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Abstract

Background: Despite improvements in dialysis treatment,
mortality rates remain high, especially among older hemo-
dialysis patients. Quality of life (QOL) among hemodialysis
patients is strongly associated with higher risk of death. This
study aimed to describe the health-related QOL and its
change in older maintenance hemodialysis patients and to
demonstrate characteristics associated with health-related
QOL. Methods: Data on 892 maintenance hemodialysis pa-
tients aged 60 years or older who were surveyed using the
Kidney Disease Quality of Life Short Form at baseline and 2
years after study enrollment in phases 4 (2009-2011) and 5
(2012-2014) of the Japanese Dialysis Outcomes and Practice
Patterns Study were analyzed. We categorized participants
into 3 age groups (60-69, 70-79, and >80 years) and de-

scribed baseline physical component summary (PCS) and
mental component summary (MCS) scores, as well as their
distribution of changes after 2 years across each category.
Results: Hemodialysis patients aged 70-79 years and >80
years had lower PCS scores than those aged 60-69 years
(median: 70-79 years = 43.1; interquartile range [IQR], 35.2-
49.4;>80years =38.8;1QR, 31.6-43.8; 60-69 years =45.4; I1QR,
37.5-51.4; p < 0.001). In contrast, MCS scores did not signifi-
cantly differ by age category (70-79 years = 45.6; IQR, 38.4—
53.7;280years=45.4;1QR, 36.9-55.1; 60-69 years = 46.8; IQR,
39.5-55.7; p = 0.1). As dialysis vintage lengthened, the PCS
score significantly became lower, whereas no association
was found with change in the MCS score. The MCS score de-
clined over time in older patients, especially among those
aged 80 years and older after 2 years' follow-up. Conclu-
sions: Physical QOL became worse as dialysis vintage length-
ened. In contrast, mental QOL declined over time within a
relatively short period among older maintenance hemodi-

alysis patients. © 2020 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Japan has the highest percentage of elderly people in
the world, and the number of patients with chronic kid-
ney disease is rising markedly. The aging of the popula-
tion, together with higher rates of diabetes, hypertension,
and cardiovascular disease, has caused the incidence of
end-stage renal disease (ESRD) and demand for dialysis
in older patients to also increase, both in Japan and world-
wide [1]. Despite improvements in dialysis treatments,
mortality rates remain high, especially for older patients
[2]. Furthermore, mortality risk soon after initiation of
hemodialysis is also high worldwide [3]. The functional
disability of the condition is more closely related with ear-
ly death in the elderly than younger patients [4]. How-
ever, it is unknown whether the self-reported, subjective
quality of life (QOL) of older hemodialysis patients
changes over time.

Health-related quality of life (HR-QOL) in hemodialy-
sis patients is dramatically lower than that in the general
population and strongly associated with higher risk of
death and hospitalization, independently of a range of de-
mographic and comorbid factors [5]. The Kidney Disease
Outcomes Quality Initiative (KDOQI) guidelines em-
phasize the importance of HR-QOL as a key outcome and
recommend repeated ongoing assessment of HR-QOL
measures to serve as a parameter in monitoring the qual-
ity of care delivered to maintenance dialysis patients [6].
A previous study described changes in HR-QOL among
patients on hemodialysis and showed that the most recent
HR-QOL score was associated with mortality [7].

Since HR-QOL is a measure of the well-being of hemo-
dialysis patients and an independent prognostic predic-
tor [8], understanding the natural history of QOL and its
change among older maintenance hemodialysis patients
is important. To date, however, no study has described
changes in HR-QOL with a focus on older patients on
hemodialysis. In this study, our primary aim was to de-
scribe the Kidney Disease Quality of Life Short Form
(KDQOL-SF) physical and mental score and its changes
in older hemodialysis patients and to demonstrate demo-
graphic and clinical factors associated with HR-QOL.

Materials and Methods

Design, Setting, and Participants

We used data from phases 4 (2009-2011) and 5 (2012-2014) of
the Japanese Dialysis Outcomes and Practice Patterns Study (J-
DOPPS), which is part of the DOPPS, an international prospective
cohort study of in-center hemodialysis patients. The study design,

QOL in Older Hemodialysis Patients

data elements, and methodology of the DOPPS have been detailed
elsewhere [9]. In the present study, eligible participants were main-
tenance hemodialysis patients aged 60 years or older who were
surveyed using the KDQOL-SF at baseline and 2 years after study
enrollment. Laboratory data were obtained early in the week
(Monday or Tuesday).

Outcomes

The primary outcomes of interest were the change in KDQOL-
SF physical component summary (PCS) and mental component
summary (MCS) scores in 2 years. DOPPS participants completed
self-administered questionnaires, including KDQOL-SF, typically
within 2 months of study entry, and then yearly.

Statistical Analysis

We categorized participants into 3 age groups (60-69, 70-79,
and >80 years) according to their age at entry into the present
study. We summarized baseline participants characteristics and
hemodialysis treatment characteristics based on the categories of
age groups as a percentage for categorical variables and median
(interquartile range) for continuous variables. We calculated p for
trend in each variable across the 3 categories using Cuzick’s non-
parametric test for trend [10]. We also described baseline PCS and
MCS scores and their distribution of changes after 2 years across
each category. We estimated the average changes in PCS and MCS
scores in each age group, after adjusting for gender and dialysis
vintage with a multilevel mixed-effect linear regression model. The
data of KDQOL-SF score were collected yearly. We assumed the
variations in the KDQOL-SF score over the study period for each
patient. In other words, measurements were obtained at different
time points and were accordingly nested within the individual pa-
tients. Repeated observations within individuals were considered
at level 1 and level 2. Thus, the intercept was considered random
effects in each model. Patients within one facility are more likely
to have more similar outcomes than patients in different establish-
ments. We used robust sandwich covariance estimators to account
for the effects of facility clustering [9]. We performed all statistical
analyses using STATA (version 14.2; Stata Corp., College Station,
TX, USA) software. A two-sided p value <0.05 was considered sta-
tistically significant.

Results

A total 0f 4,806 participants were included in J-DOPPS
phases 4 and 5. After exclusion of participants aged
younger than 60 years and those without KDQOL-SF
scores after 2 years, 892 patients were eligible for the pres-
ent study (Fig. 1). Baseline characteristics of the included
and excluded patients are shown in online suppl. Table;
see www.karger.com/doi/10.1159/000509309 for all on-
line suppl. material.

Table 1 demonstrates patient characteristics at base-
line, hemodialysis treatment, and laboratory characteris-
tics overall and by age category. Compared with younger
patients, older patients showed a shorter dialysis vintage,

Am ] Nephrol 2020;51:650-658 651
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J-DOPPS phase 4-5 : 4,806

—————>» <60 yearsold: 1432

Y

260 years old : 3,374

————————>» No baseline KDQOL data: 1,773

Y

Potential participant : 1,601

Excluded (drop out during the study)
-Died:154

>
-Other reasons:555

Y

Included participant : 892

Y

60-69 years old :
530

Y Y
70-79 years old : >80 years old :
297 65

Fig. 1. Flowchart of the study.

higher proportion of those unable to walk, and higher
prevalence of cancer other than skin, cerebrovascular dis-
ease, cardiovascular disease, hypertension, and mild cog-
nitive impairment. There were no significant trends by
type of vascular access, number of prescribed oral medi-
cations, and intradialytic hypotension across age catego-
ries. Serum creatinine and phosphate levels were lower in
older patients than in younger patients.

Baseline KDQOL PCS and MCS scores overall and for
the age categories are shown in Table 2. Hemodialysis pa-
tients aged 70-79 and >80 years had lower PCS scores
than those aged 60-69 years (median: 70-79 years = 43.1;
interquartile range [IQR], 35.2-49.4; >80 years = 38.8;
IQR, 31.6-43.8; 60-69 years = 45.4; IQR, 37.5-51.4; p <
0.001), while MCS scores did not significantly differ
among age categories (70-79 years = 45.6; IQR, 38.4-
53.7; 280 years = 45.4;IQR, 36.9-55.1; 60-69 years = 46.8;
IQR, 39.5-55.7; p = 0.1).

Figure 2 shows the distribution of changes in PCS and
MCS scores overall and by age groups. The MCS score

652 Am J Nephrol 2020;51:650-658
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decreased by 10 points or more in 25% of those aged 80
years and older. Tables 3-6 demonstrate changes in PCS
and MCS scores with age category and patient character-
istics. Those aged 70-79 and >80 years had significantly
lower MCS scores than those aged 60-69 years, and males
had significantly higher MCS scores than females, after 2
years. As dialysis vintage lengthened, the PCS score sig-
nificantly decreased. In contrast, dialysis vintage was not
associated with changes in the MCS score.

Discussion/Conclusion

This study shows that maintenance hemodialysis pa-
tients who were 70-79 and >80 years old had lower PCS
scores compared with those who were 60-69 years old,
while MCS scores were not significantly different with age
categories. As dialysis vintage lengthened, the PCS score
significantly decreased, whereas dialysis vintage was not as-
sociated with the change in the MCS score. The MCS score

Ishiwatari/Yamamoto/Fukuma/
Hasegawa/Wakai/Nangaku
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Table 1. Participant and hemodialysis treatment characteristics by age category

Overall 60-69 years old  70-79 yearsold >80 years old p value for
(N =892) (n =530) (n=297) (n=65) trend
Baseline characteristics
Gender, male, % 62.9 60.9 67.9 56.9 0.4
Dialysis vintage, years 5.6 (2.5-11.9) 6.6 (2.7-13.4) 5.1(2.4-9.9) 4.3 (2.1-7.3) <0.001
BMI, kg/m2 21.0 (19.1-23.1)  20.9 (19.0-23.1) 21.1(19.4-23.1) 20.8 (18.6-22.8) 0.7
Unable to walk, % 9.6 7.7 11.8 15.4 0.01
Comorbid conditions, %
Coronary artery disease 28.4 27.0 29.3 35.4 0.2
Cancer other than skin 114 10.2 11.1 23.1 0.02
Cerebrovascular disease 11.8 10.6 12.1 20.0 0.05
Other cardiovascular diseases 28.5 25.3 32.3 36.9 0.001
Congestive heart failure 16.3 14.7 17.9 215 0.1
Diabetes mellitus 34.5 35.3 33.3 339 0.6
GI bleeding 4.5 4.5 34 9.2 0.5
HIV infection/AIDS 0.2 0.0 0.7 0.0 0.2
HBYV infection 2.2 2.6 1.7 1.5 0.4
HCYV antibody-positive 7.0 7.7 5.1 9.2 0.6
Hypertension 80.7 78.5 82.8 89.2 0.02
COPD 1.6 1.5 1.7 1.5 0.9
Dementia 0.3 0.0 1.0 0.0 0.2
Mild cognitive impairment 1.4 0.2 2.0 7.7 <0.001
Psychiatric disorder 3.9 4.9 24 3.1 0.1
Peripheral vascular disease 13.2 12.6 13.1 18.5 0.3
Hemodialysis treatment characteristics
Vascular access, %
AV fistula 87.0 86.8 87.5 86.2 0.9
Graft 5.7 6.4 4.7 4.6 0.3
Permanent catheter 0.2 0.2 0.3 0.0 1.0
Temporary catheter 1.8 1.9 1.7 1.5 0.8
Dialysis prescription
Treatment time, min 240 (240-240) 240 (240-244) 240 (240-240) 240 (240-240) 0.03
Blood flow, mL/min 200 (200-220) 200 (200-220) 200 (200-220) 200 (180-200) 0.02
Prescribed oral medications, n 8 (5-11) 8 (5-11) 8 (6-11) 8 (5-10) 0.4
Intradialytic hypotension, % 1.8 2.4 1.3 0.0 0.2
Single-pool, Kt/V 1.4 (1.2-1.6) 1.4 (1.2-1.6) 1.4 (1.2-1.6) 1.5 (1.3-1.6) 0.9
Hemoglobin, g/dL 10.6 (10.0-11.2) 10.6 (10.0-11.2) 10.6 (9.9-11.1) 10.5(9.8-11.3) 0.3
Serum albumin, g/dL 3.8 (3.6-4.0) 3.8 (3.6-4.0) 3.7 (3.6-4.0) 3.6 (3.5-3.9) 0.07
Serum creatinine, mg/dL 109 (9.1-12.5)  11.1(9.5-12.7)  10.4(8.5-12.2) 92(7.8-112)  <0.001
Serum phosphate, mg/dL 5.3 (4.5-6.1) 5.4 (4.7-6.3) 5.0 (4.3-5.9) 5.0 (4.4-5.7) 0.001
Serum PTH, pg/mL 123 (71-205) 115 (61.5-186.5) 137 (85-230) 129 (70.2-161.5) 0.2

Data are presented as percentage or median (interquartile range). BMI, body mass index; GI, gastrointestinal; HIV, human
immunodeficiency virus; AIDS, acquired immunodeficiency syndrome; HBV, hepatitis B virus; HCV, hepatitis C virus; COPD, chronic
obstructive pulmonary disease; AV, arteriovenous; PTH, parathyroid hormone.

Table 2. Baseline PCS and MCS scores

Overall 60-69 years old 70-79 years old >80 years old p value for trend
PCS score 44.0 (36.8-50.2) 45.4 (37.5-51.4) 43.1(35.2-49.4) 38.8 (31.6-43.8) <0.001
MCS score 46.4 (38.8-54.7) 46.8 (39.5-55.7) 45.6 (38.4-53.7) 45.4 (36.9-55.1) 0.1

Data are presented as median (interquartile range). PCS, physical component summary; MCS, mental component summary.

QOL in Older Hemodialysis Patients Am J Nephrol 2020;51:650-658 653
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Table 3. Change in the PCS score with age category

Table 4. Change in the MCS score with age category

Parameter Coefficient (95% CI) p value Parameter Coefficient (95% CI) p value
Age category Age category

60-69 y.o. [Reference] 60-69 y.o. [Reference]

70-79 y.o. -1.1(-2.0t0-0.2) 0.02 70-79 y.o. -1.1(-2.2to-0.1) 0.04

>80 y.o. -1.4(-3.0t00.2) 0.09 >80 y.o. -3.6 (-6.0 to —1.3) 0.002

Years from study entry -0.8 (-1.3t0 —0.3) 0.003 Years from study entry -0.5(-1.2t0 0.1) 0.1
Baseline PCS score 0.6 (0.6 t0 0.7) <0.001 Baseline MCS score 0.5 (0.5 t0 0.6) <0.001
Gender, male 0.2 (-0.7 to 1.0) 0.7 Gender, male 1.8 (0.7 t0 2.9) 0.001

~0.1 (-0.1 to —0.01)
16.7 (14.2 to 19.2)
0.33 (0.23 to 0.46)

0.02
<0.001

Dialysis vintage, year
Intercept
Intraclass correlation

Dialysis vintage, year
Intercept
Intraclass correlation

0.03 (=0.04 to 0.1) 0.4
22.1(19.3 to 25.0)
0.38 (0.29 to 0.48)

<0.001

PCS, physical component summary; CI, confidence interval;
y.o0., years old.

CI, confidence interval; y.o., years old; MCS, mental component

summary.

Table 5. Change in the PCS score with age category (adjustment
for comorbidities)

Table 6. Change in the MCS score with age category (adjustment

for comorbidities)

Parameter Coefficient (95% CI) pvalue  Parameter Coefficient (95% CI)  p value
Age category Age category
60-69 y.o. [Reference] 60-69 y.o. [Reference]
70-79 y.o. -1.1(-2.0to -0.3) 0.01 70-79 y.o. -1.2(-2.3t0 -0.1) 0.03

=280 y.0. -1.6 (-3.3t00.02) 0.053 =80 y.o. -3.8 (-6.0 to —1.5) 0.001
Years from study entry -0.8 (-1.3t0-0.2) 0.004 Years from study entry -0.5(-1.2t00.1) 0.1
Baseline PCS score 0.6 (0.6 t0 0.7) <0.001 Baseline MCS score 0.5 (0.4 to 0.5) <0.001
Gender, male 0.4 (-0.5t0 1.2) 0.4 Gender, male 2.0(0.9t03.1) <0.001
Dialysis vintage, year —0.1 (0.1 to —0.03) 0.002 Dialysis vintage, year 0.02 (-0.1to 0.1) 0.7
Coronary artery disease —0.6 (-1.6 t0 0.4) 0.2 Coronary artery disease -0.9 (-2.1t0 0.3) 0.1
Cancer other than skin 0.1 (-1.2to 1.4) 0.9 Cancer other than skin -0.7 (-2.3t0 0.9) 0.4
Cerebrovascular disease -1.0 (-2.2t0 0.3) 0.1 Cerebrovascular disease -0.4(-1.9to 1.1) 0.6
Other cardiovascular diseases  —0.3 (-1.2 to 0.6) 0.5 Other cardiovascular diseases 0.8 (-0.3t0 1.9) 0.1
Congestive heart failure 0.0 (-1.1 to 1.20) 1.0 Congestive heart failure 0.0(-1.5t0 1.4) 0.9
Diabetes mellitus -1.4 (-2.4 to -0.5) 0.004 Diabetes mellitus -1.1(-2.2t00.1) 0.06
Hypertension 0.8(-0.3t01.9) 0.2 Hypertension 1.0 (-0.4 to 2.3) 0.2
COPD ~2.4(-5.9t0 1.0) 0.2 COPD ~1.4(-5.9 t0 3.1) 0.5
Dementia -6.3(-9.6 to =3.00)  <0.001 Dementia —14.6 (-23.4 to —5.8) 0.001
Mild cognitive impairment 2.4 (0.8 t0 5.6) 0.1 Mild cognitive impairment 1.6 (-3.9t07.2) 0.6
Psychiatric disorder 1.6 (-0.1 to 3.3) 0.06 Psychiatric disorder -2.8 (5.0 to —0.6) 0.01
Peripheral vascular disease -0.4 (-1.7 t0 0.8) 0.5 Peripheral vascular disease -1.6 (-3.2to0 -0.1) 0.04
Intercept 17.5 (15.0 to 20.7) <0.001 Intercept 23.1 (19.7 to 26.5) <0.001

Intraclass correlation 0.32 (0.21 to 0.44) -

Intraclass correlation 0.36 (0.27 to 0.47) -

PCS, physical component summary; CI, confidence interval;
y.o., years old; COPD, chronic obstructive pulmonary disease.

CI, confidence interval; y.o., years old; COPD, chronic obstruc-
tive pulmonary disease; MCS, mental component summary.

declined over time in older patients, particularly among
those aged 80 years and older after 2 years’ follow-up.
Among older J-DOPPS patients, the physical compo-
nent was significantly more affected by age than the men-
tal component. This result correlated well with the sub-
stantial decline with older age in the rate of patients who

QOL in Older Hemodialysis Patients

could walk without assistance (Table 1). It has been re-
ported that low muscle mass is associated with worse
physical QOL domains [11]. These observations suggest
that older patients are more restricted in their physical
function than mental function, which is compatible with
data of the worldwide DOPPS reported in 2011 [12].

Am J Nephrol 2020;51:650-658 655
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In our present study, changes in physical and mental
QOL among older dialysis patients were affected by he-
modialysis vintage and age, respectively. Because the bur-
den of symptoms in those on dialysis is high [13], QOL is
often poor and satisfaction with life falls after dialysis ini-
tiation [14]. Perl et al. [7] previously reported slightly
more variability in change in MCS than in PCS regardless
of hemodialysis vintage. Functional dependencies among
elderly people on hemodialysis increase with older age
[15], which might be related to the decline in HR-QOL
observed in our study.

HR-QOL of dialysis patients is lower than that of the
general population or patients who undergo kidney trans-
plantation [16, 17]. A low HR-QOL in dialysis patients is
also associated with decreased survival and more frequent
hospitalization [5, 18, 19]. Mapes et al. reported that with
each 10-point decrease in the HR-QOL score, mortality risk
increased 25% for the PCS and 13% for the MCS. For hos-
pitalization, risk increased 15% for the PCS and 6% for the
MCS. The associations between HR-QOL and outcomes
were reported to be stronger in Japan than in Euro-DOPPS
or in the United States [5]. Measurement of HR-QOL is
important because earlier recognition of low HR-QOL may
allow healthcare providers to identify potentially vulnerable
patients who are at an increased risk of death. In addition,
independent of its strong association with death, HR-QOL
itself is a main outcome measure in ESRD care. However,
routine measurement of HR-QOL is not performed in most
countries except in the USA, while the worst percentage
among DOPPS countries of 11% is Japan [7].

Different approaches are needed for individual varia-
tions in characteristics in older people. Older people tend
to present with multiple comorbidities, a higher risk of
cognitive dysfunction [20], frailty, sarcopenia, and sen-
sory impairment as well as functional and psychological
dependence. Frail adults with ESRD are more likely to
experience worsening HR-QOL [21]. Sarcopenia is asso-
ciated with worse nutritional and clinical conditions and
was a predictor of hospitalization and mortality in elder-
ly patients on maintenance hemodialysis [11]. Impaired
functional status is significantly associated with early
death after starting dialysis especially among older pa-
tients [22]. The fact that PCS and MCS scores declined in
one-quarter of hemodialysis patients aged older than 80
years in our present study indicates the need for social
and mental support by both medical staff and families
with the advance of age.

Intervention to improve HR-QOL in older hemodialy-
sis patients is not necessarily a simple issue. Hemodialysis
patients spend 9-15 h per week on dialysis and those with

656 Am J Nephrol 2020;51:650-658
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more active intradialytic activities are reported to have
better mental and kidney disease-specific HR-QOL [23].
Furthermore, a large international study demonstrated
that social support enhances physical QOL [24]. Improv-
ing individual QOL and the physical and mental health of
older hemodialysis patients will eventually reduce a sub-
stantial and growing burden on society, exemplified by
rapidly increasing medical care costs and number of
healthcare providers.

Our study’s strength is its prospective observational
design and largest sample size to date to assess longitudi-
nal measurements of HR-QOL among a representative
cohort of hemodialysis patients in Japan, employing ex-
tensive case-mix adjustment of comorbidities, biochem-
istry, and treatment-related variables. However, our re-
sults should be interpreted with consideration to the fol-
lowing limitations. First, we were only able to assess
HR-QOL once per year and were unable to assess the im-
pact of any adverse events that may have caused HR-QOL
to decline or increase. Second, our study population was
restricted to patients who had an HR-QOL assessment at
the beginning of follow-up and 2 years after. Patients who
missed completion of even 1 patient questionnaire were
thus ineligible. Third, we did not adjust HR-QOL for so-
cioeconomic, occupational, or living status, all of which
could influence HR-QOL. Fourth, the accuracy of self-
reported QOL in patients with cognitive impairment may
be questionable. It is reported that self-rated patient QOL
tended to be more overestimated than caregiver-rated
QOL [25]. QOL evaluation in cognitive impairment war-
rants careful interpretation. Fifth, this study includes pa-
tients within 1 year after hemodialysis initiation. It is pos-
sible that the magnitude of QOL change is large during
the dialysis induction period, and this may have affected
the results.

In conclusion, physical QOL was worse in the older
age group, whereas mental QOL did not significantly dif-
fer among groups. Changes in physical and mental QOL
among older maintenance dialysis patients were affected
by hemodialysis vintage and age, respectively. Mental
QOL declined over time within a relatively short period
among older hemodialysis patients. Our study suggests
that older hemodialysis patients are at high risk for HR-
QOL deterioration and the need for social and mental
support for older hemodialysis patients by medical staff
and families with the advance of age and hemodialysis
vintage. Additional studies are needed to identify older-
age-related factors specific to HR-QOL and to identify
possible interventions to improve HR-QOL.
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