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Abstract
BACKGROUND: Sexual dysfunction is a complication of chronic kidney disease. In addition, sexual dysfunction can also 
be experienced in patients undergoing peritoneal dialysis which may be related to metabolic syndrome or other factors.

AIM: This study aims to find out the most dominant factor affecting the sexual dysfunction of men who undergo 
continuous ambulatory peritoneal dialysis (CAPD).

METHODS: The design of this study was cross-sectional analysis with a sample of 70 men CAPD patients aged 
26–65 years, no having comorbidities, married, no previous urological surgery history, and no depression using a 
purposive sampling technique from February to May 2020. Data collection was carried out offline and online by filling 
in the questionnaire sheets for respondent characteristics, International Index of Erectile Function, and looking at 
laboratory result. Data were analyzed using multivariate logistic regression.

RESULTS: The majority of respondents experienced sexual dysfunction (75.7%). The results showed that there was 
a correlation between age (p = 0.0024), plasma urea (p = 0.018), and albumin (p = 0.001) with sexual dysfunction 
in male patients using CAPD. There was no significant correlation between length of time undergoing CAPD 
(p = 0.678), fasting glucose (0.051), triglycerides (p = 0.536), and cholesterol (p = 0.183) with sexual dysfunction in 
male patients who undergo CAPD. The most dominant factor affecting is albumin, where patients who have albumin 
levels <3.5 g/dL are at risk of experiencing sexual dysfunction 9.3 times greater than patients with albumin levels 
3.5–5 g/dL after being adjusted by age variables.

CONCLUSION: The incidence of sexual dysfunction is high in male patients undergoing CAPD, and the most 
influencing metabolic factor is albumin.
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Introduction

One of the dialysis therapies that patients 
usually choose besides hemodialysis is continuous 
ambulatory peritoneal dialysis (CAPD). Glucose is 
the osmotic agent most often used in commercial 
peritoneal dialysis fluids. High glucose concentrations 
in the dialysate are associated with osmotic gradients, 
ultrafiltration, and withdrawal of fluid retention. On 
the other hand, excessive glucose absorption from 
dialysate is likely responsible for lipid abnormalities 
(dyslipidemia). The prevalence of metabolic syndrome 
in terminal renal failure patients on peritoneal dialysis 
is quite common, ranging from 40% to 60% [1]. The 
collection of metabolic disorders can lead to further 
complications including malnutrition, inflammation, 
and atherosclerosis as much as 31.4%. The existence 
of a set of metabolic disorders is likely to affect 
sexual function. In addition, uremia which is toxic 
has a direct role that causes testicular damage [2]. 
Uremia which also spreads throughout the body can 
damage the peripheral and central nervous system. 

Autonomic neuropathy can be a cause of impotence, 
erectile problems, and reduced sensitivity to sexual 
stimulation [2].

This supports the data that both male pre-
dialysis chronic kidney disease patients and male 
dialysis patients experience problems with sexual 
dysfunction [3]. The tendency of an increase in chronic 
kidney failure at a young age from 29.21% in 2013 
to 30.31% in 2018 [4] greatly affected the problem of 
sexuality and is predicted to increase the incidence of 
sexual dysfunction. Furthermore, in our clinical practice 
with patients who underwent CAPD, we confronted with 
men declaring loss of erection in the morning, problem 
during intercourse, and less intercourses. The problem 
of sexual dysfunction experienced by men undergoing 
CAPD is very complex covering five domains of sexual 
dysfunction and the problem of meeting sexual needs 
is more frequently complained by male patients than 
female patients. This is in line with Rosas et al. study 
showing sexual dysfunction in patients undergoing 
dialysis (80% in men vs. 50% in women) [3], [5]. Hence, 
we focused on conducting a research study in men 
undergoing CAPD.
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Sexual dysfunction is a common problem 
experienced by dialysis patients, but limited studies 
have addressed this problem in CAPD patients 
compared to hemodialysis patients. The aims of this 
study were to describe the sexual dysfunction of male 
patients who underwent CAPD and to find out the most 
dominant factor influencing sexual dysfunction.

Methods

This research is a descriptive analytic study 
with the cross-sectional approach. This study received 
ethical approval from the Research Ethics Committee of 
the Faculty of Nursing, Universitas Indonesia (No. 16/
UN2.F12.D1.2.1/ETIK.FIK.2020). All respondents 
were given an explanation before the study takes 
place regarding the purpose of research, research 
procedures, and benefits if respondents participated 
in this study. After the respondent understands, then 
the respondent was given the opportunity to sign an 
informed consent and then fill out the questionnaire. All 
authors conceived the idea and plan of the research, 
then the first author conducted research in consultation 
with the second author and third author.

This study was conducted on 70 CAPD male 
patients given a dialysate fluid concentration of 1.5% 
and/or 2.5%, and aged 26–65 years old in Central Java 
region using purposive sampling by fulfilling the inclusion 
and exclusion criteria established. Patients suffering 
from diabetes mellitus before undergoing CAPD, having 
comorbidities such as heart failure, stroke, or peritonitis, 
had a history of previous urological surgery, unmarried, 
depression, and taking antidepressant drugs which 
were excluded from the study. Determination of sample 
criteria is very helpful for researchers reduce the 
bias of the study results. The time duration of patient 
recruitment was around 13 weeks from February to May 
in 2020. The Indonesian version of International Index of 
Erectile Function questionnaire was used to determine 
the presence of sexual dysfunction. This questionnaire 
consists of 15 items divided into five domains sexual 
function male (erectile function 6 items, orgasm function 
2 items, sexual desire 2 items, intercourse satisfaction 
3 items, and overall satisfaction 2 item). Assessment 
uses 0–5 Likert scale, where 0 is not there is activity 
and 5 is almost always [6]. The measurement result 
is not dysfunction sexual >60 and dysfunction sexual 
(≤60). Fifty-nine patients provided the data on site 
and filled out the respondent’s questionnaire, and the 
researcher recorded the results of the respondent’s 
laboratory at that time. Eleven other patients filled out 
an online questionnaire and reported laboratory photos 
at 1 time which coincided with the time for filling out the 
questionnaire, due to the policy of limiting activities and 
visits related to coronavirus disease 2019.

The data collected were analyzed using SPSS 
16.0. The univariate statistical test in this study is 
presented in the form of frequencies and percentages, 
and then, the bivariate test used Chi-square test. 
Multiple logistic regression analysis was used to 
determine the main determinant factors that influenced 
sexual dysfunction in men undergoing CAPD.

Results

A total of 70 male patients using CAPD filled 
out a questionnaire and recorded the result of laboratory 
tests. The majority of men who underwent CAPD had 
sexual dysfunction (Figure 1). 

24.30%

75.70%

No Sexual Dysfunction

Sexual dysfunction

Figure 1: Description of the distribution of sexual dysfunction in male 
patients of continuous ambulatory peritoneal dialysis

The most of CAPD patients were aged above 46 years, 
with a long duration of CAPD <36 months, urea 
level >100 mg/dL, fasting glucose level <110 mg/
dL, triglyceride levels ≤150 mg/dL, cholesterol levels 
≤200 mg/dL, and albumin levels <3.5 g/dl (Table 1).

Table 1: Characteristics of the study patients and incidence of 
sexual dysfunction
The factors Sexual dysfunction Total p-value

No sexual 
dysfunction

Sexual 
dysfunction

n % n % n %
Age (years old) 0.024*

26–45 11 40.7 16 59.3 27 100
46–65 6 14 37 86 43 100

Length of time undergoing 
CAPD (months)

≥36 3 33.3 6 66.7 9 100 0.678
<36 14 23 47 77 61 100

Plasma urea (mg/dL)
≤100 12 40 18 60 30 100 0.018*
>100 5 12.5 35 87.5 40 100

Fasting glucose (mg/dL)
≤ 110 15 32.6 31 67.4 46 100 0.051
>110 2 8.3 22 91.7 24 100

Triglycerides (mg/dL)
≤150 14 26.4 39 73.6 53 100 0.536
>150 3 17.6 14 82.4 17 100

Cholesterol (mg/dL)
≤200 17 27 46 73 63 100 0.183
>200 0 0 7 100 7 100

Albumin (g/dL)
3.5–5 13 46.4 15 53.6 28 100 0.001*
<3.5 4 9.5 38 90.5 42 100

CAPD: Continuous ambulatory peritoneal dialysis.

Sexual dysfunction was significantly correlated 
with age, plasma urea, and albumin. Meanwhile, as 
factors that had no significant correlation with sexual 
dysfunction, we found the length of time undergoing 
CAPD, fasting glucose, triglycerides, and cholesterol 
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(Table 1). Variables that have p > 0.25 can be 
included in the multivariate modeling. The next stage 
of multivariate modeling is where the variable that 
has p ≤ 0.05 in the bivariate test is a valid variable 
in the multivariate model. Variables having p > 0.05 
are excluded from the model. Variable expenditure 
is carried out in stages one by one starting from the 
variable that has the greatest p-value, which is the 
result of the last modeling shown in Table 2. The results 
of the multiple logistic regression modeling showed that 
respondents who had albumin level <3.5 g/dL had a 
9.3 times risk higher of experiencing sexual dysfunction 
compared with the respondents who had albumin levels 
of 3.5–5 g/dL after age adjustment (95% CI: 2.4–36.5). 
Respondents with an age range of 46–65 years old 
were at risk experiencing sexual dysfunction 5 times 
higher experiencing sexual dysfunction compared with 
respondents in the age range of 26–45 years old after 
being adjusted by albumin variable (95% CI: 1.3–18.6). 
The variable that mostly influenced sexual dysfunction 
was albumin (Table 2).
Table 2: Multivariate logistic regression model for male sexual 
dysfunction with CAPD
Variable Coefficient B OR 95% CI p-value
Age 1.610 5.000 1.3–18.6 0.016
Albumin constant 2.233–0.765 9.324–0.465 2.4–36.5 0.001–0.170
CAPD: Continuous ambulatory peritoneal dialysis.

Discussion

The results showed that majority of respondents 
were in the age range of 46–65 years, which is 
consistent with reports showing that 20–40% of patients 
have started CAPD at the age above of 45 years old. In 
those cases, patients with this age range had difficulty 
in vascular access, so it was more suitable for them 
to use CAPD [7]. The results of the analysis in this 
study showed that there was a significant relationship 
between age and sexual dysfunction (p = 0.024). 
This finding supported by Antonucci et al. study which 
showed that terminal kidney failure in patients aged over 
50 years led to erectile dysfunction by 61% and that 
risk increased to 7.8 after being adjusted for diabetes 
variables [8]. The aging-related process that leads to 
sexual dysfunction begins when a man is in his fourth 
decade, with an estimated 40% chance of erectile 
dysfunction and an increase of about 10% afterward. 
When about 15% of corporal smooth muscle cells have 
decreased, this causes the nerve bundles in the penis 
to be less sensitive in translating stimuli [9].

Our results showed that majority of respondents 
had just undergone CAPD for <36 months. In this study, 
no significant relationship was found between the length 
of undergoing CAPD with male sexual dysfunction 
(p = 0.678). The chronic kidney failure disease shows 
decreased libido along with the development of kidney 

disease, remaining low during dialysis, and improvement 
after transplantation [2]. In kidney transplant recipients, 
the prevalence is lower compared to those undergoing 
dialysis both peritoneal dialysis and hemodialysis (59% 
vs. 75%) [10].

The results of this study indicate that the majority 
of respondents who have urea levels >100 mg/dL 
experience sexual dysfunction. In theory, uremia causes 
histological changes in the testes which decrease the 
spermatogenic activity and also influences the level 
of testosterone to be low, whereas testosterone is a 
hormone that is involved in the mechanism of erectile 
function by maintaining nitric oxide synthase activity [2]. 
Low testosterone levels result in increased plasma 
luteinizing hormone, and follicle stimulating hormone 
concentrations result in an increase in prolactin levels. 
Hyperprolactinemia can damage the structure of the 
testis so that it is associated with infertility, loss of libido, 
and testosterone deficiency [11]. It is like a complex 
circle of reciprocal relationships that affect the male 
sexual function. In line with the theory, the results of this 
study show that there is a relationship between urea 
levels and sexual dysfunction (p = 0.018). In this study 
also, the majority of respondents had levels of urea 
>100 mg/dL and were in the age range of 46–65 years, 
which according to Musch et al., increased age is in 
line with increasing levels of urea and decreasing the 
body’s ability in urea excretion [12]. One of the roles 
of the CAPD nurse is to monitor dialysis adequacy and 
collaborate with medical personnel to achieve dialysis 
adequacy [13].

Several studies have observed excessive 
glucose absorption from CAPD dialysate [1]. This 
contrasts with this study in which the majority of 
respondents had fasting glucose levels ≤110 mg/dL. This 
may be due to the use of dialysate fluid concentrations 
and their dosages that have been adjusted to the 
patient’s peritoneal transport membrane type, including 
low, low average, high average, and consider low 
glucose exposure through the peritoneal equilibrium 
test. In this study, no significant relationship was found 
between fasting glucose levels and sexual dysfunction 
in male undergoing CAPD.

The results of this study indicate that the 
majority of respondents had triglycerides levels 
≤150 mg/dL and cholesterol ≤200 mg/dL. In this 
study, exposure to glucose was minimal so as to 
prevent daily high glucose loads which trigger insulin 
resistance. This insulin resistance can stimulate the 
synthesis of other liver-derived proteins, including 
cholesterol-enriched lipoproteins which play a role in 
the occurrence of dyslipidemia in CAPD patients [14]. 
In this study, no significant relationship was found 
between triglycerides levels and cholesterol levels 
with sexual dysfunction in men undergoing CAPD. In 
the previous discussion about fasting glucose, most 
respondents were at levels ≤110 mg/dL indicating 
good insulin work where free fatty acids resulting 
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from the lipolysis process are not released in large 
quantities from adipose tissue [15].

The majority of respondents in this study had 
albumin levels <3.5 g/dL. Plasma albumin levels are 
determined by protein intake, albumin synthesis in 
the liver, and protein loss through urine consequence, 
an increase in glomerular permeability, or lost during 
the dialysis process through dialysate [16]. This is 
reinforced by Mehrotra study that intake and appetite 
of dialysis peritoneal patients are lower than the dietary 
intake of hemodialysis patients [17]. Low appetite is 
associated with abdominal distension due to the large 
volume of dialysate in intraperitoneal which can cause 
abnormal electrical activity of the stomach so that the 
emptying time is slow [16].

In this study, the majority of respondents had 
levels of urea >100 mg/dL which could interfere with liver 
work. Related research on the association of uremia and 
hypoalbuminemia in dialysis patients suggests that low 
serum albumin also reflects a prolonged inflammatory 
state as well as a marker of nutritional status [18]. Pro-
inflammatory cytokines such as tumor necrosis factor 
alpha (TNF-α) in uremic patients increase and induce 
the production of reactive oxygen species (ROS) in 
monocytes. Monocytes are considered to play a role 
in micro-end-stage renal disease (ESRD) inflammation, 
where an increase in TNF-α, interleukin-6, and ROS is 
considered a pathophysiology of uremic syndrome [19]. 
Systemic inflammation in these ESRD patients will 
inhibit albumin synthesis [17]. Other nurse roles are 
adequate nutrition monitoring where the patient is able 
to consume the right protein diet (amount and type) and 
prevention of complications such as malnutrition and 
infection [13].

The results of this study found an association 
between albumin levels and sexual dysfunction in 
men undergoing CAPD. Albumin levels were the most 
dominant factor affecting sexual dysfunction in men 
undergoing CAPD. A study conducted by Czub on the 
mechanism of transport of the hormone testosterone 
with a serum albumin reports that when albumin levels 
in the blood are low, the molecular breakdown of 
albumin-testosterone interactions shows the potential 
for competition between hormones, other metabolites, 
and drugs to bind to serum albumin. The compounds 
present disruption in the transportation of blood and 
testosterone by albumin [20]. As a result, the disruption 
in testosterone transport has an impact on CAPD 
male sexual dysfunction despite normal testosterone 
levels or albumin levels are negatively correlated with 
erectile dysfunction, where someone with an albumin 
level <3.5g/100 ml has a higher frequency of erectile 
dysfunction.

We acknowledge the limitations and strengths 
of this study. In this study, there are a limited number of 
samples. However, this cross-sectional study can identify 
that the majority of respondents experienced sexual 
dysfunction associated with laboratory parameters 

other than testosterone, which is a laboratory test that 
is generally used to look at the health dimensions in 
CAPD patients.

Conclusion

The high incidence of sexual dysfunction 
occurs in male patients undergoing CAPD, in which 
albumin is the most dominant factor affecting. In the 
future, in this case, the importance of maximizing the 
role of CAPD nurses in fulfilling dialysis adequacy, 
adequate nutrition, and prevention of complications.
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