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Abstract

In recent years, interest in Health-Related Quality of Life (HRQoL) as a major indicator of clinical efficacy and treatment outcome in patients 
of End-Stage Renal Disease (ESRD) has grown significantly. This study aimed to determine the contributing factors affecting the quality of life 
(QoL) of ESRD patients undergoing peritoneal dialysis (PD). A cross-sectional study was conducted on PD patients presented at PD centres 
of Al-Zahra and Noor hospitals in Isfahan, Iran, from May to August 2019. A total of 173 patients having peritoneal dialysis for more than 3 
months filled the validated 36-item short-form health survey questionnaire (SF-36). Baseline demographic details and dialysis-related factors 
were collected from patients’ medical records. The overall QoL score of patients was 50.28 ± 20.87. Male patients had a higher QoL score than 
female patients (58.18 in males, compared to 48.18 in females; P = 0.04). A significant association between frequency of dialysis and quality 
of life was observed, where three sessions of dialysis per day yielded the highest quality of life (QoL score = 59.62; P = 0.047). A significant 
positive correlation was discovered between QoL score and residual renal function (P = 0.013). In addition, a higher QoL score was observed in 
self- employed patients (60.95), compared to housewives (46.49) (P = 0.001). QoL assessment should be included as an integral part of patient 
follow-up to evaluate treatment outcomes and implement possible interventions to improve patient’s quality of life.
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Introduction
Chronic kidney disease (CKD) and end-stage renal disease 
(ESRD) are major medical and public health problems 
worldwide and a serious challenge for many developing 
countries (1, 2). In Iran, like in other developing countries, 
diabetes mellitus and hypertension are the leading causes of 

ESRD. Other common causes of ESRD include glomerulo-
nephritis, polycystic kidney disease, and obstructive uropa-
thy (3–8). ESRD represents a progressive clinical condition 
in which an irreversible loss of endogenous renal function 
below a sufficient degree is established, imposing permanent 
dependency on renal replacement therapy (RRT) to avoid 
life-threatening uremia and other complications. Treatment 

mailto:m_mortazavi@med.mui.ac.ir
https://doi.org/10.15586/jrenhep.v7i1.151�
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0


Nili N et al.

 Journal of Renal and Hepatic Disorders 2023 7(1): 11–21  12

of this disease is affected through RRT, including peritoneal 
dialysis (PD), hemodialysis (HD), or kidney transplantation 
(KT) (9–11). 

Kidney transplantation has been accepted as the best 
RRT, contributing to the best prognosis, regarding either 
survival or quality of life in ESRD patients. However, owing 
to rapid increase in the prevalence of ESRD and the long 
waiting list for kidney transplantation, most patients with 
ESRD would go through a period of using any of the dialy-
sis modalities in their life (12–15). It is a fact of clinical prac-
tice that while long-term survival is the center of attention 
of most physicians, ESRD patients care more about their 
health-related quality of life (HRQoL) and prefer to spend 
this time in satisfactory well-being, instead of achieving a 
longer life (16–19).

Quality of life (QoL) is a term that is difficult to define. 
It is both a subjective and multidimensional concept that is 
regarded as a useful indicator of individual’s well-being in 
both physical and mental aspects of health. According to the 
World Health Organization’s (WHO) definition of quality of 
life, it is individuals’ perceptions of their position in life in 
the context of the culture and value systems in which they 
live and in relation to their goals, expectations, standards, 
and concerns (20–25). 

In recent years, more attention has been focused on the 
psychological consequences of maintenance dialysis therapy 
in patients with ESRD, and interests in HRQoL as an evalu-
ative factor of responsiveness and effectiveness of treatment 
has grown significantly. Hence, evaluation of outcomes of 
ESRD treatment has gone beyond traditional assessments, 
such as morbidity, mortality, and hospitalization rate, and 
HRQoL has been accepted as an important outcome mea-
sure from both clinician and patient perspectives (9, 24, 
26–29). 

Materials and Methods
Study design
This cross-sectional study comprised ESRD patients under-
going peritoneal dialysis at the PD centers of Al-Zahra and 
Noor hospitals from May to August 2019. The inclusion 
criteria constituted patients aged more than 18 years, hav-
ing ESRD, and undergoing peritoneal dialysis for at least 3 
months. The exclusion criteria of the study included poor 
cognitive status and disability to answer questions (Figure 1). 
The entire study protocol was explained to all the patients 
having peritoneal dialysis at the centers for 3 months, that 
is, from May 2019 to August 2019. Written informed con-
sent was obtained from all the patients for their anonymized 
information to be published in this paper. This study was 
approved by the ethical committee of the Isfahan University 
of Medical Science (IR.MUI.MED.REC.1398.425).

Variables included age, body mass index (BMI), gender, 
marital status, having separate room for peritoneal dialysis, 
employment, level of education, duration of the disease, 
comorbidities, duration of dialysis, type of solution used for 
peritoneal dialysis, and residual renal function (residual kid-
ney clearance was approximated as the average of creatinine 
clearance [Krc] and urea clearance [Kru]). For calculating Kru, 
patient was required to collect complete urine of 24 h: 

= ×ru

UUN
K urine flow rate (mL/min),

SUN

where UUN was the urine urea nitrogen concentration and 
SUN was serum urea nitrogen concentration. 

Creatinine clearance (Crcl) was computed as the ratio 
of the per minute urine generation rate (from a 24-h urine 
 collection) and the mean plasma level: 

cl

UV
Cr ,

P
=

where UV = urine flow rate × urine creatinine concentra-
tion, and P was the mean plasma concentration of creatinine 
during the collection period. 

Dialysis adequacy was calculated by the index of Kt/V. 
Peritoneal Kt/V was calculated by a 24-h collection of dial-
ysate effluent and measuring its urea content. This was then 
divided by the average plasma urea level for the same 24-h 
period to give the clearance term, Kt. Residual renal Kt urea 
was calculated in the same manner using a 24-h collection of 
urine. Peritoneal and renal Kt results were then combined to 
arrive at total Kt per day, and divided by the estimated vol-
ume of distribution of urea using anthropometric equations 
for total body water (Watson’s equation). 

Therefore, peritoneal Kt = daily drain volume × D/P urea, 

renal urea clearance = renal Kt urea, 
total Kt/V = peritoneal Kt/V + renal Kt/V, 

V (by Watson’s equation) =  2.447 – 0.09516 A + 0.1704 H + 
0.3362 W (in males), 

V = –2.097 + 0.1069 H + 0.2466 W (in females), 

where A = age (years), H = height (cm), and W = weight 
(kg) (30). Frequency of dialysis and hemoglobin levels were 
taken from patients’ medical records. In addition, patients 
were asked about their quality of life using a 36-item short-
form health survey questionnaire (SF-36). 

SF-36 Health Survey questionnaire
The SF-36 health survey questionnaire has a set of multi- 
purpose, generic, and easily administered quality-of-life 
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Figure 1: Study flow chart showing the inclusion and exclusion criteria of patients.

measures. These measures are based upon patient’s self- 
reported status and are used for routine monitoring and 
assessment of treatment outcomes in adult patients. It con-
sists of 36 items, which are divided into eight sub-scales: 
physical functioning (PF, 10 items), role physical (RP, four 
items), bodily pain (BP, two items), general health (GH, 
five  items), vitality (VT, four items), social functioning (SF, 
two items), role emotional (RE, three items), and mental 
health (MH, five items). The scores of first four sub-scales 
are summed to create the physical composite score (PCS), 
while the scores of the last four sub-scales are summed to 
create the mental composite score (MCS). The format of 
questions is a combination of 5-point and 3-point scales, and 
dichotomous (yes/no) items. The higher total scores indicate 
a better HRQoL. The validity and reliability of the Persian’s 
version of SF-36 questionnaire was confirmed by Montazeri 
et al. in 2005 (31). 

Statistical analysis
Qualitative variables were reported as frequency and fre-
quency proportions, whereas quantitative variables were 
reported as mean values and standard deviation for normal 
variables and median and interquartile range for non-normal 
variables. The Kolmogorov–Smirnov test was used to assess 
the normality of variable distributions. To determine the 
correlation between QoL scores and other quantitative vari-
ables, Pearson and Spearman correlation tests were expended 
according to the normality of variables. To compare QoL 
scores and its sub-scales between different variables with two 
subgroups, independent Student’s t-test or Mann–Whitney U 
test was used. For variables with more than two subgroups, 
one-way ANOVA test with the Tukey post hoc test was used 
for normal variables and the Kruskal–Wallis nonparametric 
test for non-normal variables. Multivariable stepwise linear 
regression was used to investigate the simultaneous associa-
tion of variables on QoL score. All statistical analyses were 

performed using Statistical Package for the Social Sciences 
24.0 (SPSS Inc., Chicago, IL, USA). P < 0.05 was considered 
as statistically significant.

Results
The present study comprised 173 CKD patients who under-
went peritoneal dialysis for at least 3 months. The character-
istics of patients of the study are shown in Table 1. The mean 
age of the patients was 56.14 ± 16.55 years, 107 (61.8%) were 
males, and 130 (75.1%) patients were married. Most of the 
patients were housewives (34.9%), and the level of education 
of most of them was elementary (48%).

The mean duration of  kidney disease in all patients was 
109.71 ± 99.9 months, and the mean duration of dialy-
sis was 35.63 ± 35.04 months. The mean dialysis adequacy 
score was 1.91 ± 0.48, and their mean residual renal function 
was 2.64 ± 2.68. Most of the patients were dialyzed three 
(39.8%) or four (42.1%) times a day, and 115 (67.3%) of them 
had a separate room for dialysis at their home. Their mean 
hemoglobin level was 11.07 ± 2.06 g/dL. The most common 
comorbidity in the study participants was diabetes melli-
tus (35.9%). The overall QoL score of the participants was 
50.28 ± 20.87 (Table 1).

Next, we assessed the association of demographic and 
dialysis-associated factors with QoL scores. Male patients 
had a higher QoL score, compared to female patients (58.18 
[males] vs 48.18 [females]; P = 0.04). Considering the num-
ber of dialysis per day, a significant association was observed 
between frequency of dialysis and quality of life (P = 0.047), 
where three sessions of dialysis per day yielded the highest 
quality of life (QoL score = 59.62, P = 0.047). No statisti-
cally significant relationship was observed between quality 
of life and marital status, level of education, having comor-
bidities, solution type, or having a separate room for dialysis. 
As Table 1 shows, most of the patients were housewives. A 
higher QoL score in self-employed patients was ascertained, 
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Table 1: Demographic and dialysis-associated characteristics of participants.

Characteristics Mean SD Count Percentage

Age (years) 56.14 16.55 – –

BMI (kg/m2) 24.53 4.10 – –

Gender Male – – 107 61.8

Female – – 66 38.2

Marital status Single – – 43 24.9

Married – – 130 75.1

Disease duration (months) 109.71 99.9 – –

Duration of dialysis (months) 35.63 35.04 – –

Dialysis adequacy 1.91 0.48 – –

Residual renal function (mL/min. 
1.37m2)

2.64 2.68 – –

Hb (g/dL) 11.07 2.06 – –

QoL score 50.28 20.87 – –

Dialysis frequency (per day) 1 or 2 – – 14 8.2

3 – – 68 39.8

4 – – 72 42.1

5 or 6 – – 17 9.9

Solution type Solution 1 – – 49 28.5

Others (mix of icodextrin and 
conventional solution)

– – 123 71.5

Having separate room for peritoneal 
dialysis

Yes – – 115 67.3

No – – 56 32.7

Employment Housewife – – 59 34.9

Retired – – 36 21.3

Self-employed – – 52 30.8

Employee – – 10 5.9

Unemployed – – 7 4.1

Student – – 5 3.0

Education Ignorant – – 30 17.3

Elementary – – 83 48.0

Diploma – – 41 23.7

University – – 19 11

(continues)
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Table 1: Continued.

Characteristics Mean SD Count Percentage

Comorbidities Diabetes mellitus – – 11 6.4

Kidney stone/cyst – – 5 2.9

Diabetes mellitus + Hypertension – – 51 29.5

Others – – 103 59.5

Daily urinary volume (mL/day) 471.47 539.09

compared to housewives (60.95 [self-employed] vs 46.49 
[housewives]; P = 0.001). In addition, no statistically signifi-
cant association was discovered between QoL score and level 
of education (P = 0.36; Table 2).

As presented in Table 3, no statistically significant rela-
tionship was determined between the QoL score in peri-
toneal dialysis patients and age, BMI, hemoglobin level, 
disease duration, dialysis duration, and dialysis adequacy. 
Although residual renal function was associated with QoL 
scores in patients undergoing peritoneal dialysis (P = 0.013), 
a correlation coefficient of 0.230 accorded with a weak direct 
correlation between them (Table 3).

Next, controlling the effects of gender, age, and BMI, we 
investigated the association of dialysis-associated variables 
with QoL score. Only residual renal function significantly 
associated with QoL scores (regression coefficient = 2.17 
(0.71, 3.64, P = 0.046). No other variables showed any signif-
icant association with QoL scores. 

Next, we assessed the association of contributing factors 
with SF-36 questionnaire sub-scales, including physical 
functioning, role physical, bodily pain, general health, vital-
ity, social functioning, role emotional, and mental health. 
Males and females were different in physical functioning, 
and males had a higher score (70 [males] vs 55 [females]; P 
= 0.010), they also had a better score for role physical (50 
[males] vs 0 [females]), bodily pain (87.5 [males] vs 77.5 
[females]), general health (50 [males] vs 40 [females]), and 
role emotional (66.66 [males] vs 0 [females]). However, mar-
riage was not shown to be significantly associated with any 
of the sub-scales. BMI of patients also showed no signif-
icant association with any of the sub-scales. A significant 
association was found between age and physical functioning 
(P< 0.001). In addition, no significant association was dis-
covered between comorbidities and any of the sub-scales. 
Self-employed patients yielded a better function in most 
of the domains, compared with housewives, and showed a 
better physical functioning (69.9 [self-employed] vs 49.71 
[housewives], P = 0.003), role physical (75 [self-employed] vs 
0 [housewives], P = 0 < 001), general health (54.18 [self-em-
ployed] vs 44.23 [housewives], P = 0.014), role emotional 

(66.66 [self-employed] vs 0 [housewives], P = 0.007), men-
tal health (64.94 [self-employed] vs 59.23 [housewives], P = 
0.007). They also suffered from less bodily pain (P = 0.042). 
Frequency of dialysis resulted in significant changes in gen-
eral health (P < 0.001), vitality (P = 0.011), social function-
ing (P  = 0.017), and mental health (P = 0.009), and three 
sessions of dialysis per day resulted in better general health 
(55.58), vitality (55.5), social functioning (75), and men-
tal health (68.26). Having a separate room for dialysis also 
had a significant association with better scores of general 
health (50 [self-employed] vs 40 [housewives], P = 0.023), 
social functioning (75 [self-employed] vs 62 [housewives], 
P = 0.015), VT (55 [self-employed] vs 45 [housewives], P = 
0.048), RE (66 [self-employed] vs 0 [housewives], P = 0.002), 
and MH (68 [self-employed] vs 54 [housewives], P = 0.014). 
No relation was observed between patients level of Hb and 
quality of life; however, higher levels of Hb in patients were 
associated with a better role physical (P = 0.007).

Although the duration of dialysis did not demonstrate sig-
nificant association with any of the QoL sub-scales, dialysis 
adequacy established a significant association with vitality (P 
= 0.06) and social functioning (P = 0.029), where higher dial-
ysis adequacy provided better outcomes. Duration of disease 
was also associated with physical functioning (P = 0.017), 
and patients with a shorter duration of kidney disease had 
a better physical functioning. In addition, residual renal 
function was significantly associated with better role physical 
(P = 0.24) and mental health (P = 0.035) (see Table 4).

The mean sub-scale scores across contributing factors are 
presented in Table A1.

Discussion
This study discovered that the most significant characteris-
tics independently associated with quality of life were gender, 
employment, frequency of dialysis, and residual renal func-
tion. In the present study, males had a higher total QoL score 
than females (58.18 in males, compared to 48.18 in females). 
On the other hand, in subgroup analysis, males had a bet-
ter score for physical functioning than females (70 in males, 
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Table 2. Difference in quality of life according to their contributing factors.

Variable QoL score P*

Gender Male 58.18 (19.84) 0.04 (independent Student’s t-test)

Female 48.18 (21.15)

Marital status Married 55.64 (20.48) 0.157 (independent Student’s t-test)

Single 50.048 (21.78)

Dialysis frequency 1 or 2 54.95 (21.49) 0.047 (ANOVA–Tukey post hoc 
test)

3 59.62 (20.04)

4 51.69 (21.14)

5 or 6 45.30 (18.69)

Having a separate 
room for dialysis

Yes 56.15 (22.10) 0.086 (Mann–Whitney test)

No 50.53 (18.29)

Employment Housewife 46.49 (20.11) 0.001(ANOVA)

Retired 58.45 (21.59)

Employed 60.95 (18.49)

Education Ignorant 48.17 (20.72) 0.36 (ANOVA)

Elementary 56.27 (20.16)

Diploma 54.74 (24.05)

University 55.38 (17.11)

Education Ignorant 48.17 (20.72) 0.36 (ANOVA)

Elementary 56.27 (20.16)

Diploma 54.74 (24.05)

University 55.38 (17.11)

Education Ignorant 48.17 (20.72) 0.36 (ANOVA)

Elementary 56.27 (20.16)

Diploma 54.74 (24.05)

University 55.38 (17.11)

Comorbidities Diabetes mellitus 48.02 (23.96) 0.67 (ANOVA)

Solution type Diabetes mellitus + hypertension 54.79 (21.49) 0.184 (Independent Student’s t-test)

Others 54.76 (21.49)

1 57.99 (18.31)

Others (mix of icodextrin and 
conventional solution)

52.81 (21.65)

*Considered significant at P < 0.05.
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Table 3: Correlation between the QoL scores and contributing variables (Pearson and Spearman correlation).

Quality of life Age BMI Dialysis 
adequacy

Disease 
duration

Hb Duration of 
dialysis

Residual renal 
function

Correlation coefficient –0.089 –0.040 0.095 –0.123 0.103 –0.031 0.230*

P-value 0.279 0.628 0.248 0.139 0.208 0.712 0.013*

N 151 151 150 145 151 148 115

compared to 55 in females). Similar to our findings, studies 
in North America showed males to be associated with better 
quality of life (32, 33). In addition, some European studies 
using the SF-36 discovered an association between males and 
better QoL (34, 35). In contrast, other studies conducted in 
the United Kingdom and Turkey determined that scores for 
males were independently associated with a lower score for 
all QoL dimensions (9, 24). Previous studies demonstrated 
that faster decline in kidney function in males than in females 
could have a negative impact on HRQoL in males, while 
changes in the hypothalamic–pituitary–gonadal hormones 
status could make females more prone to problems such 
as sleep disorders, depression, and cognitive dysfunction 
(36, 37). On the other hand, males socialized in a different 
manner than females, more independent and self-controlled, 
especially in Middle East cultures, while females are taught 
to be more emotionally expressive, dependent, and con-
cerned with their physical appearance to be accepted by the 
society (38). It seems that gender roles are not rigid or fixed 
and depend on some qualitative issues, such as ethnicity, cul-
ture, family dynamics, coping mechanisms, educational and 
social factors as well as physiologic hormonal status. Further 
studies are required to explore gender roles on quality of life 
in PD patients. In the present study, notwithstanding the pre-
vious studies (34, 39), married patients had no significantly 
better quality of life, indicating that most patients, either 
single or married, experienced good support through family 
ties, maybe due to traditional Iranian culture. According to 
results of the present study, frequency of dialysis was signifi-
cantly associated with quality of life. It was not surprising 
to observe the negative effects of frequency of dialysis on 
the quality of life of patients because of the time required to 
spend on dialysis. Self-employed patients were significantly 
associated with a higher QoL score in our population. It was 
documented that employment not only provided economic 
benefits but increased self-esteem, sense of control, and 
social value (24, 40). On the other hand, the Brazilian perito-
neal dialysis multi-center study demonstrated that quality of 
life was not significantly associated with family income (41), 
while other aspects of working beyond financial matters 
might influence more the quality of life. In the present study, 
patients who were self-employed and could schedule their 

working time themselves, experienced better quality of life 
than those working for others. Another factor that was not 
associated with QoL score in our population was education. 
However, poor educational status was shown to have a nega-
tive effect on the quality of life of PD patients in other stud-
ies (24, 33–35). The most common comorbidity in patients 
of the present study was diabetes mellitus. In the present 
study, comorbidities were not associated with any sub-scale 
of quality of life, while another study showed that diabetic 
patients scored significantly worse on the physical function 
scale. Although in certain surveys, some comorbidities were 
related to some QoL sub-scale scores, other possible rea-
sons could be observed for lacking a significant association 
between the QoL sub-scale scores and diseased condition 
(24, 34). It appeared that quality of life was not determined 
merely by the absence or presence of comorbidities; however, 
it was influenced by patients’ perception of their position in 
different aspects of life, and many non-disease health- related 
factors play important roles (42). Besides, the severity of 
comorbidities should be considered in the future studies. 
Our study demonstrated no significant association between 
age and QoL score. However, a Spanish study showed that 
advanced age adversely affects the QoL score (34). It is 
important to note that in the present study, a significant asso-
ciation between mental health sub-scale and residual renal 
function was established. This result was consistent with 
the results of previous studies, indicating that higher resid-
ual renal function was associated with improved HRQoL of 
PD patients, particularly in mental health domains (43, 44). 
Dialysis adequacy was significantly associated with social 
functioning and vitality sub-scales. Scarce data were avail-
able regarding the effect of dialysis adequacy on the physical 
and mental domains of quality of life (45, 46), whereas other 
studies showed no significant association (24, 47).

In contrast with other studies, no statistically significant 
relationship was observed in the present study between Hb 
level and the QoL score in peritoneal dialysis patients (2, 
48, 49). However, higher Hb levels were associated with 
a better score of role physical sub-scale (P = 0.007). This 
result was consistent with another study, where greater Hb 
concentration was related to better QoL scores on physical 
dimension (35). 
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Strength and limitations of the study
We conducted a multi-center study and applied the SF-36 
questionnaire that has been widely used in various studies so 
that the results could reflect local conditions. No information 
was collected on the psychological features of the patients, 
structure of services, patients’ satisfaction with healthcare 
services, and healthcare profession–patient relationship. The 
future studies should consider these aspects for a compre-
hensive view of the quality of life of PD patients. 

Conclusion
Our study showed that the most significant characteristics 
that were independently associated with patient’s quality of 
life were gender, employment, residual renal function, and 
frequency of dialysis. Evaluation of quality of life should 
be incorporated in clinical follow-up of PD patients The 
above-mentioned factors should be considered to a greater 
extent for implementing strategies and possible interventions 
to improve certain aspects of quality of life in our population. 
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