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those sexual dysfunction, ED has been reported to have 

a high incidence with the prevalence between 2-88% 

with an overall age-standardized prevalence of 37% 

following established cardiovascular disease.6,8 ED is 

associated with significant morbidity, mortality and were 

reported to have negative impact on life psychologically 

resulting to stress, depression, loneliness and decreased 

quality of social relationship with subsequently reduce 

health-related quality of life.5,8 
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INTRODUCTION: Despite the advantages of Coronary artery bypass surgery (CABG), this 

procedure has been reported to have a significant impact on sexual activity. The study 

aims to assess the trajectory of change in erectile dysfunction (ED) symptoms following 

CABG. MATERIALS AND METHODS: 73 adult male participants were recruited. 

Participant primary data was measured using the International Index of Erectile 

Dysfunction (IIEF-5) at three-time points. RESULTS: Severe ED was most prevalent 

during 6 weeks following-operation (86.3%); however, the proportion of severe ED 

symptoms reduced after 4 months following-operatively (42.5%). There was a statistically 

significant difference in ED symptoms between pre-operatively and 6 weeks post-

operatively (p<0.001). A significant improvement in the ED symptoms was demonstrated 

at 4 months (p<0.001) compared to 6 weeks post-surgery, respectively.  At 4 months, 

there was a marginally significant improvement in ED symptoms compared to baseline 

pre-operatively post CABG (p = 0.064).  Age significantly increases the chance in odds of 

having abnormal ED symptoms by 22% at 4 months postoperatively (aOR=1.22, 95% 

CI=1.06, 1.41, p<0.05). Other risk factors for abnormal ED symptoms following CABG, 

which include normal creatinine clearance, being a smoker, and having moderate to good 

LV function was not statistically significant. CONCLUSION:  The present study has 

demonstrated a high prevalence of ED  following CABG and the procedure caused a 

negative impact on the ED symptoms. However, there was a significant improvement in 

ED symptoms as the time from surgery increases and patients recovered. Further studies 

with larger sample size and longer recovery time are needed to assess the trajectory of 

recovery in ED symptoms in this population. 
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INTRODUCTION 

Coronary artery bypass surgery (CABG) is considered 

the gold standard treatment for triple vessel disease and 

patients with multiple comorbidities.1,2 Despite the 

advantages of CABG, this procedure has been reported 

to have a significant impact on sexual activity.3,4 The 

origin of sexual dysfunction following cardiac surgery is 

associated with coronary artery disease (CAD).5,6 Sexual 

dysfunction may be classified into four main groups: i) 

loss of desire (libido), ii) erectile dysfunction (ED), iii) 

ejaculatory insufficiency, and iv) anorgasmic states.3 Of 
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The study was approved by the Medical Research and 

Ethical Committee Board at National University of 

Malaysia (Reference Number: JEP 2013-103) and Board 

of Medical Research and Ethics Committee Ministry of 

Health Malaysia (Reference Number: NMRR-19-397-

45544). All patients for the two centres underwent the 

same method, standardized generalized anaesthesia and 

surgical techniques. 

 

Participants were subjected to a structured interview 

using the International Index of Erectile Dysfunction 

(IIEF-5). This questionnaire is an abridged five-item 

version of the 15-item International Index of Erectile 

Function (IIEF).15,16 It was developed to diagnose the 

presence and severity of ED. The score ranges from 

one (1) (severe symptom) to five (5) (no symptom). A 

total score of 25 with lower scores indicating worst 

function. It is a self-reported instrument administered 

face-to-face with high degree of sensitivity and 

specificity in measuring patients with ED symptoms.15,16 

Participants were required to answer the same 

questionnaire at three different time points namely; i) 

pre-surgery, ii) 6 weeks post-surgery, and iii) four 

months post-surgery. The interview was performed with 

participants privately by the investigator or research 

assistant during patient admission in the ward and post-

operatively in the outpatient clinic setting. For patients 

who were unable to attend the outpatient appointment, 

they were contacted for telephone interview. Other data 

such as patient information including phone number, 

patient clinical notes such as medical history, blood 

investigation, and operation notes were obtained from 

the electronic hospital information system.  

 

The sample size was based upon the prevalence of ED 

symptoms following CABG of 83%.4 A single 

proportion sample size calculation formula with finite 

population correction was used.17 Using finite 

population correction of 200 CABG patients per year, a 

precision of 0.1 and confidence level of 95%, 73 

samples were needed after adjusting for a 20% drop-out 

rate.  

 

Statistical analyses were performed using IBM SPSS 

version 23.0 for Windows. Data was assessed for 

normality using the Kolmogorov-Smirnov test. The 

numerical data such as age and clamping time was not 

Empirical evidence has established several predisposing 

factors that contribute to ED and this includes age, 

multiple comorbidities, smoking, sedentary lifestyle and 

depression.5,8 Male sexual dysfunction affects about 10-

25% of middle-aged and elderly men.9 A study 

conducted in Malaysia involving men over 40 years old 

who attended primary care clinic had shown about 

69.5% of them reported having ED symptoms.10 

 

Resumption of sexual activity is one of the important 

factors of psychosocial recovery after cardiac surgery. 

Studies have shown mixed results on the effect of 

CABG on ED.4,9,11 While the existence of ED in CAD 

patients and some of the aetiology such as endothelial 

damage and atherosclerosis are known, the effect of 

CABG surgery and its impact on ED is 

controversial.11,12 There is relatively less evidence to 

support that CABG will improve ED symptoms.9,13 To 

date, there has been no study conducted regarding ED 

symptoms in men post-CABG in Malaysia. A 

prospective observational study was conducted to 

explore the prevalence and severity of ED symptoms in 

patients undergoing CABG, both pre- and post-

operatively, which will provide valuable data on the 

natural history of ED symptoms post-CABG. 

Therefore, the aim of this study is to assess trajectory of 

change in ED symptoms in patients following coronary 

artery bypass surgery (CABG).  

 

METHODS AND METHODOLOGY 

 

The study was conducted and reported in accordance 

with the ‘Strengthening the Reporting of Observational 

Studies in Epidemiology’ (STROBE) guidelines.14 

Participants were recruited prospectively from two 

tertiary hospitals in Kuala Lumpur, from June 2018 to 

June 2019, who underwent CABG.   

 

Participants were eligible for the study if they met the 

following criteria: i) male with isolated CABG, ii) Malay 

and/or English-speaking, iii) able to provide informed 

consent, iv) adult less than 65 years old, and v) no ED 

drug used pre- and post-operatively. Participants were 

ineligible if they were high risk patients admitted to ICU 

with intra-aortic balloon pump (IABP) or without IABP 

(as determined by their respective cardiothoracic 

surgeons/team pre-operatively). 
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normally distributed. Descriptive statistics using median 

(interquartile range) for continuous data and frequency 

(percentage) was used to summarize data, which 

included the prevalence of ED symptoms and 

participant demographics. Participants were then 

categorized based on IIEF score into those who has ED 

(IIEF score 5-21) and no ED (IIEF score 22-25). 

McNemar test was used to analyse the categorical data 

(has ED and no ED) over time. 

 

Multivariate logistic regression was used to control 

confounders of demographic data, medical data, and  

pre-operative variables (independent variables) based               

on ED status (dependent variable) at 4 months post-

surgery. For all tests, p<0.05 were considered to be 

statistically significant and confidence interval reported 

as necessary. 

 

RESULTS 

 

A total of 122 potential patients were assessed but only 

73 adult male undergoing CABG were recruited for the 

study with the mean age of 54.6 (±6.9) years old. Eighty

-nine percent (n= 61) of the participants had multiple 

comorbidities with more than 50% (n=42) having good 

left-ventricular (LV) function. Data was analysed for 73 

patients, only 2 patients had 1 time point data missing 

for the IIEF-5 score. This was taken into consideration 

as part of  statistical analysis. The difference was not 

significant. Table 1 demonstrates the demographic and 

clinical characteristics of participants. 

 

Changes in sequential ED severity symptoms from pre-

operative, 6 weeks and 4 months post-surgery using 

IIEF-5 are shown in Table 2. Severe ED was most 

prevalent at 6 weeks post-surgery amongst 82.2% of the 

participants. However, the proportion of severe ED 

symptoms reduced after 4 months post-surgery with 

only 42.5% of the study participants.  

 

The number of participants with no ED and has ED 

symptoms pre-surgery were compared to with those at 6 

weeks post-surgery and 4 months post-surgery are 

described in Table 3.  There was significant difference in 

the ED symptoms pre-operatively and 6 weeks post-

CABG (p<0.001). ED symptoms improved significantly 

between 6 weeks post-surgery and 4 months post-

Characteristics n (%) 

Age(years), mean (SD) 54.63 ±6.86 

Smoking History   

   No/never smoke 35 (53.0) 

   Current smoker 27 (40.9) 

   Ex-smoker 4 (6.1) 

NYHA*   

   I 33 (45.2) 

   II 26 (35.6) 

   III 6.8 (7.8) 

Left ventricular function   

   Good 42 (57.5) 

   Moderate 18 (24.7) 

   Poor 7 (9.6) 

   Very poor 1 (1.4) 

Co-morbidities   

   Single 7 (10.3) 

   Multiple 61 (89.7) 

IIEF-5 score category   

   No ED 
   Mild ED 
   Mild-moderate ED 
   Moderate ED 
   Severe ED 

30 (41.1) 
8 (11.0) 
13 (17.8) 
13 (17.8) 
9 (12.3) 

Table 1: Demographic and clinical characteristic of study  
sample (n=73) 

CABG (p<0.001). After four months of post-CABG, 

there was no significant difference in ED symptoms 

compared to pre-operative ED symptoms (p = 0.064).  

*NYHA = New York Heart Association Functional Classification 

IIEF-5 classification according 
to time point n (%) 

Pre-operative 

  

Severe ED 9 12.3 

Moderate ED 13 17.8 

Mild-Mod ED 13 17.8 

Mild ED 8 11.0 

No ED 30 41.1 

6 weeks following-operation 

  

Severe ED 60 82.2 

Moderate ED 4 5.5 

Mild-Mod ED 1 1.4 

Mild ED 1 1.4 

No ED 4 5.5 

4 months following-operation 

  

Severe ED 31 42.5 

Moderate ED 11 15.1 

Mild-Mod ED 4 5.5 

Mild ED 7 9.6 

No ED 19 26.0 

Table 2: Distribution of erectile dysfunction symptoms based 
on IIEF-5 according to time-point (n=73) 
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We found that the older the patient, there was a 

significant 22% incremental change in having worsening 

ED symptoms 4 months following-CABG (aOR=1.22, 

95% CI= 1.06, 1.41, p<0.05) (Table 4). The other 

independent variables such as clamping time, premorbid 

factors, usage of betablocker, creatinine clearance, 

smoking status, NYHA and left ventricular function 

were not significant predictors of ED symptoms based 

on IIEF-5 scores. 

Pre-
operative 

6 weeks 4 months 

No 
ED 
(n) 

With 
ED 
(n) 

p value No 
ED 
(n) 

With 
ED 
(n) 

p value 

No ED* 
(n) 

3 23 <0.001** 13 14 0.064 

With ED# 
(n) 

1 44   5 41   

Table 3: Trajectory of change in erectile dysfunction symptoms following 
coronary artery bypass surgery (CABG) comparing at 3 time points. 

*n= number, no erectile dysfunction (IIEF-5 score 22-25). #with erectile dysfunction 
(IIEF score 5-21) 
McNemar Test, **significant at p<0.05 

Independent 
variable 

Adjusted 
odds ratio 
(aOR) 

95% Confidence     
Interval 

p value 
Lower 
limit 

Upper 
limit 

Age 1.22 1.06 1.41 0.006* 

Clamping time 0.994 0.98 1.01 0.43 

Premorbid         

Multiple 0.86 0.07 10.72 0.91 

Single 1       

Beta-blocker         

Yes 0.997 0.13 7.87 0.998 

No 1       

Creatinine 
clearance 

        

Normal 1.87 0.32 10.77 0.49 

Impaired 1       

Smoking status         

Yes 3.27 0.55 19.38 0.19 

No 1       

NYHA         

Class II 
and III 

0.58 0.11 3.09 0.52 

Class I 1       

Left Ventricular 
Function 

        

 Moderate 
to good 

3.05 0.31 30.15 0.34 

Very poor 
to poor 

1       

*significant at p<0.05 

Table 4: Predictor of worsening erectile dysfunction based on IIEF-5 score 
4 months post-coronary artery bypass (CABG) surgery using multivariate 
logistic regression 

DISCUSSION 

 

Our findings showed a high prevalence of ED following 

CABG and the procedure can caused negative              

impact on the ED symptoms. There was a significant 

worsening of ED symptoms at 6 weeks post-CABG. 

However, significant improvement of ED symptoms 

was found at 4 months compared to 6 weeks, and no 

significant difference in improvement compared to pre-

operative CABG as time from surgery increases and ED 

symptoms return to baseline. To the best of our 

knowledge, this is the first study to address a gap in the 

literature by providing additional detail pertaining to 

changes in erectile dysfunction symptoms in patients 

following elective CABG in Malaysia.  

 

At 6 weeks post-CABG, 86% of our participants 

reported severe degree of ED symptoms based on the 

IIEF-5 score. This is higher than previous studies within 

the CABG cohort ranging from 20.1–76.4%.3,9,13 This 

may be due to the outcome measured used in this study 

were obtained at earlier post-operative periods compared 

to other studies.3,9,13,18 At 6 week time point, we 

postulated that the high incidence of ED were attributed 

to the acute alterations in circulatory 

homeostasis characterized by lower plasma testosterone 

post-CABG compared to pre-operative plasma 

testosterone concentration.3,9,18 Canbaz et al, 

2002 reported that the level of testosterone was 

decreased significantly one day after CPB but returned to 

pre-operatively levels seven days post-CABG. However, 

the level of testosterone was still significantly lower 

compared with the pre-operative value.19 The time-point 

in our study may explain the high prevalence of severe 

ED symptoms and CABG procedure is an independent 

predictor of sexual dysfunction consistent with other 

studies.3,9,13    

 

We also found significant improvement in ED 

symptoms 4 months post-CABG compared to 6 weeks 

post-CABG as this allowed patients to recover post-

surgery. Our results concurred with a study that shows a 

marginal improvement in severe ED post-CABG (from 

11.97% - 8.21%), and the surgery had a positive effect 

on ED symptoms 6 months post-CABG.4 This is 

attributed to higher tissue perfusion and improvement of 

penile erectile function after longer recovery time post-

CABG at this time point.4 We hypothesized that the 
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longer recovery period after surgery may be a significant 

factor for future consideration in order to assess the 

trajectory of change in ED symptoms post-CABG. 

 

Consistent with other studies,3-5,9,13 we found that age is 

the main risk factor which contributed to the prevalence 

of ED symptoms post-CABG in our study population. 

One study reported that increasing age was independent 

factor associated with a higher prevalence of ED in the 

elderly (90.8%), followed by middle-aged (83.3%) and 

young (73.3%) men in Malaysia.20 A possible cause was 

the gradual decrease of physiological function as one’s 

age progresses.20 

 

Other risk factors such as creatinine clearance, being a 

smoker, clamping time, multiple comorbidities, usage of 

beta blocker and NYHA classification were not 

statistically significant. This may be due to small sample 

size which has reduced the chance of detecting a true 

effect. Interestingly, smoking did not appear as a 

predictor of ED as reported in our study. This may be 

due to our study population were younger where 

vascular risk factors such penile arterial blood flow was 

least likely to occur in the smoking group.21 Similarly, 

betablockers did not influence ED symptoms in our 

study. Despite the common usage of this drug in most 

of our patients, the impact of CAD and other 

underlying comorbidities maybe significant factors on 

ED symptoms other than betablockers.13 This finding is 

consistent with other studies on the use of betablockers 

which has no association with higher incidence of ED 

symptoms.13,22 These findings indicate that there may be 

underlying factors involved in changes of ED symptoms 

in addition to the CABG procedure.12 

 

It is important to note that the cause of ED is 

multifactorial including psychological factors such as 

depression, anxiety and stress may be potential factors 

interfering with quality-of-life following CABG.23,24 

Sexually assessment and counselling are part of 

recommendation in management of ED,25,26 and yet it  

is an overlooked aspect of cardiac rehabilitation            

after CABG surgery. We recommend that health 

professionals address sexual issues with their patients, 

ideally between 6 weeks to 4 months post-CABG with 

involvement of the patients' partners with the broader 

aim of addressing psychological wellbeing.25,26 

Further study is needed to assess the trajectory of 

change of ED symptoms in order to deliver the right 

timing for drug intervention and rehabilitation in the 

treatment of erectile dysfunction following CABG.  

 

The limitation of this study is the small sample size and 

potential recall bias from patients answering the 

questionnaire. Small sample size reduces chance of 

detecting a true effect and recall bias that can increase 

measurement errors. Despite that, we have two missing 

data at one time-point each, and there is no drop-out 

case with the prevalent of ED symptoms that was 

similar to other studies. Therefore, we conclude that 

this possible bias did not change the results 

significantly. 

 

CONCLUSION 

 

The present study has demonstrated a high prevalence 

of ED following CABG. CABG procedure caused 

negative impact on the ED symptoms that there may be 

underlying factors involved in trajectory of changes of 

ED symptoms following CABG. However, there was a 

significant improvement of ED symptoms as time from 

surgery progresses and patients recovered further. We 

recommend information regarding sexual activity 

following CABG should be informed prior to surgery 

and integrated into post-surgery cardiac rehabilitation in 

order to reduce fear of having sexual activity after 

CABG. Further study with larger sample size and 

longer recovery time are needed to assess the trajectory 

of recovery in ED symptoms in this population. 
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