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A B S T R A C T

Background. The burden of chronic kidney disease (CKD) and
its treatment may severely limit the ability of children with
CKD to do daily tasks and participate in family, school, sporting
and recreational activities. Life participation is critically impor-
tant to affected children and their families; however, the appro-
priateness and validity of available measures used to assess this
outcome are uncertain. The aim of this study was to identify the
characteristics, content and psychometric properties of existing
measures for life participation used in children with CKD.
Methods. We searched MEDLINE, Embase, PsychINFO,
Cumulative Index to Nursing and Allied Health Literature and
the Cochrane Kidney and Transplant register to August 2019
for all studies that used a measure to report life participation in
children with CKD. For each measure, we extracted and ana-
lyzed the characteristics, dimensions of life participation and
psychometric properties.
Results. From 128 studies, we identified 63 different measures
used to assess life participation in children with CKD. Twenty-
five (40%) of the measures were patient reported, 7 (11%) were

parent proxy reported and 31 (49%) had both self and parent
proxy reports available. Twenty-two were used in one study
only. The Pediatric Quality of Life Inventory version 4.0 generic
module was used most frequently in 62 (48%) studies. Seven
(11%) were designed to assess ability to participate in life, with
56 (89%) designed to assess other constructs (e.g. quality of life)
with a subscale or selected questions on life participation.
Across all measures, the three most frequent activities specified
were social activities with friends and/or family, leisure activities
and self-care activities. Validation data in the pediatric CKD
population were available for only 19 (30%) measures.

Conclusions. Life participation is inconsistently measured in
children with CKD and the measures used vary in their charac-
teristics, content and validity. Validation data supporting these
measures in this population are often incomplete and are
sparse. A meaningful and validated measure for life participa-
tion in children with CKD is needed.
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ure, life participation, patient-reported outcome measures
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I N T R O D U C T I O N

Children with chronic kidney disease (CKD) have a higher
chance of early mortality and disabling physical comorbidity
[1]. They are also at an increased risk of worse psychosocial and
cognitive functioning and poor developmental, educational and
vocational outcomes compared with their healthy peers [2–7].
Moreover, the treatment burden and side effects of medications,
lifestyle restrictions, dialysis and hospitalization can severely
limit their ability to participate in activities, including school,
family, sports and recreation.

Children with CKD, caregivers and health professionals
have identified life participation as a critically important out-
come [8, 9]. Life participation is defined as the ability to partici-
pate in meaningful activities of daily living [10]. Specifically, for
children with CKD, being unable to attend school, participate
in sports, spend time with friends, engage in recreational activi-
ties (e.g. sleepovers, vacations) and travel impairs their overall
quality of life, mental health and capacity for self-management
[11]. In general, they report poor quality of life across all
domains, particularly social functioning [12]. Despite being of
high priority to children with CKD and their families, the

outcome of life participation is largely absent from trials [13]
and the appropriateness and validity of available measures used
to assess this outcome are uncertain.

The aim of this study was to identify the characteristics, con-
tent and psychometric properties of patient- and parent proxy–
reported outcome measures used to assess life participation in
children with CKD. This may inform the choice or develop-
ment of a meaningful and psychometrically robust and feasible
outcome measure to evaluate life participation in children with
CKD.

M A T E R I A L S A N D M E T H O D S

Selection criteria

We searched for all study designs [randomized and non-
randomized trials and observational studies (i.e. cohort studies,
case–control, cross-sectional studies)] that included a patient-
or parent proxy–reported outcome measure of life participation
in children with CKD. The measure had to be completed by
patients or by their parents/guardians (as proxy for their child).
Studies were eligible if they included children 0–18 years of age
with CKD (any cause and any stage of treatment, including
CKD not requiring kidney replacement therapy, hemodialysis,
peritoneal dialysis or kidney transplantation). Studies that in-
cluded a patient- or parent proxy–reported outcome measure
for other constructs (e.g. quality of life and health status) were
eligible if at least one question (item) was specific to life partici-
pation. We excluded studies if the measure of life participation
was clinician reported or if the measure only included concepts
that were distinct and separate to life participation (e.g. physical
function/mobility and mental health). Abstract-only citations
were included if they provided sufficient information about the
measure (characteristics and content) used to assess life
participation.

Study sources and measures

The search strategies are provided in Supplementary data,
Table S1. We conducted searches in MEDLINE, Embase,
PsycINFO, Cumulative Index to Nursing and Allied Health
Literature and the Cochrane Kidney and Transplant register
from database inception to August 2019. Google Scholar and
reference lists of relevant studies and reviews were also
searched. Two authors (J.K. and E.H.) screened all abstracts and
excluded those not meeting the inclusion criteria then assessed
the remaining full-text articles for eligibility. Other authors
(A.J., K.M. and A.T.) reviewed the titles, abstracts and full texts.
Any uncertainties or disagreements about the inclusion of
articles were discussed among the authors (J.K., E.H., A.J., K.M.
and A.T.) until a consensus was reached.

Data extraction and analysis

The first author (J.K.) extracted the following characteristics
from each study: publication year, sample, patient age (mean/
median, range), treatment modality (not on kidney replacement
therapy, peritoneal dialysis, hemodialysis and kidney trans-
plant), country, type of intervention (if applicable) and the mea-
sure used to assess life participation. For each outcome

KEY LEARNING POINTS

What is already known about this subject?

• Children with chronic kidney disease (CKD), care-
givers and health professionals have identified life
participation as a critically important outcome, yet is
largely absent from trials.

• The appropriateness and validity of available measures
used to assess this life participation are uncertain.

What this study adds?

• Life participation is inconsistently measured in chil-
dren with CKD, with 63 different measures used in
trials and observational studies.

• The measures used vary in their characteristics and
content.

• Validation data supporting the use of measures for
life participation in children with CKD are often in-
complete and sparse.

What impact this may have on practice or policy?

• Implementation of a core outcome measure for life
participation in research can enable assessment of the
comparative effect of interventions across trials and
ensure that relevant evidence is generated for in-
formed decision making.

• A standardized outcome measure for life participation
has the potential to inform the development and
evaluation of interventions to improve the ability of
children with CKD to participate in daily living.
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measure, we referenced to the source study and searched for the
full measure to extract the following characteristics: number of
studies that used the measure, response format, number of
items, recall period, cost of license to use the measure and com-
pletion time. One author (E.H.) searched for validation studies
for each measure to extract psychometric data in children with
CKD. The data were cross-checked by two other investigators
(A.B. and A.J.).

Content dimensions of life participation

Life participation includes obligatory (e.g. school, homework
and chores) and nonobligatory activities (e.g. social, sports and
recreational activities) [14, 15]. We analyzed the content of
each measure and classified the activities specified as obligatory
and/or nonobligatory. We also assessed the frequency of spe-
cific activities that appeared in three or more outcome measures
(e.g. walking, sports and social activities).

Assessment of psychometric properties

We used the Consensus-based Standards for the Selection of
Health Measurement Instruments—Core Outcome Measures
in Effectiveness Trials (COSMIN-COMET) framework [16] to
examine the evidence, where available, for the following psy-
chometric properties: content validity, criterion validity, cross-
cultural validity, known groups validity, structural validity, re-
sponsiveness and reliability, including internal consistency and
test–retest. We did this for each of the patient- and parent-
reported outcome measures identified.

R E S U L T S

Characteristics of the measures

Across the 128 studies we identified 63 different measures
that assessed life participation. Of these, 22 (35%) measures
were used in only one study. The Pediatric Quality of Life
(PedsQL) Inventory version 4.0 generic module [17] (all ver-
sions) was used most frequently [62 studies (48%)], followed by
the PedsQL Inventory version 3.0 end-stage renal disease
(ESRD) module [18] (all versions) [11 studies (9%)], 36-item
Short Form Health Survey [19] (SF-36) [7 studies (5%)] and the
Child Health Questionnaire Parent Form [20] (CHQ-PF50) [7
studies (5%)]. Detailed characteristics and frequency of use for
the measures are provided in Table 1.

Of all the measures identified, 10 (16%) were developed spe-
cifically for use in children with CKD, 38 (60%) were developed
for use in children and 1 (2%) was developed for use in patients
with CKD, although not specifically for children. Nine meas-
ures had different versions for different age groups. For exam-
ple, the PedsQL version 4.0 ESRD had a version for 2–4, 5–7, 8–
12 and 13–18 years. Thirty-one (49%) of the measures had both
self-report and parent proxy–report versions available. Seven
(11%) of the measures were only parent proxy–reported meas-
ures. Among the patient-reported measures, the ages for which
they were designed ranged from 4 to 18 years. Seven (11%)
measures were designed to assess the ability to participate in life
(e.g. physical activity, activities of daily living, impact of disease
or impact of symptoms), compared with 56 (89%) measures

that were designed to assess a broader construct (e.g. quality of
life, general or psychological health) with a subscale or selected
questions on life participation.

The time taken for completion of each measure ranged from
<2 to 45 min. The number of items in the questionnaires
ranged from 5 [European Quality of Life (EQ-5D-Y/3L)] [30]
to 107 [Child Health and Illness Profile-Adolescent Edition
(CHIP-AE)] [52]. The recall period ranged from the day of as-
sessment to 1 year back. Most of the measures [48 (76%)] were
free of charge for noncommercial use, some of which required
study registration.

Characteristics of studies

We selected 128 studies, conducted across 33 countries, that
included a total of 10 298 participants. In 31 studies, both adults
and children were included; however, the number of children
was not specified in all of these studies. Of the included studies,
5 (4%) were randomized trials, 5 (4%) were nonrandomized tri-
als and 118 (92%) were observational studies. The search results
can be found in Figure 1 and the study characteristics are shown
in Supplementary data, Tables S2 and S3.

Content of measures

Fifty (79%) measures assessed both obligatory and nonobli-
gatory dimensions of life participation. Three (5%) measures in-
cluded obligatory only dimensions and 10 (16%) included
nonobligatory only measures. The activities stated within each
dimension varied across studies, as did the specificity of the
questions asking about the activities. For example, some meas-
ures had questions about specific activities, including the per-
son’s ability to dress, eat, walk, go to school or do chores, while
other measures had questions that addressed life participation
more generally, for example: things you want to do, things you
are used to doing or things you do for fun. The details of the ac-
tivities assessed in each measure are shown in Table 2.

Psychometric properties

The assessment of validity and reliability for each measure is
shown in Supplementary data, Table S4. Of the 63 measures,
only 19 had validation data from the pediatric CKD population.
The reporting of psychometric data was variable and none of
the measures reported information on more than three of the
seven psychometric properties. Of these 19 measures, 1 was a
generic measure for all ages (including both children and
adults), 17 were child-specific generic measures and 1 was a
CKD-specific measure designed for children. A summary of the
psychometric data for each of these measures is provided in
Table 3.

Most of the measures included were developed specifically
to assess health-related quality of life in children and adoles-
cents. Those for which psychometric information is available
are discussed below. The 16D, a health-related quality of life
questionnaire for adolescents, was adapted from its adult
counterpart, the 15D, by a multidisciplinary working group
[22]. In terms of content validity, 16D measured aspects of
functioning specifically affected by the health state, and the
measure was pilot tested in a healthy male adolescent sample

1926 J. Kerklaan et al.
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[22] . The one study available that examined discriminant
validity found that children in the kidney transplant waitlist
sample reported lower 16D scores than healthy controls
[22]. The CHIP-AE also demonstrated adequate discrimi-
nant validity, with adolescents with CKD reporting lower
satisfaction and physical activity and higher emotional dis-
comfort, risk, family involvement, home safety and health
and social problem-solving compared with healthy controls
[55]. Patients with a kidney transplant reported higher qual-
ity of life than those on dialysis or with pre-dialysis CKD
[55].

The PedsQL Inventory Generic Core Scales version 4.0 for
toddlers, young children, children and teenagers also demon-
strated good discriminant validity, with both child- and
parent-reported scores differing by disease status and treat-
ment modality [54, 59]. Regarding convergent validity, this
measure demonstrated associations between emotional func-
tioning and social factors such as family structures. Internal
consistency was high for both the parent proxy–reported
score and the child-reported score. The PedsQL Transplant
modules for toddlers, young children, older children and ado-
lescents were developed through a series of interviews, focus
groups, pretesting and field testing and demonstrated high in-
ternal consistency for both child-reported and parent proxy–
reported measures [42].

The Patient-Reported Outcomes Measurement Information
System (PROMIS) pediatric measures (including depression,
anxiety, fatigue, mobility, pain interference, peer relations and
upper extremity function) also exhibited high content validity
in a pediatric CKD population [56]. The items for the measures
were developed through focus groups, cognitive interviews, ex-
pert item review and pilot testing, after which item response
theory (IRT) analysis was conducted to group items into meas-
ures [55, 57]. The PROMIS measures provided strong evidence
of discriminant validity, such that scores across many of the
measures were worse for those with a more advanced stage of
CKD, higher disease activity, greater comorbidity and greater
history of hospital admission [56]. The Test of Quality of Life in
Children with Kidney Disease measure was adapted from other
childhood health-related quality of life measures in consultation
with patients and parents, as well as pilot studies [50]. The mea-
sure demonstrated very high internal consistency for both
child-report and parent proxy–report scales [50]. Finally, the
SF-36, a generic health-rlated quality of life (HRQoL) measure
used for both adults and children, demonstrated discriminant
validity in a pediatric CKD population [58]. SF-36 scores varied
across treatment modality, with patients receiving dialysis indi-
cating worse scores than transplant recipients and patients with
any stage of CKD indicating worse scores than healthy controls
[58].

D I S C U S S I O N

While life participation is critically important to children across
all stages of CKD, this outcome is infrequently reported in re-
search in CKD, with many different measures used. Of the 128
trials and observational studies that reported life participation,
63 different measures were used to assess this outcome. Some
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scales that include an item covering life participation may have
primarily been assessing another construct. These measures
varied in terms of content, response scale, number of items,
completion time, recall period, cost and availability of psycho-
metric data. Of these measures, 38 (60%) were developed for
children to complete and 31 (49%) were designed for children
�8 years of age. Seven (11%) were specifically designed for par-
ent proxy reporting. Ten (16%) measures were developed for
use specifically in children with CKD. Most of the measures
assessed life participation with questions that included both
obligatory and nonobligatory activities. In terms of the specific
activities of life participation that were included in the meas-
ures, the top five most common were social activities with
friends and/or family [41 (63%) measures], leisure activities [30
(48%) measures], self-care activities [28 (44%) measures], walk-
ing and/or running [26 (41%) measures] and sports [17 (27%)
measures].

The variability of the measures used and evidence for the
psychometric properties could be due in part to differences in
the patient populations and countries in which they were ad-
ministered. The most frequently used measures were the
PedsQL generic module (all age versions), PedsQL ESRD (all
age versions) module, SF-36 and the CHQ-PF50, which were
used in two-thirds of the studies overall. These four were global
health-related quality of life measures that included questions
on life participation. Life participation was seldom assessed as a

distinct or separate construct in children with CKD. Instead, it
was often incorporated as a component of quality of life.
Similarly, life participation was rarely reported as a separate
construct for parent proxy–reported measures.

Detailed classifications for the specific constructs of activ-
ities and participation have been developed as part of the
World Health Organization’s International Classification of
Functioning, Disability and Health Children and Youth ver-
sion [60]. These include domains such as mobility (e.g. walk-
ing and moving), self-care (e.g. washing oneself, dressing and
eating), domestic life (e.g. household tasks), interpersonal
interactions and relationships and community and social
and civic life (e.g. recreation and leisure). Life participation is
a critically important construct to children with CKD that is
likely to be a major contributor to overall quality of life. Life
participation clearly and directly addresses the ability to do
activities that are important to them [11, 61]. Of note, a study
found that children with a kidney transplant had similar
scores to children receiving dialysis based on the HRQoL as-
sessment, but when asked if the transplant had changed their
lives in a positive way, they agreed that the transplant had
improved their social life [62]. Thus life participation (which
includes the ability to participate in social activities) may be
more discriminatory in assessing this patient-important out-
come. These reasons support the assessment of life participa-
tion as a construct on its own. Of note, life participation has

Records screened
(n=15 066)

Full-text articles
assessed for eligibility

(n=511)

Studies identified
through hand-search

(n=2)

Irrelevant records
(n=14509)

• Not conducted in chronic kidney disease population (5679)
• No concept of life participation examined (5152)
• Duplicate article (2686)
• Not conducted in paediatric population (487)
• Non-primary research (editorial, commentary, protocol,
  letter, review, meta-analysis) (437)
• Validation/index studies (75)
• Conducted in animals (39)

Full-text articles excluded
(n=383)

• No concept of life participation examined (132)
• Not conducted in paediatric population (118)
• No patient (parent)-reported measure of life participation (52)
• Non-primary research (48)
• No full text available (24)
• Not conducted in chronic kidney disease population (9)

Included in systematic review
128 studies

63 measures

MEDLINE
6188 citations

Embase
7170 citations

PsycINFO
113 citations

CINAHL
196 citations

CKT register
1397 citations

FIGURE 1: Search results.
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been assessed in other childhood chronic conditions includ-
ing cancer and congenital heart disease [63, 64].

Studies that have evaluated the psychometric properties of
measures used to assess life participation in children with CKD
are extremely sparse and incomplete, with only 19 (30%) of the
63 measures containing some validation data. No single mea-
sure had comprehensive validation data. Even the most fre-
quently used measures had very limited evidence for
psychometric properties. Therefore the suitability of measures
to assess life participation in children with CKD remains uncer-
tain and further validation is needed. Among the few measures
that have been validated in children with CKD, the types of psy-
chometric properties assessed were variable and limited. Similar
conclusions were reached in a recent systematic review assess-
ing PROMs in children with solid organ transplantation [65].

We conducted a comprehensive search for measures used to as-
sess life participation in children with CKD and assessed the psy-
chometric properties of the measures found. This review included
patient-reported measures as well as parent proxy–reported meas-
ures. We only included studies evaluating children with CKD, so it
is possible we have not included measures of life participation used
in other populations that may be potentially relevant.

This review provides comprehensive evidence to inform the
process for establishing a core outcome measure for life partici-
pation in children with CKD. A core outcome measure must
ensure that life participation is relevant to patients and assessed
and reported in a consistent and accurate way. The measures
found in this review included activities such as schoolwork [17,
20–23, 26–30, 34, 37–40, 43, 45–48, 50, 66], sports [17, 19, 21,
22, 26, 27, 41, 43, 45, 48], spending time with family and friends
[17, 19, 20, 22, 23, 26–30, 36–40, 43, 45, 46, 48, 49, 54, 67] and
being able to keep up and do the things they like to do [21–26,
28–30, 36, 38, 39, 42–44, 46, 48, 50, 51, 54]. These have been
identified as meaningful life activities by children with CKD [9,
11, 68]. Some of the measures that were designed for use in
adults asked about activities less relevant to children, including
grocery shopping [19, 45], vacuum cleaning [19, 45, 69] or sex-
ual activity [51, 69–71].

Some children with CKD may not be able to complete meas-
ures themselves, such as younger children or children with se-
vere cognitive impairment or intellectual disability. Thus the
use of parent proxy–reported measures may be required.
However, this can be challenging because studies have shown
discrepancies between children and their parents/caregivers
[72–74]. For parents, the assessment of their child’s health is
based on what can be observed (rather than direct experience)
and may be influenced by additional factors including their
own well-being, their involvement in treatment and their re-
sponsibility for the child’s daily care [73, 75]. In our review, 45
(35%) studies compared patient- and parent proxy–reported
data. The potential discrepancies in responses will need to be
considered in the selection or development of parent proxy–
completed measures. [74–76].

Life participation is a concept that is well-established in the
field of occupational therapy. Measures that have been used in
this field, which were not captured in our review, include the
Child and Adolescent Scale of Participation [77], which assesses
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children’s participation by measuring the extent to which chil-
dren participate in home, school and community activities, and
the Children Participation Questionnaire, which is a parent-
completed measure of activities of daily living, instrumental ac-
tivities of daily living, play, leisure, social participation and edu-
cation [78]. The Pediatric Measure of Participation has been
used in children with spinal cord injury and includes items that
assess essential activities (e.g. caring for oneself) and discretion-
ary activities (e.g. sports, having sleepovers) [79]. The Patient
Reported Outcomes Measurement Information System Ability
to Participate in Social Roles and Activities measure is designed
for use in adults [80] and we are not aware of reports of its use
in the pediatric population.

The use of patient-reported outcome measures in research
and practice is being widely advocated to provide information
on how patients feel and function, in order to improve the qual-
ity and cost of care [65, 81, 82]. These measures should assess
outcomes that are important to patients and caregivers. The
Standardized Outcomes in Nephrology–Children and
Adolescents initiative established life participation as the most
important patient-reported outcome for children with CKD,
through nominal group technique, a Delphi survey and consen-
sus workshops, which involved >120 patients, 220 caregivers
and 400 health professionals from >70 countries [61, 83, 84].
Subsequent work will involve the selection or development of a
validated core outcome measure for life participation in chil-
dren with CKD, which will be based on the COSMIN-COMET
framework [16]. This will include a consensus workshop and
stakeholder interviews with children, adolescents and young
adults with CKD, caregivers and health professionals. To ensure
that the measure includes relevant content related to life partici-
pation, the measure will be piloted with cognitive interviews
and validation studies.

A well-validated and standardized measure for life participa-
tion is necessary to ensure that this important outcome is reli-
ably, consistently and meaningfully assessed in children with
CKD. Implementation of a core outcome measure for life par-
ticipation in research can enable assessment of the comparative
effect of interventions across trials and ensure that relevant evi-
dence is generated for informed decision making. Ultimately, a
standardized outcome measure for life participation has the po-
tential to inform the development and evaluation of interven-
tions to improve the ability of children with CKD to participate
in daily living.
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