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Numerous researches revealed that men with ED find it difficult 
to report their conditions to doctors,15,16 although all men from a 
cross‑national survey agreed that ED was a source of great dismal for 
themselves and their partners, and nearly all disagreed that they were 
too old for sex.17 To begin with, more than half of those who were 
screened ED positive did not in fact think that they had ED.18 For those 
who considered themselves having the condition, less than half sought 
treatment.19 T2DM men are generally reluctant to discuss the subject 
of ED with their doctors.20 Doctors also identified multiple barriers to 
managing ED in their practice,21,22 and it is uncommon for healthcare 
professionals to enquire about ED in diabetes mellitus (DM) clinics.23 
Other known factors influencing ED treatment seeking behavior 
include severity of ED,24 level of bother,25 supportiveness of partner,26 
and an increased awareness of the condition.27

Given that ED is a common, important yet difficult to diagnosis 
condition, especially among T2DM patients, different screening tools 
are available.28–30 Since 2003, Hong Kong has adopted recommendations 
from the American Diabetes Association31 and the National Institute 
for Health and Clinical Excellence.32 All public GOPCs arrange annual 

INTRODUCTION
Type  2 diabetes mellitus  (T2DM) is common among the Chinese 
population. The prevalence of total diabetes  (all types) in China is 
estimated to be 9.7%.1 In the Hong Kong Special Administrative Region 
(S.A.R.) alone, more than 160 000 T2DM patients were seen in public 
general outpatient clinics  (GOPCs) in 2009, making it the second 
most common chronic illness.2 Erectile dysfunction (ED) is known 
to have a higher occurrence in T2DM patients when compared with 
the general population, yet this condition is often under‑recognized. 
The prevalence of ED among T2DM patients is reported to be 75.2% 
in Beijing, China,3,4  63.6%–84.3% in Hong Kong5,6 and 83.9% in 
Taiwan, China,7 when compared to the general reported prevalence 
of 6.3%–25% in all men, with a higher rate of about 20%–45% in the 
older age group.8–10 ED in T2DM patients may be caused by vascular, 
neurogenic and/or endothelial dysfunction, oxidative processes and 
change in the nitric‑oxide system.11 Not only is ED associated with 
increased cardiovascular risks;12 but it also has a negative impact on 
psychological well‑being and leads to marital disharmony and impaired 
quality of life.13,14
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To investigate the prevalence, correlates, attitude and treatment seeking behavior of erectile dysfunction (ED) in type 2 diabetes 
mellitus (T2DM) patients in the primary care setting, a multi‑center cross‑sectional survey using a structured anonymous 
self‑administered questionnaire was performed in 10 general outpatient clinics. Of the 603 subjects (91% response rate), the 
prevalence of ED men, as defined by the International Index of Erectile Function, was 79.1%. Most subjects had mild ED (28.9%), 
followed by mild‑to‑moderate ED (27.9%), then moderate ED (13.4%) and severe ED (9%). Nearly 55% of those with ED did not 
consider themselves as having ED. Less than 10% of them had ever sought medical treatment, although 76.1% of them wished to 
receive management from doctor(s) should they be diagnosed with ED. They considered the most important management from doctors 
to be clinical assessment (41.7%), followed by management of potential underlying cause (37.8%), referral to specialist (27.5%), 
education (23.9%), prescription of phosphodiesterase type 5 inhibitors (16.9%) and referral to counseling service (6.7%). The 
prevalence of ED was strongly associated with subjects who thought they had ED (odds ratio  (OR) = 90.49  (20.00–409.48, 
P < 0.001)) and were from the older age group (OR = 1.043 (1.011–1.076, P = 0.008)). In conclusion, ED is highly prevalent 
among T2DM men. The majority of them wanted management from doctors should they have ED, but only a minority would actually 
voice out the request. Screening of ED among T2DM men using structural questionnaire allowed the diagnosis of more than half 
of the ED cases, which otherwise would have gone undiagnosed.
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complication screening clinic for T2DM patients. For pragmatic 
consideration, nurses will pose a clinically validated “Yes–No” 
question33 to every T2DM man to screen for ED. GOPC doctors from 
these study centers suspected the validity of the single self‑reported 
question on ED because of the observed higher occurrence of ED by 
doctors’ clinical assessment. This study aimed primarily at finding out 
the prevalence of ED by the use of structural questionnaires. We also 
aimed to verify if the answers for the single self‑reported question on 
ED in our usual practice was indeed indicative of the true prevalence. 
Lastly, we aimed to find out the factors that correlated with T2DM 
patients’ attitude toward ED and their expectation for ED management 
in the primary care setting.

METHODS
The project protocol, questionnaire and information to patient for 
consent were approved by the Research Ethics Committee of the 
Kowloon West Cluster, Hospital Authority of Hong Kong. This was 
a multi‑center cross‑sectional survey on T2DM men consecutively 
attending 10 primary care GOPCs in urban areas of Hong Kong S.A.R. 
using self‑administered anonymous structured questionnaires.

Questionnaire
The first part of the questionnaire was designed to assess the prevalence 
of ED. We adopted the Chinese version of the 5‑item version of the 
International Index of Erectile Function  (IIEF‑5).28 IIEF‑5 is well 
acknowledged as one of the best screening tools and has been used 
widely in other studies.4,12 We also included the single self‑reported 
question “Do you think you have ED?”.33 The second part of the 
questionnaire asked for information about the subjects’ age and 
marital status. Questions assessing treatment seeking behavior, and 
attitudes and concerns pertaining to ED were formulated based on 
the results of a qualitative structural interview of 1122 men with ED.34 
The questions were first drafted in English, translated into Chinese 
by authors WHL and SNF, and then back‑translated into English by 
another team doctor PS Lau. Discrepancies between the original and 
the back‑translated English versions were discussed among authors 
and amended accordingly. A pilot study was conducted with 20 T2DM 
men. Feedbacks on the questionnaire (including font, font size, spacing, 
highlights, clarity, user‑friendliness, attractiveness) were collected by 
individual face‑to‑face interviews. Revision was then made on the list 
of questions, wordings and length of the questionnaire.

Inclusion and exclusion criteria
All T2DM men, aged 18 and above, who were receiving treatment at 
the 10 GOPCs from March to May 2012 were invited to participate in 
the study. Their DM diagnosis was previously documented by doctors 
using the diagnostic criteria of the World Health Organization and 
the International Diabetes Federation Joint Consultation 2005.35 
We excluded patients who were unable to understand Chinese 
sufficiently well, or had insufficient  (corrected) vision to complete 
the questionnaires. Those with known secondary ED from genetic, 
endocrinological, neurological or surgical causes were also excluded 
from the study.

Survey process
Eligible T2DM patients were invited to complete the self‑administered 
questionnaire in the waiting hall. All questionnaires were marked by 
chronological numbers to check for missing or no return cases. The 
number of patients approached, reason for exclusion, the number of 
refusals, and the number of questionnaires distributed and returned 
were recorded.

Data entry was done by the authors and designated research assistants 
using the same set of codes. Double entry was performed for each set 
of data by two different research assistants. Between‑record checks and 
within‑record checks were conducted to enhance accuracy and validity 
of data. All inconsistencies and out‑of‑range errors were individually 
verified against the original questionnaires by the author WHL.

Sample size
Based on the 65% ED prevalence found in an earlier local study,5 our 
sample size was calculated to ensure an error rate within 5% by a 95% 
confidence interval. Without accounting for the design effect due 
to clustering sampling by clinic, we needed to recruit 370 subjects. 
The median estimate of intra‑class correlation was 0.01.36 Taking 
into account the homogeneity of patients attending the GOPCs, 60 
subjects were required per clinic for 10 GOPCs, giving a total of 600 
subjects.37

Statistical methods
Data collected was analyzed using the SPSS Windows 20.0 program 
(SPSS Inc., Chicago, IL, USA). Prevalence and severity of ED were 
reported according to the IIEF‑5 score. Subjects’ attitudes and concerns 
pertaining to ED and treatment seeking behavior were presented as 
frequencies and percentages, stratified by severity of ED. Continuous 
IIEF‑5 score and age were presented as mean and standard deviation, 
while the Kruskal‑Wallis analysis of variance (ANOVA) test was used 
to assess the differences in age between severities of ED. Logistic 
regression models were performed to investigate the associations 
between age, marital status, subjects’ attitudes and concerns pertaining 
to ED and treatment seeking behavior. Association of each factor with 
the presence of ED was given by the respective odds ratio (OR).

RESULTS
Out of the 915 subjects approached, 191 were excluded (189 were unable 
to comprehend the self‑administered questionnaire; two had known 
secondary ED from other underlying causes). Of the 724 subjects 
recruited, 10 did not wish to participate in the study and 57 failed to 
return the questionnaires. A total of 657 questionnaires were returned, 
giving a response rate of 91%, out of which 603 were considered as valid.

According to the responses, the overall prevalence of ED in 
T2DM men as defined by the IIEF‑5 was 79.1% (Table 1). Among 
subjects with ED, the most prevalent was mild ED (28.9%), followed 
by mild‑to‑moderate (27.9%), moderate (13.4%), and severe (9%) ED. 

Table  1: Demographics and prevalence of ED of subjects (n=603)

Demographics and prevalence of ED Value

Age (mean±s.d.) 60.5±10.5

Marital status (%)

Single 44 (7.3)

Married 511 (84.7)

Divorced 28 (4.6)

Widower 10 (1.7)

Missing 10 (1.7)

ED+ (5–21), n (%) 477 (79.1)

Severe (5–7) 54 (9.0)

Moderate (8–11) 81 (13.4)

Mild to moderate (12–16) 168 (27.9)

Mild (17–21) 174 (28.9)

Normal (22–25) 126 (20.9)

IIEF‑5 16.2±5.6

ED: erectile dysfunction; IIEF: international Index of erectile function; s.d.: standard 
deviation
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The severity of ED increased with age according to the Kruskal‑Wallis 
ANOVA test (Table 2).

Among all subjects screened ED positive by IIEF‑5, only 54.7% 
thought they had ED. For subjects with severe to moderate ED, 18.5% 
thought they had no ED. When we compared ED diagnosed by the 
single self‑reported question on ED to IIEF‑5  (Table  2), the single 
question was highly specific (specificity = 98.4%), but the sensitivity 
was only 54.7%. Hence, the use of the single self‑reported question 
to screen for ED was shown to have missed more than half of the ED 
cases, including those with moderate to severe ED.

For the perceived causes of ED (Figure 1), 45.4% viewed ED as a 
natural consequence of aging; 29.5% perceived it as an illness which 
requires treatment; 12.6% regarded it as a secondary consequence of 
another disease; <10% did not regard it as a disease, or consider it a 
transient disturbance which requires no action.

With regards to ED management, <10% of the subjects with ED had 
ever sought help from any doctor regardless of degree of severity. However, 
76.1% of the subjects preferred receiving management from doctors 
should they be diagnosed with ED. For management options, 41.7% 
would like assessment by doctor, followed by management of potential 
underlying cause  (37.8%), referral to specialist  (27.5%), education 
and information on ED (23.9%), prescription of phosphodiesterase 
type 5 inhibitors  (PDE‑5)  (16.9%) and referral to counseling service 
(6.7%) (Table 3). An overall decreasing trend of management desire 
with increasing ED severity, both in general and in the various modalities 
of management, was observed. Logistic regression analysis reported 
age, self‑perception of ED and expectations on ED management to be 
significant factors associated with the presence of ED. Older subjects 
(OR: 1.043) or those with greater self‑perception of ED (OR: 90.493) were 
associated with higher odds of having ED. Those with higher expectation 
of receiving management were associated with lower odds of having ED.

DISCUSSION
This survey on prevalence, attitude and treatment seeking behavior 
of ED among T2DM men attending primary care clinics obtained a 
response rate of 91%. The study showed a 79.1% prevalence of ED in 
T2DM Chinese men, and an increase in ED severity with age. Such 
findings correlate well with past literature.4,5 Most of the subjects had 
mild (28.9%) and mild to moderate (27.9%) ED, while a higher than 
expected proportion were having moderate to severe ED (22.4%). The 
severity of ED among our subjects were very similar to findings from a 
multi‑clinic study in Mainland China,4 which revealed 9.1% as suffering 
from severe ED, 17.2% moderate, and 48.9% mild ED, as compared with 
9.0%, 13.4%, and 56.8% respectively in our study. This high prevalence 
should caution both the public and health care professionals in view 
of the higher cardiovascular risk and psychological comorbidity 
associated with the condition. Regular screening of ED in T2DM men, 
and patient education to increase awareness and treatment seeking 
should be administered.

The seemingly highly specific single self‑reporting question “Do 
you think you have ED?” was found to be an insensitive method for 
screening ED among T2DM patients. It is therefore important to 
choose a practical and more sensitive screening method for this highly 
prevalent group to enhance early detection and intervention. Asking 
T2DM patients to fill out self‑administered questionnaires (e.g. IIEF‑5) 
before the annual complication screening clinic appears to be a good 
option in our daily practice.

Only 30% of the respondents in this study regarded ED as a 
disease which requires treatment, and 45% thought it was simply a 
consequence of aging (Figure  1). Nearly 76.1% of the respondents 

Table  3: Factors associated with the presence of ED  (by IIEF‑5)

 
Factors

Odds ratio*

Estimate 95% CI P

Age 1.043 1.011–1.076 0.008**

Marital status (single) 0.549

Married 1.271 0.552–2.926 0.573

Divorced 0.602 0.141–2.579 0.494

Widower 2.880 0.220–37.676 0.420

Answer “Yes” in the following 
questions

Do you think you have ED? 90.493 19.999–409.475 0.000**

Have you ever sought help from 
medical doctors for ED?

0.341 0.049–2.369 0.277

If you have ED, do you want your 
doctors to provide management 
(including asking about the 
condition, physical checkup and 
investigations, treatment and 
referral)?

0.430 0.185–1.000 0.050

Do you think it is important for 
health care professionals to 
provide education on ED?

0.890 0.501–1.582 0.692

Do you think it is important for 
health care professionals to 
provide assessment of ED?

1.659 0.948–2.903 0.076

Do you think it is important for 
doctors to treat the underlying 
causes of ED?

0.972 0.551–1.713 0.921

Do you think it is important for 
doctors to prescribe drugs (e.g., 
Viagra®, Celias®, Levitra®, 
which require self‑purchase at 
pharmacy) for ED treatment?

0.633 0.286–1.404 0.261

Do you think it is important for 
doctors to refer ED patients to 
specialist clinics?

0.814 0.439–1.507 0.512

Do you think it is important for 
doctors to refer ED patients to 
counseling service (e.g., sex 
therapy, marital counseling)?

0.658 0.246–1.761 0.405

Do you think ED requires medical 
treatment?

0.932 0.311–2.787 0.899

I would consider to treat ED with 
traditional Chinese medicine/
alternative medicine

0.547 0.216–1.384 0.203

I would buy over‑the‑counter 
medication to treat ED

3.510 0.660–18.673 0.141

If you have ED, would you 
consider to buy self‑purchase drug 
(e.g., Viagra®, Celias®, Levitra®)?

1.566 0.809–3.031 0.183

*Odds ratio of >1 being more likely to have ED. ED: erectile dysfunction; IIEF: international 
index of erectile function; CI: confidence interval; **: Statistically significant (P<0.05)

wanted to receive management from doctors if they had ED, suggesting 
that though effective ED treatment was not much expected by our 
patients, they still wanted some form of management such as physical 
examination, investigation of possible cause, and referral to specialists. 
In particular, most subjects expected doctors to do an assessment and 
management of potential underlying causes, which include diabetic 
control and other cardiovascular risk factors. The results reflected the 
need for individualized evaluation of each T2DM patient with ED.38 
This message should be clearly promulgated to all frontline doctors and 
nurses. Health care professionals should routinely screen all T2DM 
patients for ED and offer proper management should they be inflicted 
with the condition.

The low treatment seeking rate (<10%) for ED, despite the subjects’ 
desire for management verifies the existence of patient barriers as 
suggested in past literatures. This again points to the importance of 
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the need of good screening for ED so that proper management of the 
overall condition may be given. Early detection is desirable as patients’ 
keenness for management decreases with increasing ED severity.

The acceptance of drug therapy for ED was relatively low in our 
subjects (16.9%), a finding comparable to previous studies.4,39 The cost 
of PDE‑5 is likely a concern and yet the efficacy is not guaranteed. 
Apart from drug treatment, most subjects did not consider referral to 
counseling service or information and education sessions from health 
care professionals to be important.

Limited demographic and clinical data were collected due to the 
anonymous nature of our study. These would need to be taken into 
account in future studies. Further studies should be conducted to 
evaluate the different ED screening tools and investigate structural 
approaches to ED in correlation to different subgroups of T2DM men.

CONCLUSIONS
ED is highly prevalent in T2DM Chinese men in the primary care setting. 
In our study, more than one‑fifth of them suffered from moderate to 
severe ED. T2DM men with ED wanted management from doctors, 
but they seldom seek help actively. Most of them expected doctors to 
offer assessment and management of potential underlying causes, while 
desire for counseling and education services and drug therapy was low.
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