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Abstract 
Objectives: Health-related quality of life (HRQOL) assessment is important for patients with end-stage kidney 

disease. This study aimed to determine the contribution of demographic factors to HRQOL in affected kidney 

recipients and dialysis patients on the waiting list for kidney transplantation in Iran. 

Materials and Methods: This was a comparative survey. We required 196 patients in the Sina Organ 

Procurement Unit. HRQOL of 100 kidney recipients was measured using Study Short-Form 36 and compared 

with 96 dialysis patients. The factors investigated were age, gender, and cause of kidney failure; data were 

evaluated using SPSS 16.0 software.  

Results: The scores of both groups were ordered from high to low in the following three dimensions: physical 

functioning, emotional well-being, and vitality. The mean physical component scores in kidney recipients and 

dialysis patients were 14.44±4.32 and 5.91±4.60, respectively. The mean mental component summary scores 

in kidney recipients and dialysis patients were 5.91 ± 4.60 and 5.12 ± 2.11, respectively. There were significant 

differences in all domains of HRQOL except role limitations due to emotional problems and emotional well-

being in both groups (t = 0.963, P = 0.420). Age made the largest unique contribution (β = 0.211) to the physical 

component, while marital status was the greatest contributing factor to the mental component.  

Conclusion: HRQOL improved after successful kidney transplantation compared to dialysis patients, despite 

kidney transplant patients suffering the effect of using immunosuppressive medicine and being subject to 

infectious complications and tumors. This study shows that we have reached the primary goal of 

transplantation, which is to improve the HRQOL of kidney recipients. 

Keywords: Health-related quality of life, SF36 questionnaire, dialysis patients, kidney recipient, 

transplantation. 
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Introduction 

Available kidney replacement therapies include peritoneal dialysis, hemodialysis, and kidney transplantation. 

Dialysis and transplantation are two available treatments for end-stage renal disease (ESRD).1 Kidney disease 

patients who need renal replacement therapy have impaired health-related quality of life.2  

Between 2001 and the end of 2021, 54162 kidney transplantations (from living: 38899, from deceased: 15263) 

have been performed in Iran. In 2021, 1777 patients with ESRD underwent kidney transplantation from 

deceased and living donors in Iran.3 

 Kidney transplantation is the most reliable treatment for patients with end-stage kidney disease and offers 

improved survival compared with dialysis.4 According to the World Health Organization (WHO), kidney 

transplantation is accepted as one of the best treatments for chronic kidney disease.5 Kidney transplantation 

reduces mortality and improves the health-related quality of life for most patients when compared with 

dialysis.6  

Both end-stage renal disease (ESRD) and kidney transplants have a large impact on several aspects of everyday 

life and thus affect their health-related quality of life (HRQOL),7 which was defined by the WHO as “an 

individual’s perception of their position in life in the context of the culture and value systems in which they live 

and in relation to their aims, expectations, standards, and concerns”. 8 

HRQOL, an individual's quality of physical, emotional, and social function in the face of a medical or health 

problem,  is a multidimensional concept.9 It goes beyond direct measures of general health, such as life 

expectancy and causes of death, and focuses on the impact that health status has on a patient’s daily life.10 

Reducing the effect of ESRD could potentially improve HRQOL. Several studies have reported an overall 

improvement in HRQOL after transplantation11,12.  The SF-36 tool (SF-36) has become the standard measure 

used worldwide. It is considered a valid and reliable tool useful for assessing the HQOL of kidney patients.13 

Patient self-reported HRQOL scores provide outcome measures for assessing the efficacy of treatment and 

disease severity.14   

The level of health-related quality of life of patients undergoing dialysis decreases in the various stages of 

kidney disease; this may be attributed to many factors.15 The transplantation goal is not only to ensure their 

survival but also to offer patients a higher quality of life compared with the condition before transplantation, 

achieving a good balance between the functional efficacy of the organ and the patient's psychological and 

physical components.16 Therefore, we submitted the SF-36 questionnaire to both patients who underwent 
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kidney transplantation from deceased donors and dialysis patients on a waiting list. We then compared the 

HRQOL of the life of kidney transplant patients with that of dialysis patients on the waiting list.  

The purpose of this study was to examine differences between aspects of life quality among patients receiving 

renal transplants compared with dialysis patients.  

Materials and Methods 

The present descriptive correlational study was conducted on the Sina Organ Procurement Unit (OPU).  

Using the Cochran Sample Size Formula, 189 individuals were enrolled in the study.  

Convenience sampling was chosen to be the sampling method as the patients who visited the Sina organ 

procurement unit for periodical visits after transplantation, as well as dialysis patients who had registered on 

the kidney waiting list, were selected as the sample size. All patients agreed to answer the questionnaire. All 

patients knew that the topic of the study was their health-related quality of life. Eventually, with a probability 

of 10% of sample dropout, the sample size was 207 people (103 kidney recipient patients and 104 dialysis 

patients on the waiting list between 2020-2022).  

Inclusion criteria for kidney recipients were three months or more post-renal transplantation and a functional 

renal graft (the patient does not need dialysis). Inclusion criteria for dialysis patients in the waiting list were 

three months or more in the waiting list. Additional inclusion criteria were being at least 18 years old, the 

ability to speak and read in Farsi, and availability and willingness to participate in this study.  

Patients with multiple organ transplants or those who had more than one renal transplant, patients with 

transplantation from a living donor, and patients on a living donor waiting list were excluded from this study. 

The HRQOL standardized questionnaire (SF-36) was completed for all participants. Demographic information 

was collected at the same time, including current age, gender, employment status, level of education, marital 

status, family financial income, cause of kidney failure, and the duration of dialysis before transplantation (in 

months). 

Health-related quality of life / SF-36 

The SF-36 tool assessment is used to evaluate the physical, psychological, and social domains of health, seen as 

distinct areas that are influenced by a person's experiences, beliefs, expectations, and attitudes.16 The SF-36 

has eight scaled scores; the scores are weighted sums of the questions in each section. Scores for each of the 
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eight health concepts range from 0 (worst possible health state measured by the questionnaire) to 100 (best 

possible health state). Higher scores declare better self-perceived health. Questions including Physical 

Functioning (PF), Role Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning 

(SF), Role Emotional (RE), and Mental Health (MH). There are 2 component summary scores: the physical 

component summary (PCS) and the mental component summary (MCS).17,18  The Cronbach’s α = 0. 0.888 of SF-

36 tool were calculated 19. The survey began in March 2022, and the last response was collected in July 2022. 

Clinical and demographic data were collected from patient records in the Sina OPU. Each interview was 

conducted by the transplant coordinator, suitably trained and qualified to work with questionnaires, following 

instructions given by the study designers. 

The present descriptive correlational study was conducted after obtaining approval from the ethics committee 

of the Tehran University of Medical Sciences. The aim, risks, and benefits of this study were explained to both 

groups before their participation. The participation was voluntary, and refusal to participate would not 

influence their clinical care.20  

Statistical analysis 

The Kolmogorov–Smirnov test was used to test the data distribution. Results showed a normal distribution of 

all dependent variables. Both the Chi-square and an independent sample t-test were used to compare the 

demographic variables in both groups. Moreover, the Chi-square test was conducted to compare the SF-36 

health domain scores between kidney transplant recipients and dialysis patients on the waiting list. The 

students' t‐test was also used to assess differences in SF‐36 scores between the two populations. ANOVA was 

used if there were more than two groups. A multiple linear regression model also was used for data analysis. 

Statistical analyses were performed using SPSS16. The significance level was set at P<0.05. 

Results 

Demographic and Clinical Characteristics 

During the two years under review, 207 patients were eligible for this study; of these, 196 completed the 

questionnaires (Dialysis patients on the waiting list [n=96], Kidney recipients [n=100]).  

The sample covered a wide range of ages from 18 years to 79 years. Overall, the patients were predominantly 

male (135/68.87%) with a mean age of 47.28 ± 13.30 years with a median age of 47 years.  
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Altogether, there were 64 causes of ESRD, with hypertension the most common, followed by diabetes mellitus, 

Polycystic kidney disease (PKD), proteinuria, kidney stones, infection, and 56 other causes. The demographic 

and clinical characteristics data of the participants are summarized in Table 1. 

Table 1. Sociodemographic and clinical characteristics of the participants (n = 196) 

 Total 
(n = 196) 

Dialysis patients on 
waiting list (n = 96) 

Kidney recipients 
(n = 100) 

Age, years (mean) 
47.28± 13.30 
(Median=47) 

46.42± 13.51 
(Median=45) 

48.07± 13.23 
(Median=48) 

Marital Status 

Single 29 (14.79) 15 (15.63%) 14 (14%) 
Married 159 (81.13) 77 (80.20%) 82 (82%) 
Other 8 (4.08) 4 (4.17%) 4 (4%) 

Number of children (among married and others) 
0 24 (14.20 %) 26 (27.08%) 9(10.98) 

1-2 84(49.70%) 38 (39.59%) 45 (54.88%) 
3-4 47 (27.82%) 23 (23.95%) 23 (28.05%) 
More than 5 14 (8.28%) 9 (9.38%) 5 (6.09) 

Sex 
Female 62 (31.63%) 33 (34.37%) 29 (29%) 
Male 134 (68.37%) 63 (65.63%) 71 (71%) 

Job 
Freelancer 65 (33.16%) 32 (33.33%) 33(33%) 
Housewife 46 (23.46%) 22 (22.90%)  24 (24%) 
Retirement 32 (16.33%) 14 (14.59%) 18 (18%) 

Employee 22 (11.23%) 8 (8.33%) 14 (14%) 
Worker 7 (3.57%) 5 (5.22%) 2 (2%) 
Student 6 (3.07%) 3 (3.13%) 3 (3%) 

Unemployment 18 (9.18%) 12 (12.50%) 6 (6%) 
Level of Education 

Under diploma 87 (44.39%) 52 (54.17%) 35 (35%) 
Diploma 77 (39.29%) 30 (31.26%) 47 (47%) 
BSc/ Master 27 (13.77%) 11 (11.45%) 16 (16%) 
Doctorate 5(2.55%) 3 (3.12%) 2 (2%) 

Cause of ESRD 
Hypertension 63 (32.14%) 27 (28.13%) 36 (36%) 
Diabetes Mellitus 35 (17.86%) 28 (29.17%) 7 (7%) 

Infection 5 (2.55%) 1 (1.04%) 4 (4%) 
PKD 20 (10.21%) 12 (12.50%) 8 (8%) 
Kidney stone 7 (3.57%) 4 (4.16%) 3 (3%) 
Proteinuria 10 (5.10%) 4 (4.16%) 6(6%) 
Other 56 (28.57%) 20 (20.84%) 36 (36%) 
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Health-Related Quality of Life  

According to Student’s t-test, comparing the SF-36 scores of dialysis patients with the scores of kidney 

recipients, there were significant differences in all SF-36 dimensions except role limitations due to emotional 

problems (t = 0.963, P = 0.420) and emotional wellbeing (t = 4.711, P = 0.070). 

In addition, there is a significant difference in the overall physical dimension (t = 6.652, P = 0.001) and 

emotional dimension (t = 2.763, P =0.001) between the two groups. Comparisons of the mean scores of SF-36 

scores between kidney transplant recipients and dialysis patients are shown in Table 2.  

According to the ANOVA test, there were statistically significant differences between the physical function (F = 

2.7, P = 0.017), energy (F = 3.2, P = 0.006), general health (F = 3.7, P = 0.002), physical component summary (F 

= 3.05, P = 0.009), and job in kidney recipients.  

Based on this test, there were not any significant differences between the genders based on HRQOL dimensions 

in dialysis patients. 

This test didn’t show any significant differences between each dimension of HRQOL and the cause of ESRD in 

recipient patients. This test showed that there are no significant differences between each dimension of HRQOL 

and the number of children in recipient patients.  

Table 2. Comparisons of the mean scores of SF-36 between kidney transplant recipients and dialysis patients 

on the waiting list 

Dimension Kidney 

recipients 

Dialysis 

patients t P 

M ± SD M ± SD 

Physical functioning 71.82 ± 32.00 45.11 ± 34.89 5.551 0.001 
Role limitations due to emotional problems 13.05 ± 13.21 11.59 ± 14.90 0.963 0.420 
Role limitations due to physical health 10.80 ± 12.51 6.66 ± 11.50 2.392 0.009 

vitality 26.59 ± 9.91 20.62 ± 11.12 3.980 0.001 
Emotional well being 33.33 ± 10.92 30.35 ± 11.81 4.711 0.070 
Social functioning 12.80 ± 4.81 9.82 ± 3.72 4.373 0.001 
Bodily pain 17.34 ± 4.85 13.23 ± 6.11 5.281 0.001 
General Health 17.33 ± 8.22 13.92 ± 7.89 3.760 0.001 
Physical component summary  14.44 ± 4.32 9.83 ± 4.00 6.652 0.001 
Mental component summary  5.91 ± 4.60 5.12 ± 2.11 2.763 0.001 
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According to Spearman analysis, there were statistically significant differences between the physical function 

(r = -3.62, P = 0.001), physical dimension (F = -2.65, P = 0.008), overall health-related quality of life (F = -2.65, 

P = 0.008) and age in kidney recipients. This test showed significant differences between general health (F = -

1.81, P = 0.008) and the age of dialysis patients.  

This test didn’t show any significant differences between each dimension of HRQOL and the level of education 

and marital status in both groups.  

According to the ANOVA test, there were significant differences between the genders with respect to physical 

function, energy, pain, and physical component summary. However, there were not any significant differences 

between the genders based on HRQOL dimensions in dialysis patients.  

This test didn’t show any significant differences between each dimension of HRQOL and the cause of ESRD in 

recipient patients. However, there were statistically significant differences between the physical function, 

energy, general health, physical component summary, and job in kidney recipients.  

This test showed that there are no significant differences between each dimension of HRQOL and the number 

of children in recipient patients. This test also showed that there were no statistically significant differences 

between emotional well-being and the number of children in dialysis patients (Table 3). 

According to Spearman analysis, there were statistically significant differences between the physical function 

(r = -3.620, P = 0.001), physical dimension (F = -2.652, P = 0.008), overall health-related quality of life (F = -

2.650, P = 0.008), and age in kidney recipients. This test showed significant differences between general health 

(F = -1.813, P = 0.008) and the age of dialysis patients. This test didn’t show any significant differences between 

each dimension of HRQOL and the level of education and marital status in both groups. 

Multiple Linear Regression of Associations with HRQOL in Participation 

The PCS score was associated with age (P = 0.022), gender (P = 0.021), level of education (p = 0.005), cause of 

ESRD (P = 0.020), and the number of children (P = 0.013). The model explains 4.50% of the variance in PCS. 

Marital status (P = 0.032) was associated with MCS. The model explains 37% of the variance in MCS. Age made 

the largest unique contribution (β = 0.211) to the PCS, while marital status (β = 0.213) was the greatest 

contributing factor to MCS (Table 4). 

 

 



  

Ankara Med J, 2023;(4):428-440  //   10.5505/amj.2023.17092 

435 
 

Table 3. Differences between gender, Number of children, and cause of brain death with SF36 dimensions in 
dialysis patients 

 Component F P 

Gender 

Physical function 8.811 0.004 
Energy 3.724 0.040 
Pain 6.682 0.010 
Physical component summary 9.570 0.003 

Cause of ESRD 

Physical function 2.304 0.041 
Pain 3.331 0.005 
General Health 2 0.040 
Physical component summary 2.691 0.019 

Number of children 
Social function 2.645 0.008 
General Health 2.231 0.021 

 

 

Table 4. Multiple linear regression between predictors variables and physical and mental 
component summary in all participants 

 

 

Variable β t p R2 

Physical component summary 

Age 0.211 2.302 0.022 

0.045 

Gender 0.162 2.333 0.021 

Type of Job 0.001 0.040 0.960 

Level of education 0.201 2.811 0.005 

Cause of ESRD 0.152 2.201 0.020 

Lance of dialysis 0.073 0.952 0.344 

Marital status 0.102 1.112 0.265 

Number of children 0.170 2.500 0.013 

Mental component summary 

Age 0.050 0.573 0.561 

0.370 

Gender 0.083 1.131 0.253 

Type of Job 0.042 0.535 0.592 

Level of education 0.081 1.111 0.264 

Cause of ESRD 0.002 0.110 0.915 

Date of transplant 0.000 0.083 0.933 

Marital status 0.213 2.184 0.032 

Number of children 0.097 1.291 0.192 
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Discussion 

Nowadays, HRQOL is an issue of interest about outcomes after kidney transplantation, as well as a cause of 

concern for those under dialysis in that varying degree of disease-specific physical and psychological 

impairments are attributed to drug adverse effects.21  

The results of this study show a worse HRQOL in dialysis patients compared to kidney recipients, typically in 

the areas of role limitation due to physical health problems, social functioning, and role limitations due to 

emotional problems. 

We observed that patients after kidney transplantation have a higher HRQOL compared to dialysis patients. 

Similar to our study, Dew et al. demonstrated statistically significant pre- to post-transplant improvements in 

physical function, mental health, cognitive status, and overall HRQOL situation, 22 whereas others find no 

difference between the recipients and dialysis patients.23  

Regarding our results, there were significant differences between the genders related to physical function, 

energy, pain, and physical component summary. However, in dialysis patients, a significant difference was not 

shown between the female/male and HRQOL dimensions. Mittal et al. declared that men have higher physical 

function scores than women in chronic kidney disease at the dialysis stage; however, mental function scores 

were similar.24 In contrast, according to Esen et al., male patients with chronic kidney disease have better 

general health, vitality, and mental health scores.25 

In spite of the improvement of physical function, pain, general health, and overall physical dimension, the cause 

of ESRD did not significantly influence HRQOL in recipient patients. Compatible with our research, Essue et al.26 

showed that kidney disease is associated with dietary and social restrictions, which make treatment acceptance 

difficult and may decrease HRQOL.  

Physical function, physical dimension, overall HRQOL, and age exhibited statistically significant differences 

among kidney recipients. Dialysis patients also displayed a significant difference between general health and 

age. 

Similar to our results, several studies showed that the HRQOL score is higher in younger patients than in older 

patients in both groups.27,28 In contrast, another research29 has shown that there was no significant association 

between age and HRQOL. 
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The result showed that there is a significant difference between each dimension of HRQOL and the level of 

education and marital status in both groups. In addition, there were statistically significant differences between 

emotional well-being, social function, general health, and the number of children in dialysis patients.  

These results were the same as Ong et al.,30 which showed that married patients in dialysis reported better 

health-related quality of life scores than those patients who were single, separated, and widowed, in favor of 

family support in coping and managing the illness, as well as in times of stressful situations. 

Several important limitations of our study should also be noted. Kidney recipients and dialysis patients from 

only a single center were enrolled. In addition, the cross-sectional nature of our research does not allow us to 

draw conclusions about the relationship between treatment modality and HRQOL. Our sample size had similar 

social and demographic characteristics. Consequently, this is unlikely to have caused a systematic bias in our 

results. 

It is advisable to design and implement an intervention program of support and follow-up of HRQOL for dialysis 

patients. 

In conclusion, HRQOL improved after kidney transplantation compared to dialysis patients. Based on the 

results, SF36 was a useful tool as it allowed the transplant team to focus on different aspects of the HRQOL of 

kidney patients. 

According to our knowledge, this study compares, for the first time in Iran, the quality of life of dialysis patients 

and kidney recipients, and also examines the demographic indicators and the quality of life in both groups in 

detail. 

Regular evaluation of HRQOL may help to identify high-risk patients who may benefit from increased attention 

and risk modification interventions. Therefore, considering emotional problems is necessary in the recipient 

group by continuous access to mental and physical health support services. They also reinforce the need for 

longitudinal and intervention studies for dialysis patients. It is advisable to design and implement an 

intervention program of support and follow-up of HRQOL for dialysis patients. 

Ethical Considerations: The present descriptive correlational study was conducted after obtaining approval 

from the ethics committee of the Tehran University of Medical Sciences, with approval ID: 

IR.TUMS.SINAHOSPITAL.REC.1401.080, on 17.11.2022. 
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