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In this multi-center longitudinal cohort study conducted in
Australia and New Zealand, we assessed the trajectories of
health-related quality of life (HRQoL) in children with
chronic kidney disease (CKD) over time. A total of 377
children (aged 6-18 years) with CKD stages 1-5 (pre-
dialysis), dialysis, or transplant, were followed biennially for
four years. Multi Attribute Utility (MAU) scores of HRQoL
were measured at baseline and at two and four years using
the McMaster Health Utilities Index Mark 3 tool, a generic
multi-attribute, preference-based system. A multivariable
linear mixed model was used to assess the trajectories of
HRQoL over time in 199 children with CKD stage 1-5, 43
children receiving dialysis and 135 kidney transplant
recipients. An interaction between CKD stage at baseline
and follow-up time indicated that the slopes of the HRQoL
scores differed between children by CKD stage at inception.
Over half of the cohort on dialysis at baseline had received
a kidney transplant by the end of year four and the MAU
scores of these children increased by a meaningful amount
averaging 0.05 (95% confidence interval 0.01 to 0.09) per
year in comparison to those who were transplant recipients
at baseline. The mean difference between baseline and
year two MAU scores was 0.09 (95% confidence interval
-0.05, 0.23), (Cohen’s d effect size 0.31). Thus, improvement
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in HRQoL over time of children on dialysis at baseline was
likely to have been driven by their transition from dialysis
to transplantation. Additionally, children with CKD stage 1-
5 and transplant recipients at baseline had no changes in
their disease stage or treatment modality and experienced
stable HRQoL over time.

Kidney International (2022) m, m-m; https://doi.org/10.1016/
jkint.2022.09.026

KEYWORDS: chronic kidney disease; health-related quality of life; health
utilities index; pediatric nephrology
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experience debilitating symptoms, including fatigue,
nausea, poor appetite, and pain, and they have elevated
risks of cognitive impairment, slow growth rates, and poorer
psychosocial outcomes.'* The improvements in health out-
comes for children with other chronic diseases over the past
decade have not translated to outcomes for children with
advanced-stage CKD needing dialysis. Global data suggest
that the mortality risk for children on dialysis is at least 30
times higher than that for their general-population peers.’
Childhood CKD can negatively impact the physical, psycho-
logical, and social functioning of these children over their
life course, and their quality of life into adulthood.®’
Health-related quality of life (HRQoL) is a multidimen-
sional concept that captures patient- or proxy-reported
impact of disease and treatment on the patient’s physical
and psychosocial functioning.” Studies have shown that adults

C hildren with chronic kidney disease (CKD) frequently
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who had CKD during childhood find themselves at a
considerable health, economic, and social disadvantage. They
are likely to achieve fewer social milestones while growing up,
and they experience low self-esteem, poor employment rates,
fragile interpersonal relationships, and low rates of indepen-
dent living as adults.””"'" Findings from our previous study'”
indicate that, compared with healthy peers, children with
CKD experience reduced HRQoL, driven largely by the do-
mains of emotion, pain, and cognition. Factors associated
with poorer HRQoL may include pain and poor emotional
health for children on dialysis, cognitive impairment, short
stature, and low socioeconomic status.””*'” However, lon-
gitudinal information on the HRQoL of these children is
sparse, as most of the existing studies are cross-sectional. '

An understanding is needed of the trajectory of HRQoL in
children across the full spectrum of CKD and its association
with the course of the disease, because knowledge of these
changes over time will inform evaluation of potential in-
terventions to improve patient-reported outcomes and care
models. For the cohort of children with stage 15 CKD,
receiving dialysis and being transplant recipients at baseline,
this study aimed to describe the longitudinal changes in their
preference-based HRQoL over time.

METHODS

Study population and design

The Kids with CKD (KCAD) study is a prospective longitudinal
cohort study involving 377 children. All school-aged children with
CKD (stages 1-5, on dialysis or with kidney transplants), aged be-
tween 6 and 18 years under the care of a pediatric renal service were
invited to participate in the study. Participants were excluded if the
caregivers were unable to provide written informed consent, or if the
child was not receiving formal education. Children in families in
which no one spoke English were also excluded. The children were
enrolled from 5 (of 8) pediatric nephrology units across Australia
and New Zealand, between January 2012 and September 2016, and
were followed up biennially for up to 4 years. The cohort design and
methods have been described previously.]2 The design, conduct, and
reporting of the study are in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines.'”

This study was approved by the Human Research Ethics Com-
mittee (HREC) of all participating centers (The Children’s Hospital
at Westmead and Sydney Children’s Hospital (HREC/12/SCHN/
159), the Lady Cilento Children’s Hospital (now known as the
Queensland Children’s Hospital; HREC/12/QCRH/113), the Royal
Children’s Hospital (Royal Children’s Hospital Human Research
Ethics Committee: 33229), and the Starship Children’s Hospital
(New Zealand Health and Disability Ethics Committees: 15/NTB/
37). Written informed consent (or assent, depending on participant
age) was obtained from all participants and/or caregivers.

Cohort characteristics

Baseline characteristics of the children were obtained from caregivers
and were cross-checked against medical records when relevant (for
example, when values of CKD stage were missing). These included
details of their medical history (cause of kidney disease, stage of
kidney disease, comorbidities, medication, and immunosuppression)

and demographic data (age, sex, and ethnicity [Caucasian and non-
Caucasian]) and socioeconomic status (SES). The SES of the family
was represented by a global SES index including caregiver education,
income, perceived financial status, employment status, and home
ownership. Principal component analysis was used to determine a
global index that includes multiple variables to provide a broader
reflection of the socioeconomic inequalities in health experienced by
this cohort. The indices derived were relative measures of SES within
the cohort and were useful for considering inequality among the
patients/households in the cohort. Principal component analysis was
applied to all socioeconomic indicator variables (with > 10% con-
tributions) to calculate a combined SES index score. The component
with the highest eigenvalue (at least greater than 1) was used to
specify the overall SES of the participants (global SES index). The
SES component scores for participants were then categorized into
quartiles, with the highest SES (highest quartile) assigned as the
reference category.'” The selection of covariates in our model was
informed by evidence from published literature”>'® and in
consultation with experts in the field. The adjustment for the
covariates was based on the conceptual directed acyclic graph, rep-
resented in Supplementary Figure S1.

Outcomes

HRQoL is measured using generic multi-attribute preference-based
tools that are based on a health classification system underpinned by
several dimensions or attributes. A multi-attribute utility (MAU)
function provides a preference-based score for each of these health
states.'”'® The preference-based scoring system calculates the utility
scores on a generic scale on which “dead” is scored as 0 and “perfect
health” is scored as 1.

The generic multidimensional Health Utilities Index Mark 3
(HUI3) is a widely used, validated, preference-based measure and
was used to assess the HRQoL of participants in this study. This
MAU measure is based on single attributes of pain, hearing, speech,
vision, dexterity, ambulation, cognition, and emotion; each with 5 or
6 levels of function.'” This measure is also used extensively to assess
the HRQoL of children aged 5 years and above, in the general
population and in children with chronic illnesses'”'~*". This 40-
item MAU instrument was completed by primary caregivers if
their child was < 8 years old" (or if an older participant could not
complete the questionnaires themselves), or by the participant at the
time of enrolment, and at 2 years and 4 years. Functions within each
attribute were graded on a 5- or 6-point scale corresponding to level
of severity, ranging from normal function (level 1) to severe
impairment (levels 5 or 6)."” The responses to the HUI3 health status
classification system were converted into multiplicative MAU scores
using a published utility function."” Single-attribute utility (SAU)
scores were calculated from the ordinal scores using SAU functions.
These MAU scores are based on the permutation of responses across
the 8 attributes and are expressed on an interval scale ranging from
—0.36 (representing the health state with the lowest level of function
for all attributes) to 1.00 (representing the health state with the
highest level of function for all attributes).'”'®

Statistical analysis

Demographic data are presented as frequencies (percentages) for
categorical variables, and as median with interquartile range (IQR)
for continuous variables. The MAU and SAU scores were non-
normally distributed and were reported as median (IQR) and
mean (with SD) for each CKD stage and the 3 different time periods
(baseline, years 2 and 4), to enable the generation of utility estimates

Kidney International (2022) m, H-H
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528 Total eligible patients

v

151 (28%) Refusal

v

377 baseline participants

199 CKD stages 1-5

43 Dialysis

135 Kidney transplant recipients

v

15 Dialysis

250 follow-up participants in year 2
91 CKD stages 1-5

118 Kidney transplant recipients
26 Had missing data on CKD stage

176 follow-up participants in year 4
33 CKD stages 1-5
8 Dialysis
90 Kidney transplant recipients
45 Had CKD stage missing

A 4

v

127 Lost to
follow-up

v A

y

A

201 Lost to follow-up
includes 1 death

\4

Baseline QoL scores completed

334 Overall scores calculated

Year 2 QoL scores completed

373 for Pain 357 for Emotion 245 for Pain 231 for Emotion 173 for Pain 158 for Emotion
368 for Vision 375 for Dexterity 240 for Vision 245 for Dexterity 168 for Vision 172 for Dexterity
373 for Ambulation 368 for Speech 247 for Ambulation 243 for Speech 173 for Ambulation 168 for Speech
367 for Cognition 371 for Hearing 245 for Cognition 245 for Hearing 169 for Cognition 168 for Hearing

212 Overall scores calculated

Year 4 QoL scores completed

141 Overall scores calculated

Figure 1| Flow diagram of the study population. Year 4 included 21 participants who were lost to follow-up in year 2 (21 participants with
chronic kidney disease [CKD] stage recorded at baseline but missing in year 2). QoL, quality of life.

that can be used in other studies such as health economic
evaluations.

To account for the repeated measurements within the individual
participants and control for confounding effects, we used a multi-
variable linear mixed model to assess the MAU and SAU scores over
time in children with different CKD stages at study inception,
adjusting for baseline covariates including age, sex, ethnicity, SES,
and comorbidities (as fixed effects). A random intercept null model
was fitted to check for clustering effects in the data.

Changes in the MAU scores during the study were calculated as
the differences between baseline and follow-up measurements and
were compared across the different stages of CKD using paired ¢-
tests. Effect sizes were expressed by Cohen’s d standardized effects by
dividing the changes in each of the MAU scores by the pooled SD of
that score estimated at baseline on the entire sample.”” All analyses
were carried out using R Studio Version 4.0.3.

RESULTS

Baseline characteristics of the cohort

A total of 377 children and adolescents (aged 6—18 years) were
recruited from 2012 to 2016, with data collected at baseline,
and at 2 and 4 years (Figure 1). Of the 377 children, 199 had
CKD stages 1-5, 43 were on dialysis, and 135 had a func-
tioning kidney transplant at study entry. The median age of
the children was 12.6 years (IQR 6.6 years). The cohort
comprised 62% (n = 233) males, and the majority were of
Caucasian background (n = 220, 58%). Approximately 34%
(n = 127) of the study cohort had congenital anomalies of the
kidney and the urinary tract as the underlying cause of kidney
disease. The baseline characteristics of the study population
are presented in Supplementary Table SI. Details of the
missingness of the CKD stages and the HRQoL scores over
time are provided in Supplementary Table S2.

Kidney International (2022) m, H-H

Cross-sectional MAU scores at baseline, year 2, and year 4,
stratified by CKD stages

The median and mean MAU scores are provided in
Supplementary Table S3. Figure 2 shows the distribution of
the average MAU scores by CKD stage and at each time point.
The mean (95% confidence interval [CI]) MAU scores for
children on dialysis at baseline and year 2 were 0.60 (0.49—
0.72) and 0.34 (0.11-0.56), respectively. The mean MAU
scores for children with CKD stages 1-5 at baseline and year-2
follow-up were 0.74 (95% CI 0.69-0.78) and 0.75 (0.69—
0.82), and transplant recipients had mean MAU scores of 0.75
(95% CI 0.70-0.80) at baseline and 0.71 (95% CI 0.65— 0.77)
at year 2. At the year-4 follow-up, very few children were on
dialysis (n = 5). Details of the scores at year 4 are provided in
Figure 2 and Supplementary Table S3.

Change in CKD stage over 4 years

The transition of participants between health states over the
3 time periods is shown in Figure 3. A total of 250 partic-
ipants were followed for 2 years, and 224 recorded their
CKD stage. Of the 224 children who were followed for year
2, 16 children (7%) treated with dialysis at baseline received
a kidney transplant, 12 children (5%) with CKD (stage 5) at
baseline received a kidney transplant, and 5 (2%) with CKD
(stage 5) and 3 (1%) with a kidney transplant commenced
dialysis.

A total of 176 children were followed for up to 4 years, and
data on the CKD stages of 131 participants were available.
Two children (2%) with CKD (stage 1-5) and 2 (2%) with a
kidney transplant at year 2 commenced dialysis by year 4, and
3 children (2%) with CKD (stage 5) in year 2 received a
kidney transplant by year 4. An additional 2 children (2%)
on dialysis at year 2 received a kidney transplant by year 4.

3
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Time CKD stage (n)* Estimate (95% ClI)

Baseline CKD stage 1-5 (179) - 0.74 (0.69-0.78)
Dialysis (37) — 0.60 (0.49-0.72)
Transplant (118) - 0.75 (0.70-0.80)

Year 2 CKD stage 1-5 (80) - 0.75 (0.69-0.82)
Dialysis (12) - 0.34 (0.11-0.56)
Transplant (99) - 0.71(0.65-0.77)

Year 4 CKD stage 1-5 (29) —— 0.74 (0.64-0.85)
Dialysis (5) ————  0.8(0.56-1.00)
Transplant (71) —— 0.78 (0.72-0.84)

e L

02 04 06 08 1.0
MAU scores
Figure 2| Cross-sectional assessments of the multi-attribute utility (MAU) scores of children with chronic kidney disease (CKD) stages

at baseline, year 2, and year 4. *Number of patients whose CKD stage and multi-attribute utility (MAU) scores were available. Cl, confidence
interval.

The health state of most children who had early- or  who were on dialysis and 2 (2%) with CKD stage 5 at baseline

moderate-stage CKD or had a kidney transplant at baseline  did not have follow-up data in year 2. These patients were
remained stable through the study period. Four patients (3%)  subsequently followed and received a transplant by year 4.

Baseline Year 2 Year 4

Dialysis

i

.

T —r
| '\

:L

Figure 3| Proportions of participants with changes in chronic kidney disease (CKD) stages over time. Stages 1 and 2, and stages 3-5
patients have been grouped together for reporting purposes, but only those with stage-5 CKD received a transplant.
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Table 1| Mixed model for MAU scores with interaction term
between baseline CKD stage and follow-up time

Variable Estimate 95% Cl P
Intercept 0.77 0.68 to 0.86 <0.001
Time (per year of follow-up) 0.001 -0.01 to 0.02 0.93
Male 0.07 0.01 to 0.13 0.02
CKD stage (ref: transplant) 0.04
1-5 -0.02 -0.08 to 0.05
Dialysis -0.14 -0.25 to -0.03
Global SES index, quartile 0.02
(ref: SES quartile 4)
1 (lowest) -0.13 -0.22 to -0.05
2 -0.07 -0.15 to 0.01
3 -0.05 -0.13 to 0.03
Ethnicity (ref: Caucasian) -0.02 -0.08 to 0.04 0.52
Time® CKD stage 0.01
Effect of time of follow-up
on:
Transplant ref ref
Stages 1-5 -0.003 -0.02 to 0.02
Dialysis 0.05 0.02 to 0.09

Cl, confidence interval; CKD, chronic kidney disease; MAU; multi-attribute utility; ref,
referent; SES, socioeconomic status.

?All the CKD stages are at baseline; e.g., the interaction term of time with the dialysis
cohort (time*dialysis) refers to the baseline dialysis cohort.

The trajectory of MAU scores over time, stratified by CKD
stage

An interaction occurred between CKD stage at baseline and
follow-up time (P = 0.01), indicating that the slopes of the
MAU scores differed between children with various stages of
CKD at baseline. Compared to kidney transplant recipients at
baseline, the change in the mean (95% CI) MAU score for
children with CKD stages 1-5 at baseline was —0.003 (-0.02 to
0.02) per year. For children with dialysis at baseline, the mean
MAU scores increased by 0.05 (95% CI 0.01 to 0.09) per year
over the 4 years, or about 0.2 in total (Table 1 and Figure 4).

The trajectory of SAU scores over time, stratified by CKD
stage

Analysis of the SAU scores showed that the interaction be-
tween baseline CKD stage and time was significant for the
attributes of pain (P < 0.001), emotion (P = 0.05), and
dexterity (P = 0.03), after adjusting for sex, age, ethnicity, and

0.9-

o
™
'

HRQoL scores
£
5

\
\
\
\
\
\

o
o

0.5-

0 1 2
Time (yr)

SES. No interactions occurred between baseline CKD stage
and follow-up time for other attributes, including vision,
hearing, speech, ambulation, and cognition. Compared to
children with a functioning kidney transplant at baseline,
changes in mean SAU scores in the attributes of pain,
emotion, and dexterity were 0.07 (95% CI 0.03 to 0.10), 0.03
(95% CI 0.005 to 0.05) and 0.02 (95% CI 0.01 to 0.04) per
year, respectively, in children treated with dialysis at baseline.
For children with CKD stages 1-5, the corresponding change
in mean SAU scores for pain, emotion, and dexterity were
0.02 (95% CI —0.002 to 0.04), 0.01 (95% CI —0.004 to 0.02),
and 0.01 (95% CI -0.004 to 0.02), respectively, compared to
children with kidney transplants at baseline. The predicted
changes in SAU scores for the attributes of pain, emotion, and
dexterity by CKD stage are shown in Supplementary Table S4
and Supplementary Figure S2.

Changes in health states and the effects on MAU scores over
time (Supplementary Table S5)

The change in mean MAU scores between baseline and year 2
for those who changed health states to transplantation (who
transitioned from dialysis to transplant and advanced CKD
stage to transplant), was 0.09 (95% CI —0.05 to 0.23; Cohen’s
d for effect size = 0.31). In contrast, for those whose CKD
stage remained unchanged, the change in mean MAU scores
was —0.002, (95% CI —0.04 to 0.03; Cohen’s d for effect size =
—0.01). Among children who commenced dialysis either from
advanced-stage CKD or transplant, the change in mean MAU
scores was 0.02, (95% CI —0.25 to 0.29; Cohen’s d for effect
size = 0.09). The data from between years 2 and 4 were
insufficient to conduct a meaningful analysis of the change in
HRQoL scores and effect sizes.

DISCUSSION

In this large multicenter prospective observational study over
4 years, designed to explore the longitudinal changes in
preference-based HRQoL across the full spectrum of CKD
and treatment modalities, we found differential effects of time
on the overall and attribute-specific HRQoL with CKD stage.
The health status of most children with early- to moderate-
stage CKD and with kidney transplants at study inception

CKD stage
== Transplant
= = stage 1-5

== = Dialysis

Figure 4| Predicted multi-attribute utility (MAU) scores over 4 years of follow-up across different chronic kidney disease (CKD)
stages at baseline. The movement of MAU scores has been plotted for CKD stages at baseline. Health Utility Index score range: -0.36 to 1.0.

HRQoL, health-related quality of life.
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remained relatively unchanged, and these children had stable
multi- and single-attribute utility scores as they aged. Chil-
dren treated with dialysis at baseline reported significant
improvements in their MAU scores, with a mean increment of
0.05 per year over the 4-year period. This change is relevant,
as prior studies have indicated that differences of 0.03 or
greater in the mean MAU scores are clinically important.'”*’
The transition from dialysis to transplant may have accounted
for this improvement, noting that over 50% of children (22 of
43) who were treated with dialysis at baseline received a
kidney transplant by year 4.

Longitudinal assessments of HRQoL have been performed
in children in the context of chronic diseases, including
cancer and asthma, with studies reporting considerable vari-
ability in utility scores over time.”*”> HRQoL is a health
construct that is not always constant across the illness tra-
jectory but may vary as expectations and experiences (shaped
by factors such as sex, age, SES, and disease treatment) change
over time.””® Our research findings have confirmed this dy-
namic nature of the HRQoL in the pediatric dialysis popu-
lation. We observed improved utility scores for children on
dialysis at baseline but relatively stable scores (both multi-
and single-utility attributes) for the early-to-moderate CKD—
stage and transplant populations over time. These are novel
findings, as most studies on HRQoL in pediatric CKD pop-
ulations are cross-sectional and include small s.amples,m"y’28
with no data evaluating long-term changes in HRQoL.

Our data also showed that not all changes in CKD stages
corresponded to an observed change in HRQoL. Perceptions of
illnesses are subjective,29 and the expectations of health out-
comes may have influenced how the children and caregivers
evaluated their HRQoL.”””' Some of our participants, who
have experienced a lifelong impact of CKD, may not have
considered experiences of poorer health as having a profound
effect on their HRQoL because their expectations of health are
equally low, or they may have adapted to their disease states.
This possibility is reflected in our findings, as we observed
relatively stable HRQoL scores in children, even those with a
deterioration in their health state (such as allograft loss and the
transition from transplantation back to dialysis). Conversely,
children who have been in good health may have higher ex-
pectations of their future quality of life,”” and a new diagnosis of
kidney disease may significantly diminish these expectations.

Compared with the Longitudinal Study of Australian
Children (LSAC),”” we found that the primary caregivers of
our study were less likely to be employed (60% compared to
75%) and belonged to a lower-income category. Such
disparity was even more pronounced (58% unemployed)
among the caregivers of children on dialysis.”” Our data
confirmed the disproportionate burden of CKD in disad-
vantaged communities and the high disease burden experi-
enced by the children, which further restricted employment
opportunities for the caregivers.

Children treated with dialysis also endured the highest
levels of disability. Specifically, children on dialysis had poorer
HRQoL scores in dexterity, emotion, and pain, in comparison
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to those who had a transplant. With disease progression,
children on dialysis may experience debilitating symptoms,
including bone pain and fatigue, which may have over-
whelming impacts on their physical functioning.”*”> Children
on dialysis have a sense of losing their independence, with
machine dependence, a high reliance on caregivers, and a
restricted lifestyle, leading to anxiety, frustration, and feelings
of helplessness,36 which could be associated with diminished
HRQoL scores in emotion. Additionally, these children can
also experience decreased gross motor function from reduced
physical activity.”” This decrease may have contributed to the
decrements in dexterity scores. Our study findings revealed
important improvements in the HRQoL scores over time in
the domains of pain, emotion, and dexterity of patients who
had been on dialysis at baseline. This change may, in part, be
associated with the transition from dialysis to transplant.
Interventions to improve not just graft survival, but also the
overall well-being and life participation of children with CKD
should be a priority for future research. Effective manage-
ment strategies, such as early screening and interventions for
bone diseases, effective pain management strategies, dietary
modifications, and individualized assessment should be in-
tegral to the patient’s care plan.

The strength of this study lies in the prospective, longi-
tudinal measurement of quality-of-life outcomes. This study
included 5 (of 8) pediatric nephrology centers in Australia
and New Zealand and is one of the largest studies to measure
multi- and single-attribute utility scores across all stages of
CKD in children and adolescents over time. The HUI3 scores
appeared to have reasonable known group and discriminant
validity, as the responses enabled separation between children
with different stages of CKD. The HUI3 instrument also has
high acceptability in this population, as the level of missing-
ness within the individual attributes was low at baseline.

The study has several potential limitations. Over 30% and Q7

50% of the cohort at baseline did not participate in the
follow-up at years 2 and 4, respectively. Their baseline char-
acteristics are provided in Supplementary Tables S6-S9.
Children who were lost to follow-up were older, had earlier-
stage CKD at baseline, were from lower-SES backgrounds,
and were more likely to have congential anomalies of the
kidney and urinary tract (CAKUT) or glomerulonephritis as
their primary cause of kidney disease. Differential dropout
(data missing not at random) across CKD stages over the 4
years may have also biased the longitudinal HRQoL estimates
across baseline CKD stage. The systematic attrition also may
have reduced the generalizability of our findings and the
statistical power to detect the effects of interest. Due to the
small number of children with earlier-stage CKD, children
with CKD stages 1-2 and 3-5 were combined into a single
category in the analyses, ensuring power was sufficient for the
longitudinal analyses.

Given the observational nature of this study, our partici-
pants may have been at different points on their disease tra-
jectories when their HRQoL was measured. Despite multiple
utility scores being measured over the course of the study, we
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were unable to truly ascertain the specific points on which the
child’s disease trajectories and complications were assessed.
Although the HUI3 instrument was able to capture a relative
change in the HRQoL as our children transitioned between
disease stages, the change (as measured by the effect size) was
small, compared to the minimally important difference for this
instrument, for transitions to a worse stage (commencement of
dialysis due to disease progression or allograft loss). A disease-
or condition-specific HRQoL instrument may be more
responsive to a “treatment” effect than a generic HRQoL in-
strument. Hybrids of generic and disease-specific HRQoL in-
struments have been recommended by prior studies, to
measure quality of life using methods that integrate patient
preferences.”” For example, Cella et al.*’ have described the
functional assessment of chronic illness therapy (FACIT)
approach in the context of cancer patients. Further investiga-
tion is needed into hybrid measures applicable to children with
CKD.

In our study, the HRQoL measure was reported by a single
person (caregiver or when possible, the child), and potential
discrepancies between caregiver and child reports in re-
sponses to the HUI3 were not assessed. We also did not have
information regarding the proportion of HUI3 completed by
the children and the caregivers. The differences in the per-
ceptions of HRQoL between children with CKD and their
caregivers could have led to a bias in the results.”"’
Furthermore, the source value set for the HUI3 instrument
was derived from an adult Canadian population® and
therefore may not be representative of a pediatric cohort with
chronic illness. HRQoL reported by parent proxy is an
established and validated practice, given the child’s cognitive
immaturity and dependency on their caregivers.'"** For
children of very young ages, parent proxy reports are the only
method of eliciting HRQoL information. Prior studies have
indicated that parent proxy reports are moderately correlated
with child reports, with higher agreement related to objective
domains, such as physical activity, functioning, and symp-
toms, and poorer concordance in social and emotional do-
mains.*” " The magnitude and direction of the differences
between the child and parent proxies vary with the health
conditions, valuation methods, and proxy types. A recent
study conducted in Taiwan that examined the HRQoL using
the Pediatric Quality of Life Inventory (PedsQL) in children
with early-stage CKD found on average, lower HRQoL scores
reported by parents than by children and adolescents. Similar
findings were observed in Korea and the US.”*>*° In our
study, the HRQoL measure was reported by a single person
(caregiver, or when possible, the child), and potential dis-
crepancies between caregiver and child in completing the
HUI3 were not assessed. Future studies should incorporate
the child’s perspective in the assessments, ensuring that all
perspectives on the HRQoL evaluation are considered.

Our findings also may not be generalizable to non—English
speaking families or to low-/middle-income countries.
Approximately 28% of children and families declined to
participate, and selection bias may limit the conclusions that
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can be drawn from the study findings. The characteristics of
patients and families who did not participate, and the reasons
for refusal, were not available. Therefore, we could not
determine the characteristic differences between the eligible
families that participated and those that did not.

Conclusion

Children treated with dialysis had the greatest burden of
disability and a lower HRQoL at baseline, but an improve-
ment in multi- and single-attribute utility scores was observed
over time. The transition from dialysis to transplantation may
have contributed to the improvement in the HRQoL in
children treated with dialysis at baseline. In contrast, the CKD
status and HRQoL of children with CKD stages 1-5 and
kidney transplants remained stable over time.
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