
T
E

M
A

S LIV
R

E
S   FR

E
E

 T
H

E
M

E
S

2763

1 Departamento Materno-
Infantil, Faculdade de 
Medicina, Universidade 
Federal de Pelotas. Av. 
Duque de Caxias 250, 
Fragata. 96030-001  Pelotas  
RS  Brasil. 
dvduarte@hotmail.com

Prevalence of erectile dysfunction oral drugs use 
in a city of southern Brazil

Prevalência do uso de drogas orais para disfunção erétil 
em uma cidade do sul do Brasil

Resumo  Na última década houve um grande 
avanço no tratamento da disfunção erétil (DE), 
com o advento dos inibidores da fosfodiesterase-5. 
Existem poucos trabalhos sobre a prevalência de 
uso destas drogas. Foi realizado um estudo trans-
versal de base populacional na cidade de Pelotas. 
A amostra foi composta por 1.082 homens com 
20 anos ou mais de idade que responderam um 
questionário confidencial e auto-aplicado. A pre-
valência do uso de medicamentos estimulantes 
da ereção (MEE) foi de 5%(IC95% = 4%-7%). 
Idade avançada e DE foram fortemente associa-
dos a uma maior prevalência de uso de MEE. A 
prevalência foi também maior em indivíduos com 
ensino superior e aqueles separados. A prevalência 
de DE em homens que usaram MEE foi de 68%, 
sendo maior do que a prevalência encontrada em 
toda a amostra (27%). A maioria dos indivíduos 
não teve aconselhamento médico para o uso de 
MEE (68%). Sildenafil foi a droga mais utilizada 
(38%), seguida por aquelas não regulamentadas 
(14%). A prevalência do uso de MEE é maior em 
indivíduos com disfunção erétil, opondo-se à no-
ção de uso “recreativo” de EDD.
Palavras-chave  Disfunção erétil, Prevalência, 
Medicação, Estudo transversal

Abstract  The last decade has seen a breakthrough 
in the treatment of erectile dysfunction (ED) with 
the advent of phosphodiesterase-5 inhibitors. 
There are few population-based observational 
studies on the prevalence of use of these drugs. 
We conducted a cross-sectional population-based 
study in the city of Pelotas (Brazil). Our sample 
comprised 1,082 men aged 20 years or older who 
answered a confidential and self-administered 
questionnaire. Prevalence of EDD use was 5% 
(IC95% = 4%;7%). ED and advanced age were 
strongly associated with a higher prevalence of 
EDD use. ED prevalence in men who used EDD 
was 68%, which was much higher than the one 
found in the entire sample (27%). The use of EDD 
was more frequently reported among separated 
men, respondents with higher level of education 
and those without ED. A high proportion of re-
spondents (68%) did not seek medical advice on 
the use of EDD. Sildenafil was the most commonly 
used drug (38%) but non-regulated and non-ev-
idence-based drugs were also frequently used 
(14%). Prevalence of EDD use is higher among 
individuals with ED, opposing to the notion of 
recreational use of EDD.
Key words  Erectile dysfunction, Prevalence, 
Medication, Cross sectional
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Introduction

The last decade has seen remarkable advances 
in the management of erectile dysfunction (ED) 
with the advent of phosphodiesterase-5 (PDE-5i) 
inhibitors (sildenafil, tadalafil, vardenafil, lode-
nafil and udenafil). A review showed that several 
studies have evidenced the efficacy and safety of 
these drugs1. In the United States, the prevalence 
of sildenafil use increased from 0.8% to 1.4% 
(84%) in the first four years after its introduction 
to the market2. It is estimated a growing use of 
PDE-5i drugs in Brazil, which trade moves an-
nually more than 70 million dollars with high 
investment by the pharmaceutical industry.³ Fur-
thermore, there is a parallel trade of non-regu-
lated drugs for erectile dysfunction. These drugs 
have not been approved for use by the Brazilian 
National Health Surveillance Agency (ANVISA) 
and are smuggled and sold unlawfully without 
medical prescription3.

The use of PDE-5i drugs has been associated 
with several adverse effects. These adverse effects 
are mild, such as facial flushing, headache and 
nasal congestion. In addition, there are few case 
reports relating to the use of PDE-5i agents with 
serious complications, such as myocardial infarc-
tion, aortic dissection, stroke, ocular and audito-
ry complications4-6. A meta-analysis has showed 
severe clinical adverse events of PDE-5i drugs are 
not more common than placebo7. 

A study conducted in 19 Brazilian cities 
found that the prevalence of erectile dysfunction 
was 43.6% and the proportion of men who re-
ported ever taking a drug of any type to stimulate 
or maintain an erection was 14.9%. This study 
interviewed 5,613 men aged 40 years or older 
recruited in the streets, parks, malls and beaches 
and used self-administered questionnaire8. 

Some studies have showed that young adults 
often use EDD for recreational purposes, asso-
ciated with alcohol, illicit drugs, multiple sexu-
al partners, unprotected sex and sex with other 
men9,10. EDD seem to be obtained with appropri-
ate medical advice in less than 5% of cases11,12.

Despite easy access to EDD in Brazil, there are 
no population-based studies on the prevalence of 
EED use and factors associated. The large studies 
on male sexuality carried out in Brazil have fo-
cused mainly on the prevalence of ED and have 
described briefly the prevalence of EDD13-16. Oth-
er studies have focused exclusively on the use of 
PDE-5i in young adults17,18, without exploring 
other medications used for enhancing erection. 
Non-regulated 5-IPDE drugs are known to be 

unlawfully sold in Brazil but the proportion of its 
users is unknown.

Therefore, we aimed to assess the prevalence 
of EDD use among adult men, to describe the 
profile of EDD users and major socioeconomic 
and behavioral factors associated with their use. 

Methods

We conducted a cross-sectional popula-
tion-based study in Pelotas, a mid-sized city with 
approximately 350,000 inhabitants located in 
southern Brazil. Data was collected from Janu-
ary 25 to May 5, 2010. Random cluster sampling 
technique was used based on 408 census tracts in 
the urban area, according to the most recent cen-
sus of the Brazilian Institute of Geography and 
Statistics (IBGE). This study is part of a health 
research consortium that addressed more than 
13 topics, and interviewed 3,059 people aged 20 
years or older. Sample size estimation was based 
on a prevalence of EDD use of 3,5% which was 
obtained through a pilot study, a confidence in-
terval of 95%, a power of 80% and a two-tailed 
test with a 5% significance level. We also added 
15% to the final sample size to correct for pos-
sible losses and refusals and 70% for design ef-
fect. A minimum sample size of 1,458 respon-
dents was required to assess the association of 
EDD use and sexual orientation. Because we 
could not interview 1,458 individuals, we could 
not assess the association between EDD use and 
sexual orientation. However, the final sample ob-
tained was large enough to assess other associa-
tions of interest and the prevalence of EDD use. 
Trained female interviewers who had completed 
high school carried out data collection during 
home visits. The interviewers received a 40 hours 
training and their performance was evaluat-
ed in a pilot study before being selected to the 
study. Data were collected through a confidential, 
anonymous, and self-administered questionnaire 
consisting of nine questions on the use of EDD. 
Before answering the questionnaire, respondents 
were informed about anonymity and confiden-
tiality of responses. Men aged 20 years or older 
were included in the study. We excluded those 
men illiterate and those who had physical limita-
tions that would prevent completion of the ques-
tionnaire. Data quality control was carried out by 
applying a simplified questionnaire to 10% of the 
sample.

Those who agreed to participate in the study 
received a kit including a copy of the question-
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naire, a clipboard, a pen, an envelope and a sta-
pler. Respondents were asked to complete the 
questionnaire, place it into the envelope, clip it 
and drop it in a sealed box. All envelopes were 
opened only by the principal researcher. These 
confidential questionnaires were double entered 
and validated using EpiData. A number on the 
back of the questionnaire linked the confiden-
tial questions to non-confidential information 
(e.g., income, level of education, age, marital 
status, etc.). Data entry staff had access only to 
this number; therefore respondents could not be 
identified by their names. 

The study was approved by the Research Eth-
ics Committee of the Faculty of Medicine of the 
Federal University of Pelotas.

Erectile dysfunction was evaluated by a single 
question derived from the Massachusetts Male 
Aging Study19,20 used by Abdo et al in a Brazilian 
study13. 

EDD use was defined as having used any sub-
stance (PDE-5i, non-regulated drugs or others) 
in order to stimulate erection, with or without a 
medical prescription.

Statistical analyses were conducted using 
STATA 10. We used chi-square tests for bivariate 
analysis and Poisson regression for multivari-
able analysis. Adjusted analyses were based on a 
conceptual model with two hierarchical levels of 
determination. The first (distal) level included 
age, marital status, schooling and income; and 
the second (intermediate) level included degree 
of self-reported ED. Variables with a level of sig-
nificance of 0.2 in univariate analyses were kept 
in the final model. The survey sample design was 
taken into account in all analyses. We used svyset 
Stata commands to take into account the sample 
weights and clustering.

 

Results

Of 3,059 eligible individuals for the health re-
search consortium, 1,331 (43.5%) were male, of 
which 13.5% refused to be interviewed or were 
considered losses to follow up. Of the remaining 
1,151, 49 (4.2%) were excluded as they were illit-
erate (41) or not able to complete a self-admin-
istered questionnaire (motor sequelae of stroke, 
dementia and visual disability). The number of 
households visited was 1,512 and the average of 
men per household was 0.88. Of the 1,102 men 
eligible to complete the confidential question-
naire, 20 (0.2%) were lost or refused to partici-
pate. A total of 1,082 men completed the confi-

dential questionnaire, of those 58 men reported 
no sexual intercourse during the last year and 
were excluded from the analysis. Design effect on 
the outcome was 1.13. Figure 1 shows losses to 
follow up and refusals. 

Compared to respondents, nonrespondents 
were significantly older, less educated and had 
lower income. No difference was found regarding 
marital status and race.

From a total of 1,082 confidential question-
naires, 71% were properly filled out. The preva-
lence of use of EDD during the last year was 5.0% 
(95% CI 3.6%–6.5%). 

Table 1 describes sociodemographic and be-
havioral characteristics of the sample. The mean 
age was 44.4 years (range: 20–88; standard devia-
tion [SD]: 15.8 years). Approximately 70% of the 
respondents were married and 62% had middle 
school education. Forty-two percent of respon-
dents were from families in the upper tertile of 
household income (above 3.5 monthly minimum 
wages). The Brazilian monthly minimum wag-
es in 2010 was U$ 356,25. Thirteen respondents 
(1.3%) reported ever having sex with other men. 
Twenty seven percent of individuals of total sam-
ple reported to have some degree of erectile dys-

Figure 1. Losses, refusals and exclusions in the 
confidential questionnaire of the study.

1,331 men 

180 (13.5%) Losses and refusals 
in the research consortium

116 (8.7%) Refusals
64 (4.8%) Losses

1,151 men 

49 (4.2%) Exclusions
(confidential questionnaire)

41 (3.5%) illiterate
8 (0.7%) unable to participate

1,102 men 

20 (1.8%) Losses and refusals
5 (0.04%) Refusals
15 (0.13%) Losses

1,082 men 
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function. The question on sexual orientation had 
the highest rate of missing information (9.6%).

Table 2 describes EDD use among individuals 
with and without erectile dysfunction according 
to socioeconomic characteristics. The prevalence 
of EDD use was higher among individuals with 
ED at all age groups. Among individuals whose 
marital status is separated, the prevalence of 
EDD use was not related with ED report, differ-
ently from the other categories of marital status 
that shown higher prevalence of EDD use among 
those reporting ED. A higher prevalence of EDD 
use among men reporting ED was found also at 
all income and schooling groups when compared 
to those without ED. 

Figure 2 shows the most commonly used type 
of EDD. Among those who reported using EDD 
during the last year, 38% used sildenafil, 14% 
non-regulated PDE-5i, 12% other medications 
such as tonics and vitamins, 10% tadalafil, 6% 
vardenafil and 6% lodenafil. Fourteen percent 
of men did not recall the medication used, and 
16% used more than one type of EDD. Most men 

(68%) reported having used EDD without medi-
cal supervision. None user younger than 39 years 
sought medical advice whereas 36.6% of men 
older than 39 years sought medical advice (p = 
0.05)

With regard to motivation for EDD use, about 
two-thirds reported using them to enhance their 
sexual performance. However, 75.9% of men 
who selected this answer had some degree of ED. 
Curiosity was the second most reported reason 
(15.7%); 10% admitted that without medication 
they could not obtain an erection; 7.8% used for 
fear of failing erection; and 6% reported other 
reasons, including premature ejaculation.

Regarding the frequency of EDD use, 56% re-
ported occasional use and 22% reported always 
or almost always using them when they had sex 
last year.

Twenty-six percent of respondents reported 
using EDD with alcohol, and none reported us-
ing them with illicit drugs.

Table 3 describes crude and adjusted effects 
of age, marital status, income, education level, 

Table 1. Socio-demographic and behavioral characteristics of male respondents. 

Variable N Prevalence (%) 95% CI

Total 1082 100 –

Age 
20–29
30–39
40–49
50–59
60 or more

250
193
233
198
208

23.1
17.8
21.6
18.3
19.2

20.9–25.3
15.4–20.2
19.1–24.0
16.4–20.2
16.9–21.6

Marital status
Married/living with a partner
Single/not living with a partner
Separated 
Widowed

735
255

64
28

68.0
23.6

5.9
2.6

65.0–70.1
20.1–26.1

4.5–7.4
1.6–3.6

Education (years of schooling)
0–4
5–11
12 or more

193
665
208

18.1
62.4
19.5

14.8–21.4
58.8–65.9
15.4–23.6

Income (tertiles)
1st
2nd
3rd

254
365
449

23.8
34.2
42.0

20.4–27.1
30.5–37.8
37.2–46.8

Sexual orientation and activity *
Women only
Men and women
No sexual relations last year

965
13
58

93.1%
1.3%
5.6%

91.6-94.7
0.6-1.9
4.2-7.0

Degree of self-reported ED†

No ED
ED

725
267

73.0%
27.0%

70.3–75.9
24.1–29.7

* Missing values= 104. † ED: erectile dysfunction.
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sexual orientation and ED on the prevalence of 
EDD use. The prevalence of EDD use was high-
er in respondents with ED compared with those 

who did not report this condition. This effect 
remained after adjusting for age, income, educa-
tion level, marital status and sexual orientation 
(PR 5.4, 95% CI 2.8–10.6; p < 0.001). There was 
a positive linear trend of age in EDD use (p < 
0.001), with PRs increasing with age and higher 
ratio among individuals aged 60 years or more 
(PR 8.0, 95% CI 2.9–22.1; p < 0.001). The prev-
alence of EDD use was higher among separated 
individuals compared to married or those living 
with a partner, even after adjusting for confound-
ers (PR 3.3, 95% CI 1.7–6.3; p < 0.001). In addi-
tion, higher education was associated with higher 
prevalence of EDD (p < 0.001). As for household 
income, no difference in the prevalence of EDD 
between tertiles of income was found after ad-
justing for age, education level, marital status, 
sexual orientation. 

Discussion

The prevalence of EDD use was 5%. The preva-
lence of the EDD use was much higher in respon-
dents with some degree of ED, in comparison to 
individuals without ED. We could not find other 
population-based studies on the prevalence of 
EDD use to compare to our findings. The Popu-
lation-Based Study of the Elderly in Brazil: Men’s 

Table 2. Distribution of EDD* use according socioeconomic variables in individuals with ED and without ED†. 

Variables
Without DE With DE

N Prevalence (%) N Prevalence (%)

Age 
20–29
30–39
40–49
50–59
60 or more

219
159
170
111
64

0,9
3,1
1,8
1,8
6,5

18
22
39
38
40

11,1
9,1

12,8
13,2
7,5

Marital status
Married/living with a partner
Single/not living with a partner
Widowed
Separated

473
195

9
46

1,1
2,6
0

13,0

121
24
4
8

9,9
12,5
25,0
12,5

Education (years of schooling)
0–4
5–11
12 or more

76
477
762

1,32
1,47
4,9

34
87
35

2,9
6,9

25,7

Income (tertiles)
1st (lowest)
2nd
3rd (highest)

166
240
306

1,8
1,2
3,3

34
46
76

2,9
4,3

17,1
* Erectile dysfunctions drugs, † Erectile Dysfunction.

Figure 2. Relative frequency of erectile dysfunction 
drugs use on the last 12 months. Pelotas, Brazil, 2010.

* other medications such as tonics, vitamins and herbal 
products
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Results8 reported a 14.9% prevalence of EDD 
use, however, this study selected a convenience 
sample. Thus, more than a half of respondents 
(54.8%) were college educated.

Sildenafil was the most commonly report-
ed drug. This is possibly due to a longer clinical 
experience with this drug (about 10 years) and 
massive advertisement campaigns. Non-regu-
lated PDE-5i were the second most used EED 
which may reflect their lower cost and ease of 
purchase without prescription, as well the lack of 
control of illegal trade of these products. A sig-
nificant proportion of EDD users made use of 
several agents simultaneouslysuch as vitamins, 
tonics, herbal extracts, among others, which have 
non-evidence-based of their effects.

We observed a discrepancy between ED prev-
alence and EDD use. This paradox between high 
prevalence of ED and low EDD use has been 
previously reported21,22 and may be explained to 
certain extent by age. Age was strongly positive 
associated with EDD use and higher prevalence 
of ED, which justifies increased EDD use among 
older individuals. Otherwise, the prevalence of 

EDD use may be underestimated among younger 
individuals because they may find difficult to ad-
mit their use at younger ages.

Prevalence of EDD use was higher among 
separated men, even after adjusting for age, ed-
ucation, income and sexual orientation. High-
er education levels were associated with higher 
prevalence of EDD use. A high proportion of 
men reported using EDD with alcohol, but there 
were no reports of concomitant use of illicit 
drugs and EDD.

Regarding sexual orientation, the preva-
lence of respondants who reported ever having 
sex with other men was 1.3%. This rate is much 
lower than the one reported on other studies 
(around 5%)8,11. No significant association was 
found between sexual orientation and EDD use.

Our study has limitations inherent to studies 
that address personal, intimate issues or issues 
that cause social constraints. Despite all our ef-
forts to ensure data protection and confidenti-
ality, respondents may have felt embarrassed to 
provide accurate answers. The fact that the ques-
tionnaires were provided by female interviewers 

Table 3. Factors associated with erectile dysfunction drugs use in men, according to socio-demographic and 
behavioral characteristics. 

Variable Prevalence (%)
Crude analysis Adjusted analysis

PR* 95% CI† p-value PR* 95% CI† p-value

Age 
20–29
30–39
40–49
50–59
60 or more

2.4
3.7
4.4
5.3

10.3

1.0
1.5
1.8
2.2
4.3

–
0.6–4.3
0.7–4.8
0.8–5.8

1.7–10.1

<0.001‡

1.0
2.0
2.9
3.1
8.0

–
0.7–5.5
1.1–7.3
1.1–8.6

2.9–22.1

<0.001‡

Marital status
Married/living with a partner
Single/not living with a partner
Widowed
Separated

4.5
4.8
4.1

13.0

1.0
1.1
0.9
2.9

–
0.6–2.0
0.1–6.3
1.4–5.8

0.03§

1.0
1.9
0.7
2.6

–
0.9–3.9
0.1–4.8
1.4–5.0

0.02§

Education (years of schooling)
0–4
5–11
12 or more

1.7
4.4
9.6

1.0
2.6
5.7

–
0.8–8.3

1.7–18.5
<0.001‡

1.0
3.5
7.7

–
1.1–11.3
2.4–24.0

<0.001‡

Income (tertiles)
1st (lowest)
2nd
3rd (highest)

3.7
2.2
7.9

1.0
0.6
2.1

–
0.2–1.6
1.0–4.7

<0.001‡

1.0
0.5
1.5

–
0.2–1.3
0.6–3.5

0.2‡

Degree of self-reported ED**
No ED
ED

2.2
12.8

1.0
5.8

–
3.2–10.4

<0.001§ 1.0
5.4

–
2.8–10.6

<0.001§

* Prevalence ratio. † 95% confidence interval. ‡ Test for linear trend. § Test for heterogeneity of proportions. ** ED: erectile 
dysfunction.
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during home visits may have caused some con-
straints and led to an underestimation of preva-
lence of EDD use. In fact, our study found lower 
prevalence compare to other studies¹³. We found 
a prevalence of ED of 27%, which was lower than 
the ones reported in other Brazilian studies13-15 
that used the same instrument (40% to 45%). 
Moreover, the prevalence of men reporting hav-
ing sex with other men was lower in our study 
(1.3%) in comparison with previous studies 
(around 5%)8,11. Another limitation of self-ad-
ministered studies is that illiterate and function-
ally illiterate individuals are excluded. Finally, it 
is important to mention that these results must 
be interpreted with caution as the data was col-
lected in 2010 and therefore some results may be 
different from data collected five years later due 
to changes in behavior over time. 

Conclusions

The prevalence of EDD use in the last year was 
5% (95% CI 3.6%–6.5%). EDD use is strongly 
associated with ED. The frequency of of EDD use 
is higher between older men. EDD are primarily 
used without medical supervision. Individuals 
who have higher level of education or who are 
separated seem to use EDD more frequently than 
those with lower level of education or with oth-
er marital status, respectively. A high proportion 
of men use non-regulated PDE-5i and non-evi-
dence-based EDD.
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