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ABSTRACT
Introduction: Chronic kidney disease is a worldwide public health problem, because 
of its association with an elevated risk of mortality, low quality of life, and prohibitive 
cost to the health system. Objective: To identify the factors that might influence 
the kidney transplantation technical registry. Methods: Cross-sectional study of 
descriptive analysis conducted in six dialysis health care centers in the south of Rio 
Grande do Sul, Brazil. Patients over 18 years of age were included in this study in 
2016 and 2017. The demographic and clinical variables were subjected to Pearson’s 
chi-square test using Stata Software for statistical analysis. Research approved by the 
Ethics Committee 1386385. Results: Of 314 participants, 228 (72.6%) were not on 
the kidney transplantation technical registry. The medical and non-medical factors 
with statistical significance were age (p<0.01), income (p<0.01), having children 
(p=0.01), time since diagnosis (p=0.01), and time on hemodialysis (p=0.01). 
Conclusion:  There is a substantial proportion of 72.6% of hemodialysis patients 
not registered on the kidney transplantation technical registry. The identification of 
factors that influence the kidney transplantation technical registry contributes both 
theoretically and to healthcare management, by the health team and government who 
can direct strategies towards the most appropriate health care. Health professionals 
should be aware of the impact of these factors and how the factors might pose a risk 
of complications that make it impossible to register on the kidney transplantation 
waiting list.
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INTRODUCTION
Chronic kidney disease (CKD) is associated with an elevated risk of mortality, in-

ferior quality of life, and prohibitive cost to the health system, and is considered a 
global public health problem1-3. Worldwide, an estimated 850 million people have 
kidney disease, and these may require renal replacement therapy such as dialysis or 
kidney transplantation for their survival4,5. More than 5 million people die each year 
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worldwide because of a lack of access to kidney care. It is esti-
mated that by 2040 chronic kidney disease will be among the top 
5 leading causes of death3,6.

The prohibitive cost of CKD treatment is one of the main factors 
contributing to high morbidity and mortality rates, although this 
effect is often masked by its associated comorbidities4. The econ-
omy of resources to the health system combined with better sur-
vival and quality of life characterizes kidney transplantation as the 
best alternative for people with end-stage CKD1,2,7-11.

Access to the kidney transplant technical registry consists of 
a few steps. The Brazilian legislation informs that all dialysis pa-
tients should have equal access to the technical registry for kidney 
transplantation. However, the literature12-19 points out that there 
are clinical and non-clinical factors that can influence and even 
condition the kidney transplant technical registry, such as gender, 
age, years of study, ethnicity, income, place of residence, presence 
of comorbidities, time of dialysis, and recurrent hospitalization.

In Brazil, in July 2019 there were an estimated 139,691 patients 
on dialysis, with 93.2% on hemodialysis and 6.8% on peritoneal 
dialysis20. Continuous outpatient peritoneal dialysis is offered by 
55% of dialysis centers and there are 33,015 patients (23.6%) on 
a transplant waiting list. The annual mortality rate is 18.2%. It is 
observed that before the number of patients on dialysis (139,691) 
there is a low proportion (23.63%) of patients on the waiting list 
(33,015) for transplantation20. Thus, the question arises what are 
the medical and non-medical factors that may be influencing the 
technical enrollment for kidney transplantation?

Thus, this study aimed to identify the clinical and non-clinical 
factors that may influence access to the technical registry for kid-
ney transplantation.

METHODS

Study site
Cross-sectional study with descriptive analysis. Data were col-

lected from six renal replacement therapy services located in five 
municipalities in the southern Rio Grande do Sul, Brazil. The in-
terviews occurred between the years 2016 and 2017 during he-
modialysis sessions. A previously tested structured questionnaire 
was used.

Study population
The sample for this study included all hemodialysis patients 

from six renal replacement therapy services. Non-probability 
sampling. The study population was made up of patients over 
18 years of age, with preserved oral and cognitive communication 
and who agreed to participate in the study and signed the free 
and informed consent form. Patients who did not have the clinical 
conditions to answer the questionnaire were excluded.

Data Collection
To determine the variables that would be part of this study, 

a systematic literature review was conducted according to the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses methodology in PubMed, Web of Science, and Scielo.
org databases. The PICO strategy was used, considering, “P” 
study population in renal replacement treatment, “I” the obser-
vational studies design to know which factors interfere with the 
access to the waiting list for renal transplantation, “C” the con-
text, worldwide, “O” the results obtained regarding the factors 
hindering the access to the waiting list for renal transplantation. 
The evidence was grouped, by thematic similarity, in categories 
called demographic/socioeconomic factors, clinical factors, ser-
vice characteristics, and reasons referred. As for the design, all 
were observational studies, 60% were developed in Europe, 30% 
in the Americas, and 10% in Asia. The clinical and non-clinical 
factors that presented statistical significance regarding access to 
the kidney transplant waiting list were gender, age, years of study, 
ethnicity, income, place of residence, presence of comorbidities, 
time on dialysis, and hospitalization.

The results of the systematic review served as the basis for the 
design of the present study. Thus, the variable age was strati-
fied into four age groups (≥18-39, 40-59, 60-79, and≥80 years). 
The  nominal color variable was segmented into white, black, 
brown, and yellow. The family income variable was divided into 
three ranges corresponding to the value of the Brazilian minimum 
wage in 2016 (≤R$880.00; R$880.01-R$2640.00; ≥R$2640.01). 
The  nominal marital status variable was divided into the mar-
ried or stable union, single, separated/divorced, and widowed. 
The  variable years of education it was stratified by ranges of 0, 
1-4, 5-9, 10-12, and≥13 years. Regarding time since diagnosis of 
chronic kidney disease and time of treatment, initiation was di-
vided into two groups ≤60 months or ≥61 months (corresponds to 
≤5 or >5 years). The variables knowing how to read, having mul-
timorbidity, having expenses with chronic kidney disease, having 
already performed transplantation, hospitalization, being in the 
technical registry for kidney transplantation, living alone, and 
having children were categorized as dichotomous. The variables 
gender (female or male) and area d and residence (rural or urban) 
were categorized as nominal.

Statistical Analysis
Of the 335 questionnaires answered, 21 had inconsistencies or 

were incomplete (missing) and, therefore, were excluded from 
the analysis. The relationship between the independent categori-
cal variables and the dependent one (registration in the renal 
transplantation technical registry) was analyzed using Pearson’s 
chi-square test (χ2 ). The multivariate analysis (probit model) was 
performed using the same variables (dependent variable and in-
dependent variables) as the univariate model.
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For the analysis of the distribution of independent variables with 
the dependent one, a confidence interval of 95% was considered, 
assuming for statistical significance a value of p<0.05. All statistical 
analyses were performed in Stata software, version 13.

Ethical Aspects
The research received approval from the Research Ethics 

Committee opinion number 1.386385 and certificate 
CAAE 51678615300005316.

RESULTS
From the total of 335 individuals on hemodialysis, data from 

314 individuals on hemodialysis who completely answered the 
questionnaire were included, of which, 72.6% (228) were not reg-
istered in the technical registry for kidney transplantation.

The factors stratified by technical enrollment for kidney transplan-
tation can be seen in Table 1. The non-clinical factors that proved 
statistically significant in the technical registry for kidney transplan-
tation were age, family income, and having children (Table 1).

Table 1: Non-clinical factors stratified by registration in the technical registry for kidney transplantation in the Southern Rio Grande do Sul, 
Brazil, 2017 (n=314)

Non-clinical factors
Not in the kidney transplantation  

technical registry 228 (72.6%)
Listed in the kidney transplantation  

technical registry 86 (27.4%)
p

Age <0.001
18-39 years old 19 (46.3) 22 (53.6)

40-59 years old 70 (62.5) 42 (37.5)

60-79 years old 116 (84.0) 22 (15.9)

80 years and older 23 (100) 0 (0)

Sex 0.134

Male 138 (75.8) 44 (24.1)

Female 90 (68.1) 42 (31.8)

Color 0.291

White 162 (75.3) 53 (24.6)

Black 38 (66.6) 19 (33.3)

Brown 26 (65.0) 14 (35.0)

Yellow 2 (100) 0 (0)

Family Income* 0.006

 ≤ R$880.00 39 (84.7) 7 (15.2)

≥ R$880.01 ≤ R$2640.00 164 (73.5) 59 (26.4)

≥ R$2640.01 25 (55.5) 20 (44.4)

Lives Alone 0.1

No 190 (70.9) 78 (29.1)

Yes 38 (82.6) 8 (17.3)

Area of residence 0.522

Rural Area 21 (67.7) 10 (32.2)

Urban Area 207 (73.1) 76 (26.8)

Has children 0.012
No 29 (58.0) 21 (42.0)

Yes 199 (75.3) 65 (24.6)

Marital Status 0.208

Married/Stable Union 118 (68.6) 54 (31.4)

Single 51 (72.8) 19 (27.1)

Divorced 23(82.1) 5 (17.8)

Widower 36 (81.8) 8 (18.1)

Know how to read 0.402

No 29(78.3) 8 (21.6)

Yes 199(71.8) 78 (27.3)

Years Studied 0.6

Did not study 20 (80.0) 5 (20.0)

Up to 4 years 72 (73.4) 26 (26.5)

Between 5 and 9 years old 85 (72.6) 32 (27.3)

Between 10 and 12 years old 34 (73.9) 12 (26.0)

More than 13 years 17 (60.7) 12 (39.2)

There are expenses with the disease 0.232

No 57 (78.0) 16 (21.9)

Yes 171 (70.9) 70 (29.0)

* Minimum wage in 2016: R$880.00.
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The non-clinical factor age was statistically significant in 
Pearson’s test, indicating dependence between the variables. 
Furthermore, it is noted that there is an inverse relationship 
between age and being on the technical registry, so in the 18-
39 age range 19 (46.3%) of the patients are not registered, at the 
other extreme, all 23 (100%) patients aged 80 years, or more are 
not registered.

Family income, a non-clinical factor, also proved to be statisti-
cally significant. It is observed that 25 (55.5%) of patients with fam-
ily income ≥R$2640.01 are not on the technical registry for kidney 
transplantation. At the other extreme, 39 (84.7%) of patients who 
have a family income of less than one minimum wage (≤R$880.00) 
are not in the technical registry for kidney transplantation.

Of the patients who have children, 199 (75.3%) are not regis-
tered in the technical registry. On the other hand, among the pa-
tients who do not have children, 29 (58.0%) are not in the techni-
cal registry for kidney transplantation.

The clinical factors that showed statistical significance were 
the time of diagnosis and time on hemodialysis (Table 2). 
Regarding   the time of diagnosis and time on hemodialysis less 
than or equal to 5 years 137 (77.8%) and 148 (77.4%) of the pa-
tients, respectively, were not in the technical registry for kidney 
transplantation. Concerning the time of diagnosis greater than five 
years, 91 (66.0%) were not in the technical registry for renal trans-
plantation, while the patients with time in hemodialysis greater 
than five years, 80 (65.1%) of the patients were not registered. It is 
observed, therefore, that the percentages of time of diagnosis and 
time on hemodialysis are quite similar. Since, the longer the time 
in diagnosis and in hemodialysis the higher the proportion of be-
ing in the technical registry for renal transplantation.

In the multivariate analysis, only the variables family income 
(p<0.01) and age (p<0.01) were statistically significant to explain 

being or not on the technical registry for kidney transplantation. 
Thus, the higher the family income, the higher the probability 
of being enrolled, and the higher the age, the lower the possibil-
ity of being on the technical registry for kidney transplantation. 
The other variables, although not statistically significant, showed 
an expected (positive/negative) relationship regarding being or 
not on the technical registry for kidney transplantation. Given the 
result of the multivariate analysis with statistical significance of 
only two variables, it was decided to maintain the univariate anal-
ysis that despite its simplicity achieved the objective proposed in 
this study.

DISCUSSION
The significant increase in end-stage CKD patients repre-

sents a serious public health problem in Brazil as it affects the 
lives of thousands of Brazilians and burdens the public coffers20. 
Several  studies2-4,12-19 have observed that besides clinical factors, 
non-clinical factors play a key role regarding access to the techni-
cal registry for kidney transplantation. In front of the population 
in socioeconomic vulnerability2,4,16-19, corroborating the findings 
of this study.

It was observed that the age factor influences the technical 
registration for kidney transplantation because older people 
are less likely to be registered. This result may be related to the 
increase of multimorbidities as age advances, which may con-
tribute to clinical conditions that are not suitable for a surgical 
procedure1,19,21. However, it is pointed out that kidney transplan-
tation provides longer survival and better quality of life, even 
among elderly patients19,21.

Patients with low family income are in a lower proportion 
in the technical registry for kidney transplantation (15.2%). 

Table 2: Clinical factors stratified by registration in the technical registry for kidney transplantation in Southern Rio Grande do Sul, Brazil, 
2017 (n=314)

Clinical Factors
Not in the kidney transplantation  

technical registry 228 (72.6%)
Listed in the kidney transplantation  

technical registry 86 (27.4%)
p

Diagnostic Time 0.019

≤ 5 years 137 (77.8) 39 (22.1)

> 5 years 91 (66.0) 47 (34.0)

Time on hemodialysis 0.016

≤ 5 years 148 (77.4) 43 (22.5)

> 5 years 80 (65.1) 43 (34.9)

Ever performed transplantation 0.14

No 215 (73.6) 77 (26.3)

Yes 13(59.0) 9 (40.9)

Hospital admissions 0.523

No 15 (78.9) 4 (21.0)

Yes 213 (72.2) 82 (27.8)

Has multimorbidity 0.3

No 59 (64.1) 33 (35.8)

Yes 169 (76.1) 53 (23.8)  

Source: survey results.
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This  point may be even more important in the southern Rio 
Grande do Sul, a region with a Socioeconomic Development 
Index below the state average22,23. It is notorious that socioeco-
nomic vulnerability impacts how and where individuals live, 
as well as their food choices, access to education, employment 
opportunities, access to technology and innovations, and their 
knowledge and exercise of their rights24. This situation may 
negatively impact the worsening of clinical conditions of the 
individual with CKD and consequently access to the technical 
registry for kidney transplantation.

It should be mentioned that individuals with CKD on hemo-
dialysis, even receiving treatment from the Brazilian Unified 
Health System (SUS), need medicines, special food, additional 
tests, and frequent travel to health services, which tends to bur-
den more low-income patients. The vulnerability of the chronic 
renal patient on hemodialysis is multifactorial and multifaceted25. 
Thus, the need for attention at all levels of health care is empha-
sized, as well as the other sectors need to be articulated together 
with measures of social protection.

In this context of health care spending, the excessive cost of 
CKD treatment is one of the main factors contributing to high 
morbidity and mortality rates, although this effect is often masked 
by its associated comorbidities4. Regarding the economic factor, 
in Brazil, if the deceased donor kidney transplant is the adopt-
ed treatment, the economy for SUS would be R$ 73,791.80 per 
patient, totaling R$ 11.8 billion in four years. In the case of liv-
ing donor kidney transplantation, the economy increases to 
R$ 82,309.04 per patient, and a saving of R$ 13.2 billion7 to the 
public coffers. The break-even point of the accumulated costs 
of hemodialysis is offset by the costs of renal transplantation 
32  months after the kidney transplant surgery. This Brazilian 
study7 points out that at the end of the four-year follow-up cohort, 
savings of R$ 37,083.63 per patient are achieved.

An explanation for why patients with children are in a lower 
proportion in the technical registry (24.6%) is due to the impact 
of the entire process related to transplantation, which includes 
additional family expenses and the absence of the family mem-
ber who needs to travel to the transplant center. The change in 
the necessary family dynamics caused by the possibility of trans-
plantation includes the loss of work of the members who have 
an occupational activity and school dropout of children and 
adolescents26-28 due to the necessity of permanent and frequent 
attendance to the transplantation service. It is important to con-
sider that a family member can be a related living donor, but if 
the family has objections to donating the kidney the process is 
soon interrupted29.

In contrast to other studies12,16-18, the present study did not show 
statistical significance in terms of education, although patients 
with a low level of education were less likely to be on the technical 
registry for kidney transplantation.

The largest proportion of patients (72.6%) was not registered 
in the technical registry for kidney transplantation, this may be 
related to the fact that this option is not being presented to the 
patient at the beginning of hemodialysis treatment. In addition, 
the healthcare team may not yet have discussed the available treat-
ment options with the patient due to the circumstances of the ini-
tiation of dialysis.

Health education regarding the modalities available for initiat-
ing treatment and planning for technical enrollment for kidney 
transplantation can significantly affect patients’ experiences and 
outcomes21. Moreover, the lack of protocols that guide the plan-
ning with the patient to the possibility of renal transplantation at 
the beginning of treatment leads the patient to shorter survival 
and higher morbidity2,26-28, which compromises the feasibility of 
access to the technical registry1. Due to this, there is a delay in the 
technical registry for kidney transplantation2-6,9. Therefore,  re-
search is needed to evaluate the optimal order of exit strategies 
from hemodialysis to kidney transplantation. To this end, it is 
imperative to decrease the chances of intercurrences during the 
time of diagnosis and time of hemodialysis treatment, to keep 
the patient.

The limitations of this study refer to the fact that it is a cross-
sectional study, not possible to control cause and effect. The uni-
variate analysis of the data, although subject to the effect of 
confounding variables, proved to meet the proposed objec-
tive. However,  there is room for novel studies to be developed 
with updated data since these were collected in 2016 and 2017. 
Moreover,  it is important to note that the findings of this study 
contribute by identifying the clinical and non-clinical factors of 
patients with CKD on hemodialysis that can influence the techni-
cal enrollment for kidney transplantation.

Finally, the theoretical contributions of the results of this study 
point to the need to identify which clinical and non-clinical fac-
tors may influence the technical record for kidney transplanta-
tion. That said, it is emphasized the importance of keeping the 
patient on adequate hemodialysis so that he has the minimum 
clinical conditions for kidney transplantation. It is emphasized 
that early diagnosis of patients with multimorbidities such as 
diabetes and hypertension in primary health care may be an al-
ternative for developing countries6,12,24. These findings contribute 
to both managers and health professionals who are responsible 
for managing health care, and it is important to pay attention to 
interventions in primary care to control risk factors and slow the 
progression of CKD.

Finally, we recommend social actions aimed at health educa-
tion for patients and their families. And to health services, the 
performance of complete records in medical records including 
comorbidities, and the planning of consultations and tests as rec-
ommended. These actions can help in the identification of popu-
lations at risk and critical points of CKD.
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Conclusion
Of the 314 patients on hemodialysis 228 (72.6%) were not on 

the technical registry for kidney transplantation. The clinical and 
non-clinical factors that showed statistical significance were age 
(p<0.01), income (p<0.01) having children (p=0.01), time of di-
agnosis (p=0.01), and time on hemodialysis (p=0.01). The iden-
tification of clinical and non-clinical factors that may influence 
technical enrollment enables the health team and managers to 
direct actions/strategies for the most appropriate health care. 

Healthcare professionals should be aware of the impact that these 
factors have and that they may offer the risk of complications that 
make technical enrollment for kidney transplantation unfeasible. 
This implies also evaluating the relevance that each factor (either 
clinical or non-clinical) exerts on each patient and his family.

Furthermore, studies in other Brazilian regions that identify 
clinical and non-clinical factors are suggested. Furthermore, we 
emphasize the need to develop strategies that can assess patients 
with the possibility of developing CKD at all levels of care.
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