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Purpose: Although the prevalence of erectile dysfunction (ED) can be affected by social changes, this association has not
been well evaluated. We aimed to evaluate the prevalence and risk factors of ED through a 10-year-interval web-based sur-
vey using the previous database of same group of panels, with same methodology.

Materials and Methods: We sent e-mails and surveyed the panels registered in the Internet survey agency.

Results: In total, 900 participants were recruited in 2016. The age-adjusted overall prevalences of self-reported ED (self-ED)
and International Index of Erectile Function-5-assessed ED (lIEF-5-ED; score <21) in the 2016 study were 3.2% and 44.8%,
respectively, which were lower than the prevalences of 8.1% (p=0.036) and 51.4% (p=0.323), respectively, in the 2006
study. The risk factors of IIEF-5-ED in their 20s and 30s in 2016 were psycho-social factors such as depression, low frequency
of conversation about sex with sexual partner. The risk factors of IIEF-5-ED in their 40s to 60s in 2016 were organic factors,
such as hypertension, diabetes mellitus, smoking, alcohol use, and self-reported premature ejaculation.

Conclusions: Although the age-adjusted overall prevalence of self-ED has decreased during a decade, there was no differ-
ence in the age-adjusted overall prevalence of IIEF-5-ED. Psycho-social support may be important for young men with ED
and overall healthcare can be helpful for elderly men with ED.
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INTRODUCTION with a quadrupling of the prevalence of treated heart
disease, a tripling of diabetes mellitus (DM) risk, and a

Erectile dysfunction (ED) has been an important doubling in chronic disease prevalence in smokers [2].
cause of decreased quality of life in men [1]. In addi- Therefore, ED is thought to be an important disease

tion, ED has been reported to be strongly associated that not only deteriorates the quality of life [1], but is

Received: Jun 24, 2018 Revised: Sep 15, 2018 Accepted: Sep 17,2018 Published online Dec 5, 2018

Correspondence to: Hwancheol Son @ https://orcid.org/0000-0001-5033-0153
Department of Urology, SMG-SNU Boramae Medical Center, 20 Boramae-ro 5-gil, Dongjak-gu, Seoul 07061, Korea.
Tel: +82-2-870-2391, Fax: +82-2-870-3863, E-mail: volley@snu.ac.kr

Copyright © 2019 Korean Society for Sexual Medicine and Andrology


http://crossmark.crossref.org/dialog/?doi=10.5534/wjmh.180054&domain=pdf&date_stamp=2019-05-01
https://orcid.org/0000-0003-1930-6045
https://orcid.org/0000-0002-5549-9756
https://orcid.org/0000-0003-4992-7053
https://orcid.org/0000-0002-3010-448X
https://orcid.org/0000-0001-9271-6951
https://orcid.org/0000-0001-7288-1706
https://orcid.org/0000-0002-0744-1402
https://orcid.org/0000-0001-5033-0153

| hitps://doi.org/10.5534/wjmh. 180054

also closely related to various disease groups and may
be affecting an estimated 30 million men in the United
States [3].

Since the Massachusetts Men’s Aging Study, a large
epidemiological investigation, discovered a high ED
prevalence of 52% in the general population of men
aged 40 to 70 years from 1987 to 1994 [4], related stud-
ies have been conducted [5,6]. In addition to increasing
interest in ED and changes in the awareness about
the disease, our research group also reported on the
prevalence and risk factors of ED in Korean adult men
based on an Internet questionnaire survey in 2006 [7].
In these studies, systemic chronic diseases and related
characteristics such as aging, DM, and hypertension
(HTN) have been reported as well-known risk factors
of ED [4,8]. However, some studies reported that not
only chronic diseases but also lifestyle changes, socio-
cultural and socio-psychological phenomena, such as
obesity, physical activity, marital status, and anxiety
have been known to affect ED [9,10].

Although many studies have investigated the
prevalence and risk factors of ED, most previous stud-
ies were carried out through a cross-sectional survey
[3,8,11,12]. Even if some cohort studies have provided
useful information [4], few longitudinal studies have
been conducted because of the time and cost problems
associated with following up the same subjects [3,5,6,8].
However, because social changes could have an impact
on the prevalence of ED [3], longitudinal studies are
required in elucidating this issue. In addition, age has
been a well-known important risk factor of ED.

This study was a 10-year-interval survey about the
prevalence and risk factors of ED. Moreover, the prev-
alence and risk factors of ED were estimated according
to age groups, because the prevalence of ED has been
strongly associated with age and/or age-related diseases
[6]. We aimed to elucidate the changes in ED preva-
lence according to age groups associated with a socio-
cultural transition and the alterations in risk factors
accompanying them, through a 10-year survey target-
ing the same previous group of panel participants with
the same methodology.

MATERIALS AND METHODS
1. Study design

This study was based directly on the same methodol-
ogy of the web-based survey used in the 2006 study [7],
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and was conducted for the panels registered with the
same company. This nationwide survey included men
in their 20s to 60s, who had 1 or more sexual encoun-
ters per month in the last 6 months. Only those men
who answered all questionnaire items were included
in the results. We recruited participants by e-mailing
100,000 panel members extracted using the propor-
tional quota sampling method, and finally selected 2,569
men who expressed interest in participating. When the
maximum response loading time of 1 frame of ques-
tionnaires exceeded 8 minutes, the questionnaire prog-
ress was automatically terminated. As with previous
studies, data with a minimal mean response time of
10% were excluded automatically, to exclude unfaith-
ful answers. The final number of subjects was 900 and
the total response rate was 35.0% (900 of the total 2,569
respondents). Among them, 200 men were in their 20s,
200 in their 30s, 200 in their 40s, and 200 in their 50s.
For the 60s age group, only 100 participants were re-
cruited owing to the small number of eligible Internet
users. The investigation period was from December 8,
2016, to January 7, 2017.

The survey consisted of 111 questions in Korean. First,
general demographics, such as smoking status, drinking
status, age, body mass index (BMI normal <230 kg/m®,
overweight 23.0-24.9 kg/m”, obese >250 kg/m® according
to the Asian criteria [13]), social history, sexual history,
and general health problems were surveyed. Then, the
International Index of Erectile Function-5 (IIEF-5; nor-
mal 22-25, mild 17-21, mild to moderate 1216, moder-
ate 8-11, severe 5—7) and International Prostate Symp-
tom Score (IPSS) were assessed. Self-reported ED (self-
ED) was determined using a single question: “Do you
have ED?” IEF-5-ED was defined as an IIEF-5 score of
<21 [8,14]. The primary end point was the prevalence
of IIEF-5-ED, which is known to be a more objective
assessment than self-ED [11,15], and the secondary end
point was the prevalence of self-ED.

2. Calculation for determining the number of

target participants

The number of target subjects per age group was
determined based on the prevalence determined in our
previous study. The number of target participants was
calculated by applying the following prevalence model:
N (sample size)=(Z,,»¥P [1-P))/(D/2)*, where P is preva-
lence, Z,+,=1.96, D=0.1, and 0=0.05 [16]. On the basis of
the prevalences of self-ED and IIEF-5-ED of 6.7% and
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41%, respectively, in the 2006 study [7], the sample size
was calculated using the above formula, which indi-
cated the need for 197 participants. Thus, we targeted
200 participants as the maximum number for each age
group.

3. Statistical analysis

All numerical data were expressed as means and
standard deviations. For comparison between 2 groups,
the independent t-test for continuous variables and
chi-square test for categorical variables were used. The
age-adjusted prevalence of ED was calculated after ad-
justing for 10-year age groups, according to the direct
standardization method used for the 2006 male popula-
tion from Statistics Korea.

As total IPSS was an important risk factor of ED in
the 2006 study, we examined the relationship between
ED severity according to IIEF-5 scores and total IPSS
by using a chi-square test. Because self-reported pre-
mature ejaculation (self-PE), determined using a single
question, was the significant risk factor of ED in the
2016 study, we determined the relationship between
ED and self-PE using a chi-square test.

Univariate and multivariable logistic regression
analyses were done to determine the odds ratios and
95% confidence intervals to find the ED risk factors.
Variables with a p-value of <0.05 in univariate analysis
were included in the multivariable model. IBM SPSS
ver. 230 IBM Co., Armonk, NY, USA) and R ver. 34.2
(http://www.r-project.org) were used in statistical analy-
ses.
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4, Ethics statement

The present study protocol was reviewed and ap-
proved by the institutional review board of SMG-
SNU Boramae Medical Center (Reg. No. 16-2016-108).
Informed consent was submitted by all subjects when
they were enrolled.

RESULTS

1. Participant characteristics

The different characteristic regardless of age group,
between the 2006 and 2016 study groups, was BMI
(p<0.001), and the number of subjects with BMI >23.0
kg/m” in the 2016 study was higher than that in the
2006 study (Table 1). In 2016, the number of subjects in
their 20s and 40s with single marital status was higher
than that in the same age group in 2006 (p<0.001). In
2016, the number of subjects in their 20s and 30s with
large numbers of sexual partners and morning erec-
tions was higher than that in the same age group in
2006 (p<0.001).

2. Prevalence of erectile dysfunction during a

decade

Similar to the finding of the 2006 study, the preva-
lence of ED in the 2016 study was found to increase
with age. Although the overall prevalence of IIEF-5-
ED in 2016 without adjusting for age was lower than
that in 2006, the age-adjusted overall prevalence of
IIEF-5-ED in 2016 was comparable to that in 2006 (Fig.
1; 2016: 44.8% vs. 2006 51.4%, p=0.323). However, when

B
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Fig. 1. Comparison of age-adjusted prevalence of self-reported erectile dysfunction (self-ED) and International Index of Erectile Function-5-as-
sessed erectile dysfunction (IIEF-5-ED) between the 2006 and 2016 studies. (A) Age-adjusted prevalence of self-ED between 2006 and 2016. (B)
Age-adjusted prevalence of IIEF-5-ED between 2006 and 2016. aFor comparison with the 2006 study, the age-adjusted overall prevalence was
calculated excluding the 60s age group.
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Table 2. Change in prevalence of IIEF-5-ED during a decade accord-
ing to age groups after adjusting for other variables®

Variable Multivariate scores
(age groups, y) Adjusted OR (95% Cl) p-value
20s 0.418(0.251-0.697) 0.001
30s 1.220 (0.782-1.904) 0.381
40s 0.898 (0.529-1.524) 0.690
50s 0.689 (0.308-1.546) 0.367

IIEF-5-ED: International Index of Erectile Function-5-assessed erectile
dysfunction, OR: odds ratio, Cl: confidence interval.

*Other variables: body mass index, academic background, monthly
income, occupation, marital status, smoking, alcohol, hypertension,
diabetes mellitus, depression, prostatic disease, sexually transmitted
disease, contraception, age at first intercourse, no. of sexual partners,
no. of intercourse per month, homosexual experience, masturbation,
experience of rape or sexual harassment, conversation about sex with
the sexual partner, circumcision, self-reported premature ejaculation,
and total International Prostate Symptom Score.

compared by age group, the prevalence of IIEF-5-ED
for the 20s age group in 2016 was lower than that in
2006 (p<0.001), although there was no difference in
other age groups. However, not only the age-adjusted
overall prevalence of self-ED in 2016 (p=0.036) but also
the prevalence of self-ED in all age groups except for
the 50s was lower than that in 2006 (p<0.005).

Table 2 shows the difference by age group at evalua-
tion on the prevalence of ED according to age group af-
ter adjusting for other variables. There was no differ-
ence in the prevalence of IIEF-5-ED in subjects beyond
their 30s between the 2006 and 2016 studies; however,
there was a significant difference in IIEF-5-ED in the
20s age group only (p=0.001).

3. Risk factors of erectile dysfunction

The ED risk factors for the 20s age group in the
2016 study were psycho-social risk factors such as de-
pression and lack of conversation about sex with the
sexual partner (Table 3). The ED risk factors for the
30s age group were HTN and lack of conversation
about sex with the sexual partner. The ED risk factors
for the 40s age group were lack of conversation about
sex with the sexual partner and systemic risk factors
such as HTN, DM, and self-PE. The ED risk factors for
the 50s age group were lower monthly income, present
smoking, DM, and self-PE. The ED risk factor for the
60s age group was alcohol drinking. The risk factors
of IIEF-5-ED for all age’s subjects were aging, lower
income, smoking, HTN, DM, depression, homosexual
experience, lack of conversation about sex with the sex-

Won Hoon Song, et al: 10-Year ED Study in Korea I

ual partner, self-PE, and total IPSS (Supplement 1). As
total IPSS was one of the important risk factors of ED
in the 2006 study, we also examined the relationship
between total IPSS and ED in this study. The mean
total IPSS for the normal, mild, mild to moderate, mod-
erate, and severe IIEF-5-ED groups was 6.9+0.3, 6.8+0.3,
8.3+0.7, 9.4+1.6, and 12.0+4.1, respectively (p=0.081, Fig.
2). There was no statistically significant difference,
although they were related to each other. Additionally,
the prevalence of self-PE in the non-self-ED and self-
ED groups was 19.9% and 53.1%, respectively (p<0.001,
Supplement 2). The prevalence of self-PE in the non-
IIEF-5-ED and IIEF-5-ED groups was 14.7% and 28.8%,
respectively (p<0.001).

DISCUSSION

ED has been reported to be an important cause of
decreased quality of life in men [1] and is strongly as-
sociated with systemic chronic diseases [4]. In this re-
gard, many studies have investigated the prevalence
and risk factors of ED as the interest in the disease
increased. However, most previous studies were cross-
sectional in nature, and only a few longitudinal stud-
ies have been conducted. As socio-cultural changes can
have an impact on the prevalence and risk factors of
ED [3], longitudinal studies are needed. Furthermore,
although age was reported to be an important risk fac-
tor of ED [5], studies on risk factors according to age
groups have been uncommon. Some previous longitudi-
nal studies have reported the importance of age-related
ED and its medical and psycho-social relationships [4].
In this study, we assessed the changes in the preva-
lence and risk factors of ED according to age groups
during the last decade through a web-based survey,
and attempted to obtain sincere and truthful answers
on sensitive sexual issues.

The prevalence of ED was reported to be widely vari-
able, which might be due to the different definitions for
ED, different methodologies, and different characteris-
tics of the study populations among studies. In addition,
racial differences might be another reason for the wide
variation in ED prevalence [17]. The prevalences of self-
ED and ITEF-5-ED (ITEF-5<21) based on an online survey
were reported to be 7.0% and 451% in the United States,
respectively [8]. In a European study, the prevalences of
self-ED and ITEF-5-ED (IIEF-5<20) based on interviews
were reported to be 25% and 31.6%, respectively [14]. In
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Fig. 2. Total International Prostate Symptom Score (IPSS) according
to the severity of International Index of Erectile Function-5 (lIEF-5)-
assessed erectile dysfunction (score <21) in the 2016 study.

this study, the prevalences of IIEF-5-ED (ITEF-5<21)
in 2006 and 2016 were 51.4% and 44.8%, respectively,
whereas those of self-ED in 2006 and 2016 were 8.1%
and 3.2%, respectively. In the previous Korean study,
the prevalence of IIEF-5-ED (ITEF-5<17) was 32.4%
[18], which was almost similar to that in the current
study (i.e, 280%). In addition, the prevalence of self-ED
was also comparable to that in other studies, and the
results of the current study were considered to be reli-
able. However, as mentioned above, the prevalence of
self-ED was considerably lower than the prevalence of
ITEF-5-ED. The suggested reason for this finding was
that the prevalence of self-ED might be underestimat-
ed and undisclosed in the absence of life-threatening
conditions and because it is considered a sensitive issue
[19]

This interval study on the prevalence of ED made it
possible to understand the relationship between age-
related ED and socio-cultural changes. According to
the current study, the overall prevalence of IIEF-5-ED
has not changed (p=0.323), but the prevalence of self-
ED has changed throughout the last decade (p=0.036).
Although a statistical significance was not achieved
among other age groups, the prevalence of ITEF-5-ED
in young men in their 20s has slightly decreased. Even
if other variables were adjusted, there was a differ-
ence in the prevalence of IIEF-5-ED only in the 20s age
group during a decade (p=0.001). In addition, the preva-
lence of self-ED considerably decreased from 8.1% to

206 www.wjmh.org
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3.2%, and the prevalence of self-ED in young men has
more clearly decreased. Unlike ITEF-5-ED, which can
be objectively assessed by physicians, self-ED 1is likely
to be influenced by psycho-social factors at the time of
assessment. The increase in the prevalence of single
marital status, the decrease in the number of times
ED was mentioned in mass media, and the assessment
of ED according to strict medical guidelines through
multimedia information including the Internet in 2016
compared with 2006 when sildenafil had just been
launched could have been the cause of self-ED decline
(Table 1) [20,21]. However, IIEF-5-ED will be more use-
ful and reliable than self-ED when evaluating and
diagnosing ED. The prevalence of ITEF-5-ED in the 20s
age group in the 2006 study was also higher than that
in the 30s or 40s age group. The reason for this is be-
lieved to be the tendency of young men to show off and
overestimate their sexual abilities. Although they did
not have self-ED, they had IIEF-5-ED when checked
for each item of the objective ITEF-5-questionnaire.
However, these results need to be interpreted with cau-
tion because the characteristics of the study population
were slightly different between the groups, although
age was adjusted before the comparison.

To investigate the causes and relevance of the dif-
ference in ED prevalence according to age during 10
years, we analyzed the risk factors of ED in each age
group. Psycho-social factors such as depression, age at
first intercourse, homosexual experience, and conver-
sation about sex with the sexual partner were risk
factors of ED in young ages, whereas systemic factors
such as smoking and DM were risk factors in old ages,
which were similar to the findings of a previous study
[22]. Compared with the 2006 study, although some
risk factors changed (Supplement 3, 4), there was still
no change in the prevalence of ED. This was prob-
ably because systemic chronic diseases are still crucial
risk factors of ED in old ages, although socio-cultural
and socio-psychological factors are more important in
younger ages. Supplement 5 shows the risk factors of
self-ED for all ages between 2006 and 2016 study. Ag-
ing was still risk factor for self-ED, but chronic medi-
cal diseases such as DM, prostatic disease, and self-PE
were emerging risk factors of self-ED in 2016. In 2006
study, only the 20s to 50s were included, and the ratio
between 40s and 50s was low. However, in the 2016
study, 20s to 60s were included, and 20s to 50s were the
same rate. Therefore, chronic diseases would have been
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a risk factors of ED because more elderly subjects were
included. In addition, the prevalence of chronic medical
diseases has recently been increased in Korea.

Smoking was a risk factor of IIEF-5-ED in subjects
beyond their 40s in this study. Clinical studies have
provided strong indirect evidence that smoking may
affect erectile function by causing impairment of
endothelium-dependent smooth muscle relaxation [23].
The association of ED with risk factors such as coro-
nary artery diseases and HTN appears to be amplified
by cigarette smoking [23]. Smoking may double the
likelihood of moderate or complete ED [23]. Therefore,
even if a young man who smokes has no ED, clinicians
should positively recommend avoiding smoking to
young people.

PE, which has been recently focused on as an im-
portant comorbidity of ED, was determined as another
risk factor of ED in the current study. In the previ-
ous study, men with PE showed lower levels of libido,
frequency of sexual intercourse, and satisfaction after
sexual intercourse, and more ED than men without
PE. Moderate or severe ITEF-5-ED was found more
frequently in men with PE [24], which is in accordance
with the findings of the current study. Furthermore,
moderate ED diagnosed according to the Sexual Health
Inventory for Men was reported to be present in 10%
of men with self-reported acquired PE, 10% of men
with lifelong PE, and 3% of men who self-reported as
not having PE [25].

Moreover, total IPSS was a risk factor of IIEF-5-ED
in the 20s and 30s age groups during a decade. There
have been only a few studies on the association be-
tween total IPSS and ED. Reports on the pathophysiol-
ogy of lower urinary tract symptoms (LUTS) showed
a close relationship with ED and an independent re-
lationship with comorbidities such as DM and HTN
[26]. In such studies, combined treatment for LUTS
and ED with type-5 inhibitor (phosphodiesterase type
5 inhibitor) has been presented [27]. Egan et al [28]
reported that the co-occurrence of ED and benign pros-
tatic hyperplasia was evident in about 10% of men >40
years of age and was associated with significant clini-
cal correlates. On the basis of the results of this study,
clinicians may consider these issues when evaluating
patients with ED.

This study has several limitations. Although it was
similar to the cohort study conducted on the same
panel group registered with the same Internet survey

Won Hoon Song, et al: 10-Year ED Study in Korea I

company, there might be a selection bias in the inclu-
sion criteria. This study excluded men with no sexual
experience because we applied the same inclusion cri-
teria for comparison with previous study. Therefore,
this study can be applied only to men who regularly
engage in sexual intercourse. Also, a web-based survey
study may have a selection bias [11,12]. The ratio of
total population is only an estimate. The maximum ac-
ceptable standard error in this study was +3.3% in 95%
confidence interval, which needs to be noted. Neverthe-
less, this study was a relatively large-scale Internet-
based survey with the same questionnaires and re-
search methodology, and with a 10-year follow-up. The
low response rate and representativeness of population
were still a big limitation of every internet-based sur-
vey studies [11,12,29]. There are many methodological
disputes such as the representative of the sample, the
non-response error, and the measurement error in in-
ternet survey study [30]. Securing the representative
is in a probabilistic sampling. For this, there should
be no discrepancy between the target population and
the frame population. These discrepancies are closely
related to the internet penetration rate. Although the
internet penetration rate has increased compared to
10 years ago and the probabilistic sample extraction
through the Proportionate Quota Sampling method
has been carried out to overcome the limitation of rep-
resentativeness, it still has the limitation. This study
did not include questionnaires on experience of treat-
ing ED with PDE5i administration. However, because
there has been no other large-scale longitudinal study,
we believe that our study is valuable and useful to cli-
nicians.

CONCLUSIONS

This 10-year-interval web-based survey showed that
there was no difference in the age-adjusted overall
prevalence of IIEF-5-ED, although the age-adjusted
overall prevalence of self-ED considerably decreased.
Generally, psycho-social factors were relatively impor-
tant in young men with ED younger than 40 years,
and systemic factors were more associated with ED
as age increased. Therefore, a psycho-social approach
needs to be considered in healthy young patients with
ED; in older patients with ED, a focus on chronic dis-
eases 1s required. Further longitudinal studies on these
issues are warranted.
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Supplement 1. Risk factors of [IEF-5-ED for all age’s patients in the 2016 study

Won Hoon Song, et al: 10-Year ED Study in Korea I

All age
Variable Univariate score Multivariate score
OR p-value Adjusted OR (95% Cl) p-value
Age 1.065 (1.027-1.103) 0.001 1.025(1.014-1.036) <0.001
BMI 1.013 (0.970-1.058) 0.567
Academic background (>college) 0.721 (0.488-1.067) 0.102
Monthly income (=3,521 USD) 0.918(0.702-1.199) 0.528 0.748 (0.586-0.954) 0.019
Occupation (unemployed) Reference 0.125
Office worker 1.242(0.853-1.811) 0.259
Professional 0.911 (0.549-1.512) 0.719
Others 1.479 (0.977-2.240) 0.065
Marital status (married) Reference 0.001
Single 0.627 (0.475-0.828) 0.001
Smoking history (absent) Reference 0.003 Reference 0.020
Present 1.587(1.179-2.135) 0.002 1.403 (1.106-1.779) 0.005
Past 1.676 (1.166-2.410) 0.005 1.210(0.874-1.675) 0.251
Alcohol drinking 1.640 (1.183-2.273) 0.003
HTN 2.639 (1.856-3.752) <0.001 1.445 (1.040-2.008) 0.028
DM 4.683 (2.619-8.373) <0.001 1.916 (1.196-3.071) 0.007
Depression 3.068 (1.567-6.006) 0.001 2.684 (1.478-4.877) 0.001
Prostatic disease 1.847 (1.034-3.299) 0.038
STD 2.554(1.049-6.219) 0.039
Contraception (condom) 0.667 (0.513-0.868) 0.003
Age at first intercourse 1.020 (0.984-1.056) 0.288
No. of sexual partners 1.001 (0.988-1.015) 0.871
No. of intercourse per month 0.962 (0.937-0.988) 0.004
Homosexual experience 1.655 (0.537-5.098) 0.380 2.870(1.368-6.021) 0.005
Masturbation 0.817 (0.604-1.106) 0.191
Experience of rape or sexual harassment 1.801(1.078-3.010) 0.025
Conversation about sex with the sexual Reference <0.001 Reference <0.001
partner (sometimes)
Often 0.396 (0.287-0.546) <0.001 0.663 (0.513-0.857) 0.002
Never 1.405 (0.991-1.992) 0.056 1.378 (1.040-1.825) 0.026
Circumcision 0.806 (0.614-1.059) 0.121
Self PE 2.352 (1.690-3.274) <0.001 2.089 (1.594-2.737) <0.001
Total IPSS 1.008 (0.987-1.029) 0.454 1.027 (1.010-1.045) 0.002

IIEF-5-ED: International Index of Erectile Function-5-assessed erectile dysfunction, OR: odds ratio, Cl: confidence interval, BMI: body mass index,
USD: US dollar, HTN: hypertension, DM: diabetes mellitus, STD: sexually transmitted disease, Self-PE: self-reported premature ejaculation, IPSS:

International Prostate Symptom Score.
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Supplement 2. Prevalence of self-reported premature ejaculation
according to self-reported erectile dysfunction (Self-ED) and Inter-
national Index of Erectile Function-5-assessed erectile dysfunction
(IIEF-5-ED) in the 2016 study.
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Supplement 4. Comparison of risk factors in self-reported erectile dysfunction during a decade by using multivariate analysis

Univariate score Multivariate score
Variable
OR p-value Adjusted OR (95% Cl) p-value

Year (2016 vs. 2006) 0.606 0.036 0.213(0.119-0.382) <0.001
Age (y) 1.077 <0.001 1.105 (1.074-1.136) <0.001
BMI 1.025 0.561
Academic background (>college) 0.741 0.358
Monthly income (>3,521 USD) 1.179 0.502
Occupation (unemployed) Reference Reference

Office worker 3.830 26.000

Professional 4.357 0.024

Others 3.599 0.041
Marital status (married) Reference Reference

Single 0.141 <0.001

Divorced or bereaved 1.661 0.418
Smoking history (none) Reference Reference

Present 2.018 0.012

Past 1.608 0.209
Alcohol drinking 1.214 0.535
HTN 3.049 0.000
DM 4.204 0.000 2.650 (1.432-4.904) 0.002
Depression 2.130 0.092
Prostatic disease 3.794 0.001 4.553 (2.084-9.946) <0.001
STD 6.478 0.000
Contraception (condom) 0.387 0.000
Age at first intercourse 0.977 0.468
No. of sexual partners 1.002 0.871
No. of intercourse per month 0.878 0.002 0.899 (0.825-0.981) 0.016
Homosexual experience 1.583 0.454
Masturbation 1.385 0.271 2.061(1.176-3.611) 0.011
Experience of rape or sexual harassment 4,074 0.000 4.672 (2.557-8.535) <0.001
Conversation about sex with the sexual partner (sometimes) Reference Reference

Often 0.611 0.119

Never 1.295 0.360
Circumcision 0.921 0.747
Self-PE 3.237 0.000 3.021(1.858-4.912) <0.001
Total IPSS 1.059 0.000

OR: odds ratio, Cl: confidence interval, BMI: body mass index, USD: US dollars, HTN: hypertension, DM: diabetes mellitus, STD: sexually transmitted
disease, Self-PE: self-reported premature ejaculation, IPSS: International Prostate Symptom Score.
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Supplement 5. Risk factors of self-ED for all ages between 2006 and 2016 study

Multivariate score

Variable 2006 2016
Adjusted OR (95% Cl) p-value Adjusted OR (95% ClI) p-value
Age 1.077 (1.037-1.118) <0.001 1.126 (1.065-1.190) <0.001
Occupation (unemployed) Reference 0.042
Office worker 1.565 (0.488-5.017) 0.451
Professional 3.255(0.753-14.057) 0.114
Others 0.581(0.171-1.968) 0.383
Smoking history (absent) Reference 0.002
Present 4,792 (1.737-13.219) 0.002
Past 1.461 (0.467-4.570) 0.515
DM 3.171(1.362-7.386) 0.007
Prostatic disease 4.664 (1.771-12.282) 0.002
Sexual transmitted disease 4.876(1.396-17.035) 0.013
Contraception (condom) 0.278 (0.083-0.926) 0.037
Masturbation 2.952 (1.242-7.016) 0.014
Experience of rape or sexual harassment 7.027 (2.867-17.220) <0.001
Self PE 5.545(2.624-11.718) <0.001
Total IPSS 1.056 (1.010-1.103) 0.016

self-ED: self-reported erectile dysfunction, OR: odds ratio, Cl: confidence interval, DM: diabetes mellitus, elf-PE: self-reported premature ejacula-

tion, IPSS: International Prostate Symptom Score.
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