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Purpose: To determine the differences in mean scores of erectile dysfunctions (EDs) assessed by the International Index of Erectile 
Function (IIEF-5) questionnaire between patients with chronic kidney disease (CKD) undergoing hemodialysis and patients under-
going continuous ambulatory peritoneal dialysis (CAPD).
Patients and Methods: This is an analytic observational study with a cross-sectional design that was conducted from June to 
December 2022 at the Urology Center of Haji Adam Malik General Hospital and Rasyida Kidney Specialized Hospital. The sample of 
this study were male CKD-patients who underwent regular hemodialysis (HD) and who underwent CAPD, and met the inclusion and 
exclusion criteria. Psychological disorders experienced during therapy session are considered as risk factors and assessed via the 
Hospital Anxiety and Depression Scale (HADS). These disorders assessment was used to evaluate the severity of the patients’ anxiety 
and depressive symptoms. Statistical data analysis was carried out.
Results: Both groups had HADS-A and HADS-D scores with an average <7, classified as normal anxiety and depression. Most of the 
patients in the HD group had mild-to-moderate ED (28.6%), while in the CAPD group had mild severity of ED (38.1%). There were 
no significant differences in severity of ED between patients undergoing HD and CAPD (p > 0.05). However, there was a significant 
difference in ED scores (IIEF-5) between patients undergoing HD and those with CAPD (p < 0.05), in which patients in the CAPD 
group had a higher IIEF-5 score. In addition, there was a significant positive correlation with moderate strength (p<0.001; r=0.494) 
between anxiety disorders and ED disorders in patients undergoing HD and CAPD, whereas there is no significant correlation between 
depressive disorders and ED conditions (p > 0.05).
Conclusion: There was a significant difference in IIEF-5 scores between patients undergoing HD and CAPD.
Keywords: erectile dysfunction, CAPD, HD, IIEF-5

Introduction
Chronic kidney disease (CKD) is a pathophysiological process that develops into a progressive deterioration of kidney 
function.1 The worldwide prevalence of CKD is estimated at 13.4% or 8–16% of the entire population, and in Indonesia, the 
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incidence of CKD per a million population (data from 2002–2006) 10.2, 11.7, 13.8, 18.4 to 23.4.2 Based on a report of the 
2018 Indonesian Baseline Health Research (Riskesdas), patients aged 15 years were diagnosed with chronic kidney failure 
accounted for 3.8%, an increase from 0.2% in 2013.3 Treatment for patients with end-stage CKD requires kidney replacement 
therapy, such as kidney transplantation and dialysis therapy. The options for dialysis-therapies are hemodialysis (HD) and 
continuous ambulatory peritoneal dialysis (CAPD) which aim to maintain the patient’s quality of life.4,5

CKD affects not only the kidneys but also all other vital organs in men, including sexual dysfunction.6,7 Erectile 
dysfunction (ED) is a sexual dysfunction that is often encountered as a complication for male patients with end-stage 
CKD.4,6,7 In several studies, the prevalence of ED in patients with end-stage CKD were between 50% and 80%.8 

Compared to the general population of the same age, the prevalence of sexual dysfunction was significantly higher in 
patients with end-stage CKD.6 In patients with CKD, there was a decrease in total testosterone levels which will affect 
sexual function. In addition, there was an increase in urea levels in the blood which will trigger atherosclerosis 
contributing directly in pathophysiology of ED in CKD patients.4

To improve patient’s quality of life, several studies conducted research on the effect of dialysis modalities on ED patients. 
Gorsane et al have found that 33.3% of the patients with end-stage CKD had severe ED before hemodialysis, and the number 
reduced to 29.2% after hemodialysis therapy.9 Savadi et al reported that 6 months of hemodialysis can improve erectile 
function, orgasmic function, sexual desire, sexual satisfaction, and overall satisfaction in patients with CKD.10 Duarsa et al 
conducted a study by comparing ED improvement between patients on regular HD and patients with CAPD. Their finding 
showed that 11 patients (50.0%) had severe ED before CAPD and 13 patients (59.1%) had mild-to-moderate ED after CAPD. 
Moreover, there was also a significant difference in the improvement in ED severity and IIEF-5 scores in the CAPD group. In 
contrast, no significant differences in improving the severity of ED and the IIEF-5 score was found in the HD group.4

Psychological disorders which are considered as ED risk factors are related to the dialysis therapy. These psycho-
logical disorders could be assessed using the Hospital Anxiety and Depression Scale (HADS) questionnaire to evaluate 
the severity of the participants’ anxiety and depressive symptoms. The scale consists a total of 14 questions. The odd- 
numbered questions were designed to measure anxiety (ie, anxiety on the HADS-A subscale) and the even-numbered 
ones for depression (ie, depression on the HADS-D subscale).

As a high prevalence of ED in CKD patients has a significant impact on quality of life, this problem must take a full 
consideration to improve their quality of life. Furthermore, based on the results of previous studies which remains 
controversial regarding the effect of dialysis modalities on ED, this study was conducted to evaluate the effect of dialysis 
therapy on sexual function among male CKD patients. The determination of the differences in ED severity and IIEF 
scores among end-stage CKD patients undergoing hemodialysis with patients undergoing CAPD in order to improve 
patient’s quality of life is aimed.

Materials and Methods
This is an analytic observational study with a cross-sectional design that was conducted from June to December 2022 at 
the hemodialysis installation unit of Haji Adam Malik General Hospital (HAM-GH) and hemodialysis installation unit of 
Rasyida Kidney Specialized Hospital (RK-SH). This study complied with 1964 Helsinski Declaration and was approved 
by the Ethical Committee of Faculty of Medicine Universitas Sumatera Utara with registration number 656/KEPK/USU/ 
2022. The sample of this study were male CKD patients who underwent regular hemodialysis (HD) times a week, 5 
hours per session and the patients who underwent CAPD. The inclusion criteria were male patients with CKD, aged >18 
years, had a partner, had the mental capacity to understand and answer the questionnaire, and patients undergoing dialysis 
treatment (HD and CAPD) in Nephrology Department at (HAM-GH) and (RK-SH). The exclusion criteria included not 
completing dialysis therapy for at least 3 months, smoking behavior, consuming alcohol, having co-morbid in neurolo-
gical disorders (stroke), suffering cognitive impairment, experiencing major psychiatric illness (schizophrenia), taking 
drugs to improve sexual performance, and having a history of previous surgery in the urogenital. Risk factor of ED such 
as psychological disorders were assessed using the Hospital Anxiety and Depression Scale (HADS) questionnaire to 
evaluate the severity of anxiety and depressive symptoms. The cut-off score for HADS-A was determined as 10 of 11, 
and the cut-off score for HADS-D was determined as 7 of 8. The lowest and highest scores of the two subscales were, 
respectively, 0 and 21. The assessment of the HADS questionnaire was carried out along with IIEF-5 questionnaire at the 
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same time. The IIEF-5 difference scores in CKD patients were analyzed using an unpaired t-test if normally distributed. 
Otherwise, the Mann–Whitney tests were used. A 95% confidence interval was considered statistically significant with 
p < 0.05. Characteristics of ED in CKD patients undergoing HD and CAPD were analyzed using the chi-square test if 
they met the requirements, otherwise the alternative was Fisher’s test or Kolmogorov–Smirnov test.

Results
Of total 42 samples, the mean age of HD group was 49.5 years and the CAPD group was 41.19 years. The average BMI of both 
HD and CAPD groups were respectively 24.3 and 24.17. Most of the samples in HD and CAPD groups (Table 1) were 
smokers (52.4% and 61.9%), never drink alcohol (57.1% and 71.4%), entrepreneur in CAPD group (53.4%), and employee 
(42.9%) in HD group; also, their educational status was high-school education (42.9% and 42.9%). Comorbid disease and the 
primary cause of CKD in the majority of patients in both groups were hypertension. Both groups had HADS-A and HADS-D 

Table 1 Sample Characteristics

Characteristics HD  
(n =21)

CAPD  
(n =21)

P-value

Age 49.5±11.4 41.19±11.3 0.516

BMI 24.3±3.9 24.17±2.73 0.081

Smokers
Yes 11 (52.4%) 13 (61.9%) 0.533

No 10 (47%) 8 (38.1%)

Alcoholic
Yes 9 (42.9%) 6 (28.6%) 0.334

No 12 (57.1%) 15 (71.4%)

Duration of dialysis therapy (months) 30.71±15.29 28.05±13.36 0.352
Education

Elementary school 2 (9.5%) 6 (28.6%) 0.841

Junior high school 2 (9.5%) 2 (9.5%)
Senior high school 9 (42.9%) 9 (42.9%)

Diploma/Bachelor’s degree 8 (38.1) 4 (19%)

Work
Farmer 3 (14.3%) 4 (19%) 0.194

Entrepreneur 5 (23.8%) 11 (52.4%)

Employee 9 (42.9%) 4 (19%)
PNS 4 (19%) 2 (9.5%)

First cause of CKD

Unknown 0 (0%) 0 (0%) 0.614
Diabetes mellitus 6 (28.6%) 5 (28.8%)

Hypertension 8 (38.1%) 13 (61.9%)

Polycystic kidney disease 3 (14.3%) 0 (0%)
Tumor 4 (19.0%) 3 (14.3%)

Comorbid

Diabetes mellitus 6 (28.6%) 5 (20%) 0.644
Hypertension 8 (38.1%) 13 (52%)

Cardiovascular disease 5 (23.8%) 4 (16%)

Lung disease 1 (4.8%) 3 (12%)
Neurology disease 1 (4.8%) 0 (0%)

HADS score

HADS-A score 1.6±0.97 4.38±1.28 0.189
HADS-D score 2.1±1.26 2.86±1.49 0.109

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; HADS, Hospital Anxiety and Depression Scales; HADS-A, 
Hospital Anxiety and Depression Scales – Anxiety; HADS-D, Hospital Anxiety and Depression Scales – Depression.
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scores with an average of <7, classified as normal condition of anxiety and depression. Based on the statistical analysis, it is 
known that there is no significant difference between the two groups (Table 1).

Based on Table 2, most of the patients in the HD group experienced mild-to-moderate ED (28.6%), while in the 
CAPD group most of them experienced mild ED (38.1%). In addition, there was no significant difference in severity of 
ED between patients undergoing HD and CAPD (p-value >0.05), where the CAPD group experienced milder ED than the 
CAPD group.

Based on the analysis shown in Table 3, there was a significant difference in ED score (IIEF-5) between patients with 
HD and CAPD (p-value <0.05), where patients in the CAPD group have a greater IIEF-5 score than those in the HD 
group.

Table 4 shows no significant difference in the IIEF-5 score in patients who are >50 years old and have DM 
comorbidities. There was a significant difference in IIEF-5 score (p-value <0.05) in patients with hypertension comorbid, 
where patients with comorbid hypertension have a lower IIEF-5 score (13.10 ± 5.366) than patients who do not have 
hypertension (17.00 ± 5.87). In addition, from Table 5, there was also a positive correlation with moderate strength and 
significant results between anxiety disorders (HADS-A) and ED disorders (IIEF-5) in patients undergoing HD and CAPD 
(p<0.001; r=0.494). Moreover, depressive disorder (HADS-D) and ED in patients undergoing HD and CAPD did not 
have a significant correlation (p-value >0.05).

Table 2 Prevalence of ED in HD and CAPD Groups

ED Severity HD CAPD P-value

No ED 2 (9.5%) 5 (23.8%) 0.19
Mild 3 (14.3%) 8 (38.1%)

Mild-to-moderate 6 (28.6%) 4 (19.0%)

Moderate 5 (23.8%) 2 (9.5%)
Severe 5 (23.8%) 2 (9.5%)

Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; ED, erectile dys-
function; HD, hemodialysis.

Table 3 Differences in IIEF-5 Scores Between HD and CAPD Patients

HD CAPD p-value

IIEF score 12.67±5.59 17.43±5.297 0.007

Abbreviations: CAPD, continuous ambulatory peritoneal dialysis; IIEF-5, International 
Index of Erectile Dysfunction-5; HD, hemodialysis.

Table 4 Risk Factors for ED

Risk Factors IIEF-5 score p-value

Age
≤50 years 16.38±5.838 0.60
>50 years 12.88±5.488

Diabetes Mellitus
Yes 12.27±4.79 0.069
No 16.03±6.00

Hypertension
Yes 13.10±5.366 0.03
No 17.00±5.87

Abbreviation: IIEF-5, International Index of Erectile Dysfunction-5.
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Discussion
In this study, the prevalence of ED in patients undergoing HD was 90.5% consisting of mild (14.3%), mild-to-moderate 
(28.6%), moderate (23.8%) and severe (23.8%). In line with Duarsa et al, the prevalence of ED in patients with HD was 
60.3%.4 Lai et al also showed the prevalence of erectile dysfunction, identified by the IIEF erectile domain score, accounted 
for 51.9%.11 A high prevalence of ED was also found among patients in a study conducted by Mekki et al, that were 83% of 
ED cases among HD patients and 67.5% among kidney transplant recipients.12 In Gorsane et al’s study, ED appeared in 8.4% 
of the patients before being diagnosed with kidney failure and in 91.6% of the patients at the beginning treatment of dialysis.9

A study by Winarta et al showed that the severity of DE was assessed by IIEF5 questionnaire after being diagnosed with 
stage 5 CKD, by which mild-to-moderate ED in 13 people (59.1%) was found.13 Azevedo et al conducted a study on 30 
patients undergoing HD in Porto, Portugal, in 2012, and found a high prevalence of severe ED before CAPD therapy (up to 
93.3%). Even more, there was change in degree of severe erectile dysfunction to 44.8% after receiving dialysis using CAPD.14

In this study, there was a significant difference in the IIEF-5 score between patients undergoing HD and CAPD 
(p-value <0.05), where patients in the CAPD group had a greater IIEF-5 score than those in HD (17.43±5.297 vs 12.67 
±5.59). Duarsa and team recruited 44 male patients with stage 5 CKD, and found changes in ED degrees before and after 
dialysis were assessed using the IIEF-5; significant differences in the increase in ED degrees and IIEF-5 scores in the 
CAPD group were reported.4 In evaluating the effects of sexual-dysfunction to dialysis modalities in male patients with 
chronic renal failure, Tekkarismaz et al found patients treated with CAPD therapy showed sexual dysfunction which was 
more common than those treated with HD only (based on two questionnaires, HADS and IIEF-5).6

The risk factors for ED can be multi-system due to its pathological implications at the molecular level. Adequate 
endothelial function or blood vessel vasculature is needed to achieve optimal erection quality. The interaction between 
nitric oxide (NO), cyclic guanosine monophosphate (cGMP), and penile corporal smooth muscle greatly affects the 
function of constriction and relaxation of penile vasculature smooth muscle in general. Therefore, pathological disruption 
of these factors can increase the risk of developing ED as a manifestation of a metabolic or systemic disease.15–17

The relationship between hypertension and ED is directly related to the endothelial dysfunction. Smoking is thought to 
have a negative impact on the function and anatomy of an individual’s vasculature, apart from its relation to hypertension and 
other cardiovascular diseases which are also associated with the incidence of ED. The relationship between obesity and ED is 
also associated with chronic and systemic inflammation as a result of excessive caloric intake and physical inactivity. As 
a result, an over-production of cytokines, including C-reactive protein (CRP), tumor necrosis factor-alpha (TNF-α), and 
interleukin-6 (IL-6) could be occuring. In addition, there is a linear relationship between increased inflammatory markers and 
the severity of ED, in which the higher the severity of the associated risk factors, the more severe the ED will be.16,18,19

Both ED and depression can theoretically influence each other’s severity to some degree.20 Yang et al stated that there 
was a higher diagnosis of psychiatric disorders (anxiety and depression) in the population with ED, with onset before and 
after the diagnosis of ED. The more severe the psychiatric symptoms encountered, the higher the degree of ED reported, 
especially in the younger patient sub-population with a longer duration of ED.21 Mourikis et al stated that there was 
a higher level of anxiety in the ED group; conclusively speaking, there was a significant association between erectile 
dysfunction and psychiatric disorders, such as anxiety.22

Table 5 Correlation Between HADS-A and HADS-D 
with IIEF Score

Variable IIEF-5 Score p-value

HADS-A r=0.494 0.001

HADS-D r=0.016 0.919

Abbreviations: IIEF-5, International Index of Erectile Dysfunction-5; 
HADS-A, Hospital Anxiety and Depression Scales – Anxiety; HADS-D, 
Hospital Anxiety and Depression Scales – Depression.
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Conclusion
There were no significant differences in severity of ED between patients undergoing HD and CAPD. However, there was 
a significant difference in ED scores (IIEF-5) between patients undergoing HD and those treated with CAPD. Regarding the 
risk factors associated with the occurrence of ED, there was no significant difference in IIEF-5 score in patients who were 
>50 years old and had DM comorbid, but there were significant differences in patients who had hypertension comorbid. 
HADS is an instrument used to measure levels of anxiety and depression. In this study, there was a positive correlation with 
moderate strength and significant results between anxiety disorders (HADS-A) and ED (IIEF-5) among patients undergoing 
HD and CAPD, while there was no significant correlation between depressive disorders (HADS-D) and ED (IIEF-5).
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