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Abstract
This study assesses the relationship between biopsychosocial factors and limitations in activities of
daily living (ADL) in individuals with chronic kidney disease (CKD). Individual data from the National
Health Survey were analyzed, with a sample size of 839 participants. The outcome was dichotomous,
presenting limitations in ADL, and the factors considered were clinical and health characteristics, self-
perceived behavior, contextual social support, and housing. Cox regression was applied to control the
interaction between factors, using the prevalence ratio as a measure of effect and a signi�cance level of
5%. A total of 839 individuals with CKD were reported, of which 373 (40.7%: 35.4 - 46.1%) reported having
limitations in ADL. The presence of limitations in ADL was related to residing in a rural area, as well as to
the absence of private health insurance, worse self-perceived health, presence of depressive symptoms,
and disabilities, in addition to the use of medications and hemodialysis. Limitations in ADL in individuals
with CKD are associated with biopsychosocial factors in the Brazilian population, requiring public policies
that enable better therapeutic management and support for behavioral health and contextual needs.

Introduction
Chronic kidney disease (CKD) is a functional or structural renal abnormality present for a period greater
than three months, with repercussions on the health of the individual due to the accumulation of
metabolic degradation products in the blood. It can be classi�ed according to its cause, glomerular
�ltration rate, and level of albuminuria (KETTELER et al., 2017). This health condition has a great
physiological impact on the human body and, therefore, the activities of daily living (ADL), which can be
subdivided into basic and instrumental ADL (CHIN et al., 2014). Basic ADLs are human tasks related to
physiological needs such as eating and sphinctering, while instrumental ADLs are tasks that have an
interface with the context such as shopping and household care (WATANABE et al. 2018).

There is a wide range of diverse etiologies for CKD, such as diabetic nephropathy, systemic arterial
hypertension and glomerulonephritis, pyelonephritis, urinary tract obstruction, and abusive use of drugs
or other nephrotoxic agents. Diverse complications commonly occur in CKD and include anemia,
metabolic acidosis, mineral and bone disorders, and malnutrition, in addition to death, especially due to
cardiovascular complications and functional renal failure (THOME et al., 2017; WEBSTER et al., 2017).

CKD has an estimated global prevalence of 8-16% and is the third leading cause of life expectancy
decreases. In Brazil, the dialysis census of 2017 revealed 40 thousand new patients, an increase of 2% in
the prevalence rate of hemodialysis patients compared to the previous year. (HILL et al., 2016; THOME et
al., 2017). CKD could be asymptomatic in its early stages but with the progression of the disease, which
may be associated with a varied spectrum of functional limitations and restrictions due to their clinical
condition (CHIN et al., 2014).

The progression of this disease varies according to ethnic, economic and social factors, with the
population of the most vulnerable socioeconomic classes being 60% more likely to develop CKD
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(WEBSTER et al., 2017). The socioeconomic pro�le of individuals with CKD in Brazil expresses a
predominance of male persons, with an age range from 40 to 59 years, black and brown color/ethnicity,
low education level, and income between 1 and 2 minimum wages (LANZA et al., 2008; SAMPAIO et al.,
2013; OLIVEIRA JUNIOR et al., 2014; RIBEIRO et al., 2014). It is possible that these conditions of illness
and access to care are also conditions of human functionality, worsening the status of health and quality
of life (CRUZ et al. 2011).

It is worth noting that many patients still undiagnosed or in conservative nondialytic treatment present
reductions in renal function and ADL. In addition to the dependence on drugs or renal replacement
therapy, individuals with CKD still meet limitations in their functional life that require changes in lifestyle,
such as the consumption of healthy food, practice of physical exercises, abstaining from alcoholism and
smoking (OLIVEIRA et al., 2016; MORAES et al., 2018).

In this context, patients with CKD have limitations in ADL, leisure, work, and social activities. The
prevalence of anxiety and depression symptoms sums to these limiting factors originating both from
these limitations and from the dependence on a treatment that shall extend for life (OTTAVIANI et al.,
2016; RAMÍREZ-PERDOMO; SOLANO-RUÍZ, 2018).

In this manner, this study aims to estimate the individual and contextual factors that are associated with
CKD patients with limitations in ADL in the Brazilian population.

Method

Study design
This is a cross-sectional study based on data from the National Health Survey (NHS) performed in Brazil
in 2013, developed by the Brazilian Institute of Geography and Statistics in partnership with the Oswaldo
Cruz Foundation. The survey was approved by the National Research Ethics Commission under protocol
number 10853812.7.0000.0008. This study was based on secondary data (with open access) from the
NHS collected from the o�cial website of Ministry of Health. According to National Health Council
Resolution 466/2012 and 510/2016, this study does not require ethical committee approval or informed
consent statement.

Setting
Sample sizing was calculated based on data of the whole population extracted from the 2010 census
applied by the Brazilian Institute of Geography and Statistics, estimating a sample size of 81,357
individuals with age greater than 18 years. From this primary sample, there were 60202 respondents, of
which 839 had a diagnosis of CKD. Sampling was made based on conglomerates and �rst involved the
census sector, followed by the households in the sector, and then by the resident. In the last two stages,
simple random sampling was used (SOUZA-JUNIOR et al., 2015).
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The outcome of the study was the presence or absence of limitations in instrumental ADL caused by CKD
condition, inquired by the following question: “In general, to what degree does renal insu�ciency limit
your daily activities (such as working and performing household services, etc.)?” and answered as “does
not limit” (1), “a little” (2), “moderately” (3), “intensely” or “very intensely” (4), which were then
dichotomized as “does not limit” and “limited”. The choice of this classi�cation is due to methodological
issues for the construction of an explanatory model, which is in�uenced by the outcome response
variability and the number of independent variables.

Participants
The NHS population included permanent private residents, grouped into census sections in capitals,
metropolitan areas, and inland cities, excluded indigenous villages, military bases and barracks, camping
areas, motels, boats, penitentiaries, penal colonies, prisons, almshouses, orphanages, convents, and
hospitals (SOUZA-JUNIOR et al., 2015).

Variables
The independent variables considered were sociodemographic: sex (male/female), age (years), lives with
a partner (yes/no), color/race (white/nonwhite), social class according to the Brazil criterion, occupation
(paid/unpaid), education level (graduation/postgraduation, high school, primary school, preschool, and
illiterate), area of residence (urban/rural), and health insurance (yes/no).

Data sources and measurement
The participants �rst answered a research instrument organized by thematic modules from A to W, and
the modules that involved the individual characteristics of the residents were analyzed, such as
demographic and social characteristics, lifestyle, health perception, chronic diseases, and household
characteristics (SOUZA-JUNIOR et al., 2015).

The “health” dimension variables were drug use for the CKD condition (yes/no); undergoes hemodialysis
(yes/no); undergoes peritoneal dialysis (yes/no); underwent kidney transplantation (yes/no); age at CKD
diagnosis (years); carrier of other noncommunicable diseases (NCDs) (yes/no); carrier of physical or
mental disability (yes/no); carrier of hypertension (yes/no); last doctor visit (last twelve months, from 1 to
2 years, from 2 to 3 years, and 3 years or more); frequency of family health strategy visits (monthly, less
than monthly, or never).

The self-perception variables were health (good/average/poor), behavioral oscillation (yes/no), and
depressive symptoms (yes/no). The “lifestyle” variables consisted of smoking habits (yes, daily; yes, less
than daily; and no current smoke); alcohol use (yes/no); practice of physical exercises for at least 150
minutes per week (yes/no); family social support (≤1 person, 2-3 people, and 4 or more people); and
friend social support (≤1 person, 2-3 people, and 4 or more people).

Statistical methods
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In the complex sampling performed, data analysis was based on the weighted estimation of the sampling
units from the last stage. Data were described as prevalence estimates, with a 95% con�dence interval
(95% CI). The relationships between the outcomes and the independent variables occurred through the
Cox regression model, with adjustment for a complex design, and by Wald chi-square signi�cance test.
Furthermore, the prevalence ratio (PR) was estimated as a measure of effect, and α ≤ 0.05.

Results
The NHS identi�ed 839 participants who reported a CKD diagnosis, which represents approximately 1.5%
of the total and a variation in the Brazilian population within 1.3% to 1.7%. Of these participants, 373
(40.7%: 35.4% - 46.1%) reported limitations in ADL, 500 (57.2%: 52.6% - 61.8%) were female, and 381
(53.1%: 49.1 -57) were nonwhite. Most of these individuals reported living in the urban perimeter (86.9%;
IC 95%: 85.8% - 87.9%), and 57.9% (IC 95%: 53.6% - 62.0%) did not exercised any paid work.

The analysis between the outcome and the independent variables revealed that being white (PR = 0.71;
0.55-0.93) and having attended school (PR = 0.49; 0.29 - 0.85) were factors less associated with
limitations in ADL in people with CKD, as well as living in urban areas (PR = 0.60; 0.47 - 0.75) and exerting
paid work (PR = 0.67; 0.49 -0.89) when compared to their peers (Table 1).

Table 1: Descriptive and unadjusted analysis of sociodemographic and contextual variables.
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  N (%) 95% IC β t p PRu 95% IC

Sex              

Male 339
(42.8%)

38.2-47.4 -0.15 -1.04 0.29 0.85 0.63-
1.14

 Female 500
(57.2%)

52.6-61.8 0     1  

Age (years) 53.74* 52.21-
55.27

0.001 0.12 0.89 1.001 0.99-
1.10

Color or race              

White 381
(53.1%)

49.1-57.0 -0.33 -2.47 0.01 0.71 0.55-
0.93

Nonwhite 458
(46.9%)

43.0-50.9 0     1  

Lives with a partner              

Yes 470
(70.3%)

66.4-73.8 -0.25 -2.28 0.02 0.77 0.62-
0.96

No 369
(29.7%)

26.2-33.6 0     1  

Education level              

Graduation/Post-
Grad

114
(11.4%)

9.2-14.0 -0.37 -1.21 0.22 0.68 0.37-
1.25

High school 198
(24.1%)

20.6-27.9 -0.91 -2.87 0.004 0.39 0.21-
0.74

Primary school 244
(29.4%)

25.9-33.1 -0.76 -2.51 0.01 0.46 0.25-
0.84

Preschool 204
(25.9%)

22.6-29.6 -0.61 -1.98 0.04 0.53 0.29-
0.99

Illiterate 79 (9.25%) 6.8-12.4 0     1  

Health insurance              

Yes 217
(34.6%)

30.7-38.8 -0.78 -4.88 <0.001 0.46 0.33-
0.63

No 622
(65.4%)

61.2-69.3 0     1  

Area of residence              

Urban 676
(86.9%)

85.8-87.9 -0.51 4.39 <0.001 0.60 0.47-
0.75
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Rural 163
(13.1%)

12.1-14.2 0     1  

Paid work              

Yes 355
(42.1%)

38.0-46.4 -0.40 2.68 0.008 0.67 0.49-
0.89

No 484
(57.9%)

53.6-62.0       1  

Social class 19.45* 18.76-
20.15

-0.34 -3.28 0.001 0.70 0.57-
0.87

*Continuous variable presented as a mean; N – number of participants; % - ratio; IC – Con�dence
interval; β – Unadjusted regression coe�cient; t –t test for the comparison between levels; gl – Degrees
of freedom; p – Statistical signi�cance; PRu – Unadjusted prevalence ratio.

Most individuals in the sample used medicines for CKD-related comorbidities (57.4%: 51.6% - 62.09%)
and did not undergo hemodialysis (93.0%: 89.7% - 95.3%) or peritoneal dialysis (98.6%: 97.2% - 99.3%). It
was possible to infer that those undergoing drug treatment and hemodialysis were more associated with
limitations in ADL. Peritoneal dialysis and transplantation did not seem to reduce individual and social
functionality (Table 2).

Table 2: Description of drug use, hemodialysis, peritoneal dialysis and kidney transplant in the Brazilian
population with chronic kidney disease (CKD).
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  N (%) IC95% β t p PRu IC95%

Age at CKD diagnosis 40.26* 38.26-42.26 0.01 0.82 0.41 1.00 0.99-1.01

Drug use              

Yes 475 (57.4) 51.6-62.09 0.58 4.67 <0.001 1.79 1.40-2.29

No 364 (42.6) 37.1-48.4 0     1  

Hemodialysis              

Yes 56 (7.0) 4.7-10.3 0.88 4.72 0.001 2.41 1.67-3.48

No 783 (93.0) 89.7-95.3 0     1  

Peritoneal dialysis              

Yes 12 (1.4) 0.7-2.8 0.39 1.11 0.27 1.48 0.74-2.98

No 827 (98.6) 97.2-99.3 0     1  

Kidney transplant              

Yes 17 (1.9) 1.0-3.3 0.13 0.38 0.70 1.14 0.57-2.29

No 822 (98.1) 96.7-99.0 0     1  

*Continuous variable presented as a mean; N – number of participants; % - ratio; IC – Con�dence interval;
β – Unadjusted regression coe�cient; t – t test for the comparison between levels; gl – Degrees of
freedom; p – Statistical signi�cance; PRu – Unadjusted prevalence ratio.

It was shown that 82.8% (79.5 - 85.8) presented other chronic health conditions, with 56% more
association with limitations in ADLs (PR = 1.56; 1.03 - 2.38), as well as being carriers of diabetes (PR =
1.42; 1.01 - 1.99) and presenting physical disability (PRNo = 0.63; 0.45 - 0.88). On the other hand, having
good (PR = 0.41; 0.28 - 0.62) and average (PR = 0.59; 0.42 - 0.85) general health perceptions and not
having perceptions of depressive symptoms (PR = 0.62; 0.47 - 0.81) and emotional oscillation (PR = 0.67;
0.52 - 0.85) were less associated with limitations in ADL (Table 3).

Table 3: Descriptive and unadjusted analysis of clinical variables.
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  N (%) IC 95% β t p PRu IC 95%

Other associated NCDs              

Yes 680 (82.8%) 79.5-85.8 0.45 2.09 0.04 1.56 1.03-2.38

No 125 (17.2%) 14.2-20.5 0     1  

Diabetes              

No 650 (83.9%) 80.7- 86.7 -0.35 2.07 0.03 0.70 0.50-0.98

Yes 124 (16.1%) 13.3-19.3 0     1  

Hypertension              

Normal 637 (75.0%) 70.4-79.0 -0.26 -1.67 0.10 0.77 0.56-1.05

Hypertense 199 (25.0%) 21.0-29.6 0     1  

Disabilities              

No 657 (73.4%) 68.4-77.9 -0.46 -2.68 0.01 0.63 0.45-0.88

Yes 182 (26.6%) 22.1-31.6 0     1  

Health self-perception              

Good 273 (34.3%) 30.5-38.4 -0.88 -4.27 <0.01 0.41 0.28-0.62

Average 403 (47.1%) 42.7-51.4 -0.52 -2.89 <0.01 0.59 0.42-0.85

Poor 163 (18.6%) 15.5-22.1 0     1  

Perception of mood oscillation            

No 472 (59.1%) 54.3-63.7 -0.40 -3.22 <0.01 0.67 0.52-0.85

Yes 367 (40.9%) 36.3-45.7 0     1  

Perception of depressive symptoms            

No 376 (48.1%) 43.4-52.9 -0.48 -3.47 <0.01 0.62 0.47-0.81

Yes 463 (51.9%) 47.1-56.6 0     1  

N – number of participants; % - ratio; IC – Con�dence interval; β – Unadjusted regression coe�cient; t – t
test for the comparison between levels; p – Statistical signi�cance; PRu – Unadjusted prevalence ratio.

It was found that 80% (95% CI: 76.1% - 83.5%) of the individuals did not possess smoking habits,
although those with fewer limitations in ADL did not adhere to tobacco abstinence and smoked on a daily
basis (PR = 0.54; 0.36 - 0.81) or almost daily (PR = 0.07; 0.02 - 0.24), even with renal functional changes.
On the other hand, it was found that the individuals with limitations in ADL adhered to good life habits,
including not drinking more than once a month, not smoking and practicing physical activity (PR = 1.52;
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1.13 - 2.05). Most did not have health insurance (65.4%; 61.2% -69.3%), and individuals who reported
health insurance were more functional (PR = 0.46; 0.33 - 0.63) (Table 4).

Table 4: Descriptive and unadjusted analysis of lifestyle variables.

  N (%) 95% IC β t p PRu 95% IC

Regular physical activity              

Sedentary 733 (85.6%) 82.2-88.4 0.44 1.61 0.10 1.55 0.90-2.66

Active 106 (14.4%) 11.6-17.8 0   1    

Smoking habit              

Yes, daily 121 (18.4%) 15.1-22.3 -0.62 -3.01 <0.01 0.54 0.36-0.81

Yes, less than daily 14 (1.6%) 0.8-3.0 -2.71 -4.20 <0.01 0.07 0.02-0.24

Don’t smoke 704 (80.0%) 76.1-83.5 0     1  

Family Social Support              

≤1 people 370 (39.1%) 34.8-43.6 0.09 0.55 0.58 1.09 0.79-1.51

2 – 3 people 246 (32.4%) 28.0-37.1 -0.01 -0.04 0.97 0.99 0.68-1.45

4 or more people 223 (28.5%) 24.7-32.8 0     1  

Friend Social Support              

≤1 people 520 (59.8%) 54.7-64.7 -0.15 -0.94 0.35 0.86 0.63-1.17

2 – 3 people 178 (22.0%) 17.9-26.8 -0.25 -1.03 0.30 0.78 0.48-1.25

4 or more people 141 (18.2%) 15.1-21.8 0     1  

Last doctor visit              

Last twelve months 717 (87.3%) 84.6-89.6 0.42 1.40 0.16 1.52 0.85-2.73

From 1 to 2 years 52 (5.8%) 4.0-8.2 -0.03 -0.07 0.94 0.97 0.44-2.13

From 2 to 3 years 31 (2.2%) 1.6-3.1 <0.01 0.01 0.99 1.00 0.47-2.15

3 or more years 39 (4.8%) 3.5-6.5 0     1  

Family Health team visit in the last year?            

Monthly 210 (41.7%) 36.0-47.5 -0.16 -1.01 0.32 0.85 0.61-1.17

Less than monthly 199 (42.1%) 36.2-48.3 0.07 0.26 0.79 1.08 0.62-1.87

Never 98 (16.2%) 13.5-19.3 0     1  
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N – number of participants; % - ratio; IC – con�dence interval; β – unadjusted regression coe�cient; t – t
test for the comparison between levels; p – Statistical signi�cance; PRu – unadjusted prevalence ratio.

To understand the relationship of the independent variables with the outcome, controlling their
interactions, it was important to perform an adjusted analysis of the data presented in Table 05.
Therefore, it was possible to infer fewer limitations in ADL in individuals who claimed to have a good (PR
= 0.64;0.42-0.97) and moderate (PR = 0.72; 0.55-0.94) perception of their own health, not had depressive
symptoms (PR = 0.72; 0.55-0.94) or physical disability (PR = 0.62; 0.47-0.82), those who lived in urban
areas (PR = 0.75; 0.60-0.94) and those with private health insurance (PR = 0.51; 0.35-0.73). Furthermore,
people who smoked daily (PR=0.36; 0.20-0.64) or almost daily (P=0.05; 0.01-0.17) were associated with
fewer limitations in ADL, as well as those who did not undergo drug treatment for CKD-related
comorbidities (PR = 1.40; 1.09-1.80) and the individuals who did not undergo hemodialysis (PRyes = 2.30;
1.74-3.03) (Table 5).

Table 5. Adjusted analysis of factors related to interference in daily activities in individuals with chronic
kidney disease in the Brazilian population.
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Limitations in Activities of Daily Living PRadjus IC95%

Color    

White 0.92 0.70-1.21

Nonwhite 1  

Lives with a partner    

Yes 0.91 0.74-1.12

No 1  

Education level    

Graduation/Post-Graduation 1.37 0.85-2.20

High school 0.68 0.42-1.11

Primary school 0.60 0.38-0.94

Preschool 0.66 0.41-1.07

Illiterate 1  

Social class 0.82 0.62-1.07

NCDs    

Yes 1.04 0.66-1.62

No 1  

Diabetes    

Yes 1.11 0.82-1.50

No 1  

Physical disability    

No 0.62 0.47-0.82

Yes 1  

Health perception    

Good 0.64 0.42-0.97

Average 0.72 0.55-0.94

Poor 1  

Perception of depressive symptoms    

No 0.72 0.55-0.94
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Yes 1  

Perception of mood lability    

No 0.86 0.66-1.12

Yes 1  

Smoking habit    

Daily 0.36 0.20-0.64

Nondaily 0.05 0.01-0.17

Does not smoke 1  

Drugs for CKD-related comorbidities    

Yes 1.40 1.09-1.80

No 1  

Hemodialysis    

Yes 2.30 1.74-3.03

No 1  

Health insurance    

Yes 0.51 0.35-0.73

No 1  

Paid work    

Yes 1.01 0.74-1.37

No 1  

Area of residence    

Urban 0.75 0.60-0.94

Rural 1  

PR – Prevalence ratio; IC – Con�dence interval.

Discussion
This study aimed to assess the association between individual and contextual factors of CKD patients
and limitations in ADL in the Brazilian population. Almost half of the Brazilian population with CKD has
limitations in terms of daily living habits, directly or indirectly related to biopsychosocial factors. Less
limitations in ADL were mainly related to factors such as a good/average health perception, living in



Page 14/18

urban areas, and having access to private health insurance. On the other hand, presenting some type of
physical or intellectual disability, continuous drug use, and undergoing hemodialysis were factors related
to greater limitations in ADL.

Factors such as the individual's color, age, sex and paid work were not associated with inequality due to
the limitations in ADL, even though the predominance of CKD diagnosis in the population was from 30 to
50 years. Low education level implied a higher limitation in ADL because of their interference with the
behavior and health of individuals. People with greater educational vulnerabilities were more
economically vulnerable as soon as they were more sedentary, obese, alcoholic and smokers, with a
higher prevalence of NCDs, such as CKD (TONELLI; RIELLA, 2014). These diseases are added to the
social inequalities that befall this population group and, in the nonwhite population, which affect the
conditions and use of healthcare services, complicating the insertion in health education programs and
other public prevention policies (MALTA; MOURA; BERNAL, 2015).

Another sociodemographic variable that was directly related to limitations in ADL in individuals with CKD
was the area of residence. The population that lived in urban areas presented fewer limitations than that
in rural areas. This occurs because the inhabitants of rural areas possess different values due to their
formation based on the symbolism of the land and intimately associate their health with the ability to
perform �eldwork, and while this is not affected by diseases, they feel healthy. This fact decreases the
perception of chronic diseases and generates a lower demand for healthcare services. Lower access to
healthcare facilities is another important factor since these facilities are concentrated in urban areas,
demanding locomotion and availability from these individuals. Thus, it is necessary local and regional
public policies toward the population in rural areas, aiming at providing equitable care and the possibility
of early diagnosis (ARRUDA; MAIA; ALVES, 2018).

Interestingly, it was shown that patients who used continuous drug use presented greater daily living
limitations than those who did not. It is necessary to be careful with the interpretation of this inference
since it does not mean that drugs worsen functionality but rather that CKD is an insidious and minimally
symptomatic disease, favoring nonadherence to therapy, which only occurs when the disease becomes
more severe. Furthermore, insu�cient information for patients can corroborate nonadherence to therapy,
especially in the early stages of the disease (SGNAOLIN; FIGUEIREDO, 2012). It can be inferred that
individuals who use these drugs are often in later stages of the disease and possess more limitations. It
is worth noting that the nonuse of drugs due to nonadherence to therapy can be an aggravating factor for
the disease (ALMEIDA et al., 2019).

It was also veri�ed that hemodialysis corroborated greater daily living limitations. Hemodialysis is
associated with several physical consequences, such as arterial hypotension, vomiting, dizziness,
cramps, headache, and fainting (TERRA et al., 2010). This procedure decreases the quality of life and
causes personal, familiar, and social repercussions. CKD impacts the routine of daily activities, such as
diet, traveling, feeding, work, and social life, in addition to generating dependence in these individuals to
perform dialysis sessions (JESUS et al., 2019).
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Even with such complications, hemodialysis is still one of the safest and most effective procedures to
replace renal function and promote a greater quality of life for individuals with CKD. On the other hand,
peritoneal dialysis increases without bringing individual and social restrictions, since it can be performed
inside the patient's home, the ability to cause fewer changes in the daily routine and an alternative
encouraged by speci�c policies to improve patients' lives (MORAES et al., 2018). Most likely, the greater
social care for contextual adequations and the emphasis on the education of patients in RRT can better
explain the decision making between hemodialysis and peritoneal dialysis (XUE et al., 2019).
Furthermore, peritoneal dialysis is a more cost-effective procedure for the healthcare system (WANG et al.,
2018; GHANI; RYDELL; JARL, 2019).

Other important aspects approach the perception of depressive symptoms, observed in more than half of
CKD patients. CKD requires speci�c treatment and demands adaptation and changes in lifestyle, which
can make individuals more likely to present anxiety and depression symptoms. Furthermore, these
demanded changes can result in social isolation and loss of functional, physical, or mental performance,
which may directly limit the life of these individuals (PRELJEVIC et al., 2013).

Health self-perception is also a useful indicator to evaluate individual health and synthesize its physical,
mental, and social dimensions (SAEZ; VIDIELLA-MARTIN; CASASNOVAS, 2019). Furthermore, it can
indicate the effectiveness of health education, which provides society with better health situations and
life habits. The adjusted analysis of the results showed an inversely proportional relationship, in which
the better the health perception by the individual is, the lower his limitations in daily living. The tracking of
health perception seems to be a useful instrument in health services to identify individuals prone to
clinical and functional decline and risk of death (INUZUKA et al., 2018).

Individuals with private health insurance were able to minimize the limitations in the daily living of people
with CKD. Having private health insurance may be related to social status and greater access to favorable
living conditions, as well as to healthcare services. The supplementary system can increase the �exibility
and rate of examinations and procedures, often providing greater convenience and ease for individuals
able to pay for it, therefore re�ecting the reduction of complications and limitations caused by this
disease (ZIROLDO; GIMENES; CASTELO JUNIOR, 2013).

Analysis of smoking habit variables revealed an intriguing scenario according to the adjusted analysis:
people who smoked presented fewer daily living limitations than those who did not currently smoke.
People with CKD who still smoke are probably in the early stages of CKD or still do not suffer great
consequences from smoking (ELIHIMAS JUNIOR et al., 2014). It is also inferred that those people who do
not smoke may have abandoned this habit for already being in more severe stages of CKD and
presenting an impaired health status. Based on this, it is important to establish early educational and
assistance actions to stimulate the reduction of tobacco products to delay the limitations caused by this
habit.

Furthermore, it was revealed that individuals with CKD face greater daily living limitations when also
presenting some degree of physical disability. These limitations, when associated, can extend beyond the
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habits and routine of these people and interfere, for example, with transportation to health facilities,
therapeutic interventions, and emotional health (RAMÍREZ-PERDOMO; SOLANO-RUÍZ, 2018).

Finally, it is worth noting that among the limitations veri�ed in the study, the transversality of the study is
highlighted for preventing the establishment of cause-effect relationships between variables, as well as
the fact that the outcome was evaluated through self-reports and not by the o�cial record of the medical
diagnosis, although it is described that several morbidities present good sensitivity to self-reports.

Conclusions
The study suggests that patients with CKD had limitations in ADL related mainly to psychosocial factors
such as smoking, education, access to health services and care modality. Public health policies need to
consider these aspects of users for the organization of health services and systems, mainly to mitigate
the reduction in quality of life, less adherence to treatment and worsening of the clinical condition with
higher costs to the security system.
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