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less frequently and engage in fewer sexual activities than younger men 
regardless of erectile function status. Furthermore, aging males may 
have lower expectations of the quality of sexual activities. However, it 
does not necessarily mean that aging males will benefit less from ED 
treatment than younger patients. Even a slight improvement in erectile 
function, if receiving reasonable medical treatment, may contribute to 
a substantial modification in psychological and emotional outcomes 
and even physical condition.

The necessity for ED treatment in aging males is rarely discussed, 
and few studies have compared outcomes of ED treatment by age. We 
sought to describe the medical management of ED in aging males 
and to examine whether it is too late to treat ED in these elderly men.

MATERIALS AND METHODS
This real-life observational study was initiated by the Youth Committee 
of the Chinese Andrological Association and involved an outpatient 
clinic-based questionnaire survey of ED patients of different ages. 
The appropriate local independent review boards approved the trial, 
and all of the participants provided their written informed consent. 
From 2007 to 2008, urological and andrological physicians from 
46 centers in China enrolled men with ED complaints who had visited 
outpatient clinics. Patients were included if they could read and write 
Chinese and were in a stable relationship or had a sexual relationship. 
The exclusion criteria were patients who were being treated with 
the phosphodiesterase type-5 inhibitor  (PDE5-I) sildenafil nitrate, 

INTRODUCTION
Erectile dysfunction  (ED) is defined as the inability to achieve or 
maintain an erection sufficient for satisfactory sexual performance.1 
Epidemiological data have shown a high prevalence and incidence 
of ED increasing with age, especially in elderly males, defined as 
individuals 60  years of age or older.2 ED is a common disorder among 
aging males, with a lower rate of incidence in men from 20 to 50  years. 
In men aged >70  years, the ED prevalence ranges from 50% to 100%.3 
Although not life-threatening, ED negatively affects quality of life, 
decreases work productivity, results in withdrawal from sexual 
intimacy, and may lead to some negative emotions such as depression, 
anxiety, or low self-esteem. These sequelae are harmful to the physical 
health of the patient and to the sexual partner.4,5 Recently, increasing 
numbers of men with ED are presenting for treatment. However, most 
of these men are relatively young, and fewer than 10% are aging males; 
therefore, the proportion of presenting patients is inversely correlated 
to ED incidence.

Most aging males refuse to seek medical assistance or undergo ED 
treatment because they believe that ED is a normal and inevitable part 
of aging and that they will benefit little from treatment. Additionally, 
aging males with ED often have concurrent medical conditions such 
as diabetes, hypertension, and coronary disease; and more attention is 
paid to these comorbidities than to ED.6,7 Giuliano et al.8 also suggested 
that men aged >65  years may have ED that is more difficult to treat. 
However, this issue is controversial. Aging males often have intercourse 
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were hypotensive, had severe organic or psychiatric comorbidities, 
or had a history of radical prostatectomy. All of the participants 
completed the following questionnaires: International Index of Erectile 
Function-Erectile Function domain  (IIEF-EF), Erection Hardness 
Scale (EHS), and question 13 of the IIEF (IIEF Q13: “How satisfied 
have you been with your overall sex life?”). These standardized 
questionnaires have been validated and translated into Chinese. ED was 
screened using the IIEF-EF questionnaire. A total EF domain score >26 
indicated no ED; 22–25 indicated mild ED; 17–21 indicated mild to 
moderate ED; 11–16 indicated moderate ED; and <10 indicated severe 
ED.9 Consequently, the eligible patients were 20- to 80-years-old with 
IIEF-EF scores <25. The severity of ED was evaluated using the EHS 
questionnaire, which evaluated penis appearance during erection as 
follows: grade 1, increase in size but not hardness; grade 2, hard but 
not hard enough for penetration; grade 3, hard enough for penetration 
but not completely hard; and grade 4, completely hard and fully rigid.10 
After ED diagnosis using the IIEF-EF questionnaire, patients received 
sildenafil for 4  weeks. Then, patients completed all of the questionnaires 
again. The patients receiving treatment were divided into five groups 
according to age (group A: 20–30, n = 734; group B: 31–40, n = 1173; 
group  C: 41–50, n  =  957; group  D: 51–60, n  =  639; and group  E: 
>60  years, n = 334). Adverse events were monitored throughout the 
treatment.

Statistical analysis involved t-test carried out by using of Statistical 
Package for Social Sciences (SPSS) version 17.0 (SPSS Inc., Chicago, 
IL, USA). Descriptive data are presented as the number and percentage 
of patients in each age group. Continuous data are presented as 
mean  ±  standard deviation  (s.d.) P  <  0.05 was considered to be 
statistically significant.

RESULTS
We enrolled 4507 men with ED; 3837  patients  (85.1%) who 
re c e i v e d  s i l d e n a f i l  c omp l e t e d  t h e  s tu d y   ( m e a n  a g e 
42.4 ± 12.2 years (range 20–84 years)). Sildenafil was taken as needed 
before sexual intercourse: 131 men (3.4%) took 25  mg, 976 (25.4%) 
took 50  mg, and 2687 (70.0%) took 100  mg as a starting dose. In total, 
601 patients had self-reported hypertension, 441 had diabetes mellitus, 
126 had coronary artery disease, and 506 had hypercholesterolemia. 
Before medical treatment, 252  cases of ED  (6.6%) were mild, 
903  (23.5%) were mild to moderate, 1665  (43.4%) were moderate, 
and 1017  (26.5%) were severe. Of the 334  patients older than 
60  years  (8.7%), the proportions with mild, mild to moderate, 
moderate, and severe ED were 2.1%, 12.6%, 36.8%, and 48.5%, 
respectively. The results for the IIEF-EF and IIEF Q13 by age were 
similar to those for the EHS (Table 1). Before treatment, differences 
in scores among the questionnaires significantly differed among the 
age groups (P < 0.001); thus, aging males indeed had poorer erectile 
function, erection hardness, and sexual satisfaction than younger 

patients. However, after 4 weeks of medical treatment, the proportions 
of all men with mild, mild to moderate, moderate, and severe ED were 
29.8%, 21.3%, 7.5%, and 1.5%, respectively; 39.9% of patients showed 
normal function. Similarly, for men aged >60 years, these percentages 
were 23.4%, 33.5%, 9.6%, and 3.0%, respectively; with 30.5% showing 
normal function.

The improvement in the scores differed among the groups. 
Surprisingly, for men aged  >60 years, the mean IIEF-EF increased 
from 10.6 to 21.9, EHS increased from 1.8 to 3.4 after treatment, 
and IIEF Q13 increased from 1.7 to 3.7. After the 4-week treatment; 
the IIEF-EF, EHS, and IIEF Q13 score increases were the highest 
for men aged  >60years  (improvements of 107.0% for IIEF-EF, 
83.1% for EHS, and 116.5% for IIEF Q13), in contrast to men of 
20–60 years (improvements of 63.8%–85.5% for IIEF-EF, 53.6%–71.8% 
for EHS, and 80.3%–100.3% for IIEF Q13). Moreover, these differences 
were significant (P < 0.001); thus, sildenafil had a positive effect on 
improving erectile hardness and satisfaction with sexual activities for 
aging males, despite unfavorable data before treatment.

The treatment produced headaches, flushing, and rhinitis in the 
patients; but, did not require that the medication be discontinued. 
In addition, 271  (81.1%) men aged  >60 years, whose starting 
dose was 100  mg, showed no adverse effects but also had a better 
response to treatment. Nevertheless, those men with starting doses of 
50  mg, or 25  mg or less, showed a relative lack of response. In men 
aged 20–60 years, the proportion with a starting dose of 100  mg ranged 
from 67.7% to 78.1%.

DISCUSSION
Inadequate penile erection, otherwise known as ED, is a significant 
problem among men worldwide. ED prevalence increases sharply after 
the age of 60 (defined as aging males). Epidemiological studies have 
confirmed that age is the primary risk factor for ED. Although aging 
males are commonly less sexually active and have diminished libido 
compared with younger men, all men should be able to participate in 
and enjoy sexual activities regardless of their age. Many healthy, aging 
males continue to be sexually active. Over half of men aged >70 years 
still report themselves as being sexually active.11 However, many aging 
males do not consult a physician to discuss ED. Our trial revealed 
that only 334 aging males sought medical care for the condition, with 
only 8.7% of 3837 ED patients sampled in outpatient clinics. A recent 
extensive analysis12 showed that the prevalence of ED is 1%–10% in 
men aged <40  years, ranging from 2% to 9% for men aged 40–49  years, 
and increasing to 20%–40% for men aged 60–69  years. Unfortunately, 
only a minimal proportion of aging males with ED seek treatment. 
Despite the association of ED and depression and diminished quality 
of life, ED is still largely ignored.

The reasons for not seeking treatment for ED in aging males are 
complex and can be explained by race, marital status, occupation, 

Table 1: Pre‑ and post‑treatment improvement in erectile function for erectile dysfunction mean in different age groups

Age groups 
(year)

Number 
(%)

IIEF-EF (mean±s.d.)
Pre-/post-treatment

Improvement 
(%)

EHS (mean±s.d.)
Pre-/post-treatment

Improvement 
(%)

IIEF Q13 (mean±s.d.) 
Pre-/post-treatment

Improvement 
(%)

A (20–30) 734 (19.1) 13.9±5.7/24.0±4.6 72.2 2.3±0.8/3.6±0.6 56.4 1.9±0.8/3.8±0.8 96.8

B (31–40) 1173 (30.6) 14.6±5.0/23.8±4.7 63.8 2.4±0.7/3.6±0.5 53.6 2.1±0.7/3.8±0.7 80.3

C (41–50) 957 (24.9) 14.0±4.9/23.5±4.8 67.6 2.3±0.7/3.6±0.6 56.1 2.1±0.7/3.8±0.7 83.6

D (51–60) 639 (16.7) 12.3±5.0/22.8±4.9 85.5 2.1±0.7/3.6±0.6 71.8 1.9±0.7/3.8±0.8 100.3

E (>60) 334 (8.7) 10.6±5.2/21.9±5.2 107.0 1.8±0.7/3.4±0.6 83.1 1.7±0.8/3.7±0.8 116.5

P <0.001/<0.001 <0.001 <0.001/<0.001 <0.001 <0.001/<0.001 <0.001

EHS: erection hardness scale; IIEF‑EF: index of erectile function‑erectile function domain; IIEF Q13: question 13 of the IIEF; s.d.: standard deviation; P: compared between groups A, 
B, C, D, and E
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income, and education. Importantly, aging males often perceive that 
several sexual activity features decline with age and thus believe that 
ED is an irreversible event during the aging process and does not 
require treatment. Alternatively, the embarrassment of having ED 
symptoms leads to denial of the problem.13 In China, most aging 
males are embarrassed, are discouraged from discussing sex-associated 
information with their doctors, and insist that sex is private and that 
is a natural process of aging. Moreover, aging males suggest that 
money should be spent on more serious diseases. The relatively high 
cost of medication for ED without any subsidy also leads to treatment 
abandonment. Additionally, the patient’s fear about the side effects of an 
unfamiliar medication is an important factor in not seeking treatment.

In view of the physical and psychological characteristics of 
aging males, these men have decreased sexual frequency, decreased 
ejaculate motility and volume, and reduced masturbation frequency.14 
However, some minor intimate actions associated with intimacy can 
result in happiness and sexual satisfaction for these men and their 
partners. Therefore, the clinical benefits of PDE5-I in aging males 
should not be underestimated for couples seeking to maintain their 
sexual relationship. A PDE5-I such as sildenafil, the first such drug 
launched in Asia, is the first-line therapy for ED. This oral PDE5-I is 
generally well-tolerated in most aging males and has been found to 
be effective, independent of the etiology of the disorder.15

We targeted patients receiving sildenafil because most 
multi-institutional studies16–18 have evaluated the efficacy, safety, and 
tolerability of oral sildenafil in Asian men with ED as compared with 
the four other types of PDE5-I  (vardenafil, tadalafil, udenafil, and 
mirodenafil). Moreover, sildenafil is the most used PDE5-I in China; 
therefore studies with large sample sizes can be conducted, providing 
convincing results and developing a foundation in the current literature. 
We found that sildenafil improved subjective sexual satisfaction and 
objective penile erection in aging males compared with younger men. 
Additionally, the detailed scores for EHS in aging males after medical 
treatment were nearly the same as those for younger men, which could 
be considered the optimal goal of an ED therapy (that is, completely 
hard and fully rigid erection).19 However, we should also consider that 
the young feel more responsible for societal burdens, which causes 
stress and often psychogenic impotence. This phenomenon might 
limit any positive responses to PDE5-I, whereas aging males suffer 
from less stress or none at all.

In addition to improving sexual satisfaction, treating ED 
with PDE5-I can partially relieve symptoms of benign prostatic 
hyperplasia,20 which is highly prevalent in aging males. This outcome 
will undoubtedly prompt more aging males to receive ED treatment 
because of the advantages of simultaneously treating frustrating lower 
urinary tract symptoms and ED. Moreover, Chavez et al.21 revealed 
that high ejaculation frequency, which can be improved by PDE5-I 
treatment, is related to a decreased risk of prostate cancer. Overall, 
the medical treatment of ED is crucial for aging males for improving 
sexual activities and a good quality of daily life.

A limitation of the trial design is that it was a real-life observation 
and an open-label study, without double blinding, randomization, and 
a placebo control. We also used data for patients receiving sildenafil 
because of its relatively large use in China, although some randomized 
clinical trials have concluded that all types of PDE5-I may have similar 
efficacy and safety profiles.22 Furthermore, all of the results were based on 
self-reported patient information by questionnaires and a short treatment 
period of only 4 weeks, both of which can bias the results to some extent. 
Moreover, some related information and data, including the detailed ED 
type (organic, psychogenic, or a combination), marital status, economic 

and education levels, were not recorded at baseline. As a clinic-based, 
open-label study, we did not follow-up patients who dropped out of 
the study or their reasons for doing so. Finally, our study included 
only Chinese men; therefore, these findings might not be applicable to 
populations in other countries. Ultimately, despite the study limitations, 
the data from this relatively large series of patients can help to build a 
foundation to support the requirement for medical management of ED 
in aging males and support future prospective clinical trials.

CONCLUSIONS
Although the prevalence of ED increases with age, it is not an 
irreversible process of aging. Aging males with ED are likely to benefit 
more from medical treatment than are younger patients. Therefore, 
aging males should be aware that age is not a limiting factor for ED 
management, and it is never too late to treat.

AUTHOR CONTRIBUTIONS
KZ conceived the study, carried out the design of this research, analysis 
and interpretation of data, and revised the manuscript. BX participated 
in the design of this research and drafted the original manuscript. 
DFL participated in the acquisition of data. XFW participated in 
the acquisition of data. JCZ participated in the acquisition of data. JJ 
participated in the acquisition of data. HJ conceived the study, kept 
the data base and reviewed all of the statistical ananlysis of the data. 
All authors read and approved the final manuscript.

COMPETING INTERESTS
The authors declare that they have no competing interests.

ACKNOWLEDGMENTS
We would like to thank Prof. Hai-Jun Wang from School of Public Health, 
Peking University for assisting in the statistical analysis of the manuscript.

REFERENCES
1 Consensus development conference statement. National Institutes of Health. 

Impotence. December 7‑9, 1992. Int J Impot Res. 1993; 5:181‑284.
2 Kongkanand A, Permpongkosol S, Tantiwongse K. Thai men’s health and sexual 

attitude. Asian J Androl 2011; 13: 534–6.
3 Braun M, Wassmer G, Klotz T, Reifenrath B, Mathers M, et al. Epidemiology of erectile 

dysfunction: results of the ‘Cologne Male Survery’. Int J Impot Res 2000; 12: 305–11.
4 Dean J. Characterisation, prevalence, and consultation rates of erectile dysfunction. 

Clin Cornerstone 2005; 7: 5–11.
5 Hatzimouratidis K, Amar E, Eardley I, Giuliano F, Hatzichristou D, et al. European 

Association of Urology. Guidelines on male sexual dysfunction: erectile dysfunction 
and premature ejaculation. Eur Urol 2010; 57: 804–14.

6 Seftel AD, Sun P, Swindle R. The prevalence of hypertension, hyperlipidemia, 
diabetes mellitus and depression in men with erectile dysfunction. J Urol 2004; 
171: 2341–5.

7 El‑Sakka Al, Morsy AM, Fagih BI, Nassar AH. Coronary artery risk factors in patients 
with erectile dysfunction. J Urol 2004; 172: 251–4.

8 Giuliano F, Donatucci C, Montorsi F, Auerbach S, Karlin G, et al. Vardenafil is effective 
and well‑tolerated for treating erectile dysfunction in a broad population of men, 
irrespective of age. BJU Int 2005; 95: 110–6.

9 Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, et al. The International 
Index of Erectile Function (IIEF): a multidimensional scale for assessment of erectile 
dysfunction. Urology 1997; 49: 822–30.

10 Boolell M, Gepi‑Attee S, Gingell JC, Allen MJ. Sildenafil, a novel effective oral 
therapy for male erectile dysfunction. Br J Urol 1996; 78: 257–61.

11 Monga M, Bettencourt R, Barrett‑Connor E. Community‑based study of erectile 
dysfunction and sildenafil use: The Rancho Bernardo study. Urology 2002; 59: 753–7.

12 Lewis RW, Fugl‑Meyer KS, Corona G, Hayes RD, Laumann EO, et al. Definitions/
epidemiology/risk factors for sexual dysfunction. J Sex Med 2010; 7: 1598–607.

13 McCabe M, Matic H. Severity of ED: relationship to treatment‑seeking and 
satisfaction with treatment using PDE5 inhibitors. J Sex Med 2007; 4: 145–51.

14 Zavos PM, Kaskar K, Correa JR, Sikka SC. Seminal characteristics and sexual 
behavior in men of different age groups: is there an aging effect? Asian J Androl 
2006; 8: 337–41.

15 Esposito K, Ciotola M, Giugliano F, De Sio M, Giugliano G, et al. Mediterranean diet 



ED management in aging males 
K Zhang et al

156

Asian Journal of Andrology 

improves erectile function in subjects with the metabolic syndrome. Int J Impot 
Res 2006; 18: 405–10.

16 Kongkanand A, Ratana‑Olarn K, Ruangdilokrat S, Tantiwong A. Thai investigators in 
ASSESS‑2 Study Group. The efficacy and safety of oral sildenafil in Thai men with 
erectile dysfunction: a randomized, double‑blind, placebo controlled, flexible‑dose 
study. J Med Assoc Thai 2003; 86: 195–205.

17 Chen KK, Hsieh JT, Huang ST, Jiaan DB, Lin JS, et al. ASSESS‑3 Study Group. 
ASSESS‑3: a randomized, double‑blind, flexible‑dose clinical trial of the efficacy 
and safety of oral sildenafil in the treatment of men with erectile dysfunction in 
Taiwan. Int J Impot Res 2001; 13: 221–9.

18 Tan HM, Moh CL, Mendoza JB, Gana T, Albano GJ, et al. Asian sildenafil efficacy and 
safety study (ASSESS‑1): a double‑blind, placebo‑controlled, flexible‑dose study of 
oral sildenafil in Malaysian, Singaporean, and Filipino men with erectile dysfunction. 
The Assess‑1 Study Group. Urology 2000; 56: 635–40.

19 Mulhall JP, Levine LA, JJP, Lev KP. Erection hardness: a unifying factor for defining 
response in the treatment of erectile dysfunction. Urology 2006;  68 suppl. 3A: 17–25.

20 Taylor JM, Desouza R, Wang R. Common approach to managing lower urinary tract 
symptoms and erectile dysfunction. Asian J Androl 2008; 10: 45–53.

21 Chavez AH, Scott Coffield K, Hasan Rajab M, Jo C. Incidence rate of prostate cancer 
in men treated for erectile dysfunction with phosphodiesterase type 5 inhibitors: 
retrospective analysis. Asian J Androl 2013; 15: 246–8.

22 Park K, Hwang EC, Kim SO. Prevalence and medical management of erectile 
dysfunction in Asia. Asian J Androl 2011; 13: 543–9.

How to cite this article: Zhang K, Xu B, Liu DF, Wang XF, Zhu 
JC, Jin J, Jiang H. Medical management of erectile dysfunction in 
aging males: is it too late to treat?. Asian J Androl 2013 Dec 16. doi: 
10.4103/1008-682X.122580. [Epub ahead of print]


