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Abstract

Objectives

The study’s objectives were to find out the proportion of Saudi men with type 2 diabetes who

have been asked by their physicians about erectile dysfunction (ED) in the last year, to

determine the willingness of Saudi men with type 2 diabetes to discuss ED, and to explore

the factors that may be related to their willingness to discuss ED with their physicians.

Methods

This study employed a cross-sectional survey design using a quantitative self-administered

questionnaire among 309 Saudi men with type 2 diabetes. The study was conducted in hos-

pital-based primary care clinics at King Khalid University Hospital, Riyadh, Saudi Arabia dur-

ing the period from July to September 2015.

Results

The mean age of the patients was 60.2 years with the mean duration of diabetes approxi-

mately 12.5 years. Few of the patients (9.7%) had been asked by their physicians about ED

within the last year of attending the clinics although most patients (84.8%) were willing to dis-

cuss this issue. The presence of ED among the respondents was 89%. Two participants’

characteristics were associated with a willingness to discuss ED with the physicians. These

characteristics were age above 60 (OR = 0.25, 95% CI: 0.11–0.55), and having severe ED

(OR = 0.26, 95% CI: 0.08–0.85). The respondents’ main barriers to discussing ED with their

physicians were embarrassing the doctor, ED is a personal issue, too old or too sick to

address ED issues now, no effective treatment available, and the doctor is too young to dis-

cuss ED with.

Conclusions

Most patients who have type 2 diabetes are not asked about ED within the last year of atten-

dance even though most are willing to discuss it with their physicians. Being older and
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suffering more severe ED will result in being less willing to discuss ED with their doctor. Fur-

ther research is needed to explore the barriers which prevent physicians from discussing

ED with their patients who have diabetes.

Introduction

Diabetes mellitus is one of the most common chronic diseases worldwide, with an increasing

incidence in most countries.[1] There were more than 382 million people with diabetes melli-

tus in 2013 and this is forecasted to reach 592 million people by 2035.[2–3] Most of the deaths

among patients with diabetes are not due to diabetes itself but due to the complications associ-

ated with it. This includes cardiovascular disease which can cause about 50% of the deaths

among patients with diabetes.[2] In Saudi Arabia, diabetes mellitus has become an overwhelm-

ing health problem with an overall prevalence among adults of approximately 23.7%.[4] The

complications that are usually associated with diabetes mellitus are due to macrovascular or

microvascular disease.[5–7] The prevalence of these complications in Saudi Arabia is quite

high. In one study done in that country, the prevalence of complications were: myocardial

infarction (14.3%), retinopathy (16.7%), acute coronary syndrome (23.1%) and nephropathy

(32.1%).[8]

Erectile dysfunction (ED) is a common association of diabetes and is caused by a neuropa-

thy or vasculopathy.[9–10] ED is defined as “the persistent inability to attain and maintain an

erection that is sufficient to permit satisfactory sexual performance”.[11] There is some evi-

dence that suggests that low testosterone might be involved in both the development of type 2

diabetes and the subsequent complication of ED. [12] Several epidemiological studies have

shown that both type 1 and type 2 diabetes are associated with higher risks of ED.[13] Also, it

has been recognized that ED can be found even in preclinical or newly diagnosed diabetes.

[10, 14–16] The prevalence of ED among men with diabetes ranges from 35% to 90% depend-

ing on the method used to identify it.[17] In Saudi Arabia, studies have shown that the overall

prevalence of ED in men with diabetes range from 63.5% to 83%.[18–19] There is a threefold

increased risk of ED in men with diabetes compared to men without diabetes.[20] Further-

more, even after adjusting the risk of ED for age in men with diabetes, the risk is still double

compared to those without the disease.[21]

Moreover, ED in men with diabetes occurs 10–15 years earlier than in men without diabe-

tes. [20] It has been shown that quality of life is reduced in men with diabetes who are suffering

from ED.[22] In addition, ED is considered a predictor for cardiovascular events and can be

associated with silent myocardial ischemia among men with type 2 diabetes mellitus.[23–24]

In addition to that, ED in people with diabetes can be the first sign of future cardiovascular

events. [24] The existence of ED in men with diabetes is a reason to screen for other diabetic

complications caused by microangiopathy in target organs.[25]

Doctors can diagnose ED by several methods. A detailed medical history and physical

examination can give a good idea about its causes or degree of severity.[26] Obviously, the

most important step to start with is to simply ask men with diabetes about this problem during

a routine clinical review. The UK NICE guidelines for diabetes mellitus recommend that

“Review the issue of erectile dysfunction with men annually”.[27]

Surprisingly, few doctors ask men with diabetes about ED and this problem is frequently

overlooked. For example, in one study done in England only 9% of men with diabetes were

asked by their physicians about ED.[26] In another study done in the United states, physicians
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initiated the discussion about ED with only 18% of their patients with diabetes.[28] On the

other hand, very few studies have addressed the issue of the discussion of ED from the perspec-

tive of the patient with diabetes, for example, whether they are willing to be asked about ED by

their physicians. For example, a study done in Taiwan showed that 56.6% of patients with dia-

betes wished to discuss ED with their physicians.[29]

The literature indicates that barriers that might prevent health professionals from asking

about sexual problems such as ED include lack of time or knowledge, lack of training among

physicians, false beliefs about sexuality, thinking that this is a job for another physician,

patients not being ready to discuss these issues, believing it is not an important subject, fear of

increasing patient anxiety and patients being too ill or too old to be asked.[30, 31]

In the Middle East, the literature is lacking in studies on the proportion of men with diabe-

tes who have been asked about ED or their willingness to discuss ED with their physicians.

Also, in searching the literature, no studies were found that described the barriers faced by

patients with type 2 diabetes to discuss ED with their physicians.

This study was aimed primarily to find out the proportion of Saudi men with type 2 diabe-

tes who have been asked about ED in the last year by their physicians in hospital-based pri-

mary care clinics in Riyadh. We also aimed to determine the willingness of Saudi men with

type 2 diabetes to discuss ED with their physicians and the factors that either increase or

reduce their willingness to discuss this issue.

Methods and materials

Study design

This study employed a cross-sectional survey using a quantitative self-administered question-

naire investigating the proportion of Saudi men with type 2 diabetes who have been asked by

their physicians about ED in the last year, their willingness to discuss ED with their physicians,

and the factors that may be related to their willingness to discuss ED with their physicians.

Study site

The study was conducted in hospital-based primary care clinics at King Khalid University

Hospital, Riyadh, Saudi Arabia. These primary care clinics consist of 8–10 clinic sessions each

day, led by approximately 40 staff specialized in family medicine. Each clinic has about 30

patients daily with the majority of the patients having diabetes.

Eligibility criteria

The participants were included in this project if they were married, adult (i.e. > 18 years),

diagnosed with type 2 diabetes mellitus, having at least one year of follow-up in the clinics, and

could read and write Arabic. We excluded any participant with anatomical penile deformities,

past history of spinal cord injury or past history of prostate diseases or prostate surgery.

Patient enrolment

Patients were approached at the reception desk after they completed their review with their

physician and asked about the inclusion and exclusion criteria. Those who met our eligibility

criteria were included in the study. The participants were informed about the study’s objec-

tives. They were asked to enter the study and for those who accepted this request, written con-

sent was obtained. Confidentiality of their information was assured. The data were collected

by a family physician (the principle investigator) from July to September 2015
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Instrument development

The questionnaire consisted of 26 items divided into 4 sections. The first section of the ques-

tionnaire collected information about the socio-demographic background of the patients. The

second section contained two questions, the first one regarding the proportion of patients with

type 2 diabetes who have been asked about ED. The responses were either yes, no, or I can’t

remember. The second section measured the degree of willingness to discuss ED by the

patients with their physician (i.e. unwilling, slightly willing, moderately willing, and very

willing).

The third section consisted of self-reported statements about 11 barriers preventing patients

from discussing ED with their physicians. The responses to these statements were recorded on

a five point Likert scale ranging from strongly agree to strongly disagree. These statements

were developed after reviewing the literature. The last section of the questionnaire comprised a

brief survey to assess the presence of ED in respondents by using a validated Arabic translation

of the Index of Erectile Function (IIEF-5) questionnaire.[32] IIEF-5 is a well-known tool to

screen for ED and it has been used extensively in previous studies. It comprises only five ques-

tions.[33] Also, it categorizes ED according to its severity as follow: severe ED (1–7), moderate

ED (8–11), mild to moderate ED (12–16), mild ED (17–21), and no ED (22–25).[34]

Apart from the last section of the questionnaire which was adopted from the previously val-

idated Arabic version, the majority of the questionnaire was developed in English, translated

by an accredited translator in Arabic, and then back-translated by another accredited transla-

tor into English. The mismatches between the two English versions, the original and back-

translated versions, were discussed and resolved by the primary author and the translators.

The questionnaire was pretested and piloted on 30 monolingual patients with type 2 diabe-

tes to ensure the comprehensibility and readability of the final Arabic version. The participants

in the pilot study were recruited from medical out-patient clinics to prevent contamination

with the main sample for the current study.

Sample size calculation

A sample size calculation was based on a pilot study with 30 participants which showed that

15% of patients with type 2 diabetes had been asked about ED in the last year. So, a sample of

306 patients with type 2 diabetes was required to obtain a 95% confidence interval of +/- 4%

around the prevalence estimate of 15%. Assuming 10% of questionnaires in the pilot study

were incomplete or not returned, a total of 336 questionnaires was required.

Statistical analysis

Descriptive statistics were used to describe the study sample characteristics and the partici-

pants’ identified barriers to discussing ED with their physicians. To test the association

between patients who were willing to discuss (i.e. very willing, moderately willing, and slightly

willing) and unwilling to discuss ED with the physicians, and the participants’ socio-demo-

graphic and clinical characteristics, chi-square tests were used for categorical variables. In one

variable (current occupation), we collapsed some groups together to meet the conditions of

the Chi-square test. For continuous variables, the normality of the data was checked by the

Kolmogorov-Smirnov test. For normally distributed data, an independent sample t test was

used to compare means. For skewed data, the Mann-Whitney U test was used to compare

medians.

Chi-square tests were used to compare the association between the willingness to discuss

ED with the physician and the different participants’ barriers, after removing the neutral

response variable. The Fisher exact test was used to test the association between participants
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having ED and their willingness to discuss but were not yet asked by their physicians in the

last year, as the conditions of the Chi-square test were not met.

Multivariable logistic regression analyses were performed to predict the willingness to dis-

cuss ED with the physicians by using the participants’ barriers, socio-demographic and clinical

characteristics as covariates. For the logistic regression analysis, participants’ willingness to dis-

cuss ED was categorized as a binary variable, comparing those who reported any degree of

willingness (very willing, moderately willing, and slightly willing) with those who were

unwilling.

The data were analysed using the statistical software package IBM SPSS Statistics for Win-

dows, Version 22.0 (IBM Crop., Armonk, NY, USA).[35] A p-value of less than 0.05 was con-

sidered to be statistically significant for all analyses.

Ethics

The study protocol was reviewed and approved by the Monash University Human Research

Ethics Committee and the Institutional Review Board of King Khalid University Hospital,

Riyadh, Saudi Arabia, where the data were collected. The participants were informed about the

study’s objectives and their permission to enter the study was requested. Written consent was

obtained from the participants. Confidentiality of their information was assured.

Results

Participants’ socio-demographic and clinical characteristics

Out of the 336 distributed questionnaires, 309 were completed and returned. The response

rate was therefore 92%. The median age of the respondents was 60 years and the median dura-

tion of diabetes among the respondents was 10 years, with over half (59.2%) on tablets alone as

treatment for this condition. Few (9.7%) had been asked by their physicians about ED in the

last year although most (84.8%) were willing to discuss this problem with them. The presence

of ED among the respondents was 89% with one third of them (28.2%) suffering from severe

ED. The remaining socio-demographic and clinical characteristics are shown in Table 1.

Prevalence of identified participants’ barriers to discussing ED with their

doctors

Table 2 shows the distribution of participants’ barriers to discussing ED with their physicians.

The most prevalent barriers among these respondents were having sex is not important to me

(49.5%) and the treatment is too expensive (24.6%).

Willingness to discuss erectile dysfunction (ED) and participants’ socio-

demographic and clinical characteristics

Table 3 shows the association between the willingness of respondents to discuss ED with their

physicians, and the respondents” socio-demographic and clinical characteristics. The partici-

pants who were willing to discuss ED with their physicians were younger with the mean age

being 59.3 compared to the mean age of 65 in unwilling participants (P< 0.001). Participants

with low monthly incomes (i.e. <5000 SR) (53.2%) were unwilling to discuss ED with their

physicians (P = 0.03). Also, among participants who have ED, those who were complaining of

severe ED (63.1) were unwilling to discuss it with their physicians. There were no significant

associations between a willingness to discuss ED with the physicians and the highest education

level, location of residency, current occupation, smoking status, duration of diabetes, type of

diabetes treatment, and presence of ED.
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Multivariable logistic regression analysis was used to predict the participants’ willingness to

discuss ED by their socio-demographic and clinical characteristics. After adjusting for the edu-

cational level, location of residency, monthly income, current occupation, smoking status,

Table 1. Participants’ socio-demographic and clinical characteristics (N = 309).

Patients’ characteristics na (%)

Age Median ,(IQRb ) 60, (10)

Highest education level No school attended 42 (13.6)

Primary school attended 38 (12.3)

Secondary school attended 52 (16.8)

Tertiary school attended 81 (26.2)

University or college 80 (25.9)

Master or PhD 16 (5.2)

Location of residency Riyadh 238 (77)

Outside Riyadh 71 (23)

Monthly income <5000 SRc 106 (34.3)

5000–10000 SR 93 (30.1)

10001–15000 SR 61 (19.7)

>15000 SR 49 (15.9)

Current occupation Unemployed 11 (3.6)

Soldier 1 (0.3)

Governmental work 89 (28.8)

Private company 10 (3.2)

Businessman 27 (8.7)

Retired 171 (55.3)

Smoking status Never smoked 187 (60.5)

Current smoker 31 (10.1)

Former smoker 91 (29.4)

Duration of diabetes (years) Median, (IQR) 10, (12)

Type of diabetes treatment Diet only 8 (2.6)

Tablets only 183 (59.2)

Insulin only 37 (12)

Tablets and insulin 81 (26.2)

Patients been asked in the last year about ED Yes 30 (9.7)

No 250 (80.9)

Do not remember 29 (9.4)

Willingness to discuss ED Unwilling 47 (15.2)

Slightly willing 21 (6.8)

Moderately willing 53 (17.2)

Very willing 188 (60.8)

Presence of ED Yes 275 (89)

No 34 (11)

Severity of ED Mild 54 (17.5)

Mild to moderate 91 (29.4)

Moderate 43 (13.9)

Severe 87 (28.2)

a n = Number
b Interquartile Range
c Saudi Riyal

https://doi.org/10.1371/journal.pone.0201105.t001
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duration of diabetes, type of diabetes treatment, presence of ED, two participants’ characteris-

tics were associated with willingness to discuss ED with the physicians. These characteristics

were age above 60 (OR = 0.25, 95% CI: 0.11–0.55), and having severe ED (OR = 0.26, 95% CI:

0.08–0.85) (Fig 1). No significant association has been found between the participants’ willing-

ness to discuss ED and the other socio-demographic and clinical characteristics.

Participants’ willingness to discuss ED and identified barriers

Table 4 shows the comparison between participants’ willingness to discuss ED with their phy-

sicians and the identified barriers. Comparing the ‘unwilling’ participants to the ‘willing’ ones

revealed that the barriers which provide the main obstacles to discussing ED with the doctors

are: embarrassing my doctor (63.9%, P< 0.001), ED is a personal issue (60.6%, P< 0.001), too

old now (59.4%, P< 0.001), feeling embarrassed to talk about it (57.1%, P< 0.001), too sick

now to address ED issues (55.9%, P< 0.001), no effective treatment is available (54.8%,

P< 0.001), and my doctor is too young to discuss my ED with him (54.8%, P < 0.001).

Predicting participants’ barriers to their willingness to discuss ED

Table 5 shows the multivariable logistic regression analysis which was used to predict the par-

ticipants’ willingness to discuss ED by their identified barriers. After adjusting for the age and

severity of ED as possible confounders, two participants’ barriers were associated with willing-

ness to discuss ED with the physicians. These barriers were “it may embarrass my doctor”

(OR = 0.04, 95% CI: 0.01–0.2), and “It is a personal issue” (OR = 0.05, 95% CI: 0.01–0.28)

(Table 5).

Participants who have not been asked about ED and their willingness to

discuss it

Table 6 shows that among the respondents who have not yet been asked about ED in the last

year by their physicians, 91% of them have ED and would be willing to discuss it with their

physicians (P = 0.02). Even if they do not have ED, twice as many are willing to discuss this

matter as unwilling.

Table 2. Distribution of identified participants’ barriers to discussing ED with their physicians.

Factors that might affect willingness to discuss ED with the physician. Disagree

na (%)

Neutral

n (%)

Agree

n (%)

It may embarrass my doctor 225 (72.8) 29 (9.4) 55 (17.8)

My doctor would not take my concerns seriously 170 (55) 81 (26.2) 58 (18.8)

I would feel embarrassed to talk about it 239 (77.3) 26 (8.4) 44 (14.2)

I don’t think there is any effective treatment 197 (63.8) 61 (19.7) 51 (16.5)

I am too sick now to address erectile dysfunction issue. 226 (73.1) 28 (9.1) 55 (17.8)

Having sex is not important to me 129 (41.7) 27 (8.7) 153 (49.5)

The treatment is too expensive 71 (23) 162 (52.4) 76 (24.6)

The treatment will harm my health 114 (36.9) 120 (38.8) 75 (24.3)

I am too old now 219 (70.9) 41 (13.3) 49 (15.9)

It is a personal issue 236 (76.4) 30 (9.7) 43 (13.9)

My doctor is too young to discuss my erectile dysfunction with him 229 (74.1) 35 (11.3) 45 (14.6)

an = Number

https://doi.org/10.1371/journal.pone.0201105.t002
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Discussion

This survey has shown that few (9.7%) patients with type 2 diabetes mellitus have been asked

about ED in the past year by their physicians, in spite of the majority (84.8%) being willing to

discuss it. Further, the presence of ED was high (89%) among these patients, with one third of

them (28.2%) suffering from severe ED.

In spite of guidelines recommending physicians to enquire about ED in patients with diabe-

tes, this does not take place in most cases.[27,36] Grant et al found that only 9% of the patients

with diabetes have been asked about ED in their last diabetes review consultation.[26] In

Table 3. Association between willingness to discuss erectile dysfunction (ED) with the physician and participants’ socio-demographic and clinical characteristics.

Patients’ characteristics Willingness to discuss ED P valuea

Unwilling

Nb (%)

Willing

n (%)

Age(years) Mean 65 59.3 < 0.001

Highest education level No school attended 10 (21.3) 32 (12.2) 0.45

Primary school attended 8 (17) 30 (11.5)

Secondary school attended 6 (12.8) 46 (17.6)

Tertiary school attended 10 (21.3) 71 (27.1)

University or college 11 (23.4) 69 (26.3)

Master or PhD 2 (4.3) 14 (5.3)

Location of residency Riyadh 35 (74.5) 203 (77.5) 0.65

Outside Riyadh 12 (25.5) 59 (22.9)

Monthly income <5000 SRc 25 (53.2) 81 (30.9) 0.03

5000–10000 SR 11 (23.4) 82 (31.3)

10001–15000 SR 7 (14.9) 54 (20.6)

>15000 SR 4 (8.5) 45 (17.2)

Current occupation Unemployed 3 (6.4) 8 (3.1) 0.18

Businessman 7 (14.9) 30 (11.5)

Governmental work 8 (17) 82 (31.3)

Retired 29 (61.7) 142 (54.2)

Smoking status Never smoked 34 (72.3) 153 (58.4) 0.15

Current smoker 2 (4.3) 29 (11.1)

Former smoker 11 (23.4) 80 (30.5)

Duration of diabetes (years) Mean 14.43 12.19 0.3

Type of diabetes treatment Diet only 1 (2.1) 7 (2.7) 0.13

Tablets only 34 (72.3) 147 (56.1)

Insulin only 6 (12.8) 33 (12.6)

Tablets and insulin 6 (12.8) 75 (28.6)

Presence of ED ED 38 (80.9) 237 (90.5) 0.05

No ED 9 (19.1) 25 (9.5)

Severity of ED Mild 4 (10.5) 50 (21.1) < 0.001

Mild to Moderate 5 (13.2) 86 (36.3)

Moderate 5 (13.2) 38 (16)

Severe 24 (63.1) 63 (26.6)

a The Chi square test was used in the analysis for categorical variables and the Mann-Whitney U test for numerical variables
b n = Number
c Saudi Riyal

https://doi.org/10.1371/journal.pone.0201105.t003

Willingness to discuss erectile dysfunction

PLOS ONE | https://doi.org/10.1371/journal.pone.0201105 July 25, 2018 8 / 15

https://doi.org/10.1371/journal.pone.0201105.t003
https://doi.org/10.1371/journal.pone.0201105


addition, Perttula found that physicians discussed ED with just 18% of their patients who have

diabetes.[28] This is in spite of the prevalence of ED being high in these patients.[13,17,37]

Also, the low rate of asking about ED in patients who have diabetes by physicians who work in

primary care settings is similar to what happens in specialty practices where patients are at

high risk for ED, such as those seen by cardiologists. Nicolai et al found that only 16% of cardi-

ologists admitted to discussing sexual function regularly with their patients.[38] So, there is a

wide gap between recommendations and what takes place in practice. A study done in Bulgaria

has shown that this gap reflects, in part, physicians’ beliefs that patients with ED rarely share

this problem with their physicians, [39]

Overall, a large majority of patients (84.8%) were willing to discuss this topic. Unfortu-

nately, to date few studies have examined ED-related issues from the patient perspective. Jiann

et al showed that 56.6% of patients with type 2 diabetes wished to discuss ED with their physi-

cians [29] while Lo et al found that 76.1% of patients with type 2 diabetes would want to receive

treatment for ED from their physicians.[40] However, most patients think that the discussion

should be initiated by the physicians.[29] At the same time, most physicians seem to assume

that patients do not like to be asked about sexual problems.[31,41]

The study’s findings suggest that two main factors were associated with a willingness to dis-

cuss ED: age and severity of ED. The patients above 60 years were 70% less willing to discuss

ED with their physicians compared to the patients less than 60 years old. In addition, the

patients who do have severe ED were 75% less willing to discuss ED with their physicians com-

pared to the patients who have mild ED.

As mentioned above, we found that elderly people were less willing to discuss ED with their

physicians compared to younger patients in spite of the majority of the elderly population

remaining interested in sexual activity. [42] This group needs to be given more attention by

their physicians as they have a very high prevalence of ED.[37, 43] In addition to that, ED is

often underreported and underdiagnosed in the older male population. [44] It has been shown

that physicians are not proactive in discussing and managing the sexual health of elderly peo-

ple. [45] In a study done by Harding and Manry in the United States among health care

Fig 1. Predicting participants’ willingness to discuss erectile dysfunction (ED).

https://doi.org/10.1371/journal.pone.0201105.g001
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providers, it was found that only 28% of the surveyed health care providers would usually asses

the sexual health of elderly patients. [46] Also, a negative attitude has been found in a study

done to examine American psychologists’ willingness to assess the sexual health of older adults.

[47]

In addition to the age of patients with diabetes as a predictor for willingness to discuss ED,

the level of ED severity plays a major role, with this study showing that patients who have dia-

betes with severe ED are less willing to discuss this with their physicians compared to those

Table 4. Comparison between participants’ willingness to discuss ED with the physicians, and identified barriers.

Patients’ barriers Patients willingness to discuss Total

n (%)

Pa value

Unwilling

nb (%)

Willing

n (%)

It may embarrass my doctor Agree 23 (63.9) 32 (13.1) 55 (19.6) <0.001

Disagree 13 (36.1) 212 (86.9) 225 (80.4)

Total 36 (100) 244 (100) 280 (100)

My doctor would not take my concerns seriously Agree 12 (48) 46 (22.7) 58 (25.4) <0.001

Disagree 13 (52) 157 (77.3) 170 (74.6)

Total 25 (100) 203 (100) 228 (100)

I would feel embarrassed to talk about it Agree 20 (57.1) 24 (9.7) 44 (15.5) <0.001

Disagree 15 (42.9) 224 (90.3) 239 (84.5)

Total 35 (100) 248 (100) 283 (100)

I don’t think there is any effective treatment Agree 17 (54.8) 34 (15.7) 51 (20.6)) <0.001

Disagree 14 (45.2) 183 (84.3) 197 (79.4)

Total 31 (100) 217 (100) 248 (100)

I am too sick now to address erectile dysfunction issue Agree 19 (55.9) 36 (14.6) 55 (19.6) <0.001

Disagree 15 (44.1) 211 (85.4) 226 (80.4)

Total 34 (100) 247 (100) 281 (100)

Having sex is not important to me Agree 130 (52.8) 130 (52.8) 153 (54.3) 0.21

Disagree 116 (47.2) 116 (47.2) 129 (45.7)

Total 246 (100) 246 (100) 282 (100)

The treatment is too expensive Agree 9 (60) 67 (50.8) 76 (51.7) 0.5

Disagree 6 (40) 65 (49.2) 71 (48.3)

Total 15 (100) 132 (100) 147 (100)

The treatment will harm my health Agree 11 (55) 64 (37.9) 75 (39.7) 0.13

Disagree 9 (45) 105 (62.1) 114 (60.3)

Total 20 (100) 169 (100) 189 (100)

I am too old now Agree 19 (59.4) 30 (12.7) 49 (18.3) <0.001

Disagree 13 (40.6) 206 (87.3) 219 (81.7)

Total 31 (100) 236 (100) 269 (100)

It is a personal issue Agree 20 (60.6) 23 (9.3) 43 (15.4) <0.001

Disagree 13 (39.4) 223 (90.7) 236 (84.6)

Total 33 (100) 246 (100) 279 (100)

My doctor is too young to discuss my erectile dysfunction with him Agree 17 (54.8) 28 (11.5) 45 (16.4) <0.001

Disagree 14 (45.2) 215 (88.5) 229 (83.6)

Total 31 (100) 243 (100) 274 (100)

a Chi square test was used in the analysis
b n = 1 Number

https://doi.org/10.1371/journal.pone.0201105.t004
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with mild ED. This is particularly important as the literature suggests that diabetes is associated

with more severe forms of ED. [48–49]

Men with diabetes also require more aggressive therapy to treat ED. In a study done by

Walsh et al. it was found that men with diabetes were likely to need more aggressive therapy,

and most went on to second line therapy (i.e. penile prosthesis surgery) for ED as these

patients were less responsive to first line therapy (oral agents). [50] It is important to identify

the group who have diabetes and suffer from severe ED to optimise diabetes control and treat

the ED as best one can. This should lead to improvement in both their sexual function and

depressive symptoms, as shown by the SUBITO-DE study, an Italian multicentre study. [16]

The main barriers contributing to an unwillingness to discuss ED were: embarrassing the

doctor, ED is a personal issue, too old, too sick to address ED issues now, no effective treat-

ment available, and the doctor is too young to discuss ED with. Jiann BP et al found that

patients’ embarrassment and false beliefs about ED treatment being either ineffective or harm-

ful accounted for three quarters of the reasons why patients with diabetes will not discuss ED

with their physicians. [29] Embarrassment was the key factor preventing this discussion

Table 5. Predicting participants’ barriers to their willingness to discuss ED.

Adjusted by other variables

Variable P-Value ORa 95% CIb

It may embarrass my doctor

Disagree (refc) - - -

Agree < 0.01 0.04 0.01–0.2

It is a personal issue

Disagree (refc) - - -

Agree < 0.01 0.05 0.01–0.28

Age (years)

60 or less (refc) - - -

Above 60 0.02 0.2 0.05–0.80

ED severity

Mild (refc) - - -

Mild to Moderate 0.58 1.6 0.29–9.33

Moderate 0.17 0.28 0.045–1.72

Severe < 0.01 0.08 0.01–0.49

a Odds ratio.
b Confidence interval
c Reference group

https://doi.org/10.1371/journal.pone.0201105.t005

Table 6. Association between participants who have not been asked about ED and their willingness to discuss

according to whether they have ED.

ED Have not been asked about ED by their doctor in the last year Pa value

Unwilling to discuss

nb (%)

Willing to discuss

n (%)

Have ED 30 (76.9) 192 (91) 0.02

No ED 9 (23.1) 19 (9)

a Fisher exact test was used in the analysis
b n = Number

https://doi.org/10.1371/journal.pone.0201105.t006
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according to Rutte et al. [51] as also shown by Gott M and Hichliff S. [31] Other studies have

revealed the importance of other barriers including differences in patient characteristics, i.e.

their age, lack of knowledge, and difference in their culture. [41,52] These differences in

patients’ barriers found by various studies can be explained by difference in customs, tradi-

tions, culture, and health systems.

The study findings also suggest that most (91%) of the patients who have not yet been asked

about ED in the last year actually have ED and are willing to discuss it. This is contrary to what

has been reported by Smith et al. who found that sexually active men are more likely to discuss

sex with their physicians. [53] These discrepancies in findings might be related to differences

in sociocultural factors including social norms and attitudes.

The current study has several implications for clinical practice. Firstly, ED is a major prob-

lem among patients with type 2 diabetes and this is frequently ignored by physicians even

though a majority of these patients are willing to discuss this problem. Physicians who are

involved in treating these patients should initiate the discussion.[27, 29, 40] Secondly, patients

with diabetes who are older and suffer from severe ED are less likely to discuss ED with their

physicians. Targeting this sub-group of patients through education and the building of better

relationships between physicians and their patients should help. Thirdly, there are multiple

barriers that prevent patients with type 2 diabetes discussing ED with their physicians which

could be reduced by better patient education and the addressing of psychological factors.

There are several limitations to this study. The sample was taken from one hospital and

may therefore not be generalizable. Also, the patients were taken from primary care clinics

affiliated to a teaching hospital so that they might have more severe diabetes, and be older than

patients in other primary care clinics. In addition to that, and due to the nature of the study

design, the results revealed associations and not necessarily causal relationships between a

range of factors and willingness to discuss ED. However, we believe that our findings shed an

important light on this very sensitive issue among patients with type 2 diabetes. Also, no com-

parable work has been done in this country, and so it is of importance within this health care

system.

Conclusions

ED is a highly prevalent condition among patients who have type 2 diabetes. Most of these

patients are not asked about ED within the last year of attending a clinic, even though most are

willing to discuss it with their physicians. Many patients’ barriers to discussing ED have been

identified, including being older and suffering from more severe ED, with these patients being

less willing to discuss this with their physicians. Further research is needed to explore the bar-

riers which prevent physicians from discussing ED with their patients who have diabetes.

Supporting information

S1 File.

(SAV)

Author Contributions

Conceptualization: Turky H. Almigbal, Peter Schattner.

Data curation: Turky H. Almigbal.

Formal analysis: Turky H. Almigbal.

Methodology: Turky H. Almigbal, Peter Schattner.

Willingness to discuss erectile dysfunction

PLOS ONE | https://doi.org/10.1371/journal.pone.0201105 July 25, 2018 12 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201105.s001
https://doi.org/10.1371/journal.pone.0201105


Project administration: Turky H. Almigbal, Peter Schattner.

Software: Turky H. Almigbal.

Supervision: Peter Schattner.

Visualization: Turky H. Almigbal.

Writing – original draft: Turky H. Almigbal.

Writing – review & editing: Peter Schattner.

References
1. Gozu AH, Al Shehri A, Al Khashan HI, Mishriky AM. Quality of care for Type 2 diabetes mellitus in a mili-

tary primary care setting. J Clin Outcomes Manag. 2012 Dec; 19(12):551.

2. Federation ID. IDF Diabetes Atlas. 6th edn ed. Brussels, Belgium: International Diabetes Federation;

2013.

3. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden WB, et al. Heart disease and stroke

statistics-2013 update: a report from the American Heart Association. Circulation. 2013; 127(1):6

4. Al-Nozha MM, Al-Maatouq MA, Al-Mazrou YY, Al-Harthi SS, Arafah MR, Khalil MZ, et al. Diabetes melli-

tus in Saudi Arabia. Saudi Med J. 2004; 25(11):1603–10 PMID: 15573186

5. Campos C. Chronic hyperglycemia and glucose toxicity: pathology and clinical sequelae. Postgrad

Med. 2012; 124(6):90–7. https://doi.org/10.3810/pgm.2012.11.2615 PMID: 23322142

6. Rahman S, Rahman T, Ismail AAS, Rashid ARA. Diabetes-associated macrovasculopathy: pathophysi-

ology and pathogenesis. Diabetes Obes Metab. 2007; 9(6):767–80. https://doi.org/10.1111/j.1463-

1326.2006.00655.x PMID: 17924861

7. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of diabetes estimates for the year 2000

and projections for 2030. Diabetes care. 2004; 27(5):1047–53. PMID: 15111519

8. Alwakeel JS, Sulimani R, Al-Asaad H, Al-Harbi A, Tarif N, Al-Suwaida A, et al. Diabetes complications

in 1952 type 2 diabetes mellitus patients managed in a single institution in Saudi Arabia. Ann Saudi

Med. 2007; 28(4):260–6.

9. Várkonyi T, Kempler P. Erectile Dysfunction. Diabetes in Old Age: John Wiley & Sons, Ltd; 2009. p.

149–61.

10. McCabe MP, Sharlip ID, Lewis R, Atalla E, Balon R, Fisher AD, Laumann E, Lee SW, Segraves RT.

Risk factors for sexual dysfunction among women and men: a consensus statement from the Fourth

International Consultation on Sexual Medicine 2015. J Sex Med. 2016 Feb 29; 13(2):153–67.

11. Hatzimouratidis K, Amar E, Eardley I, Giuliano F, Hatzichristou D, Montorsi F, et al. Guidelines on male

sexual dysfunction: erectile dysfunction and premature ejaculation. Eur Urol. 2010; 57(5):804–14.

https://doi.org/10.1016/j.eururo.2010.02.020 PMID: 20189712

12. Corona G, Rastrelli G, Vignozzi L, Maggi M. Emerging medication for the treatment of male hypogonad-

ism. Expert Opin Emerg Drugs. 2012 Jun 1; 17(2):239–59. https://doi.org/10.1517/14728214.2012.

683411 PMID: 22612692

13. Thorve VS, Kshirsagar AD, Vyawahare NS, Joshi VS, Ingale KG, Mohite RJ. Diabetes-induced erectile

dysfunction: epidemiology, pathophysiology and management. J Diabetes Complications. 2011; 25

(2):129–36. https://doi.org/10.1016/j.jdiacomp.2010.03.003 PMID: 20462773

14. Corona G, Giorda CB, Cucinotta D, Guida P, Nada E, SUBITO-DE study group. The SUBITO-DE

study: sexual dysfunction in newly diagnosed type 2 diabetes male patients. J Endocrinol Invest. 2013

Nov 1; 36(10):864–8. https://doi.org/10.3275/8969 PMID: 23686080

15. Corona G, Giorda CB, Cucinotta D, Guida P, Nada E. Sexual dysfunction at the onset of type 2 diabe-

tes: the interplay of depression, hormonal and cardiovascular factors. J Sex Med. 2014; 11(8):2065–73.

https://doi.org/10.1111/jsm.12601 PMID: 25041930

16. Corona G, Giorda CB, Cucinotta D, Guida P, Nada E, Group S-DS. Sexual Dysfunction in Type 2 Diabe-

tes at Diagnosis: Progression over Time and Drug and Non-Drug Correlated Factors. PloS one. 2016;

11(10):e0157915. https://doi.org/10.1371/journal.pone.0157915 PMID: 27706160

17. Malavige LS, Levy JC. Erectile dysfunction in diabetes mellitus. J Sex Med. 2009; 6(5):1232–47. https://

doi.org/10.1111/j.1743-6109.2008.01168.x PMID: 19210706

18. Faraj RI. Erectile Dysfunction among Diabetic Patients Registered in Al-Iskan Primary Health Care,

Makkah, 2011. Int J Med Sci Public Health. 2013; 1(2):09–21.

Willingness to discuss erectile dysfunction

PLOS ONE | https://doi.org/10.1371/journal.pone.0201105 July 25, 2018 13 / 15

http://www.ncbi.nlm.nih.gov/pubmed/15573186
https://doi.org/10.3810/pgm.2012.11.2615
http://www.ncbi.nlm.nih.gov/pubmed/23322142
https://doi.org/10.1111/j.1463-1326.2006.00655.x
https://doi.org/10.1111/j.1463-1326.2006.00655.x
http://www.ncbi.nlm.nih.gov/pubmed/17924861
http://www.ncbi.nlm.nih.gov/pubmed/15111519
https://doi.org/10.1016/j.eururo.2010.02.020
http://www.ncbi.nlm.nih.gov/pubmed/20189712
https://doi.org/10.1517/14728214.2012.683411
https://doi.org/10.1517/14728214.2012.683411
http://www.ncbi.nlm.nih.gov/pubmed/22612692
https://doi.org/10.1016/j.jdiacomp.2010.03.003
http://www.ncbi.nlm.nih.gov/pubmed/20462773
https://doi.org/10.3275/8969
http://www.ncbi.nlm.nih.gov/pubmed/23686080
https://doi.org/10.1111/jsm.12601
http://www.ncbi.nlm.nih.gov/pubmed/25041930
https://doi.org/10.1371/journal.pone.0157915
http://www.ncbi.nlm.nih.gov/pubmed/27706160
https://doi.org/10.1111/j.1743-6109.2008.01168.x
https://doi.org/10.1111/j.1743-6109.2008.01168.x
http://www.ncbi.nlm.nih.gov/pubmed/19210706
https://doi.org/10.1371/journal.pone.0201105


19. AlMogbel TA. Erectile dysfunction and other sexual activity dysfunctions among Saudi type 2 diabetic

patients. Int J Health Sci. 2014; 8(4):347.

20. Feldman HA, Goldstein I, Hatzichristou DG, Krane RJ, McKinlay JB. Impotence and its medical and

psychosocial correlates: results of Massachusetts Male Aging Study. J Urol. 1994; 151(1):54–61.

PMID: 8254833

21. Johannes CB, Araujo AB, Feldman HA, Derby CA, Kleinman KP, McKinlay J. Incidence of erectile dys-

function in men 40 to 69 years old: longitudinal results from the Massachusetts male aging study. J Urol.

2000; 163(2):460–3. PMID: 10647654

22. Penson DF, Latini DM, Lubeck DP, Wallace KL, Henning JM, Lue TF. Do impotent men with diabetes

have more severe erectile dysfunction and worse quality of life than the general population of impotent

patients? Results from the Exploratory Comprehensive Evaluation of Erectile Dysfunction (ExCEED)

database. Diabetes care. 2003; 26(4):1093–9. PMID: 12663579

23. Gazzaruso C, Giordanetti S, De Amici E, Bertone G, Falcone C, Geroldi D, et al. Relationship between

erectile dysfunction and silent myocardial ischemia in apparently uncomplicated type 2 diabetic

patients. Circulation. 2004; 110(1):22–6. https://doi.org/10.1161/01.CIR.0000133278.81226.C9 PMID:

15210604

24. Yamada T, Hara K, Umematsu H, Suzuki R, Kadowaki T. Erectile dysfunction and cardiovascular

events in diabetic men: a meta-analysis of observational studies. PloS one. 2012; 7(9):e43673. https://

doi.org/10.1371/journal.pone.0043673 PMID: 22962586

25. Hermans MP, Ahn SA, Rousseau MF. Erectile dysfunction, microangiopathy and UKPDS risk in type 2

diabetes. Diabetes Metab. 2009; 35(6):484–9. https://doi.org/10.1016/j.diabet.2009.06.003 PMID:

19897395

26. Grant PS, Lipscomb D. How often do we ask about erectile dysfunction in the diabetes review clinic?

Acta Diabetol. 2009; 46(4):285–90. https://doi.org/10.1007/s00592-008-0084-1 PMID: 19107320

27. National Institute for Health and Care Excellence (2015) Type 2 diabetes in adults: management. NICE

guideline (NG28)

28. Perttula E. Physician attitudes and behaviour regarding erectile dysfunction in at-risk patients from a

rural community. Postgrad Med J. 1999; 75(880):83–5. PMID: 10448467

29. Jiann BP, Lu CC, Lam HC, Chu CH, Sun CC, Lee JK. Patterns and their correlates of seeking treatment

for erectile dysfunction in type 2 diabetic patients. J Sex Med. 2009; 6(7):2008–16. https://doi.org/10.

1111/j.1743-6109.2009.01264.x PMID: 19453920

30. Byrne M, Doherty S, McGee HM, Murphy AW. General practitioner views about discussing sexual

issues with patients with coronary heart disease: a national survey in Ireland. BMC Fam Pract. 2010; 11

(1):40.

31. Gott M, Hinchliff S. How important is sex in later life? The views of older people. Soc Sci Med. 2003; 56

(8):1617–28. PMID: 12639579

32. Shamloul R, Ghanem H, Abou-zeid A. Validity of the Arabic version of the sexual health inventory for

men among Egyptians. Int J Impot Res. 2004; 16(5):452–5. https://doi.org/10.1038/sj.ijir.3901248

PMID: 15175638

33. Rosen RC, Wing RR, Schneider S, Wadden TA, Foster GD, West DS, et al. Erectile dysfunction in type

2 diabetic men: relationship to exercise fitness and cardiovascular risk factors in the Look AHEAD trial.

J Sex Med. 2009; 6(5):1414–22. https://doi.org/10.1111/j.1743-6109.2008.01209.x PMID: 19192106

34. Rosen RC, Cappelleri J, Smith M, Lipsky J, Pena B. Development and evaluation of an abridged, 5-item

version of the International Index of Erectile Function (IIEF-5) as a diagnostic tool for erectile dysfunc-

tion. Int J Impot Res. 1999; 11(6).

35. IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 21.0. Armonk (NY): IBM Corp.;

2012.

36. Association AD. Standards of medical care in diabetes. Diabetes care. 2017; 40(suppl 1): S88–S98.

https://doi.org/10.2337/dc17-S013 PMID: 27979897

37. Kouidrat Y, Pizzol D, Cosco T, Thompson T, Carnaghi M, Bertoldo A, et al. High prevalence of erectile

dysfunction in diabetes: a systematic review and meta-analysis of 145 studies. Diabet Med. 2017; 34

(9):1185–92. https://doi.org/10.1111/dme.13403 PMID: 28722225

38. Nicolai M, Both S, Liem S, Pelger R, Putter H, Schalij M, et al. Discussing sexual function in the cardiol-

ogy practice. Clin Res Cardiol. 2013; 102(5):329–36. https://doi.org/10.1007/s00392-013-0549-2

PMID: 23392531

39. Tsigarovski G, Kamenov Z, Foreva G, Asenova R, Postadzhiyan A. P-03-019 Barriers to primary care

doctors and factors predisposing consultation of patients with erectile dysfunction. J Sex Med. 2017; 14

(4):e192.

Willingness to discuss erectile dysfunction

PLOS ONE | https://doi.org/10.1371/journal.pone.0201105 July 25, 2018 14 / 15

http://www.ncbi.nlm.nih.gov/pubmed/8254833
http://www.ncbi.nlm.nih.gov/pubmed/10647654
http://www.ncbi.nlm.nih.gov/pubmed/12663579
https://doi.org/10.1161/01.CIR.0000133278.81226.C9
http://www.ncbi.nlm.nih.gov/pubmed/15210604
https://doi.org/10.1371/journal.pone.0043673
https://doi.org/10.1371/journal.pone.0043673
http://www.ncbi.nlm.nih.gov/pubmed/22962586
https://doi.org/10.1016/j.diabet.2009.06.003
http://www.ncbi.nlm.nih.gov/pubmed/19897395
https://doi.org/10.1007/s00592-008-0084-1
http://www.ncbi.nlm.nih.gov/pubmed/19107320
http://www.ncbi.nlm.nih.gov/pubmed/10448467
https://doi.org/10.1111/j.1743-6109.2009.01264.x
https://doi.org/10.1111/j.1743-6109.2009.01264.x
http://www.ncbi.nlm.nih.gov/pubmed/19453920
http://www.ncbi.nlm.nih.gov/pubmed/12639579
https://doi.org/10.1038/sj.ijir.3901248
http://www.ncbi.nlm.nih.gov/pubmed/15175638
https://doi.org/10.1111/j.1743-6109.2008.01209.x
http://www.ncbi.nlm.nih.gov/pubmed/19192106
https://doi.org/10.2337/dc17-S013
http://www.ncbi.nlm.nih.gov/pubmed/27979897
https://doi.org/10.1111/dme.13403
http://www.ncbi.nlm.nih.gov/pubmed/28722225
https://doi.org/10.1007/s00392-013-0549-2
http://www.ncbi.nlm.nih.gov/pubmed/23392531
https://doi.org/10.1371/journal.pone.0201105


40. Lo WH, Fu SN, Wong CKH, San Chen E. Prevalence, correlates, attitude and treatment seeking of

erectile dysfunction among type 2 diabetic Chinese men attending primary care outpatient clinics. Asian

J Androl. 2014; 16(5):755. https://doi.org/10.4103/1008-682X.127823 PMID: 24759587

41. Mellor RM, Greenfield SM, Dowswell G, Sheppard JP, Quinn T, McManus RJ. Health care profession-

als’ views on discussing sexual wellbeing with patients who have had a stroke: A qualitative study.

PLOS ONE. 2013.

42. Camacho M, Reyes-Ortiz C. Sexual dysfunction in the elderly: age or disease? Int J Impot Res. 2005;

17:S52–S6. https://doi.org/10.1038/sj.ijir.3901429 PMID: 16391544

43. Seid A, Gerensea H, Tarko S, Zenebe Y, Mezemir R. Prevalence and determinants of erectile dysfunc-

tion among diabetic patients attending in hospitals of central and northwestern zone of Tigray, northern

Ethiopia: a cross-sectional study. BMC Endocr Disord. 2017; 17(1):16. https://doi.org/10.1186/s12902-

017-0167-5 PMID: 28298205

44. Frost M, Wraae K, Gudex C, Nielsen T, Brixen K, Hagen C, et al. Chronic diseases in elderly men:

underreporting and underdiagnosis. Age Ageing. 2011; 41(2):177–83. https://doi.org/10.1093/ageing/

afr153 PMID: 22146130

45. Gott M, Hinchliff S, Galena E. General practitioner attitudes to discussing sexual health issues with

older people. Soc Sci Med. 2004; 58(11):2093–103. https://doi.org/10.1016/j.socscimed.2003.08.025

PMID: 15047069

46. Harding JR, Manry J. Provider sexual health assessment of the aging adult. Educ Gerontol. 2017:1–

6.48.

47. Flaget-Greener M, Gonzalez CA, Sprankle E. Are sociodemographic characteristics, education and

training, and attitudes toward older adults’ sexuality predictive of willingness to assess sexual health in

a sample of US psychologists?. Sex Relation Ther. 2015; 30(1):10–24.
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