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Abstract
Purpose  Despite advance in renal replacement therapy (RRT), patients with chronic end-stage renal disease (ESRD) face 
various limitations, and renal transplantation (Tx) is the treatment that impacts most on quality of life (QoL). This study 
aimed to assess changes in QoL in a cohort of ESRD dialysis patients.
Methods  Sociodemographic, clinical, nutritional, lifestyle, and QoL data were collected from 712 patients at baseline (time 1) 
and after 10 years of follow-up (time 2) for patients surviving. The QoL was assessed through the 36-Item Short Form Health 
Survey (SF-36) and the multiple linear regression model was used to analyze the factors associated with change in QoL.
Results  A total of 205 survivors were assessed and distributed into three groups according to current RRT (Dialysis–Dialysis, 
Dialysis–Tx, and Dialysis–Tx–Dialysis). At time 1, only age was significantly different among groups; at time 2, transplant 
patients sustained greater social participation, job retention, and improvement in SF-36 scores. The factors associated with 
change in QoL were more time on dialysis interfering negatively on physical functioning (p = 0.002), role-physical limitations 
(p  = 0.002), general health (p  = 0.007), social functioning (p = 0.02), role-emotional (p = 0.003), and physical components 
( p = 0.002); non-participation in social groups at times 1 and 2 reducing vitality (p = 0.02) scores; and having work at time 
2, increasing vitality (p = 0.02) and mental health (p  = 0.02) scores.
Conclusions  QoL was shown to be dynamic throughout the years of RRT, transplantation being the treatment with more ben-
efits to the ESRD. More time on dialysis and limited social and occupational routine were associated with a reduction in QoL.
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Introduction

Despite advance in renal replacement therapy (RRT) and 
increased survival, patients with chronic end-stage renal 
disease (ESRD) face various physical, mental, and social 
limitations resulting from disease progression and complex-
ity of treatments [1, 2]. Living with ESRD symptoms and 
comorbidities, along with the need to cope with psychoso-
cial stressors, have a direct impact on quality of life (QoL) 
[3–5].

Some studies showed lower QoL for ESRD patients when 
compared to the general population, and deterioration is 
associated with different factors such as sex, age, number of 
comorbidities, nutritional status, clinical parameters, com-
pliance with treatment, and mental health [6–12]. Length of 
treatment and RRT modality are also described as risk fac-
tors, given the longer a patient stays on dialysis, the greater 
the likelihood of comorbidities and physical aggravation. On 
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the other hand, renal transplantation (Tx) results in improved 
clinical and emotional status, as well as longer survival and 
lower costs [2, 8–16].

Several complications of ESRD patients are triggered by 
a poorer QoL, such as an increased risk for hospitalization, 
mortality, or loss of renal graft [10, 11, 17]. Reduced QoL 
scores are also associated with impaired mental functioning 
and vitality, making them important contributing factors to 
mental disorders, like depression and anxiety [11, 18]. These 
mental disorders are associated with different conditions 
that lead to worse health outcomes, besides being related to 
unhealthy behaviors, such as alcohol intake and smoking, 
inadequate eating, sedentary lifestyle, and non-compliance 
to treatment [18–20]. These events increase the risk of clini-
cal complications and consequent use of hospital emergency 
services and increased health expenditures [21].

In recent years, there has been a growing interest in 
understanding the QoL of patients with ESRD. However, 
there are scarce data in the literature attempting to assess 
change in QoL during RRT transition modalities, as well 
as its associated factors [8, 15, 16]. Most of the studies are 
cross sectional, with a small number of participants and 
short follow-up period, or they compare groups of patients 
on different RRT [8, 14]. Thus, it is essential to perform 
longitudinal studies with a long follow-up period, and pref-
erably with patients under the same treatment modality, in 
order to understand QoL dynamics between dialysis and Tx, 
and to identify the major potentially modifiable determinants 
to attain better health outcomes [8, 10, 15, 16].

Based on the abovementioned, our assumption is that 
the QoL of ESRD patients varies according to duration and 
modality of RRT, and the best scores are obtained after the 
Tx or less time on dialysis. The objectives of the study were 
(1) to assess changes in QoL in a non-concurrent prospective 
cohort of incident dialysis patients with ESRD; (2) to check 
the effects of the transition in RRT modalities on QoL; and 
(3) to investigate the main factors associated with QoL and 
its development.

Methods

Study design

A longitudinal, 10-year follow-up study, with a retrospective 
(January 2006 to January 2008) and a prospective (January 
2008 to May 2017) component in a cohort of RRT patients, 
from ten dialysis services of the Brazilian public health sys-
tem, in the city of Belo Horizonte, Minas Gerais, Brazil 
[22] (Fig. 1) was conducted. The Research Ethics Committee 
of the Universidade Federal de Minas Gerais approved the 
research protocol (opinion 1.747.336/2016) and all partici-
pants signed the informed consent form.

Population

The initial cohort included all patients aged 18 years or 
older, who started dialysis between January 1, 2006 and 
January 1, 2008, with at least 3 months of treatment and 
no history of Tx, presenting physical and cognitive condi-
tions to answer the questions, and who signed the informed 
consent form. Based on the medical records of the dialysis 
units, all patients who met the inclusion criteria for the 
study were contacted by the interviewers and invited to 
participate in the interviews. Out of 23876 patients, 748 
were considered eligible for the survey and 36 refused to 
participate. Therefore, 712 patients comprised the initial 
cohort sample, and 205 surviving patients after a 10-year 
follow-up were assessed in this study.

Follow‑up

Data were collected on two occasions. Baseline (T.1) 
occurred between January and April 2008, from inter-
views during dialysis sessions and the second collection 
(T.2) was performed between January and May 2017. 
All patients included in the first phase of the study were 
invited to participate again in the interviews that also 
occurred during hemodialysis (HD) sessions, or at follow-
up visits of peritoneal dialysis or transplanted patients. The 
individuals who refused to take part, recovered renal func-
tion, or were transferred for ESRD follow-up in another 
city were excluded from follow-up. A structured ques-
tionnaire examining socioeconomic, clinical, nutritional, 
lifestyle, and QOL (SF-36) questions was applied in both 
interviews by medical undergraduate students working at 
the transplant centers. The interviewers were intensively 
trained in research, interviewing methods, and in the use 
and purpose of the SF-36 by the project researchers. The 
patients received a copy of the SF-36 questionnaire to fol-
low along the survey period.

Assessment and measures

Data collected in the study were related to:

•	 Sociodemographic and treatment characteristics: 
obtained through a structured interview and by con-
sulting patient charts at participating units. Covariates 
selected were sociodemographic (sex, age, ethnicity, 
marital status, schooling, occupation, and income); clini-
cal variables (dialysis time, graft loss, number of medi-
cations); and life habits: social activities (participation in 
unions, associations, organizations, and diverse groups, 
such as seniors, men/women, religious, and political 
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groups) and recreational activities (parties, clubs, soc-
cer stadiums, and gatherings with family/friends).

•	 Comorbidities: The Charlson Comorbidity Index (CCI) 
was used to assess severity of comorbidity. This score 
comprises 19 comorbidity conditions, with weights vary-
ing from 1 to 6. The higher the total score, the more 
severe is the clinical condition [23]. The comorbidities 
included in the score and weighted indices were (1) 
myocardial infarction, congestive heart failure, periph-
eral vascular disease, cerebrovascular disease, dementia, 
chronic pulmonary disease, connective tissue disease, 
ulcer, mild liver disease, diabetes; (2) hemiplegia, mod-
erate or severe renal disease, diabetes with target-organ 
damage, any tumors, leukemia, lymphoma; (3) moderate 
or severe liver disease; (4) metastatic solid tumor, AIDS.

•	 Nutritional assessment performed using the Subjec-
tive Global Assessment (SGA) method, which is based 

on the clinical and physical history of the patient and 
allows classification in three levels: nourished, sus-
pected malnutrition, and severe malnutrition [24].

•	 Quality of life (QoL) The validated Portuguese version 
of the 36-Item Short Form Health Survey (SF-36) was 
used [25–27]. The SF-36 is a tool that assesses general 
health status and QoL based on eight domains (physical 
functioning, role-physical, bodily pain, general health, 
vitality, social functioning, role-emotional, mental 
health) and two components (physical dimension and 
mental dimension). Scores range from 0 to 100, in that 
the nearest to 100 indicates higher QoL. The eight 
dimensions and the physical and mental components 
are reported in normalized scores, calculated using the 
US general population norms. The T scores are normal-
ized to a distribution with a mean of 50 points and a 
standard deviation of 10 points.

Fig. 1   Flowchart of the study 
design

Jan 2008

Eligible (n= 712)

Loss (n=22)

Death (n=322)

Recovery of renal function (n= 2)

Without clinical conditions (n=6)

Did not agree to participate in the study (n=6)

Jan 2010

Participants (n= 563)

May 2017

Participants (n= 205)

n=113

Dialysis-Tx

n=75

Dialysis-Tx

Jan 2006 to Jan 2008

Assessed for eligibility

(n=2,386)

With no inclusion criteria (n=1,638)

Did not agree to participate in the study (n=36)

Loss (n=20)

Death (n=127)

Recovery of renal function (n= 2)

n=17

Dialysis-Tx- Dialysis
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Statistical analysis

All analyses compared groups. Frequencies were calcu-
lated for the categorical variables for the descriptive analy-
sis. Mean and standard deviation were used for quantitative 
variables if the assumption of normality could be consid-
ered valid; if not, median and interquartile ranges were used. 
ANOVA followed by the Tukey test (in the case of normal-
ity) and Kruskal–Wallis test followed by the Mann–Whitney 
test with Bonferroni correction (in the case of non-normal-
ity) were used to compare quantitative variables. The Chi-
square or Fisher’s exact tests were used for the categorical 
variables. To study the factors associated with change in 
QoL between times 1 and 2, the variables whose associa-
tion test with the SF-36 scores presented p < 0.20 in the uni-
variate analysis were incorporated into the multiple linear 
regression model, which was adjusted for age, sex, treatment 
transition group, and baseline SF36 score. The assumptions 
about the errors of the linear regression model were verified 
by graphical analysis of the residues. The Statistical Pack-
age for Social Science (SPSS) version 16.0 was used, 95% 
confidence intervals were calculated, and differences were 
considered significant when p < 0.05.

Results

Sample characteristics

Of the 712 patients who started follow-up, 449 (58.4%) died, 
4 (0.5%) recovered renal function, and 44 (10.3%) were con-
sidered losses due to moving out of the city or because they 
were not found. In the second collection phase, 12 (1.8%) 
patients were excluded from the study due to refusal or 
unfavorable clinical conditions to participate in the inter-
view. Thus, 205 patients were re-assessed and distributed 
into three groups for the study, according to RRT in January 
2017: 113 patients remained on dialysis during the 10-year 
follow-up (Dialysis–Dialysis), 75 underwent transplant 
(Dialysis–Tx), and 17 returned to dialysis after renal graft 
loss (Dialysis–Tx–Dialysis). The main causes for renal graft 
loss were rejection (52.9%) and infection (29.4%). The major 
diseases related to the CCI were diabetes (24.8%), conges-
tive heart failure (20.9%), and chronic pulmonary disease 
(18.4%). Considering baseline characteristics, only age 
was significantly different among groups (p < 0.001); the 
remaining characteristics showed no distinction in sociode-
mographic, clinical, and SF36 data (Table 1).

Characteristics of the sample after follow‑up

After 10 years of follow-up, the groups that changed their 
treatment in relation to the baseline RRT showed differences 

in sociodemographic, clinical, and SF36 characteristics 
(Tables 2, 3). Compared with the Dialysis–Dialysis group, 
Dialysis–Tx presented a higher proportion of patients who 
retained both work (p = 0.002) as the main activity, and 
wages (p = 0.01) as source of income, at times 1 and 2. In 
contrast, the only source of income for the Dialysis–Dialy-
sis group were social benefits (disability pension, illness, or 
social welfare) at both collection points (p = 0.03), or only 
at the second (p = 0.002). In relation to social activities, the 
Dialysis–Tx group continued participating more in phases 
1 and 2 when compared to the Dialysis–Dialysis (p = 0.001) 
and Dialysis–Tx–-Dialysis (p = 0.02) groups. The mean time 
on dialysis was shorter in Dialysis–Tx patients compared 
to Dialysis–Dialysis (p = 0.001) and Dialysis–Tx–Dialysis 
(p = 0.001) patients; the same was observed between Dialy-
sis–Dialysis and Dialysis–Tx–Dialysis, the latter presenting 
less time on dialysis (p = 0.001).

Quality of life

SF36 scores showed differences during treatment transi-
tions in the 10 years of follow-up, and the Dialysis–Tx group 
showed a greater gain in QoL in the physical component 
summary (p = 0.001), and in almost all domains, except for 
bodily pain and mental health that revealed no significance 
(Table 3). There was no difference in the mental compo-
nent summary between the groups. The difference in scores 
between times 1 and 2 was higher in the Dialysis–Tx group 
compared to the others in physical functioning (p < 0.001), 
general health (p < 0.001), social functioning (p = 0.006), 
role-emotional (p = 0.002), and in the physical components 
(p = 0.001) domains. Transplanted patients also presented a 
greater positive difference in limitations due to role-physical 
(p = 0.008) and vitality (p = 0.003) compared to those only 
on dialysis (Table 3) (Fig. 2).

Linear regression analyses revealed that the main fac-
tors associated with the change in SF36 scores, consider-
ing all patients, were more time on dialysis, negatively 
impacting the domains of physical functioning (ß, − 0.201; 
95% CI, − 0.327; − 0.076), limitations due to role-physical 
(ß, − 0.336, 95% CI, − 0.550; − 0.121), general health (ß, 
− 0.163; 95% CI, − 0.282; − 0.045), social functioning (ß, 
− 0.172; 95 CI, − 0.317; − 0.026), role-emotional (ß, − 0.347 
95% CI, − 0.574; − 0.120), and in the physical components 
(ß, − 0.081; 95% CI, − 0.132; − 0.03); non-participation in 
social groups at time 1 and 2, reducing the QoL scores in 
vitality (ß, − 10.352; 95% CI, − 19.403; − 1.30) domains; 
and being employed at time 2, that raised the scores for vital-
ity (ß, 14.173; 95% CI, 1.464; 26.881) and mental health (ß, 
12.388; 95% CI, 1.482; 23.294) (Table 4).

Seventy-five percent of data were complete. The dec-
laration of current income was the category with more 
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missing data. In the remaining categories, data complete-
ness varied from 90 to 100%. The graphical analysis of the 
residuals of models did not show violation of normality 
assumptions and heteroscedasticity of the errors.

Discussion

The present study has shown that patients on RRT are 
subject to changes in QoL in general, as well as in their 

Table 1   Baseline and follow-up sociodemographic and clinical characteristics of treatment transition groups

Recreational activities and social group: participation in some social activity at least once a month. Values for categorical variables are given as 
number (percentage); values for continuous variables, as mean ± standard deviation. Continuous variables, presumed to have a normal distribu-
tion, were compared by the t test; for other quantitative variables, the Mann–Whitney test was used to make comparisons in the group. The Chi-
square or Fisher’s exact tests were used for the categorical variables
CCI Charlson Comorbidity Index, SGA Subjective Global Assessment, SF-36 36-Item Short Form Health Survey
p value calculated by analyses of baseline data

Variables Dialysis–dialysis (n = 113) Dialysis–Tx (n = 75) Dialysis–Tx–dialysis (n = 17) p value

T1 T2 T1 T2 T1 T2

Sociodemographic
 Age 48.9 ± 13.1 – 42.8 ± 11.1 – 38.0 ± 11.9 – < 0.001
 Sex (female) 56 (49.6) – 33 (44.0) – 8 (47.1) – 0.75
 Skin color (brown/black) 72 (63.7) – 46 (61.3) – 13 (76.5) – 0.56
 Married/de facto relationship 70 (61.9) 61 (54.0) 50 (66.7) 53 (70.7) 9 (52.9) 11 (64.7) 0.54

Schooling
 Illiterate 10 (8.8) 5 (4.4) 1 (1.3) 0 0 0 0.13
 Up to 9 years 66 (58.4) 63 (55.8) 40 (53.3) 36 (48.0) 8 (47.1) 8 (47.1)
 10 to 12 years 28 (24.8) 33 (29.2) 23 (30.7) 27 (36.0) 7 (41.2) 7 (41.2)
 Over 12 years 9 (8.0) 12 (10.6) 11 (14.7) 12 (16.0) 2 (11.8) 2 (11.8)

Has a job 18 (15.9) 14 (12.4) 18 (24.0) 26 (34.7) 3 (17.6) 4 (23.5) 0.38
Number of minimum wages 2.7 ± 2.7 3.2 ± 3.8 4.8 ± 7.0 4.0 ± 4.1 2.3 ± 1.7 2.8 ± 1.8 0.10
Source of income
 Work 13 (14.8) 12 (11.4) 14 (21.9) 23 (35.9) 4 (28.6) 2 (14.3) 0.43
 Benefit 75 (85.2) 93 (88.6) 50 (78.1) 41 (64.1) 10 (71.4) 12 (85.7)

Clinical
 Time on dialysis (months) 14.6 ± 8.3 – 13.5 ± 7.8 – 14.9 ± 8.9 – 0.64
 CCI 3.2 ± 2.4 1.9 ± 1.4 2.0 ± 1.2 2.9 ± 1.7 2.8 ± 1.6 1.7 ± 1.4 0.41
 Number of medications 5.3 ± 2.3 5.8 ± 3.0 5.7 ± 2.1 7.5 ± 3.2 5.9 ± 2.7 5.5 ± 2.9 0.35
 SGA (well nourished) 98 (86.7) 98 (88.3) 66 (88.0) 73 (97.3) 15 (88.2) 16 (94.1) 0.8
 Transfer of health service (yes) – 30 (26.5) – 33 (40.0) – 5 (29.4) 0.05

Habits
 Recreational activities (yes) 89 (78.8) 69 (61.1) 63 (84.0) 60 (80.0) 13 (76.5) 12 (70.6) 0.61
 Social group (yes) 35 (31.0) 41 (36.3) 30 (40.0) 41 (54.7) 4 (23.5) 3 (17.6) 0.28

SF-36 scores
 Physical components 40.9 ± 9.4 35.4 ± 10.5 44.0 ± 8.3 44.9 ± 9.5 44.3 ± 11.2 37.1 ± 10.2 0.45
  Physical functioning 65.1 ± 26.3 50.3 ± 27.7 68.5 ± 21.5 73.2 ± 24.3 74.7 ± 23.1 58.5 ± 24.6 0.32
  Role-physical 44.1 ± 41.9 39.6 ± 41.2 50.0 ± 41.1 68.0 ± 41.4 51.4 ± 43.7 38.2 ± 36.5 0.58
  Bodily pain 67.5 ± 27.5 52.1 ± 29.8 74.9 ± 25.4 66.2 ± 23.9 72.3 ± 28.2 52.3 ± 25.4 0.19
  General health status 60.6 ± 21.2 50.3 ± 23.2 61.5 ± 20.1 68.8 ± 21.9 62.2 ± 17.8 47.5 ± 23.8 0.9

 Mental components 51.1 ± 10.5 49.0 ± 11.6 48.5 ± 12.2 52.4 ± 10.3 50.2 ± 11.6 46.6 ± 9.3 0.07
  Vitality 65.8 ± 20.4 52.9 ± 22.1 63.8 ± 24.1 64.0 ± 21.4 66.4 ± 19.0 54.1 ± 18.5 0.9
  Social functioning 75.6 ± 25.3 71.3 ± 27.9 73.9 ± 27.1 85.3 ± 22.6 76.4 ± 27.5 66.9 ± 29.6 0.9
  Role-emotional 63.6 ± 41.3 56.8 ± 45.4 62.1 ± 40.6 84.0 ± 32.1 68.6 ± 36.2 51.0 ± 47.3 0.9
  Mental health 75.5 ± 20.4 69.6 ± 20.0 71.1 ± 21.4 72.9 ± 20.3 74.5 ± 21.2 67.7 ± 14.5 0.33
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habits and lifestyle, which in turn are associated with how 
long they are kept on dialysis or the type of current treat-
ment modality. Data from the study showed that, at T1, 
there were no differences in sociodemographic, clinical 
characteristics, and mean time on dialysis in the cohort. 
Differences were only observed throughout the follow-up, 

in which part of the patients changed treatment modal-
ity and began to present better results after transplanta-
tion. The literature has agreed that Tx, compared to other 
treatment modalities, offers patients with ESRD better 
clinical conditions and the possibility of independence 
from the restrictions imposed by dialysis, favoring the 

Table 2   Differences in 
sociodemographic and clinical 
characteristics between T2–T1 
of treatment transition groups

Values for categorical variables are given as number (percentage); values for continuous variables, if pre-
sumed to have a normal distribution, were summarized by mean ± SD. For other quantitative variables, 
median was used as a summary measure. For multiple comparisons, the Kruskal Wallis test (continuous 
variables) and the Fisher’s test (categorical variables using all categories) were used. In each line, equal let-
ters indicate groups statistically equal; different letters indicate groups statistically different
CCI Charlson Comorbidity Index, SGA Subjective Global Assessment

Variables Dialysis–dialy-
sis (n = 113)

Dialysis–Tx (n = 75) Dialysis–Tx–
dialysis (n = 17)

p value

Schooling (T1/T2)
 No change 100 (88.5) 68 (90.7) 17 (100) 0.40
 Increase 13 (11.5) 7 (9.3) 0

Married/de facto relationship (T1–T2)
 Yes/yes 55 (48.7) 43 (57.3) 6 (35.3) 0.06
 No/no 39 (34.5) 17 (22.7) 5 (29.4)
 Yes/no 14 (12.4) 6 (8.0) 2 (11.8)
 No/yes 5 (4.4) 9 (12.0) 4 (23.5)

Number of minimum wages (T2–T1) 0.0 ± 1.9 0.1 0.9 ± 1.4 0.23
Has a job (T1–T2)
 Yes/yes 9 (8.0)A 13 (17.3)B 3 (17.6)A,B 0.02
 No/no 90 (79.6) 44 (58.7) 13 (76.5)
 Yes/no 9 (8.0) 6 (8.0) 0
 No/yes 5 (4.4) 12 (16.0) 1 (5.9)

Work as source of income (T1–T2)
 Yes/yes 63 (78.8)A 30 (57.7)B 9 (81.8)A,B 0.03
 No/no 4 (5.0)A 10 (19.2)B 2 (18.2)A,B

 Yes/no 6 (7.5)A 2 (3.8)B 0 A,B

 No/yes 7 (8.8) 10 (19.2) 0 A,B

Recreational activities (T1–T2)
 Yes/yes 57 (50.4) 51 (68.0) 1 (5.9) 0.12
 No/no 12 (10.6) 3 (4.0) 9 (52.9)
 Yes/no 32 (28.3) 11 (14.7) 4 (23.5)
 No/yes 12 (10.6) 10 (13.3) 3 (17.6)

Social group (T1–T2) 0.02
 Yes/yes 23 (20.4)A 20 (26.7)B 1 (5.9)A

 No/no 60 (53.1) 22 (29.3) 11 (64.7)
 Yes/no 12 (10.6) 12 (16.0) 3 (17.6)
 No/yes 18 (15.9) 21 (28.0) 2 (11.8)

CCI − 1.0 − 1.0 − 1.1 ± 1.6 0.40
Number of medications 0.0 1.8 ± 3.9 -0.3 ± 4.3 0.06
SGA (well nourished)
 Yes/yes 86 (77.5) 64 (85.3) 14 (82.4) 0.58
 No/no 2 (1.8) 2 (2.7) 0
 Yes/no 10 (9.0) 0 1 (5.9)
 No/yes 13 (11.7) 9 (12.0) 2 (11.8)

Time in dialysis (months) 120.0 ± 7.9A 37.0B 98.6 ± 24.1C < 0.001
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reestablishment of a life closer to the one previous to ill-
ness [1, 8, 28–30].

After 10 years on RRT, the likelihood of remaining 
employed at T1 and T2 was higher for the Dialysis–Tx 
patient group. The opposite was observed between patients 
in the Dialysis–Dialysis and Dialysis–Tx–Dialysis groups. 
As time went by, a greater proportion of patients did not 
retain their jobs or even had no work activity, remain-
ing exclusively dependent on income derived from social 
benefits. Job retention and re-employment was low among 
dialytic patients as shown in the retrospective study con-
ducted by Muehrer et al. comprising 102,104 working-
age patients from the United States Renal Data System, 

6 months prior to beginning dialysis; the data showed a 
high unemployment rate, compared to the general popula-
tion, with a rising trend with increase in years on dialysis. 
The main factors associated were presence of comorbidi-
ties and physical and functional disability [31]. In a meta-
analysis on the psychosocial status and lifestyle of young 
adults on RRT, in contrast to healthy peers, young people 
with ESRD were more likely to be unemployed and finan-
cially dependent on the family, especially those who were 
on dialysis, compared with those transplanted [9]. Regard-
ing this fact, patient lifestyle after Tx is believed to consid-
erably change due to the absence of the rigorous routine 
of dialysis sessions, which limit free time for occupational 

Table 3   Differences in SF-36 scores (T2–T1) of treatment transitions groups

Continuous variables, presumed to have a normal distribution, were summarized by mean ± SD and compared by the Anova and Tukey’s post 
hoc test. For other quantitative variables, median (interquartile range) was used as a summary measure, and the Kruskal–Wallis test and Mann–
Whitney test (with Bonferroni correction) to make comparisons in the groups. In each line, equal letters indicate groups statistically equal; differ-
ent letters indicate groups statistically different

Variables Dialysis–dialysis (n = 113) Dialysis–Tx (n = 75) Dialysis–Tx–dialysis (n = 17)  p value

Physical components − 5.2 ± 12.2A 1.0 ± 11.2B − 7.1 ± 12.8A 0.001
 Physical functioning − 14.8 ± 29.4A 5.1 ± 29.9B -16.1 ± 25.8A < 0.001
 Role-physical 0.0 (− 100.0; 100.0)A 0.0 (− 100.0; 100.0)B 0.0 (-100; 75.0)A,B 0.01
 Bodily pain − 17.5 (− 100.0; 78.0) − 11.0 (− 70.0; 50.0) − 12.0 (− 69.0; 72.0) 0.30
 General health status − 10.5 ± 23.3A 7.5 ± 26.0B − 14.7 ± 25.9A < 0.001

Mental components − 2.4 (− 33.1; 28.8) 1.5 (− 22.7; 40.2) − 5.9 (− 21.8; 19.3) 0.02
 Vitality − 13.3 ± 26.7A 0.2 ± 26.8B − 12.3 ± 22.5A,B 0.003
 Social functioning 0.0 (− 75.0; 87.5)A 6.2 (− 62.5; 87.5)B − 12.5 (− 62.5; 50.0)A 0.006
 Role-emotional 0.0 (− 100.0; 100.0)A 0.0 (− 100.0; 100.0)B 0.0 (− 100.0.0; 66.6)A 0.002
 Mental health − 6.1 ± 21.9 1.8 ± 23.3 − 6.8 ± 19.3 0.04

Fig. 2   Mean SF-36 of 205 patients at T1 and T2. PF Physical functioning, RP role-physical, BP bodily pain, GH general health status, VT vital-
ity, SF social functioning, RE role-emotional, MH mental health, PCS physical components, MCS mental components (MCS)
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activities, or by greater freedom from physical restrictions, 
such as care with arteriovenous fistula, which prevents 
patients still on dialysis to have certain professions [32]. 
In addition to the specificities of RRT, patients improved 
their general health after successful transplantation, gain-
ing greater vitality and well-being, and presenting less 
oppressive symptoms common to dialysis patients, such 
as fatigue, cramps, insomnia, pain, and headache, which 
are important sources of stress and limit work performance 
[8, 30, 32].

Dialysis–Tx patients also presented greater inclusion and 
longevity in social activities at T1 and T2 as compared to 
Dialysis–Dialysis and Dialysis–Tx–Dialysis, which shows 
that Tx also favors attainment of a socially active life rou-
tine. In general, ESRD patients reduce recreational or social 
activities after beginning treatment. Even though this decline 
is in part attributed to clinical status, the RRT modality plays 
an important role. The greatest loss is found in patients 
undergoing dialysis treatment, due to the weekly schedule 
of dialysis sessions and food impositions [33]. A systematic 
review of the literature comparing the participation in social 
activities among ESRD adults showed that transplanted 
patients experienced better possibilities of social insertion, 

whereas patients on HD or peritoneal dialysis (PD) did not 
present differences in comparison to one another [34].

In the present study, QoL scores showed variations 
throughout the follow-up, with an improvement in physical 
components and in the SF36 domains in the Dialysis–Tx 
group, except for bodily pain and mental health, while in 
Dialysis–Dialysis and Dialysis–Tx–Dialysis variation went 
in the opposite direction, with reduction in QoL in general. 
Despite the notable gain in QoL in the transplant recipient 
group, this was mainly observed in relation to the physical 
items, due to the improvement in clinical parameters, nutri-
tional status, and dialysis-independence [14, 35]. Favorable 
physical performance consequently provides patients with 
positive changes to other aspects, including gains in physical 
functioning, vitality, emotional, and social status, as well as 
in the return to daily routine activities [2, 13–15, 36, 37]. 
However, even with the evident success achieved with Tx, 
QoL is still lower than in the general population [8, 36, 38]. 
Some studies show that, as opposed to what occurs with 
the physical component, the mental one does not present 
difference in the group of dialytic patients [17, 35, 39]. It is 
believed that, because it is still the case of being a chronic 
patient and under complex and continuous treatment, trans-
plant patients face several challenges that directly affect 
mental health, such as living with feelings of uncertainty and 
fear related to graft survival, infections, hospitalizations, and 
return to dialysis; constant self-surveillance and surveillance 
of others regarding self-care; following a complex drug regi-
men, with possible coexistence with immunosuppressive 
side effects and changes in body image [14, 30, 36, 38, 40]. 
Such situations raise the risk for the onset of depression 
and anxiety, psychological disorders are very prevalent in 
the population with ESRD that interfere negatively on QoL 
domains, representing independent variables for a worse per-
ception of health in general [3, 18, 19, 41, 42].

In this article, after a 10-year follow-up, more time on 
dialysis treatment was the main factor associated with the 
reduction in QoL scores, especially in the domains related 
to the physical component such as physical function-
ing, limitations due to role-physical and general health, 
besides role-social and role-emotional corresponding to 
the mental component. These results were also observed 
by Von Der Lippe et al. (2014), who at the end of a 5-year 
follow-up of a cohort with 128 dialysis patients, observed 
that those transplanted achieved better SF36 scores in 
physical, social, vitality, and general health aspects, with 
dialysis time being one of the predictors [8]. The same 
was also observed in another cohort with 262 ESRD 
patients after 7 years of follow-up; in this study, Griva et 
al. showed that QoL was associated with a change in the 
modality of RRT, with a higher score of the SF36 after 
Tx, but with a reduction in the score in the presence of 
renal graft loss and return to dialysis [15]. Despite the 

Table 4   Associated factors for the physical and mental dimensions 
and their domains in T2 considering all patients

Multivariate linear regression analysis adjusted to age, sex, transfer of 
health service, baseline SF-36 scores, and actual RRT​
CI confidence interval
*Reference category: Social group (Yes/yes)
**Reference value: Has a job (Yes/yes)

Models ß 95% CI p value

SF36 domains
 Physical functioning
  Time on dialysis (months) − 0.201 − 0.327; − 0.076 0.002

 Role-physical
  Time on dialysis (months) − 0.336 − 0.550; − 0.121 0.002

 General health status
  Time on dialysis (months) − 0.163 − 0.282; − 0.045 0.007

 Vitality
  Has a job (No/yes)** 14.173 1.464; 26.881 0.02
  Social group (No/no)* − 10.352 − 19.403; − 1.30 0.02

 Social functioning
  Time on dialysis (months) − 0.172 − 0.317; − 0.026 0.02

 Role-emotional
  Time on dialysis (months) − 0.347 − 0.574; − 0.120 0.003

 Mental health
  Has a job (No/yes)** 12.388 1.482; 23.294 0.02

SF36 dimensions
 Physical components
  Time on dialysis (months) − 0.081 − 0.132; − 0.030 0.002
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progress in dialysis techniques in past decades, which has 
increased the survival of those who depend on it, it has 
not yet been possible to eliminate their adverse effects 
on the health status and physical deterioration of ESRD 
patients [1, 35]. Dialytic patients have a high burden of 
disease or comorbidity, including an increased risk for 
heart, bone and vascular disorders [43, 44]. In a review 
article comparing the relevant clinical results between Tx 
and dialysis, it was shown that, regardless of the modality, 
dialysis increased the risk for cardiovascular events, hos-
pitalizations, and mortality [1]. Patients on dialysis also 
presented worsening of their nutritional status, including 
low albumin and uncontrolled levels of phosphorus, potas-
sium, and calcium, which are important causes for physi-
cal deterioration and risk of death [45].

Participation in social groups and work retention were 
also associated with QoL results after 10 years of follow-
up, mainly in the vitality and mental health domains. How-
ever, data on renal patients exploring these topics are scarce, 
mainly from studies with longitudinal design. Generally 
speaking, there are innumerous benefits of social activities 
for the promotion of emotional well-being, as well as for 
QoL improvement, including feelings of satisfaction, percep-
tion of freedom of choice, feeling of belonging, and integra-
tion in and expansion of social network [46]. Social support 
is considered as one of the main protective characteristics 
of social and leisure activities, being essential for coping 
with the disease and treatment challenges, as well as for the 
maintenance of the emotional status of ESRD patients. A 
prospective study evaluated the predictors for poorer health 
status in 150 elderly on dialysis and showed social dissatis-
faction and the lower sense of community belonging were 
essential risk factors for perceived negative health status or 
death after 1-year follow-up [47].

Among social activities, work also represents an impor-
tant benefit to the patient, not only because it is an essential 
foundation for the construction of identity and the sense of 
belonging to society, but also for promoting recognition and 
personal fulfillment, directly impacting on interpersonal 
relations and mental health. In the case of ESRD, inclusion 
in work activities also preserves the capacity to maintain 
control and continuity of a life routine that is similar to the 
one previous to illness, maintaining financial independence 
and more active behaviors, including care with health and 
renal treatment. Chisholm-Burns et al. (2011) examined 
the relation between QoL and employment among 82 renal 
transplant patients and found that those who were employed 
had higher SF12 scores [48]. Return to society plays an 
important role in the QoL of patients on RRT, and retention 
of employment is one of the main facilitators [49]. Occu-
pational status contributes to better rehabilitation, as well 
as to improved economic and emotional status, benefiting 
self-esteem and QoL [31].

Some limitations of the present study need to be 
addressed. First of all, consideration should be given to 
not evaluating the clinical and uremic parameters at differ-
ent times of data collection and, therefore, the impossibil-
ity of comparing the progression of renal status and QoL 
scores during follow-up. These data would have had major 
relevance in our study, due to the association between 
QoL and glomerular filtration rate, as well as other clini-
cal parameters already demonstrated in previous studies. 
Second, at the end of the study, we had 74 losses due to 
not finding individuals or unavailable data at the initial 
dialysis unit, after patient transfer to another RRT center. 
During the 10 years of follow-up, some of the participating 
clinics were closed and incorporated into larger dialysis 
centers, and others reopened after a long period of inac-
tivity. Third, the possible presence of survival bias, since 
participants represented alive patients and with a prob-
able better health condition and QoL compared with the 
deceased during the follow-up. Within the survival bias, 
we also considered the best clinical condition patients 
were likely to present when transplanted during the follow-
up period, as compared to those remaining on dialysis. 
Fourth, the use of face-to-face interviews to respond to 
SF36, since directly interviewing patients may have influ-
enced the results, as they tend to be more positive when 
asked, rather than filling out the form.

Conclusion

Our findings revealed that the QoL of the ESRD patients on 
RRT presents variability over the years of treatment, with 
changes in opposite directions according to modality transi-
tion. Even though it did not match the general population, 
the best QoL scores were achieved after successful trans-
plantation. Longer stay on dialysis was the main factor asso-
ciated with lower QoL, followed by the presence of a limited 
daily life routine, including non-participation in social and 
work activities. In terms of RRT, Tx proved to be the most 
beneficial treatment for patients, including greater preserva-
tion of physical health, QoL, and socially more active behav-
iors. Data on QoL as well as psychosocial factors over time 
are still scarce, and mostly come from cross-sectional and 
small sample studies. Thus, future investigations are recom-
mended in order to provide a closer and more appropriate 
understanding of the reality of this group of patients and to 
identify their major risk and protection factors.
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