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ABSTRACT

OBJECTIVE: To identify factors associated with health-related quality of life
in elderly patients on hemodialysis.

METHODS: Cross-sectional study including 223 patients aged > 60 years
on hemodialysis conducted in dialysis centers in the city of Belo Horizonte,
southeastern Brazil, in 2008. Health-related quality of life was measured with
the Kidney Disease Quality of Life Short Form (KDQOL-SF) and the Medical
Outcomes Study 36-Item Short-Form Health Survey (MOS SF-36). The three
KDQOL-SF component scores measured were: kidney disease component
summary (11 subscales), physical component summary (four subscales) and
mental component summary (four subscales).

RESULTS: Significant independent negative associations were found between
the kidney disease and mental components and number of chronic diseases
and treatment duration. A lower physical component was seen among women,
those with more advanced age, more hospital admissions, and three or more
chronic diseases.

CONCLUSIONS: The finding that health-related quality of life was
consistently associated with chronic diseases points to the importance of
the morbidity profile in elderly patients on hemodialysis. The associated
factors identified including advanced age, female gender, number of hospital
admissions and treatment duration can provide input for planning health actions
that can more adequately meet this populations’ needs.

DESCRIPTORS: Aged. Quality of Life. Renal Dialysis. Sickness Impact
Profile. Kidney Failure, Chronic. Comorbidity.

INTRODUCTION

Improvements in dialysis therapy have increased survival of patients with end-
stage renal disease (ESRD). Despite that, the level of health-related quality
of life (HRQoL) for these patients is much lower than that for the general
population. HRQoL is a major factor that needs to be investigated as dialysis
is intended not only to prolong survival but also improve quality of life (QoL)
of patients.>'>!?

HRQoL has recently become a major indicator of health and well-being of
patients with kidney disease. HRQoL is often assessed to determine the effec-
tiveness of health care and treatment provided, as well as resource allocation
and development of health policies.!” Hemodialysis is a treatment modality for
an increasing number of patients with ESRD in Brazil®?* with many factors
associated that can affect HRQoL in this population.



An increase in life expectancy has been seen in Brazil
in parallel to the worldwide trend. Improvements in the
treatment of ESRD and dialysis care have promoted an
ongoing growth of elderly patients undergoing dialysis
as well as increased survival of dialysis patients. Besides,
the number of patients transitioning from dialysis to
kidney transplantation in Brazil is still very low.>*

According to the Brazilian Society of Nephrology, today
nearly 30% of patients on dialysis are elderly.”® The
elderly patients on hemodialysis have unique clinical
characteristics that require to be addressed. In general,
these patients have more comorbid conditions and higher
rates of hospital admissions, require more drug treatment
and utilize health services proportionally more than
younger populations.'! Despite the increasing number
of elderly patients on hemodialysis and their increased
survival, the data available on their QoL is scarce in
Brazil. There is a need for studies that address the main
variables of HRQoL in this group of patients that can
guide interventions to improve health in this population.

The current study aimed to identify factors associated
with HRQoL of elderly patients on hemodialysis.

METHODS

A cross-sectional study was conducted with data
collected from all 12 dialysis units of the Brazilian
National Health System (Sistema Unico de Sadde
— SUS) in the city of Belo Horizonte, southeastern
Brazil. This substudy is part of a large study entitled
“An Economic and Epidemiological Assessment of
Renal Replacement Therapies in Brazil — TRS Project,”
conducted by the Research Group on Health Economics
at Universidade Federal de Minas Gerais (UFMG).!

The primary study included all patients over 18 years
of age who initiated dialysis between January 1*, 2006
and December 31, 2007, and received treatment for at
least three months and had no history of prior kidney
transplant. There were excluded form the study patients
who were not capable of answering the study question-
naire (difficulty understanding the questions; visual or
hearing impairment); patients who refused to participate;
patients who were not found after three attempts; hospi-
talized patients; patients who no longer required dialysis
(diagnosed with acute renal failure); those who moved to
another city or were lost to follow up; and patients who
completed less than 50% of the questionnaire.

Of all patients approached (n="707), 29 did not meet the
inclusion criteria and 678 were interviewed, of which
223 were elderly (60 years and older).
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The patients were interviewed during their hemodi-
alysis session, and a questionnaire was used to collect
demographic, socioeconomic and clinical information.
The following instruments were used for assessing
quality of life: Kidney Disease Quality of Life Short
Form (KDQOL-SF)* and the Short Form-36 Health
Survey (SF-36). These instruments were translated
into Brazilian Portuguese and validated for Brazilian
population.>* All interviews were conducted between
February and April 2008.

The study variables included: gender; age/age group
(years); skin color (white / nonwhite); marital status
(married / not married); children (yes / no); level of
education (years of schooling); current employment
status (yes / no); living alone (yes / no); health insurance
(yes / no); treatment coverage (SUS — public / private
insurance); personal and per capita household income
(in quartiles); duration of treatment (months); number
of hospital admissions in the previous year; number of
drugs used; selected self-reported comorbidities; and
kind of vascular access at baseline (arteriovenous fistula
/ venous catheter).

The KDQOL-SF® consists of generic and specific
measures for patients with kidney disease. The generic
part was based on the SF-36 questions® and comprised
eight dimensions: physical functioning; role-physical
(role limitations as a result of physical health problems);
bodily pain; overall health rating (patient’s perception
of their physical health status); role-emotional (limita-
tions due to emotional problems); social functioning;
emotional well-being; and vitality (fatigue/energy)
as a result of the patient’s mental status. The SF-36
scores were used to construct the physical component
summary (PCS) and mental component summary
(MCS) measures based on the manual and program
developed by the instrument’s authors.*

The patients’ scores in the specific part of KDQOL-SF
allowed to determining the kidney disease component
summary (KDCS) by averaging the instrument’s 11
dimensions. These dimensions are related to kidney
disease and dialysis: list of symptoms/problems;
effects of kidney disease on daily life; burden of
kidney disease; work status; cognitive function; quality
of social interactions; sexual function; sleep; social
support; dialysis staff encouragement; and patient
satisfaction. The questionnaire was coded following
the Manual for Use and Scoring of the Kidney Disease
Quality of Life — Short Form (KDQOL — SF 1.3)." For
the evaluation of results, each item (or question) is
scored and then converted into a 0 to 100 scale, where
0 indicates the worst QoL and 100 the best QoL.

* Hays RD, Kallich JD, Mapes DL, Coons S}, Amin N, Carter WB, et al. Kidney Disease Quality of Life Short Form (KDQOL-
SF™), version 1.3: a manual for use and scoring. Santa Monica: RAND; 1997 [cited 2011 Aug 17]. Available from:

http://www.rand.org/pubs/papers/2006/P7994.pdf

> Ware JE, Snow KK, Kosinski M, Gandex B. SF 36 health survey: manual and interpretation guide. Boston: The Health Institute, New England

Medical Center Hospital; 1993.
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Table 1. Characteristics of elderly patients on hemodialysis.

Belo Horizonte, Southeastern Brazil, 2006-2007.

Variable

n

%

Age group (years)
60-69
70-79
80 or more

Gender
Male
Female

Marital status
Married
Not married

Self-referred skin color
White
Nonwhite

Children
Yes
No

Living alone
Yes
No

Current employment status
Employed
Unemployed

Level of education (years of schooling)
0
1-4
>5

Personal income (quartiles) (R$)
First (<415.00)

Second (415.01-710.00)
Third (710.01-1,470.50)
Fourth (> 1,470.51)

Per capita household income (quartile) (R$)
First (<278.93)

Second (278.94-470.83)
Third (470.84-965.00)
Fourth (>965.01)

Type of vascular access (at baseline)
Arteriovenous fistula
Venous catheter

Health insurance
Yes
No

Treatment coverage
SUS- public

Private

123
77
23

126
97

132
91

86
132

205
18

24
199

21
202

33
106
84

63
30
46
46

34
34
34
34

67
153

111
111

145
71

55.2
34.5
10.3

56.5
43.5

59.2
40.8

39.5
60.5

91.9
8.1

10.7
89.3

9.4
90.6

14.8
47.5
37.7

34.0
16.2
24.9
24.9

25.0
25.0
25.0
25.0

30.5
69.5

50.0
50.0

67.1
32.8

To be continued

Table 1 continuation

Variable n %

Number of hospital admissions in the last

year
0 118 55.1
1 56 26.2
>2 40 187
Number of drugs used
<3 50 26.3
4-6 82 432
>7 58 30.5
Number of chronic diseases
0-1 50 23.7
2 70  33.2
3 52 246
>4 39 185
Self-reported chronic diseases
Hypertension 196 88.3
Diabetes 108 48.9
Heart disease 57 25.8
Depression 42 189
Stroke 23 104
Arthritis 19 85
Duration of treatment (months)
4-12 82 36.8
13-24 108 48.4
25-34 33 148

The study variables were described as frequencies for
categorical variables (demographic/socioeconomic and
clinical) and measures of central tendency (mean and
median), variability (standard deviation, SD) and posi-
tion (minimum and maximum) for generic and specific
dimensions of quality of life.

The association between each factor and summary
scores (PCS, MCS and KDCS) were analyzed using
simple linear regression models. The variables with
p<0.20 were included in the multiple linear regression
model and those that were significantly associated
(p<0.05) were retained in the model. The variables
age, gender and duration of treatment were included
in all models regardless of their statistical significance
because of the relevance of these factors in determining
QoL of patients. The quality of fit of the model was
assessed using the adjusted coefficient of determination,
F-statistic and residual analysis. For all three models,
the residual analysis showed that regression was fit to
the data given the assumptions of homoskedasticity and
linear relationship between variables. All analyses were
performed in R software version 2.7.2.
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Table 2. Generic and specific dimension of the Kidney Disease Quality of Life — Short Form in elderly patients on hemodialysis.

Belo Horizonte, Southeastern Brazil, 2006-2007.

Dimension Mean Standard deviation Median Minimum  Maximum

Specific
List de symptoms/problems 78.94 16.75 83.33 27.08 100.00
Effects of kidney disease on daily life 71.00 19.56 71.87 3.12 100.00
Burden of kidney disease 40.95 28.60 43.75 0.00 100.00
Work status 25.11 31.79 0.00 0.00 100.00
Cognitive function 84.78 20.72 93.33 6.66 100.00
Quality of social interaction 84.72 18.63 93.33 0.00 100.00
Sexual function® 84.84 24.99 100.00 25.00 100.00
Sleep 71.16 22.21 75.00 5.00 100.00
Social support 88.19 23.35 100.00 0.00 100.00
Dialysis staff encouragement 78.64 27.13 87.50 0.00 100.00
Patient satisfaction 67.04 18.68 66.66 16.66 100.00
KDCS 69.27 11.82 71.37 16.72 97.08

Generic (SF-36)
Physical functioning 45.73 30.13 45.00 0.00 100.00
Role-physical 40.58 39.21 25.00 0.00 100.00
Bodily pain 69.64 30.85 77.50 8.00 100.00
Overall health rating 60.89 21.80 65.00 0.00 100.00
Emotional well-being 74.99 21.43 80.00 8.00 100.00
Role-emotional 63.82 42.17 100.00 0.00 100.00
Social role 70.85 29.00 75.00 0.00 100.00
Energy/fatigue 64.08 24.55 70.00 0.00 100.00
PCS 38.28 9.11 38.12 15.38 57.57
MCS 41.45 9.88 42.84 11.73 61.00

An=47

KDCS: kidney disease component summary; PCS: physical component summary; MCS: mental component summary.

The study was approved by the Research Ethics
Committee of UFMG (protocol #492/06) and René
Rachou Research Center at Oswaldo Cruz Foundation
(CPgRR/FIOCRUZ) (protocol #11/2008).

RESULTS

Table 1 shows the main demographic/socioeconomic
and clinical characteristics of the 223 elderly patients
who completed the questionnaire. Their mean age
was 69.5 years (SD = 7.1). Most were male, married,
nonwhite and had 1 to 4 years of schooling. Most
patients were initiated on hemodialysis using a venous
catheter and had more than one chronic disease, and
hypertension, diabetes and heart disease were the most
common conditions.

Table 2 shows the mean, SD, median, minimum and
maximum scores in the generic and specific dimensions
of the KDQOL-SF as well as KDCS, PCS and MCS
measures. In the specific dimensions of the KDQOL-SF
the lowest mean scores were: burden of kidney disease

(40.95; SD 28.60); work status (25.11; SD 31.79) and
patient satisfaction (67.04; SD 18.68). In the generic
dimensions (SF-36) the lowest scores were: physical
functioning (45.73; SD 30.13); role-physical (40.58;
SD 39.21) and overall health rating (60.89; SD 21.80).
The mean KDCS score was 69.27 (SD 11.82), much
higher than the mean PCS (38.28; SD 9.11) and MCS
scores (41.45; SD 9.88).

Table 3 presents mean summary scores (KDCS, PCS
and MCS) and the results of the simple linear regression
analysis. The following variables were significantly
associated with HRQoL: age, gender and schooling in
the model for PCS; number of hospital admissions in
the KDCS and PCS, number of drugs used in the PCS;
number of chronic diseases for the three components
and duration of treatment in the KDCS model.

Table 4 shows the results of the factors associated with
the summary components in the multiple linear regres-
sion analysis. QoL related to the specific dimensions of
kidney disease decreased as the number of self-reported
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Table 3. Mean component summary scores of HRQoL according to demographic, socioeconomic and clinical characteristics
of elderly patients on hemodialysis. Belo Horizonte, Southeastern Brazil, 2006-2007.

Component summary

Variable
Kidney disease  p-value  Physical p-value  Mental  p-value
Age group (years) 0.555 0.023 0.202
60—--69 68.87 38.90 40.81
70-79 69.60 38.94 41.85
80 or more 70.23 32.66 43.54
Gender 0.235 0.001 0.496
Male 70.09 40.06 41.85
Female 68.19 35.96 40.94
Marital status 0.168 0.227 0.359
Married 7017 38.89 41.96
Not married 67.95 37.39 40.72
Self-referred skin color 0.074 0.267 0.805
White 70.95 32.20 41.10
Nonwhite 68.01 37.79 41.44
Children 0.871 0.338 0.110
Yes 69.30 38.10 41.77
No 68.83 40.25 37.88
Living alone 0.220 0.274 0.341
Yes 72.06 40.20 39.63
No 68.93 38.04 41.67
Current employment status 0.056 0.078 0.298
Employed 73.96 41.62 43.59
Unemployed 68.78 37.93 41.23
Level of education (years of schooling) 0.145 0.035 0.995
0 68.09 35.18 40.45
1-4 67.70 38.34 42.07
>5 71.30 39.40 41.06
Personal income (quartiles) (R$) 0.314 0.052 0.649
First (£ 415.00) 69.04 36.76 41.29
Second (415.01-710.00) 70.19 40.08 43.17
Third (710.01-1,470.50) 69.46 39.64 41.70
Fourth (>1,470.51) 71.63 40.08 40.44
Per capita household income (quartile) (R$) 0.136 0.570 0.908
First (£278.93) 68.66 39.16 41.82
Second (278.94-470.83) 69.93 39.11 39.40
Third (470.84-965.00) 68.11 38.88 41.37
Fourth (>965.01) 73.88 40.59 40.86
Type of vascular access (at baseline) 0.350 0.093 0.162
Arteriovenous fistula 70.32 39.91 42.79
Venous catheter 68.70 37.67 40.76
Health insurance 0.388 0.093 0.162
Yes 69.94 38.76 41.47
No 68.57 37.90 41.35
Treatment coverage 0.362 0.150 0.914
SUS—public 68.72 37.69 41.33
Private 70.30 39.60 41.17

To be continued
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Component summary

Variable
Kidney disease  p-value  Physical p-value  Mental  p-value
Number of hospital admissions in the last year 0.044 0.003 0.373
0 70.06 39.58 41.52
1 71.43 39.84 42.59
22 64.54 33.85 39.27
Number of drugs used 0.622 0.001 0.920
<3 70.72 41.43 42.09
4-6 70.73 39.11 42.34
=7 69.70 35.79 41.92
Number of chronic diseases <0.001 <0.001 0.015
0-1 73.10 41.86 42.53
2 71.29 40.03 43.50
3 65.67 37.22 38.47
>4 66.16 34.03 39.34
Duration of treatment (months) 0.001 0.769 0.067
4-12 71.52 38.55 42.86
13-24 68.97 37.85 41.35
25-34 64.66 39.02 38.33

SUS: Brazilian National Health System

diseases and duration of treatment increased. Lower
QoL on the physical dimensions was associated with
older age, female gender, history of two or more
hospital admissions in the previous year and three or
more self-reported chronic diseases. The final mental
dimension model showed that reporting three or more
chronic diseases and longer duration of treatment were
significantly associated with lower QoL scores.

DISCUSSION

The profile of the patients studied is similar to that found
in other studies involving elderly patients with ESRD
on dialysis in Brazil and other countries,>10:12:18.20.24
The specific dimensions of KDQOL-SF with the lowest
mean scores were effects of kidney disease on daily
life, burden of kidney disease, work status and patient
satisfaction. The generic dimensions of SF-36 with the
lowest scores were physical functioning, role-physical,
and overall health rating. Other studies with elderly in
Brazil®?* and in other countries®**121824 also found lower
mean scores on both generic and specific dimensions.

The mean PCS score found in the current study was
higher than that reported in other studies with elderly
patients,>!>1824 while the MCS score was lower. With
regard to the KDCS score, Harris et al® found better
QoL when compared to the elderly in the current study.
Studies in adult populations (>18 years old) found lower
PCS and KDCS scores than those seen in among the
elderly living in Belo Horizonte. These results show that

QoL differs greatly between populations and is consis-
tently different between younger and older elderly
patients and among elderly populations from different
geographical areas.'>!>182024 T ower scores were seen
with increasing age in some populations'>'>72* and
QoL tended to increase among more older patients.!®2

A major finding of the current study was that the
score difference between PCS and MCS was small
(38.28 [SD 9.11] vs. 41.45 [SD 9.88], respectively),
which contrast with that found in literature, much
higher MCS than PCS scores in elderly on hemodi-
alysis.>1213172¢ However, the elderly in this study were
initiating dialysis (85% were on dialysis for less than
24 months), suggesting that MCS was more affected
during this period.

DeOreo® compared PCS and MCS scores in dialysis
patients older than 18 of both sexes and in the general
US population. After stratification by age, the PCS
scores in dialysis patients were much lower than in the
general population, especially among those over 60
years. According to that author, patients with a mean
PCS score below 34 have great impairment such as
difficulty walking and climbing stairs. However, there
were no major differences between dialysis patients and
the general population of same age regarding mean MCS
scores. A mean MCS score below 47 indicates impaired
mental health of patients. The elderly in the current study
had a slightly higher mean PCS score while their MCS
score was relatively lower than the literature.
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Several studies, including DeOreo study,’ have showed
that the physical component is a strong predictor of
mortality in dialysis patients. Knight et al® reported
a relationship between PCS scores and mortality in
patients with ESRD. Mapes et al® concluded that the
PCS was the component of QoL most strongly associ-
ated with mortality. According to Kutner,' although
physical health status is compromised in elderly patients
on dialysis, their mental health status is relatively
preserved. There are no studies in Brazil on the impact
of PCS and MCS on mortality in elderly patients on
hemodialysis and further studies are needed to explore
this relationship.

The literature shows that several sociodemographic and
clinical factors are associated with HRQoL of patients
on dialysis. In the current study, only PCS showed
an independent negative association with increasing
age and female gender. Despite inconsistencies in the
literature regarding the effect of age on QoL of patients
on dialysis, the current study showed worsening of
the physical component with age, indicating it is a
major factor causing limitations in elderly patients. As
for gender, QoL tends to be worse among women,"
a finding that was corroborated in the current study.
Women on hemodialysis generally have lower QoL than
men due to factors other than clinical ones including
difficulty coping with kidney disease, more suscepti-
bility to anemia, anxiety and depressive symptoms with

an association between psychological and social factors.
In addition, women on hemodialysis usually continue
performing their traditional roles of home making and
child caring and thus are exposed to higher levels of
physical and mental stress, resulting in lower QoL than
men.'"* Some studies have reported more impaired QoL
among those with lower income and education,'*!>* but
this finding was not corroborated in the study popula-
tion, suggesting that social factors have little influence
in determining QoL in this population group.

In addition to sociodemographic factors, there are
some clinical characteristics associated with lower
QoL including use of multiple drugs, higher rate of
hospital admissions and reporting of multiple chronic
diseases.>" In the current study, greater number of
hospital admissions was associated with lower PCS
score, higher number of comorbidities was consistently
associated with reduced scores in the three components
and longer treatment duration significantly reduced
KDCS and MCS scores. The literature suggests that low
scores in the three components, especially in PCS, are
associated with high risk of death and hospital admis-
sion in patients with hemodialysis.>'"” It is noteworthy
that in the study population most patients were not
hospitalized (55.1%), suggesting that those with greater
number of hospital admissions and lower PCS scores
may also be at increased risk of death and should be
carefully monitored at dialysis units.

Table 4. Factors associated with quality of life of elderly patients on hemodialysis. Belo Horizonte, Southeastern Brazil,

2006-2007.
Component summary
Variable Kidney disease Physical Mental
Coefficient 95%Cl Coefficient 95%Cl Coefficient 95%ClI
Age (280 years old) -0.05 -0.27; 0.17 -0.33 -0.50; -0.17 0.08 -0.11; 0.27
Gender
Male Reference - Reference - Reference -
Female -0.33 -3.52; 2.86 -2.52 -4.88; -0.15 -0.38 -3.13; 2.36
Number of hospital admission
0 - - Reference - - -
1 - - -0.48 -3.23;2.27 - -
>2 - - -6.71 -9.88; -3.55 - -
Number of chronic diseases
0-1 Reference - Reference - Reference -
2 -2.37 -6.47; 1.74 -2.18 -5.20; 0.84 0.77 -2.76; 4.30
3 -7.93 -12.37; -3.50 -4.13 -7.44; -0.82 -4.09 -7.91; -0.84
>4 -8.44 -13.40; -3.48 -7.32 -11.07; -3.56 -3.52 -7.78; -0.74
Duration of treatment (months) -5.06 -7.67;-2.45 0.08 -1.88; 2.05 -2.25 -4.50; -0.01
Constant 83.95 67.71; 100.20 67.49 55.23; 79.75 40.38 26.42; 54.33
Sample size 211 204 211
Adjusted 12 (%) 10.86 20.35 4.17
p-value* < 0.001 < 0.001 0.022

*p-value for F-statistics



Comorbidities are defined as the occurrence of other
conditions in addition to ESRD that consequently affect
other organs but can also be causing renal failure such
as hypertension and diabetes. This overlapping of
conditions have a negative impact on the survival of
patients in renal replacement therapy.” Most patients
studied had hypertension, followed by diabetes and
heart disease, and 76.3% had more than two chronic
diseases. Consistent with the literature, the presence of
other chronic diseases strongly affects QoL of patients
on dialysis. 3121517182024 Tt ig thus crucial to appropri-
ately treat other concomitant conditions as it could help
improve QoL of elderly patients on dialysis.

With respect to duration of dialysis treatment, the
elderly of this study showed reduced KDCS and MCS
scores with increasing treatment duration. Unruh et al**
in the HEMO Study did not find significant reductions
in QoL component scores in the three-year follow-up,
suggesting that duration of hemodialysis has little influ-
ence on these scores. On the other hand, other studies?
reported reduced PCS in more elderly patients on
hemodialysis while the MCS remained stable after the
5th decade of life, indicating that, compared to younger
ones, older patients are more able to adapting themselves
to adverse situations because of their life experience.?
Similarly, Merkus et al'® in the Netherlands Cooperative
Study on the Adequacy of Dialysis showed that hemo-
dialysis patients older than 18 showed reduced physical
scores and a trend of stable mental scores over time. A
study conducted in Brazil by Santos & Pontes?' followed
up a group of patients aged 18 or more on hemodialysis
for a year. They found improvement in the emotional
aspects of this population. However, shorter treatment
was significantly associated with worsening of the MCS
score measured. This findings confirms that found in
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