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Background: Erectile dysfunction (ED) is a multifactorial medical disorder often neglected in clinical practice between elderly men, 
defined as the inability to achieve and/or maintain a penile erection sufficient for satisfactory sexual intercourse and a common clinical 
entity among men and associated with impaired quality of life and cardiovascular diseases in elderly men. The aim of this study is to 
evaluate the association between ED and clinical, demographic and behavioral parameters in elderly men.
Methods: A total of 2436 males aged 60 years and over who participated in the health screening between January 2008 and 
December 2018 were included in this study. Laboratory exams, clinical and behavior profiles were analyzed. Logistic regression 
models were used.
Results: Men with ED were older (65.87±5.49 vs. 63.85±4.05 years old. p<0.001), higher prevalence of physical inactivity (23.8 vs. 
19%, p = 0.039) and had a higher body mass index (BMI; 28.36±4.06 vs. 27.72±3.89 kg/m2. p<0.001) than men without ED. The 
multivariate model shown that hypertension (p = 0.001), diabetes mellitus (p<0.001), lower urinary tract symptoms (LUTS), 
depressive symptoms (p<0.001) and age (p<0.001), were strongly associated with ED.
Conclusion: The main risk factors associated with ED in elderly men were hypertension, diabetes mellitus, LUTS, depressive 
symptoms and age.
Keywords: age, elderly, erectile dysfunction, obesity, sexual medicine, ED

Introduction
Erectile dysfunction (ED) is a multifactorial medical disorder defined as the inability to achieve and/or maintain a penile 
erection sufficient for satisfactory sexual intercourse1 and is a common clinical entity among men, with prevalence 
ranging from 8% in men 20–30 years of age to 37% in men 70–75 years of age.2 This sexual disorder often neglected in 
clinical practice,3 can significantly impairs quality of life1 and is associated with cardiovascular health4, 5 and risk of 
cardiovascular events,4 because to increase in systemic arterial damage resultant in occurrence of atherosclerosis.5, 6 

Therefore, it is important to identify and reduce ED risk factors, especially the modifiable ones.7

Meta-analyses of cross-sectional population studies8 have shown that behavior and clinical factors were associated 
with ED and, although the results were inconsistent and somewhat inconclusive, besides most cross-sectional studies 
were carried out with different age groups and were not adjusted for confounding variables,8 which limits the multi-
factorial understanding of the relationship between ED, behavior and clinical factors in a specific population.

As age affect the perception and treatment-seeking of ED,9 knowing the epidemiology of ED in elderly men is 
paramount to planning prevention strategies. To the best of our knowledge, only 2 meta-analyses9,10 have investigated the 
association between ED and behavior, adjusting for clinical variables, in elderly men. However, Gupta et al10 analyzed 
data only 740 patients. Nicolosi et al11 and Moreira et al12 investigated the association between ED and various risk 
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factors in men aged between 40–70 years. These studies used validated questionnaires to assess depressive symptoms and 
lower urinary tract symptoms (LUTS; CES-D and IPSS, respectively) but not to assess ED or physical activity levels, 
which were both evaluated with single generic questions.11,12 Akkus et al13 observed an increase in the risk of age-related 
ED. Being over 70 years of age (6.6% of the total sample) presented a risk 171.09 times greater (95% CI: 107.80–271.54) 
than adults aged between 40 and 49 years. The lack of investigation between ED and various risk factors added to non- 
use of validate questionnaires to analyze the outcome variables, in elderly aged over 70 years, difficult to understand the 
behavior of ED in this population. Therefore, the aim of this study is to evaluate the association between ED and clinical, 
demographic and behavioral parameters in a cohort of 2436 elderly men.

Materials and Methods
Design
This study is a single center based, and retrospective cross-sectional analysis, with primary aim to verify the association 
between clinical, demographic and behavioral parameters and ED in elderly Brazilian men. Clinical, demographic and 
behavioral data of men aged 60-years-old or older were collected from a health assessment in the Preventive Medicine 
Center at Hospital Israelita Albert Einstein between 2008 and 2018. The Ethics Committee of the Hospital Israelita 
Albert Einstein approved this study (CAAE 94867018.6.0000.0071). A waiver of informed consent was requested and 
granted due to the observational nature of the study, without adding risks or prejudice to the well-being of research 
patients. In addition, the waiver of the TCLE is justified by not offering possibilities for regular contact and follow-up. 
A patient data confidentiality was guaranteed due to our strict internal protocols.

Participants and Settings
Data from 44,395 male check-ups were included. Only the most recent visit was considered in individuals with duplicate 
data, i.e., more than one preventive medical visit. We excluded individuals with missing data ED, males less 60 years of 
age, individuals without sexual activity reported in the last year (evaluated with a self-assessment binary question 
[positive or negative]), and those with penile prostheses. Finally, data from 2436 men over or equal 60 years of age were 
analyzed.

Clinical Data
Age was registered according preventive medicine assessment. Weight (InBody 230 [Ottoboni®]) and height were 
evaluated and body mass index (BMI) was calculated. Blood pressure was measured according to the American Heart 
Association.14

Metabolic syndrome was defined as recommended by the World Health Organization15 and comorbidities (systemic 
arterial hypertension, diabetes mellitus, dyslipidemia, tobacco use, nonalcoholic fatty liver steatosis [NASH], and 
continuously used medications) were assessed through medical records. If data were unavailable in medical assessment, 
we considered presence of hypertension and diabetes when a patient self-reported hypertension or self-reported chronic 
use of antihypertensive medication and self-reported diabetes mellitus or self-reported chronic use of anti-diabetic 
medication, respectively.

Laboratory data [glycosylated hemoglobin percentage (%), a standard lipid panel (mg/dL), ultrasensitive c-reactive 
protein high (mg/dL) and uric acid levels (mg/dL)] were collected after an overnight fast and were standardized criteria 
for quality control established by the Brazilian Health Ministry.

Behavior factors were assessed using dedicated and validated questionnaires. Alcohol consumption was evaluated with 
Alcohol Use Disorders Identification Test (AUDIT),16 depressive symptoms with Beck Depressive Inventory (BDI),17 

perceived stress with Perceived Stress Scale (PSS),18 physical activity levels with IPAQ19 and ED with IIEF-5.20

Erectile Dysfunction
For presence and levels of ED, we used IIEF-5.20 The questionnaire consists of five questions in two domains (erectile 
function and intercourse satisfaction) and scored on a five-point ordinal scale (1–5) where lower values represent poorer 
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sexual function. The IIEF-5 scores were: severe (5–7), moderate (8–11), mild to moderate (12–16), mild (17–21), and no 
ED (22–25).

Data Analyses
Frequencies and percentages were used for categorical variables, while the means and standard deviations (SDs) were used 
for continuous variables. Shapiro–Wilk test was used to data normality. To compare the categorical variables, we used chi- 
square test. To compare numerical variables, we used Student’s t-test and the Mann–Whitney test, according to data 
normality. A logistic regression model was used and the IIEF-5 scores were categorized in ED presence (≤21 points, 
including severe, moderate, mild to moderate and mild categories) and ED absence (>21 points). A p value < 0.05 was 
considered significant. Adjusted odds ratios (aOR) and 95% confidence intervals (95% CIs) were computed for the logistic 
model results. Statistical analyses were conducted using SPSS for Windows Version 24.0 (IBM Corp, Armonk, NY, USA).

Results
Demographic and Clinical Data
We studied 2436 men aged 60 to 91 years. A 1000 of them (41.05% of the participants) reported ED. Among them, 22.3% 
had mild ED, 9.5% had mild to moderate ED, 4.6% had moderate ED, and 4.7% had severe ED. Table 1 presents the 
comparison of demographic and clinical data of study participants. Individuals with ED were older (65.87 ± 5.49 vs, 63.85 
± 4.05 years old. p<0.001) and had higher BMI (28.36 ± 4.06 vs. 27.72 ± 3.89 kg/m2. p<0.001) than individuals without 
ED. Glycosylated hemoglobin (6.01 ± 1.07 vs. 5.84 ± 0.77%, p<0.001) and ultrasensitive c-reactive protein (3.57 ± 9.23 vs. 
2.76 ± 5.42 mg/dL, p<0.001) were significantly higher in elderly with ED was higher in elderly with ED. High uric acid and 
triglycerides levels were not different between the groups (p = 0.85 and 0.74, respectively) and lipid profile results were 
conflicting. Regarding lipid profiles, high-density lipids (46.15 ± 11.38 vs. 44.61 ± 11.49 mg/dL, p<0.001) were better in 
elderly without ED, but low-density lipids (105.02 ± 35.06 vs. 111.93 ± 34.62 mg/dL, p<0.001) were worse.

Comorbidities
Table 2 shown the relative frequencies of comorbidities in relation to ED. Elderly men with ED had significantly more 
hypertension (p<0.001), diabetes mellitus (p<0.001), metabolic syndrome (p = 0.005) and non-alcoholic fatty liver 
steatosis (p = 0.024), associated with higher cardiovascular risk. Besides, individuals with ED had a significantly higher 
prevalence of moderate and severe LUTS (p<0.001).

Table 1 Demographic and Clinical Test Results in Relation to ED in Elderly Men (N = 2436)

Variable Mean ± SD p-value

All Patients With ED Without ED

Age 64.68 ± 4.80 65.87 ± 5.49 63.65 ± 4.05 <0.001

BMI (kg/m²) 27.98 ± 3.97 28.36 ± 4.06 27.72 ± 3.89 <0.001

HDL (mg/dL) 45.51 ± 11.45 44.61 ± 11.49 46.15 ± 11.38 <0.001

LDL (mg/dL) 109.09 ± 34.96 105.02 ± 35.06 111.93 ± 34.62 <0.001

TG (mg/dL) 147.62 ± 99.47 148.44 ± 84.20 147.05 ± 108.88 0.74

UA (mg/dL) 5.95 ±1.62 5.94 ± 2.06 5.95 ± 1.21 0.85

HbA1c (%) 5.92 ± 0.92 6.01 ± 1.07 5.84 ± 0.77 <0.001

Ultrasensitive c-reactive protein high (mg/dL) 3.04 ± 7.29 3.57 ± 9.23 2.76 ± 5.42 <0.001

Note: t-Student test: Mann–Whitney test. 
Abbreviations: ED, erectile dysfunction; SD, standard deviation; BMI, body mass index; kg/m2, kilogram/ square meter; n, sample size; TC, total 
cholesterol; HDL, high-density lipids; LDL, low-density lipids; TG, triglycerides; UA, uric acid; HbA1c, glycosylated hemoglobin.
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Behavioral Assessment
Elderly with ED had a higher prevalence of perceived stress and depressive symptoms (p<0.001 for all comparisons) 
but not showed differences between tobacco use and alcohol consumption (p = 0.30 and p = 0.51, respectively), as 
shown in Table 3. The distribution of physical activity levels in individuals with and without ED is shown in 
Figure 1 (p = 0.039). In total, 21% of the individuals were sedentary, 27.9% were low active, 41% were active and 
10.1% were high active.

Table 2 Relative Frequencies (%) of Comorbidities in Relation to ED in Elderly Men (N = 2436)

Variable Relative Frequency (%) p-value

All Patients With ED Without ED

Hypertension 51.3 58.2 46.4 <0.001

Diabetes mellitus 20.7 27.8 15.8 <0.001

Dyslipidemia 60.8 60.5 61.0 0.803

Use of hypolipemiant 39.9 42.1 38.3 0.060

Metabolic syndrome 18.1 20.7 16.2 0.005

Non-alcoholic fatty liver steatosis 56.8 59.5 54.9 0.024

Lower urinary tract symptoms <0.001

Absent/mild 78.3 68.5 85.0

Moderate 18.7 26.6 13.2

Severe 3.0 4.9 1.8

Notes: Chi-squared test; n = sample size.

Table 3 Relative Frequencies of Tobacco Use, Risky Alcohol Consumption, Perceived Stress and Depressive 
Symptoms in Relation to ED in Elderly Men (N = 2436)

Variable Relative Frequency (%) p-value

All Patients With ED Without ED

Tobacco use Never 53.2 51.6 54.3 0.30

Previous 38.1 40.0 36.9

Active 8.7 8.5 8.9

Alcohol consumption Low-risk 84.0 82.9 84.7 0.51

Hazardous 14.1 15.1 13.5

Moderate-severe 

alcohol use disorder

1.9 2.0 1.8

Perceived stress Absent 83.3 79.8 85.9 <0.001

Present 16.7 20.2 14.1

Depressive symptoms Absent 86.1 79.9 90.4 <0.001

Present 13.9 20.1 9.6

Notes: Chi-squared test; n = sample size.
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Predictors of Erectile Dysfunction
Stepwise backward multiple logistic regression was performed, analyzing only the variables associated with statistically 
significant risk or protection factors for ED in a full multiple logistic regression model (Supplementary Appendix 1). 
Finally, hypertension, diabetes mellitus, LUTS, depressive symptoms and age were strongly associated with ED, as 
shown in Table 4.

Discussion
We observed that hypertension, diabetes mellitus, LUTS, depressive symptoms and age were a strong risk of ED in elderly, 
after controlling for other risk factors. In contrast, we did not find an association between physical activity levels and ED in 
the elderly population, which differs from the results found in recent real-world cross-sectional population studies.8–10

Our results reinforce previous findings in the literature.4–9,21,22 The high prevalence of ED impairs the elderly’s 
quality of life21,22 and was associated with cardiovascular complications4–6 and atherosclerosis.4–9 Additionally, we 
observed that independent risk factors for ED were conditions that are also well-established risk factors for athero-
sclerosis, such as age, systemic arterial hypertension and diabetes mellitus.23
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Figure 1 Level of Physical Activity Among Elderly with and without ED (n = 2436).

Table 4 Predictors of ED in Elderly Men (N = 2436)

Variable OR CI (95%) p

Hypertension 1.39 1.15 1.69 <0.001

Diabetes mellitus 1.82 1.44 2.30 <0.001

Lower urinary tract symptoms
Moderate 2.27 1.77 2.90 <0.001

Severe 2.84 1.62 4.98 <0.001

Depressive symptoms 2.14 1.62 2.83 <0.001

Age 1.09 1.06 1.11 <0.001

Multiple logistic regression (Stepwise backward)
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DM was strongly associated with ED in our study. We hypothesize that diabetic elderly was reported to have an 
earlier onset of ED that presents with greater severity and poorer response to its treatment,24 besides to worse aspects of 
synergistic vascular, neurological, and endocrine metabolism and decreased levels of testosterone.25

LUTS were associated with ED in our study.26 We suggest early preventive assessment and follow-up of ED, because 
LUTS can lead to negative sexual symptoms.

Depressive symptoms were associated with ED, as in other reports.9,21,27,28 Additionally, many anti-depressive drugs 
increase risk of ED, and patients with ED and depressive symptoms have less adherence to treatment for ED.21 

Therefore, special attention should be given to this association when planning and assessing its treatments and also in 
the association that this variable has with other behavioral and clinical factors.

Aging was associated with ED as previous studies.4,9–11 Age increases the prevalence and severity of ED because 
decreases testosterone levels, impacting in the process of atherosclerosis, resulting to penile vascular arteriopathy, 
worsening arterial blood flow and to symptomatic coronary artery disease impacting sexual physical performance,29 

besides that libido, sexual function, physical fitness, and mood.30 Furthermore, although ED increases with age, it is not 
an inevitable outcome of the aging process.

We reinforce those controlling comorbidities and promotion of healthy lifestyle habits. Although physical activity 
levels were not a protective factor in our study, have been a protective factor in the control of systemic arterial 
hypertension,31 insulin resistance and diabetes,32 LUTS33 and emotional factors.34

Our study shown several potential limitations and several strengths. First several potential limitations were not 
collecting data about the use of medication for ED, which could influence in the prevalence of ED and response of risk 
and protective factors on the disease. Lack of hormonal status, and other conditions associated with ED, such as 
obstructive sleep apnea presence and gastroenterological disease should be analyzed.

In addition, the sample selection could influence in the inference made in our study. Only elderly with private 
insurance and who participated in health check-ups were included, what prevents the generalization to the entire elderly 
Brazilian population.

On the other hand, first several strengths were the important analysis of ED performed in Brazil. In addition, all 
participants underwent a detailed, complete and validated health examination by a physician, including the assessment of 
prevalence and severity of ED, behavior factors, physical activity levels, which reinforces the reliability and validity of 
the demonstrated results. We hope that our study can be used, preventively, in clinical and public health settings. 
Although our study did not show a causal relationship, this could be an influence on elderly men to use ED prevention 
strategies and improve their lifestyle.

Conclusion
We did find an association between ED and hypertension, diabetes mellitus, LUTS, depressive symptoms and age the 
elderly population, however, we did find the same association between ED and physical activity levels. Although, 
physical activity levels are strongly associated in controlling risk factor in ED as hypertension, diabetes, LUTS and 
depressive symptoms.
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