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ABSTRACT

To investigate the association between coronary heart disease (CHD) and erectile
dysfunction (ED) in Chinese Han population. Patients who went to the andrological
out-patient clinic of our hospital between August 1, 2015 and May 1, 2016 and met
all eligible criteria were enrolled in this study. The patients diagnosed as ED using
self-administered International Index of Erectile Function-5 (IIEF-5) questionnaire
were considered as case group and others were considered as control. The cases
were categorized as mild, moderate, and severe ED. Subjects were interviewed for
the history of CHD. Uni- and multivariate logistic regression models were used to
calculate odds ratios (ORs) and corresponding 95% confidence intervals (CIs) using
the SPSS 18.0 software. A total of 240 participants (56 ED patients and 184 controls)
were enrolled. CHD prevalence was higher in cases without statistical significance
(OR = 1.20, 95%CI = 0.63-2.29; p = 0.58). Results of adjusted analysis also showed a
non-significantly increased risk (OR = 1.25, 95%CI = 0.55-2.85; p = 0.59). Stratified
analysis by severity of ED revealed similar results. This study suggests no significant
association exists between CHD and ED in Chinese Han population.

INTRODUCTION

Erectile dysfunction (ED) is a multifactorial disease
and its prevalence increased with age. Currently, it is
estimated that approximately 8 million men has been
affected by ED in the USA [1], and the Massachusetts
Male Aging Study reported that the incidence rate of ED in
male from 40 years to 70 is about 52% [2]. Cardiovascular
disease (CVD) is the leading cause of mortality in the
worldwide [3]. There are many co-risk factors for ED
and CVD, such as age, diabetes, tobacco smoking,
alcohol consumption, periodontal disease, and obesity [4-
6]. The possible association between ED and CVD has
been investigated in numerous epidemiological studies.
According to systematic reviews and meta-analyses based
on these epidemiological studies, ED is associated with

increased risk of CVD, among which the coronary heart
disease (CHD) is of particular importance [7-10].

On the other hand, endothelial damages typically
found in the cardiovascular system may also occur in
the penis arteries, therefore ED might be considered
as a complication of CVD or a long-term secondary
consequence of systemic arterial disorders (especially
CHD). In view of this specific consideration, it is tempting
to speculate that CHD patients might increase the risk of
ED compared with healthy population. The objective of
the present study is to investigate the relationship between
CHD and ED in Chinese Han population. This study was
reported in accordance with the recommended STROBE
(Strengthening the Reporting of Observational studies in
Epidemiology) statement [11] .
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MATERIALS AND METHODS

Ethics statement

The following methods were carried out in
accordance with the approved guidelines. Written
informed consent was obtained from each patient,
and the experimental protocols were approved by the
Ethics Committee of the Zhongnan Hospital of Wuhan
University.

Study population

This study used a hospital-based case-control
design. Patients who went to the andrological out-patient
clinic of Zhongnan Hospital of Wuhan University between
August 1, 2015 and May 1, 2016 were potential subjects
of this study. The eligibility criteria were as follows:
Han Chinese population, no mental disorders, capable of
participating in interviews, willing to cooperate and to
provide the informed consent. All authors reviewed the
results and approved the final version of the manuscript.
The cases were those diagnosed as ED during the study
period according to the self-administered International
Index of Erectile Function-5 (IIEF-5) questionnaire
[12]. A translated Chinese language version [13] of this
IIEF-5 questionnaire was used with a score of <21 being
considered indicative of a ED diagnosis. We categorized
ED into three levels by severity according to the IIEF
scores: mild (score: 12 to 21), moderate (8 to 11), and
severe (7 or less). A blinded questionnaire analysis was
performed independently by two authors. Those clinic
patients diagnosed free of ED were considered as controls.
Meanwhile, subjects were interviewed for the history of
CHD. The diagnosis of CHD was in accordance with
clinical guidelines.

IIEF score

ED group

Physical and laboratory examination

All subjects received a thorough physical and
laboratory examination, including serum lipid profiling.
Height and weight were measured for each subject. We
then calculated the body mass index (BMI), and combined
with the results of serum lipid profiling to judge whether
hyperlipidemia was present. A detailed history of all cases
and controls, including age, CHD, hypertension, diabetes,
tobacco smoking, alcohol consumption, and physical
activity status were recorded during study interviews.

Statistical analysis

Means and standard deviations (SDs) were used to
summarize age and IIEF-5 scores, whereas percentages
were used to summarize data on tobacco smoking,
alcohol consumption, hypertension, diabetes, CHD,
hyperlipidemia, BMI, and physical activity. Pearson chi-
square test or ¢-test was used to investigate the association
between CHD and ED, and crude ORs with their 95%
confidence intervals (Cls) were calculated. Then a
multiple logistic regression analysis was performed to
obtain adjusted ORs and their 95%CIs by adjusting for
the following covariates: age, hypertension, BMI, smoking
history, drinking history, physical activity, hyperlipidemia,
and diabetes. All analyses were carried out using the SPSS
18.0 software and a two-side p < 0.05 was considered
statistically significant.

RESULTS

A total of 240 participants with 56 ED patients and
184 controls were finally included. The age of diagnosis,
score of IIEF-5 and percentage of hypertension cases
were significantly higher among cases compared with
controls, and the distribution of other variables was

Control group

0 20

40
Number of patients

60 80

Figure 1: Distribution of results of scores of IIEF-5 of all cases and controls.
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Table 1: Demographic characteristics of the study population.
Patients with ED . .
Parameters Total (n = 240) | Total Mild ED [Moderate  |Severe ED E?)ltfnniisxlthout falue
(n=56) (n=12) ED (n=27) |(n=17)

Age (y) 49.8+13.1 55.8+12.9 | 53.8+12.2 54.2412.6 | 59.8+13.6 48+12.7 <0.001
IIEF 19.9+6.0 9.7£3.8 15.443.1 9.6+1.1 5.8+1.1 23.0+0.9 <0.001
Smoking (%) 41 (17.1) 12 (21.4) 0(0) 5(18.5) 7(41.2) 29 (15.8) 0.324
Driking (%) 31(12.9) 8 (14.3) 1(8.3) 4 (14.8) 3(17.6) 23 (12.5) 0.727
Hypertension (%) 61 (25.4) 40 (71.4) 7 (58.3) 19 (70.4) 14 (82.4) 21 (11.4) <0.001
Diabetes (%) 23 (9.6) 7 (12.5) 2 (16.7) 1(3.7) 4(23.5) 16 (8.7) 0.397
CHD (%) 70 (29.2) 18 (32.1) 6 (50.0) 5(18.5) 7 (41.2) 52 (28.3) 0.576
g/g’er“pidemia 45(18.8) | 13(23.2) 1(83) 5185 | 7412 32 (17.4) 0.328
Body mass (%) 0.289
Normal BMI 140 (58.3) 31 (55.4) 8 (66.7) 15 (55.6) 8 (47.1) 109 (59.2)

Overweight 85(35.4) 19 (33.9) 4 (33.3) 12 (44.4) 3(17.6) 66 (35.9)

Obsity 15 (6.3) 6 (10.7) 0(0) 0(0) 6(35.3) 9(4.9)

52})/510311 activity 0977
None 129 (53.8) 30 (53.6) 5(41.7) 14 (82.4) 11 (64.7) 99 (53.8)
Occasionally 49 (20.4) 11 (19.6) 2 (16.7) 5(18.5) 4(23.5) 38 (20.7)

Regularly 62 (25.8) 15 (26.8) 5(41.7) 8(29.6) 2 (11.8) 47 (25.5)

Abbreviations: ED, erectile dysfunction; IIEF, International Index of Erectile Function.

Table 2: Results of univariate and multivariate logistic regression analyses for risk factor of CHD in association with
ED

Severity of ED No.of ED | No.of CHD | OR (95%CI) | Pfor OR | ad-OR* (95%CI) | P for ad-OR
Without ED (controls) 184 52 Reference [1.0] - Reference [1.0] -
Total ED 56 18 1.20 (0.63-2.29) 0.58 1.25 (0.55-2.85) 0.59
Mild ED 12 6 2.54(0.78-8.23) 0.12 4.08 (0.97-17.2) 0.06
Moderate ED 27 5 0.58 (0.21-1.60) 0.29 0.42 (0.12-1.38) 0.15
Severe ED 17 7 1.78 (0.64-4.92) 0.27 4.07 (0.88-18.78) 0.07

*covariates were: age, hypertension, body mass index, smoking history, drinking history, physical activity, diabetes.

ED patients, but the effect was probably non-significant.
Stratified analysis by severity of ED revealed similar
results (Table 2).

similar in the case and control group. Table 1 presents
a summarization of socio-demographic characteristics,
medical co-morbidities, and prevalence of CHD for cases
and controls. Figure 1 shows the results of IIEF-5 scores
for all cases and controls.

CHD was found among 18 (32.1%) cases and 52
(28.3%) controls, the chi-square test indicated that cases
had a non-significantly higher prevalence of CHD than

DISCUSSION

ED is defined as consistent inability to reach and
maintain an erection satisfactory for sexual activity [14].

controls (p = 0.58), and the OR was 1.20 (95%CI = 0.63-
2.29). The crude OR was 2.54 for mild ED (95%CI =
0.78-8.23; p = 0.12), 0.58 for moderate ED (95%CI =
0.21-1.60; p = 0.29), and 1.78 for severe ED (95%CI =
0.64-4.92; p = 0.27), respectively. After the adjustment for
age, hypertension, BMI, smoking history, drinking history,
physical activity, hyperlipidemia, and diabetes, the results
showed that CHD might increase the risk of ED for 1.25
times (OR = 1.25, 95%CI = 0.55-2.85; p = 0.59) in overall

The penile circulation involves smaller arteries and this
may explain the early clinical manifestation of ED [10],
hence, this can also prompt that the function of penis
might be influenced by CHD. In 2000, “The Massachusetts
Male Aging Study” for the first time revealed that CHD
and CHD risk factors (including hypertension, diabetes,
dyslipidemia and smoking) were associated with the
prevalence of ED [15]. Our study based on 240 Chinese
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Han subjects investigated the association between CHD
and ED, and the results indicated that CHD increased
the risk of ED but the effect was non-significant. Results
adjusted for co-risk factors of ED and CHD i.e. the
hypertension, diabetes, dyslipidemia, alcohol, BMI,
physical activity, and smoking, showed that compared
with unadjusted results, the ORs were increased; however,
all the 95%CIs include 1.00 (Table 2).

Normal penile erection depends on the coordination
of psychological, endocrine, vascular, and neurological
systems [16]. ED is considered as a part of poly vascular
disease [17], and endothelial dysfunction is the common
denominator to many vascular risk factors that can
lead to ED [18]. Epidemiological studies indicated that
hypertension, atherosclerosis, cigarette smoking, diabetes,
hyperlipidemia, and pelvic irradiation were associated
with penilearterial insufficiency [19]. As we know,
hypertension and atherosclerosis are associated with the
onset and development of CHD. Studies have confirmed
a significantly higher incidence and prevalence of ED in
patients with hypertension [20]. Moreover, ED and CHD
share common risk factors, with endothelial dysfunction
being an important underlying pathological change in
both ED and CHD [21]. Hence, we can speculate that
CHD patients might have high risk of developing ED.
Atherosclerotic plaque is often found in the CHD patients.
Since penile arteries were quite small, any atherosclerotic
plaques located within these arteries may easily block
them and then result in ED.

As we know, the ED has been found to frequently
precede the onset of CHD and represents an early marker
of CHD, which has been written in guidelines [22]. Our
results showed no difference in the presence of CHD
cases in the ED and non-ED group. This might disprove
ED as a strong predictor of CHD. However, CHD patients
might have higher risk of ED onset and development. Our
study with a relatively small sample of 240 participants
might not have the power to identify the real relationship
between CHD and ED. In 2015, Montorsi and colleagues
reported a typical case of a patient with ED developing
after acute coronary event [23]. Besides, there are five
organic causes of ED: neurogenic ED, endocrinological
ED, vasculogenic ED, drug-induced ED, and ED due to
aging, lifestyle factors, and systemic diseases [20]. Hence,
the CHD might primarily influence the vasculogenic
ED. However, we cannot distinguish the type of ED in
our current study. The real relationship of CHD and
vasculogenic ED remains to be investigated in the future.

The major strength of our study is that we have
stratified the ED into mild, moderate, and severe. The
results showed an increased risk for mild and severe ED
and a decreased risk for moderate ED. This phenomenon
puzzled us and we thought this might be caused by
small sample size, or fewer vasculogenic ED subjects
in the moderate group. The mechanism needs to be
further explored and discussed. In future studies, we

recommend to record and report the relationship between
CHD and different type of ED, besides the severity of
ED. Moreover, our study focused on the Chinese Han
population in the middle China mainland. For the socio-
economic conditions also a risk factor for both ED and
CHD [24-25], the results of our study is not adequately
representative for the entire Chinese Han population.
Since diverse socio-economic conditions and numerous
ethnicities exist over mainland China, relevant studies for
other areas and ethnicities are in need.

In summary, this study indicates that the CHD
prevalence is similar in the ED group and control group in
Chinese Han population. However, due to the limitations
of this study, we suggest performing large sample size
studies for further identification. Besides, the possible
mechanism of the interaction between CHD and ED
remains to be explored.
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