helicine arteries.

* Low testosterone (hypogonadism)
* Altered LH/FSH balance

= Insulin resistance

= Thyroid dysfunction

Result: Inadequate
blood filling or leakage

& delayed arousal

[ Result: Poor nerve signals ]

Result: Reduced libido,
NO & smooth muscle response

4. INCREASED BLOOD FLOW
(Arterial Inflow)

Rapid arterial inflow fills
corpora cavernosa
sinusoids with blood.

+ Smooth muscle apoptosis

+ Fibrosis (collagen deposition)
= Loss of elastic tissue

= Structural remodeling

Result: Poor expansion &
venous leakage

PATHOPHYSIOLOGY OF ERECTILE DYSFUNCTION

Integration of Vascular, Neurological, Hormonal & Psychogenic Mechanisms

5. VENO-OCCLUSIVE MECHANISM
(Trap & Hold)

Expanded sinusoids compress

subtunical venules — reduces

venous outflow —» maintains
intracavernosal pressure.

E. PSYCHOGENIC FACTORS
"

+ Performance anxiety

« Depression & low self-esteem
« Relationship problems

* Stress & negative emotions

( Result: Reduced central
arousal & desire

P

Erection is a complex |
neurovascular event
requiring intact nerves,
healthy vessels,
adequate hormones
and positive mindset.

6. ERECTION MAINTENANCE
Rigid Penis)

Sustained intracavernosal
pressure leads to penile
rigidity and erection.

FINAL COMMON PATHWAY

4 Smooth Muscle Relaxation
4 Blood Inflow
1 Venous Outflow

L 2

ERECTILE
DYSFUNCTION

Mellitus

@

KEY TAKEAWAYS

@ ED is a multifactorial disorder with overlapping mechanisms.

@ Endothelial dysfunction and reduced NO-cGMP pathway are central to ED.
@ Early identification of underlying causes improves treatment outcomes.

i Metabolic

:  Syndrome ;

Disease Disease

Sources: AUA Guideline 2018; EAU Guideline 2023; NIDDK 2024; Standard Medical Texts.
Figure 7. Pathophysiology of Erectile Dysfunction: interacting vascular, neurological, hormonal and psychological mechanisms.

i Sedentary

Lifestyle

KEY PATHOPHYSIOLOGICAL TRIAD IN ED

Endothelial
Dysfunction

Reduced

NO-cGMP ysfunction

Smooth Muscle

HOLISTIC APPROACH IS THE SOLUTION

Addressing root causes through lifestyle modification, medical management
and psychological support can restore erectile function and overall well-being.

CLINICAL IMPLICATION
ED is often an early marker of
systemic vascular disease.

A comprehensive evaluation
of vascular, neurological,
hormonal and psychological
factors is essential for

effective management.?.SJ

Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.

17. EVIDENCE-BASED MANAGEMENT

Management should focus on identifying the cause, treating underlying conditions, improving vascular and metabolic
health, addressing psychological factors, using appropriate medical therapy and promoting healthy lifestyle practices.

Depending on the individual and clinical assessment, treatment options may include lifestyle modification, management
of diabetes and hypertension, counseling, PDE5 inhibitors when medically appropriate, hormonal treatment in selected
cases, vacuum erection devices, injectable therapies and surgical options in selected patients. Treatment should
always be individualized by qualified healthcare professionals.

18. THE ROLE OF LIFESTYLE MEDICINE

Lifestyle modification can benefit both general health and erectile function.

e Healthy nutrition: a balanced eating pattern supporting cardiovascular and metabolic health.

» Physical activity: supports circulation, metabolic health and body-weight management.

* Healthy body weight: may improve metabolic and hormonal health.

* Smoking cessation: supports vascular and cardiovascular health.

e Alcohol moderation: avoiding excessive consumption.

« Stress reduction: relaxation and psychological support.

THE CAUSES OF ERECTILE DYSFUNCTION — RESEARCH PAPER
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« Sleep optimization: adequate sleep supports metabolic and psychological wellbeing.

19. HOLISTIC WELLNESS AND ERECTILE HEALTH

A holistic approach should not replace medical evaluation. Instead, it should support comprehensive health
improvement through medical assessment, metabolic health, cardiovascular health, appropriate endocrine evaluation,
psychological wellbeing and lifestyle wellness.

The whole-person framework includes medical health, metabolic health, cardiovascular health, hormonal health,
psychological wellbeing and sustainable lifestyle practices.

20. HWRI—ED INTEGRATED CARE MODEL™

ASSESS - IDENTIFY - TREAT - PROTECT - OPTIMIZE -~ EMPOWER

* ASSESS: comprehensive evaluation of erectile symptoms, medical history, cardiovascular risk, diabetes, blood
pressure, lifestyle and psychological wellbeing.

< IDENTIFY: determine vascular, metabolic, hormonal, neurological, psychological and medication-related contributors.
* TREAT: evidence-based treatment of underlying diseases and erectile symptoms.

* PROTECT: reduce long-term risk through smoking cessation, metabolic control, weight management and
cardiovascular prevention.

* OPTIMIZE: improve nutrition, physical activity, sleep, stress resilience and metabolic health.

« EMPOWER: educate individuals regarding risk factors, treatment adherence, healthy lifestyle and appropriate
follow-up.

21. INTEGRATED THERAPEUTIC APPROACHES

The most effective strategy is individualized and integrated. Treatment selection depends on the underlying cause,
severity, comorbidities, patient preferences and professional clinical assessment. A comprehensive approach may
combine lifestyle modification, medical therapy, hormonal evaluation, vascular and metabolic care, neurological
support, psychological therapy and selected advanced procedures.

THE CAUSES OF ERECTILE DYSFUNCTION — RESEARCH PAPER Page 10
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" FIGURE 8

THERAPEUTIC APPROACHES TO ERECTILE DYSFUNCTION

A Comprehens.'ve Integrated and Individualized Management Strategy

ED is treatable.
Multiple therapies
work best when
personalized and |
integrated. ‘

Q VAID),
/¢ SR VAIDYA
§%‘} ¥/ HOLISTIC WELLNESS
RESEARCH INSTITUTE
Serving Holistic Health
SRVAIDYA.com

d

| Goal: Restore Vascular Health Balanced Hormunes Strong Nerves & Positive Mindset for Better Erections |

MULTIMODAL THERAPEUTIC APPROACHES |

3. HORMONE 4. VASCULAR & 5. NEUROLOGICAL 6. PSYCHOLOGICAL & 7. ADVANCED &
BALANCING THERAPY METABOLIC THERAPY SUPPORT BEHAVIORAL THERAPY PROCEDURAL OPTIONS

4 (2 &ﬁ

= Vacuum erection devices (VED)
= Penile injections (Alprostadil)

PRINCIPLES OF

SUCCESSFUL TREATMENT
1. LIFESTYLE

MODIFICATION

2. PHARMACOLOGICAL
THERAPY

Identlfy & treat |
root causes

Individualized
treatment plan

« PDES inhibitors
(Sildenafil, Tadalafil,
Vardenafil, Avanafil)

+ Hormone therapy
(Testosterone replacement
when indicated)

+ Other medications
(Dopamine agonists,
Alprostadil, etc.)

Foundation of €
all therapies.

INTEGRATED TREATMENT MODEL

Medical

« Correct low testosterone
(if clinically indicated)

+ Optimize LH/FSH balance

« Manage thyroid disorders

+ Control prolactin levels

+ DHEA & other adrenal
support (if needed)

- Control diabetes,
hypertension, dyslipidemia

= Improve endothelial function
(L-arginine, L-citrulline,
antioxidants)

= Improve blood flow

= Treat obesity &
metabolic syndrome

« Neurotropic nutrients
(B vitamins, Omega-3,

* Balanced diet (mediterranean
style, low sugar & processed food)

» Regular exercise (150 min/week)

« Weight management

+ Adequate sleep (7-8 hrs)

+ Smaking & alcohol cessation

« Stress reduction (yoga, meditation)

* Counseling / Psychotherapy
Alpha lipoic acid) + Performance anxiety pros
management = Intraurethral suppositories.
« Manage neuropathy - N ‘ §
A 3 . i * Low ty shock wave
(diabetic, alcoholic, etc.) > 7
+ Cognitive behavioral therapy | therapy (LFSWT)
« Mindfulness & meditation « Penile implants (infiatable
or malleable)

Combination
therapies work
better

* Pelvic floor physiotherapy
* Mind-body relaxation Consistency,
follow-up &

panence

Holistic care for
body, mind &
relationships

WHEN TO SEEK HELP

Enhances nerve health |
lelm! signal jissi L and

Improves mental we“-beingJ {FM severs of refractory

First-line for many
ED cases.

Restores hormonal [ Improves blood flow
patients.

equilibrium. and vessel health.

TARGETS OF THERAPY EXPECTED OUTCOMES

Healthy @ Improved erectile function & firmness

Lifestyle
P Blood Vessels

Changes

o

__ Therapy
D

BETTER
ERECTIONS Hormonal

& QUALITY

OF LIFE

Vascular &
Metabalic
h

Psychologlcal

—
Integration is the key to long-lasting results.

KEY TAKEAWAYS

Healthy |

=~y Nerves ‘

Hormones.

< V Balanced )

E@\ Positive

(=)

S '\;5# Mindset
&

@ Increased libido and sexual satisfaction

@  Better stamina and energy

@ Enhanced confidence & self-esteem

Q Stronger relationship & emotional bond

Q Improved overall quality of life

o Reduced risk of cardiovascular events

Consult a qualified healthcare
professional if you have:
Persistent ED for > 3 months

+ Sudden onset ED
ED with other symptoms
(chest pain, fatigue, low mood)
ED after prostate surgery
or other medical conditions

Early evaluation improves
treatment success.

" FINAL GOAL

HOLISTIC APPROACH IS THE SOLUTION

Combining modern medicine with lifestyle optimization, mental well-being
and relationship health leads to sustainable recovery and long-term
sexual vitality.

@ ED is a multifactorial condition — treat the whole person, not just the symptom.
@ Lifestyle, medical, hormonal, neurological and psychological factors all matter.
@ Integrated, personalized and holistic care provides the best outcomes.

@ Early intervention prevents progression and improves recovery.

Restored erectile function,
improved quality of life and
overall well-being.

Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.

Sources: AUA Guideline 2018; EAU Guideline 2023; NIDDK 2024; Standard Medical Texts.

Figure 8. Therapeutic Approaches to Erectile Dysfunction: a comprehensive, integrated and individualized management strategy.

22. DISCUSSION

The modern understanding of Erectile Dysfunction has evolved significantly. ED should no longer be viewed solely as a
localized sexual problem. It may reflect broader dysfunction involving blood vessels, metabolism, the nervous system,
hormonal regulation and psychological health.

The relationship between ED and cardiovascular disease is particularly important. Similarly, the strong relationship
between diabetes and ED demonstrates the importance of integrated metabolic care. Therefore, effective management
requires a shift from asking only “How can we treat the symptom?” to asking “Why has erectile dysfunction developed,
and what underlying factors can be identified and improved?”

23. LIMITATIONS

This paper is an integrative clinical review and conceptual wellness framework. It is not a substitute for individualized
medical care, not a prescription protocol, not a replacement for specialist evaluation and not intended to promote
unproven treatment claims. ED can result from multiple interacting factors, and individual assessment is essential.

24. CONCLUSION

Erectile Dysfunction is a common and multifactorial health condition involving complex interactions between vascular,
neurological, hormonal, metabolic, psychological and lifestyle factors. The evidence strongly supports investigating
underlying causes rather than viewing ED solely as a symptom requiring temporary treatment.

The presence of persistent ED may provide an important opportunity to evaluate cardiovascular health, diabetes, blood
pressure, obesity, hormonal status, medication effects, psychological wellbeing and lifestyle risks.

The proposed HWRI—ED Integrated Care Model™ provides a structured whole-person framework: ASSESS -
IDENTIFY - TREAT - PROTECT - OPTIMIZE -~ EMPOWER. The objective is to integrate evidence-based medical
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evaluation with lifestyle optimization, cardiovascular awareness, metabolic health, psychological wellbeing and patient
empowerment.

ERECTILE HEALTH IS CONNECTED TO WHOLE-BODY HEALTH.

25. CLINICAL DISCLAIMER

This research paper is intended for educational and academic purposes. Erectile Dysfunction may be associated with
cardiovascular disease, diabetes, hormonal disorders, neurological conditions, medication effects and psychological
factors. Individuals experiencing persistent erectile difficulties should consult a qualified healthcare professional for
appropriate evaluation. Lifestyle interventions and holistic wellness practices may support overall health but should not
replace evidence-based diagnosis, medical treatment or specialist consultation.
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