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Abstract

Purpose This meta-analytic review aimed to estimate the magnitude of health-related quality of life (HrQoL) impairments,
as assessed by the KIDSCREEN questionnaires, both self- and parent-reported, in 8- to 18-years-old children/adolescents
with chronic health conditions.

Methods To identify studies using the KIDSCREEN questionnaires, three electronic databases (PubMed, PsycINFO,
EBSCOhost Psychology & Behavioral Sciences) were searched. The final search (February 14-15, 2018) revealed 528
non-duplicated articles, of which 23 papers (21 studies) directly compared the HrQoL of pediatric patients to community/
healthy controls and were included in the meta-analysis. Pooled mean differences (MD) with 95% CIs were estimated using
the inverse-variance random-effects method.

Results Of the 21 studies, 16 used self-reports, one used parent-reports and four adopted a multi-informant approach. Self-
reported data were retrieved from 20 studies (4852 cases/28,578 controls), and parent-reported data were retrieved from
four studies (511 cases/433 controls). Pediatric patients presented significant HrQoL impairments in the domains of physical
well-being (MD =—-4.84, 95% CI —6.44/—3.24 for self-reports; MD=—6.86, 95% CI —10.42/—3.29 for parent-reports)
and peers and social support (MD=—1.29, 95% CI —2.25/—0.34 for self-reports; MD=—3.90, 95% CI —5.28/—2.52 for
parent-reports), compared to community/healthy peers. Between-studies heterogeneity was explained by diagnostic catego-
ries, instrument version and informants.

Conclusions The identification of significant HrQoL impairments among pediatric patients, specifically in the physical and
social domains, highlights the importance of routine psychosocial assessment and intervention in primary pediatric healthcare
services. Specific recommendations include the use of profile measures, both self- and parent-reports, and the prioritization
of oncology, endocrinology and neurology services.

Keywords Children and adolescents - Chronic health conditions - Health-related quality of life - KIDSCREEN
questionnaires - Meta-analytic review - Patient- and parent-reported outcomes

Introduction

Over the last decades, technological advances in medicine
have resulted in increased survival rates and a greater prev-
alence of chronic physical health conditions in childhood
[1, 2]. Additionally, environmental (e.g., air pollution) and
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behavioral changes (e.g., nutrition and physical activity pat-
terns) have contributed to an increased incidence of con-
ditions such as asthma and obesity [3, 4]. The worldwide
prevalence of chronic conditions in childhood is approxi-
mately 10%, although accurate rates are difficult to estimate
because epidemiological studies often focus on specific
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diagnoses [5]. Within a non-categorical approach, chronic
conditions in children are mainly characterized by (1) limita-
tions in age-appropriate function, activities or social roles;
(2) reliance on compensatory mechanisms such as medica-
tion, special diet, equipment or personal assistance; and (3)
use/need for medical, psychological or educational services
beyond routine care [6]. Emphasizing the similarities in
functional limitations and their psychosocial consequences
(recurrent hospitalizations, limited participation in school/
social activities, etc.) across health conditions, rather than
the idiosyncratic characteristics of specific diagnoses, ena-
bles inter-diagnostic comparisons and has been highly rec-
ommended for psychosocial research [7-9].

Studies comparing the health-related quality of life
[HrQoL] of pediatric patients and physically healthy peers
have yielded inconsistent findings regarding the magnitude
of impairments and the most affected domains in pediatric
patients. For instance, Varni et al. [2] reported significantly
lower HrQoL across children with several disease clusters
in comparison to healthy children for all domains of func-
tioning assessed by the Pediatric Quality of Life Inventory
(PedsQL). Specifically, medium to large effect sizes for
overall HrQoL, physical health, psychosocial health and
school functioning were found. In contrast, Grootenhuis
et al. [10] reported only a few diagnosis-specific differences
between pediatric patients and controls in motor functioning,
autonomy and social functioning, but not in physical func-
tioning and emotions, as assessed by the Dutch TNO-AZL
Children’s Quality of Life questionnaire (TACQoL). These
heterogeneous results might be explained by participants’
sociodemographic and clinical characteristics but also by
the methodological challenges in pediatric HrQoL assess-
ment, namely the selection of developmentally appropriate
questionnaires, the HrQoL dimensions being assessed and
the use of child- or parent-reports [11, 12].

To assess HrQoL in children/adolescents, the WHO [13]
states that instruments should be child-centered, rely on sub-
jective self-report (supplemented by proxy judgments if the
child is too young/disabled to provide a self-report), be age-
appropriate and cross-culturally comparable, include generic
and specific modules, and emphasize the health-enhancing
aspects of HrQoL. These requirements were thoroughly met
by the KIDSCREEN project [14], which was simultaneously
conducted in 13 European countries and followed the com-
plex methodological approach proposed by the WHOQOL
Group for international instrument development [15-18].
This project developed reliable, valid, age-appropriate
and cross-culturally comparable measures in long (KID-
SCREEN-52) and short forms (KIDSCREEN-27; KID-
SCREEN-10 Index) to assess subjective health and well-
being in healthy and chronically ill children/adolescents
aged 8-18 years [19]. The KIDSCREEN measures have
been translated and validated for more than 40 European and
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non-European countries and have been used in numerous
clinical studies and large health surveys (e.g., the European
SPARCLE project [20, 21]; the Health Behavior in School-
aged Children (HBSC) study [22, 23]).

The main objectives of this meta-analytic review were
(1) to estimate the mean differences (MD) in HrQoL, as
assessed by the KIDSCREEN questionnaires, between 8-
to 18-years-old children/adolescents with chronic physical
health conditions and community/healthy controls; and (2)
to identify possible causes of heterogeneity by examining
differences between subgroups of studies according to diag-
noses, informants (i.e., patient- vs. parent-reports), instru-
ment versions (long vs. short-forms), and methodological
quality ratings (i.e., low vs. average vs. high quality). By
summarizing the results of case—control studies, this study
might contribute to improving the current understanding
of the consequences of pediatric chronic conditions for
patients’ overall adaptation and identifying specific areas of
functioning that should be targeted by medical treatments
and/or psychosocial interventions.

Methods
Search strategy

To identify published literature that applied the KID-
SCREEN questionnaires, a systematic search was conducted
in three electronic databases: PubMed (US National Library
of Medicine), PsycINFO, and the EBSCOhost Psychology &
Behavioral Sciences Collection. The keyword “kidscreen”
was searched in all fields because the instruments used to
assess HrQoL are frequently not named in the title/abstract.
The final search was conducted on February 14-15, 2018.
Additionally, the reference lists of all eligible articles were
screened to identify other potentially relevant articles.

Eligibility criteria

Eligibility criteria were defined for types of studies, partici-
pants, comparisons and outcome measures according to the
PICOS approach [24]. Only empirical quantitative studies
that were published in peer-reviewed journals and written in
English were considered.

For participants, eligibility criteria included samples of
8- to 18-years-old children/adolescents with a chronic physi-
cal health condition. Only children/adolescents between 8
and 18 years of age were included because younger chil-
dren might be unable to provide reliable and valid answers
due to insufficient language/reading proficiency [25].
Moreover, both the child- and parent-report versions of
the KIDSCREEN questionnaires were developed for 8- to
18-year-olds, and there is no evidence of their psychometric
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performance in younger children. Chronic health conditions
in childhood were defined according to the four criteria pro-
posed by Mokkink and colleagues: “A disease or condition
is considered to be a chronic condition in childhood if: (1)
it occurs in children aged 0 up to 18 years; (2) the diagnosis
is based on medical scientific knowledge and can be estab-
lished using reproducible and valid methods or instruments
according to professional standards; (3) it is not (yet) cur-
able or, for mental health conditions, if it is highly resist-
ant to treatment and (4) it has been present for longer than
3 months or it will, very probably, last longer than 3 months,
or it has occurred three times or more during the past year
and will probably reoccur” [26] (p. 1444). The operation-
alization of these criteria was based on the ICD-10 clas-
sification [27]. Mental and behavior disorders (codes FOO-
F99) were excluded because of their distinctive etiology and
diagnostic and therapeutic procedures and because greater
HrQoL impairments have been described for mental health
disorders compared to physical conditions [28, 29].
Regarding comparisons/controls, studies were required
to report direct comparisons between pediatric patients and
community/healthy controls. Community controls were
defined as age-matched children/adolescents without a spe-
cific diagnosis but whose health status with regard to other
physical and/or mental health conditions was unknown; con-
versely, healthy controls were considered when the study
had clearly assessed and excluded children with a history of
any chronic health conditions, mental or behavior disorders
and/or developmental delays. Comparative studies using
population norms as the reference group were also excluded
because potential confounders could not be adjusted, while
control groups could be specifically selected to differ from
the targeted group only by the variables of interest and to
prevent unforeseen variability (e.g., variability related to the
geographic area or socioeconomic conditions) [30]. Moreo-
ver, normative samples may include both healthy children
and pediatric patients in a proportion that resembles the
prevalence of chronic health conditions in the population,
and thus, they may partially overlap with the target group.
Regarding outcome measures, we considered the mean
difference between cases and controls on the KIDSCREEN
domains completed either by self- or parent-report. The
KIDSCREEN-52 measures ten domains: Physical well-
being (five items), Psychological well-being (six items),
Moods and emotions (seven items), Self-perception (five
items), Autonomy (five items), Parent relations and home
life (six items), Financial resources (three items), Peers
and social support (six items), School environment (six
items), and Social acceptance (bullying) (three items). The
KIDSCREEN-27 is derived from the 52-item version and
assesses five domains: Physical well-being (five items),
Psychological well-being (seven items retrieved from
the Psychological well-being, Moods and emotions, and

Self-perception domains), Autonomy and parent relations
(seven items representing the Autonomy, Parent relations
and home life, and Financial resources domains), Peers and
social support (four items) and School environment (four
items). The KIDSCREEN-10 Index is derived from the
27-item version and provides an index HrQoL score. All
versions are scored on a five-point Likert scale, with higher
scores indicating better HrQoL; the provision of T-scores
with M =50 and SD =10 for the reference population ena-
bles comparability across instrument versions [19].

Study selection

Study selection was conducted in two stages. Initially, the
first author screened the titles and abstracts of all retrieved
records to identify articles with relevant research objec-
tives and methods and to decide whether to obtain the
full-text. This first screening was over-inclusive, and only
obviously irrelevant and duplicate records were excluded.
Subsequently, the full-texts were independently assessed for
eligibility by the first and second authors. Inter-rater agree-
ment on study selection was calculated with Cohen’s kappa
coefficient, considering k < 0.00 as poor, k£ <0.20 as slight,
k<0.40 as fair, £k <0.60 as moderate, k <0.80 as substantial
and k> 0.81 as almost perfect agreement [31]. Disagree-
ments were resolved by discussion until consensus was
reached.

Data extraction

A data collection form was developed for this review based
on the Data Extraction Template for Cochrane Reviews
[32]. Data were extracted by the first author and verified
for accuracy by the second author. For each study, we
extracted information on publication (authors, year); meth-
ods (study design, procedures, inclusion/exclusion criteria);
participants (number of eligible/included participants, non-
response rate, country, age, sex, clinical characteristics); out-
comes (informants and instrument version used, reliability/
validity of the KIDSCREEN questionnaires); and quantita-
tive results for the pediatric and control groups (sample size
[n], mean [M] and standard deviation [SD]). When sum-
mary data were not available, other descriptive statistics
(e.g., medians and interquartile ranges, standard errors [SE],
confidence intervals [CIs]) were converted into the desirable
format [33, 34]. For studies reporting data separately for
subgroups of participants (e.g., children and adolescents;
boys and girls), data were gathered into a single sample size
that combined M and SD values [33]. When MD could not
be computed from the available data, additional information
was requested from the corresponding author by email.
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Methodological quality assessment

The methodological quality of the studies included in the
systematic review was independently assessed by the first
and second authors using an adapted version of the Newcas-
tle—Ottawa Quality (NOQ) assessment scale [35]. The NOQ
was developed using a Delphi process and subsequently
tested on systematic reviews and further refined. Thus, it
can be considered a valid, repeatable and simple tool to
assess the quality of non-randomized case—control studies
included in systematic reviews. Studies were awarded up to
11 points based on the selection of participants (definition
and representativeness of cases, selection and definition of
controls; maximum of four points), comparability between
cases and controls (maximum of two points) and HrQoL
assessment (the measures’ reliability/validity, informants,
procedures, and response rate; maximum of five points).
Studies awarded 0—4 points were classified as low quality,
those with 5-6 points were average quality, and those with
7-11 points were high quality. Inter-rater agreement was
calculated with intraclass correlation coefficients (ICCs)
for quality scores and Cohen’s kappa coefficient for quality
category; disagreements were resolved by discussion until
consensus was reached.

Quantitative synthesis of results

Meta-analyses of continuous data were performed with
Review Manager Version 5.3 [36] using the inverse-vari-
ance random-effects method to incorporate between-stud-
ies heterogeneity (i.e., covariates that have been related to
HrQoL scores and that are likely to differ across studies).
Because this statistical method assumes that the outcomes
have a normal distribution, skewness was inspected in each
study by checking whether the mean was smaller than 25D
for both cases and controls [37]. When T-scores were not
directly reported in individual studies, M +SD scores were
transformed to Rasch person parameters according to the
KIDSCREEN syntax for each dimension. Although the
computation of a total score was not foreseen for the KID-
SCREEN long versions, weighted M(SD) total scores were
computed for subgroup analyses after adjusting for Rasch
person parameters to enable comparability across instrument
versions.

Once the results of all the individual studies were stand-
ardized, the MD between cases and controls and its 95% CI
were computed for each outcome measure as the summary
statistic for the estimate of effects. Separate meta-analyses
were performed for each domain and for the HrQoL Index.
The ten domains of the KIDSCREEN-52 were clustered to
match the five-domain structure of the KIDSCREEN-27,
although each domain/questionnaire version was treated
as a subgroup. Considering the minimally important
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difference in HrQoL of a half SD [38] and as recom-
mended in the KIDSCREEN Manual [19], an MD > 5 was
considered clinically significant.

Additional analyses

The 7 statistic (squared estimated SD of underlying effects
across studies) was used to describe between-studies vari-
ance, and the I? index described the percent of variability
in effect estimates due to heterogeneity [39, 40]. When
considerable heterogeneity was observed (*>50%) [40],
differences between subgroups of studies were examined
with y*-tests (subgroup analyses by diagnostic category
to explore the diversity of participants; subgroup analyses
comparing instrument versions, informants and quality rat-
ings to investigate methodological diversity).

Results
Study selection

The literature search identified 528 non-duplicated arti-
cles, of which 66 were selected for full-text eligibility
assessment (Fig. 1). Forty articles were excluded for
the following reasons: (1) the sample included children
younger than 8 or older than 18 years and no separate data
were reported for the 8—18 years age-group (n=38); (2)
absence of a sample of children/adolescents with chronic
conditions defined according to the criteria proposed by
Mokkink and colleagues [7] and operationalized by the
ICD-10 classification [33] or the inclusion of patients with
mental/behavior disorders classified under codes FOO-F99
(n=18); (3) absence of community/healthy controls or
use of normative data as a reference group (n=38); (4) no
data on pediatric HrQoL as assessed by the KIDSCREEN
questionnaires (n=1); (5) no comparative data on HrQoL
between pediatric and control groups (n=4); and (6) insuf-
ficient/inconsistent data (n=1).

To avoid multiple-publication bias, two papers report-
ing data from the same sample were also excluded (pri-
ority was given to the article that reported data from the
largest sample), and three papers reporting data from sub-
samples of the same study were extracted together. Addi-
tional quantitative data were requested from the authors
for four studies, and summary statistics were obtained
for three studies; the remaining study was excluded due
to insufficient quantitative data. Ultimately, 21 different
studies reported in 23 papers were included in the meta-
analysis. Inter-rater agreement for the selection of papers
was moderate (k=0.56, p <.001).
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Fig. 1 Flowchart for selection
of studies

(n=738)

Records identified through
database searching

Additional records identified
through other sources
(n=0)

A 4

Records after duplicates
removed (n = 528)

A

A
Records screened Records excluded based on title and
(n=528) —> abstract
(n=462)
A 4
Full-text articles assessed | | Full-text articlesz :)ici‘usd)ed with reasons
for eligibility (n = 66)
« Inclusion of patients younger than 8 or

\ 4

olderthan 18 years (n=38)

« Mentalillness or physical condition for
less that 3 months (n=18)

- No control sample/ comparison with
normative data (n=8)

- No HrQoL data as assessedwith the
KIDSCREEN questionnaires (n=1)

- No comparative data (n = 4)

« Insufficientinconsistentdata (n= 2)

» Duplicate publication (n = 2)

23 articles (21 studies)
included in meta-analysis

Study characteristics

The 21 studies examining children/adolescents’ HrQoL
(Table 1) included a total of 4952 pediatric patients aged
8-18 years (M=11.92, SD=2.77; 52.7% male) and 28,678
controls (mean age=11.59, SD=2.37; 49.4% male) from
15 European and two non-European countries. According
to the ICD-10 [27], chronic conditions were broadly clas-
sified into (C00-C97) malignant neoplasms [41]; (D50-
D89) diseases of the blood and blood-forming organs and
certain disorders involving the immune mechanism [42];
(E00-E90) endocrine, nutritional and metabolic diseases
[43-49]; (G00-G99) diseases of the nervous system [44,
50, 51]; (H60-H95) diseases of the ear and mastoid process

[52]; (I00-199) diseases of the circulatory system [53]; (JOO-
J99) diseases of the respiratory system [44, 54]; (K00-K93)
diseases of the digestive system [55-57]; (M00-M99) dis-
eases of the musculoskeletal system and connective tissue
[58, 59]; (NOO-N99) diseases of the genitourinary system
[60]; (Q00-Q99) congenital malformations, deformations
and chromosomal abnormalities [61, 62]; and (R0O0-R99)
symptoms, signs and abnormal clinical and laboratory find-
ings, not elsewhere classified [63].

Most studies had a cross-sectional design (n=18, 85.7%),
and the three studies with longitudinal designs [54, 57, 59]
only assessed HrQoL at follow-ups. For HrQoL assess-
ment, 16 studies (76.2%) used patient-reports [41-49,
53-59, 62, 63], one (4.8%) used parent-reports [50], and
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four (19.0%) adopted a multi-informant approach [51, 52,
60, 61]. Thus, self-reported data were retrieved from 20
studies and included 4852 pediatric patients and 28,578
controls; parent-reported data were retrieved from four
studies and included 511 parents of pediatric patients and
433 parents of community/healthy children (parent data
from one study [59] was excluded due to missing summary
statistics for controls). The proxy-reports were mainly com-
pleted by the mothers (78.5%). For the patient-reports, the
KIDSCREEN-52 was most commonly used (n=11, 55%)
[41-43, 49, 52, 56-58, 60-62], while four studies (19.0%)
used the KIDSCREEN-27 [47, 48, 51, 53] and five (23.8%)
used the KIDSCREEN-10 Index [44-46, 54, 55, 59, 63].
Regarding parent-reports, two studies (40.0%) used the KID-
SCREEN-52 [52, 60], and three studies (60.0%) used the
KIDSCREEN-27 [50, 51, 61].

Methodological quality

The percentage of studies awarded 0, 1 or 2 points according
to the adapted NOQ assessment scale [35] is summarized
in Fig. 2, and a detailed description of quality assessment
is provided in Online Resource 1. Most studies (n=15,
71.4%) were assessed as average quality; only two studies
were assessed as low quality [53, 55], and four studies were
assessed as high quality [50, 56, 57, 61]. The main reasons
for lower quality scores were as follows: no description of
controls’ health state (81.0%); no examination of the reli-
ability/validity of the KIDSCREEN questionnaires in the
study sample (81.0%); and response rates that were below
80%, not reported or differed significantly between respond-
ents and non-respondents (76.2%). Inter-rater agreement was
excellent for quality scores (ICC=.92,95% CI .81/.97) and
substantial for quality categories (k=0.79, p <.001).

Quantitative synthesis of results

Pooled estimates for HrQoL domains confirmed lower
HrQoL in pediatric patients compared to healthy/commu-
nity peers for Physical well-being (MD = —4.84, 95% CI
—6.44/—3.24 for self-reports, and MD=—6.86, 95% CI
—10.42/-13.29 for parent-reports; Fig. 3); self-reported Psy-
chological well-being (MD =-0.61, 95% CI — 1.16/—0.06;
Fig. 4); and Peers and social support (MD=-1.29, 95%
CI —2.25/-0.34 for self-reports, and MD =—3.90, 95% CI
—5.28/—2.52 for parent-reports; Fig. 5). Considering the
threshold of a half SD [19, 38], the MD for parent-reported
Physical well-being can be considered clinically signifi-
cant, while the MD for self-reported Physical well-being,
self-reported Psychological well-being and self- and par-
ent-reported Peers and social support were statistically, but
not clinically, significant. No significant differences were
observed for parent-reported Psychological well-being,

1739
0 points ~ 1 point %2 points
Case definition (a) 33.3%
Representativeness of cases (b) ~ 28.6%
Selection of controls (c) 14.3%
Definition of controls (d) 81.0%
Comparability (€) 9.5% %5
Measures (f) 81.0%
Informants (g) 45454
Procedures (h) 33.3%
Response rate (i) 76.2%

0% 20% 40% 60% 80% 100%

Percentage of studies

Fig.2 Quality assessment of the 21 studies included in the system-
atic review. a Case definition: 1 point for diagnosis of a chronic
health condition established by a physician, based on medical records
or on physiological indicators; b representativeness of cases:1 point
for selection of a random sample of patients, all eligible patients in
a defined healthcare/educational institution or consecutive series of
patients over a defined period of time; ¢ selection of controls: 1 point
for selection of controls within the same community/geographic area
as cases; d definition of controls: 1 point for selection of healthy con-
trols with no history of chronic conditions; e comparability: 1 point
if the study controlled for disease severity/clinical characteristics,
and 1 additional point if the study controlled for sociodemographic
confounders; f measures: 1 point for the ascertainment of good reli-
ability/validity of the measures in the study’s sample; g informants:
1 point for the use of patient- or parent-reported measures or 2 points
for inclusion of both informants; h procedures: 1 point for the use
of the same procedures for assessing cases and controls; i Response
rate: 1 point for response rate that was similar for cases and controls,
higher than 80%, or non-significant differences between respondents
and non-respondents

Autonomy and parent relation (Fig. 6), School environment
(Fig. 7) and Social acceptance/bullying (Fig. 8), or for the
HrQoL Index provided by the KIDSCREEN-10 (Fig. 9).
Significant between-studies heterogeneity (> 50%) was
found for all HrQoL domains, except self- and parent-
reported Autonomy and parent relation.

Additional analyses

The high heterogeneity across studies can be explained by
the patients’ diagnostic category, the KIDSCREEN ver-
sion used and the informants (Table 2). Specifically, chil-
dren/adolescents with malignant neoplasms; endocrine,
nutritional or metabolic diseases; diseases of the nervous
system; congenital anomalies; or chronic pain had signifi-
cant HrQoL impairments, while patients with diseases of
the respiratory, digestive, genitourinary, musculoskeletal
or circulatory systems presented HrQoL similar to that of
healthy peers. Further, studies that relied on the long ver-
sions of the KIDSCREEN were more likely to detect sig-
nificant differences between pediatric patients and controls
(with larger effect sizes and lower heterogeneity for stud-
ies using the KIDSCREEN-27) compared to studies using

@ Springer
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1. Physical well-being

1.1. Self-reports

Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 KIDSCREEN-52 (Physical well-being)
Amedro et al. (2015) [61] 4597 957 282 5016 9.53 180  9.0% -4.19[-5.97,-2.41) —
Dotis et al. (2016) [60] 4792 1029 55 54.55 11.52 55 6.1%  -6.63[10.71,-2.55] e
Duarte et al. (2014) [52] 46.22 657 44 5348 108 17 46%  -7.26[12.75,-1.77] S
Fontecha et al. (2011) [58] 46.2 225 76 49 165 152 4.4% -2.80[-8.50, 2.90]
Hijmans et al. (2010) [42] 49 8.7 40 54 114 36 55% -5.00 [-9.60,-0.40] ——
Morales et al. (2013) [43] 51.78 953 411 5392 978 747 96% -2.14[-3.30,-0.98] -
Myléus et al. (2014) [56] 556 13.06 328 5936 11.79 12037 9.3% -3.76[-5.19,-2.33) .=
Ottova et al. (2012) [49) 4963 1193 1849 5243 1424 11192 10.0% -2.80[-3.40,-2.20] -
Strinnholm et al. (2017) [57] 4964 10.06 75 50.28 1047 209 7.9% -0.64 [-3.32,2.04] o
Sundell etal. (2017) [62] 54.8 8.4 59 547 9.1 168  8.0% 0.10 [-2.45, 2.65] i
van Riel et al. (2014) [41] 323 8.6 10 502 9.1 20 37% -17.90[-24.56,-11.24]
Subtotal (95% CI) 3229 24813 78.1% -3.50 [-4.78, -2.23] L3
Heterogeneity: Tau®= 2.52; Chi*= 39.15, df= 10 (P < 0.0001); F=74%
Test for overall effect: Z=5.37 (P < 0.00001)
1.1.2 KIDSCREEN-27 (Physical well-being)
Janiec etal. (2011) (53] 47.08 1045 67 556 13.06 31 49%  -8.52[13.75,-3.29] —_—
Olaya-Contreras et al. (2015) [48] 46.87 987 152 503 9.75 451 8.9% -3.43[-5.24,-1.62) ==
Zamani et al. (2016) [51] 3862 754 85 51.77 11.37 136 8.1% -13.15[-15.64,-10.66] I
Subtotal (95% Cl) 304 618 21.9%  -8.32[-15.41,-1.24] R
Heterogeneity: Tau®= 36.24; Chi*= 38.63, df= 2 (P < 0.00001); F= 95%
Test for overall effect: Z= 2.30 (P = 0.02)
Total (95% ClI) 3533 25431 100.0% -4.84 [-6.44, -3.24] &
Heterogeneity: Tau®= 6.61; Chi*= 105.79, df= 13 (P < 0.00001); F= 88% _2*0 _1?0 ) 1’0 210
Test for overall effect: Z=5.92 (P < 0.00001) Cases < Controls Cases > Controls
Test for subaroup differences: Chi*=1.72, df=1 (P=0.19), F= 41.8%
1.2. Parent-reports
Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 KIDSCREEN-52 (Physical well-being)
Duarte et al. (2014) [52) 4596 6.99 44 4991 1081 17 17.7% -3.95[-9.49, 1.59] -
Subtotal (95% CI) 44 17 17.7% -3.95 [-9.49, 1.59] =
Heterogeneity: Not applicable
Test for overall effect Z=1.40 (P=0.16)
1.2.2 KIDSCREEN-27 (Physical well-being)
Amedro et al. (2015) [61) 43.81 9.4 282 4989 912 180 287%  -6.08[7.81,-4.35] -
Bompori et al. (2014) [50] 46.69 1048 100 51.27 8.74 100 26.2%  -4.58[7.25,-1.91] —
Zamani et al. (2016) [51] 36.44 766 85 4818 948 136 27.4% -11.74[-14.02,-9.46) -
Subtotal (95% CI) 467 416 82.3% -7.48[-11.55,-3.42] P
Heterogeneity: Tau*=11.59; Chi*= 20.46, df= 2 (P < 0.0001); F= 90%
Test for overall effect: Z= 3.61 (P = 0.0003)
Total (95% ClI) 511 433 100.0% -6.86[-10.42,-3.29] <
Heterogeneity: Tau®= 10.74; Chi*= 21.88, df= 3 (P < 0.0001); F= 86% 30 0 ) 10 20

Test for overall effect: Z= 3.77 (P = 0.0002)
Test for subaroup differences: Chi*=1.02, df=1 (P=0.31). F=1.5%

Cases < Controls Cases > Controls

Fig. 3 Forest plots for meta-analysis of differences for (1) Physical well-being, (1.1) self-reported and (1.2) parent-reported, between pediatric

patients and community/healthy controls

the KIDSCREEN-10 Index. Moreover, greater differences
between cases and controls and lower heterogeneity were
found for studies using parent-reports compared to those
using patient-reported HrQoL. No significant differences
were observed between subgroups of studies according to
methodological quality ratings. The forest plots for sub-
group analyses of HrQoL total scores by ICD-10 classifi-
cation, instrument version, informants and methodological
quality ratings are presented in Online Resources 2-5.

@ Springer

Discussion

This is the first meta-analytic review to gather compara-
tive studies of HrQoL in children/adolescents with physical
chronic conditions and community/healthy controls. Our
main contribution was the ascertainment of the magnitude
of HrQoL impairments and the identification of physi-
cal and social domains as the most affected in pediatric
patients.
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Fig.4 Forest plots for meta- 2. Psychological well-being
analysis of differences for (2) 24, Selfieports
Psychologlcal well-belng, (2 1) Chronic conditions Controls Mean Difference Mean Difference
self-reported and (2.2) parent- Study or Subgroup Mean _ SD Total Mean  SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
L 2.1.1 KIDSCREEN-52 (Psychological well-being)
reported, between pediatric Amedro et al. (2015) (61] 4943 957 282 4964 953 180 37%  -0.21(1.99,157) -+
patients and community/healthy Dotis et al. (2016) [60] 5013 1073 55 49.04 11.38 55 14%  1.08[3.04,5.22] —f—
Duarte et al. (2014) [52] 4742 B34 44 5442 858 17 11% -7.00(11.77,-2.23 —
controls Fontecha etal. (2011) (58] 52 87 76 4842 88 152 28%  3.58[1.18,5.98 =
Hijmans et al. (2010) [42) 53 93 40 55 96 36 13% -200[6.26,2.26) —
Morales etal. (2013) [43] 5683 822 411 5601 816 747 50%  0.82[0.17,1.81) -
Myléus et al. (2014) [56) §1.78 915 328 51.78 0.5 12037 50%  0.00[1.00,1.00] T
Oftova et al. (2012) [49) 4712 1082 1849 49.34 10.82 11192 566% -2.22[-2.75,-169] -
Strinnholm et al. 2017) [57] 5173 839 75 5225 867 208 30% -0.52[2751.71] -t
Sundell etal. (2017) [62) 561 92 59 578 79 168 25%  -1.70[4.33,0.93 —
van Riel et al. (2014) [41) 441 92 10 511 94 20 06% -7.00[14.03,0.03) —
Subtotal (95% Cl) 3229 24813 31.9%  -0.68[-1.99,0.63] @
Heterogeneity: Tau®= 3.13; Chi*= 61.96, df = 10 (P < 0.00001); F= 84%
Test for overall effect Z=1.01 (P=0.31)
2.1.2 KIDSCREEN-52 (Moods and emotions)
Amedro et al. (2015) [61) 5396 1075 282 5387 106 180 33%  0.09(1.90,2.08 -+
Dotis et al. (2016) [60) 4953 1092 55 4951 1122 55 14%  0.02[4.124.16] —
Duarte et al. (2014) [52] 4137 BBl 44 4397 485 17 22%  -260[555,0.35] —
Fontecha etal. (2011) (58] 498 106 76 461 84 152 24%  3.70(0.97,6.43 —_
Hijmans et al. (2010) [42] 47 89 40 47 102 36 13%  0.00[4.33,433 s
Morales etal. (2013) [43] 4811 985 411 4855 089 747 47%  -0.44[163,075) -
Myléus et al. (2014) [56) 49.09 1485 328 49.09 1421 12037 39%  0.00[1.63,1563 =+
Oftova et al. (2012) [49) 4715 87 1849 47.15 10.43 11192 567%  0.00 [0.44,0.44]
Strinnholm et al. (2017) [57] 5472 1548 75 5476 11.21 209 15%  -0.04[3.86,3.78) —_
Sundell etal. (2017) [62) 566 108 59 585 102 168 20%  -1.90[-5.06,1.26] —r
van Riel et al. (2014) [41] 447 97 10 505 94 20 05% -5.80[13.09,1.49) —_—
Subtotal (95% Cl) 3229 24813 29.0%  -0.13[-0.85,0.59] ¢
Heterogeneity: Tau®= 0.35; Chi*= 14.31, df= 10 (P = 0.16); F= 30%
Test for overall effect Z= 0.36 (P = 0.72)
2.1.3 KIDSCREEN-52 (Self-perception)
Amedro et al. (2015) [61) 5075 94 282 5059 926 180 37%  0.16[1.58,1.90] -+
Dotis et al. (2016) [60) 5161 933 55 5189 109 55 15% -0.28[-4.08,352 —
Duarte et al. (2014) [52] 46.98 765 44 5368 99 17  09% -6.70(11.92,-1.48 st
Fontecha et al. (2011) (58] 466 66 76 451 B3 152 37%  150(029,3.29) F—
Hijmans et al. (2010) [42) 52 88 40 53 108 36 12% -1.00[5.46,3.46) —
Morales etal. (2013) [43] 5377 948 411 554 0OB4 747  47% -163[278,-0.48 -
Myléus et al. (2014) [56) 4976 7.77 328 49.76 1331 12037 52%  0.00 [0.87,0.87) T
Oftova et al. (2012) [49) 46.08 809 1849 47.78 014 11192 58% -1.69[2.10,-1.28] -
Strinnholm et al. (2017) [57] 5368 1211 75 543 898 209 21% -0.62[362 238 —
Sundell etal. (2017) [62) 582 104 59 602 94 168 21%  -1.00[4.01,2.01) —_
van Riel et al. (2014) [41] 446 78 10 509 85 20 0.7% -6.30[1240,-0.20)
Subtotal (95% CI) 3229 24813 31.8%  -0.85[-1.78,0.09] C
Heterogeneity: Tau®= 1.15; Chi*= 31.64, df= 10 (P = 0.0005); = 68%
Testfor overall effect: Z= 1.78 (P = 0.08)
2.1.4 KIDSCREEN-27 (Psychological well-being)
Janiec etal. 2011) (53] 448 905 67 4845 888 31 15% -365[7.45,015 —
Olaya-Contreras etal. (2015) (48]  48.37 981 152 493 975 451 36% -0.93[273,087 —t
Zamani etal. (2016) [51) 4551 115 85 4637 931 136 22%  -0.86[-3.76,2.04] —r
Subtotal (95% Cl) 304 618 74% -1.20[-271,0.413] *
Heterogeneity: Tau®= 0.00; Chi*=1.72, df = 2 (P = 0.42); F= 0%
Test for overall effect: Z= 1.78 (P = 0.07)
Total (95% C1) 9991 75057 100.0% -0.61[-1.16,-0.06] [
¢ete;ogeneiw;7:{u’= 1 312; cghrp: 103;.;7. df= 35 (P < 0.00001); F= 74% = =+ T 5
est for overall effect: Z= 2.1 =0.03)
Testfor subaroup differences: Chi*= 2.76, df= 3 (P = 0.43), F'= 0% Cages<Cofirols; \Cases > Conole
2.2. Parent-reports
Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% Cl IV, Random, 95% C1
2.2.1 KIDSCREEN-52 (Psychological well-being)
Duarte et al. (2014) [52] 5074 OB1 44 4625 848 17 125%  4.49[0.44,9.42) 1
Subtotal (95% Cl) 44 17 125%  4.49[.0.44,9.42] RE
Heterogeneity: Not applicable
Test for overall effect. Z=1.78 (P = 0.07)
2.2.2 KIDSCREEN-52 (Moods and emotions)
Duarte et al. (2014) [52] 4228 667 44 4064 641 17 162% 164199527 —fo—
Subtotal (95% Cl) 44 17 162%  1.64[-1.99,5.27] B
Heterogeneity: Not applicable
Testfor overall effect Z= 0.89 (P = 0.38)
2.2.3 KIDSCREEN-52 (Self-perception)
Duarte et al. (2014) [52] 473 968 44 47.73 1045 17 109% -0.43[-6.04,5.18) —
Subtotal (95% Cl) 44 17 109% -0.43[-6.04,5.18] g
Heterogeneity: Not applicable
Test for overall effect: Z= 0.15 (P = 0.88)
2.2.4 KIDSCREEN-27 (Psychological well-being)
Amedroetal. (2015)[61] 5065 1082 282 5273 106 180 21.2% -2.08[4.09,-0.07) —=—
Bomporietal. (2014)(50] 4764 833 100 4903 81 100 200% -1.39[381,1.03 —=t
Zamanietal 2016)[51] 3921 946 85 4496 1032 136 19.2% -575[-8.41,-3.00) ——
Subtotal (95% Cl) 467 416 60.4% -2.98 [-5.44,-0.53] <
Heterogeneity: Tau®= 3.25; Chi*= 6.54, df = 2 (P = 0.04); = 69%
Testfor overall effect: Z= 2.38 (P = 0.02)
Total (95% Cl) 599 467 100.0% -1.04[-3.53,1.44] q
Heterogeneity: Tau® = 6.55; Chi*= 18.62, df= 5 (P = 0.002); F= 73% _250 _150 ) 1‘0 2=D

Test for overall effect. Z= 0.82 (P = 0.41)
Testfor subaroup differences: Chi*=9.19, df= 3 (P = 0.03), F= 67.3%

Cases < Controls Cases > Controls
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4. Peers & social support

4.1. Self-reports

Chronic conditions Controls Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI v, 95% CI
4.1.1 KIDSCREEN-52 (Peers & social support)
Amedro etal. (2015) [61] 4801 1209 282 51.02 11.81 180 8.3% -3.01[5.24,-0.78) =
Dotis et al. (2016) [60] 4855 1035 55 50.26 11.45 55 4.0% -1.71[5.79,2.37) o
Duarte etal. (2014) [52] 4799 10.82 44 51.04 1042 17 22%  -3.05[-8.95, 2.85) —_—
Fontecha et al. (2011) [58] 555 9.6 76 514 91 152 7.1% 4.10[1.50,6.70] —_—
Hijmans et al. (2010) [42] 50 113 40 51 124 36 26% -1.00[-6.35, 4.35] —
Morales et al. (2013) [43] 54.15 10 411 55.39 1051 747 121% -1.24[-2.47,-0.01] e |
Myléus et al. (2014) [56] 50.24 8.04 328 50.24 879 12037 13.4% 0.00 [-0.88, 0.88] T
Ottova et al. (2012) [49] 4666 933 1849 4835 866 11192 146% -169[2.14,-1.24]
Strinnholm et al. (2017) [57) 5201 869 75 522 911 208 8.0% -0.19[251,213] =
Sundell et al. (2017) [62) 54 9.4 59 58 96 168 6.6% -4.00[-6.80,-1.20] —_—
van Riel etal. (2014) [41] 457 146 10 556 9.8 20 09% -9.90[19.92,012]
Subtotal (95% ClI) 3229 24813  79.7% -1.11[-2.21,-0.01] L]
Heterogeneity: Tau®=1.71; Chi*= 37.66, df= 10 (P < 0.0001); F=73%
Test for overall effect: Z=1.98 (P = 0.05)
4.1.3 KIDSCREEN-27 (Peers & social support)
Janiec etal. (2011) [53] 4209 974 67 444 871 31 44%  -2.31[6.16,1.54] —
Olaya-Contreras etal. (2015) (48]  49.97 954 152 505 9.21 451 101%  -053(2.27,1.21] =
Zamani et al. (2016) [51] 3885 1276 85 4329 863 136 59% -4.44[-7.52,-1.36) —
Subtotal (95% ClI) 304 618 20.3% -2.17 [4.69,0.35] P
Heterogeneity: Tau®= 2.91; Chi*= 4.86, df= 2 (P = 0.09); F= 59%
Test for overall effect: Z= 1.69 (P = 0.09)
Total (95% CI) 3533 25431 100.0% -1.29[-2.25,-0.34] ¢

ahe e g L L . . . .
Heterogeneity: Tau®= 1.58; Chi*= 42.67, df= 13 (P < 0.0001); F=70% BN o ) 10 20

Test for overall effect: Z= 2.66 (P = 0.008)
Test for subaroup differences: Chi*= 0.57, df=1 (P = 0.45), F=0%

4.2. Parent-reports

Chronic conditions Controls

Mean Difference

Cases < Controls Cases > Controls

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
4.2.1 KIDSCREEN-52 (Peers & social support)
Duarte et al. (2014) [52] 4968 10.66 44 5173 871 17 71% -2.05[-7.25,3.19] —
Subtotal (95% CI) 44 17 71% -2.05[-7.25,3.15] et
Heterogeneity: Not applicable
Test for overall effect: Z= 0.77 (P = 0.44)
4.2.3 KIDSCREEN-27 (Peers & social support)
Amedro etal. (2015) [61] 4448 1276 282 4972 1221 180 354% -5.24[7.56,-2.92) =
Bomporietal. (2014)[50) 41.38 866 100 4227 757 100 376% -0.88[3.13,1.37) —.
Zamani et al. (2016) [51] 39.37 122 85 47.25 1011 136 19.9% -7.88[-10.98,-4.79] —
Subtotal (95% ClI) 467 416  92.9% -4.04[-5.47,-2.61] <
Heterogeneity: Chi*= 14.46, df= 2 (P = 0.0007); F= 86%
Test for overall effect: Z=5.52 (P < 0.00001)
Total (95% Cl) 511 433 100.0% -3.90[-5.28,-2.52] L 2
it Chiz = - - o + + + n
Heterogeneity: Chi*= 14.99, df= 3 (P = 0.002); F= 80% o o ) 10 20

Test for overall effect: Z=5.53 (P < 0.00001)
Test for subaroup differences: Chi*= 0.52, df=1 (P = 0.47). F=0%

Cases < Controls Cases > Controls

Fig.5 Forest plots for meta-analysis of differences for (4) Peers & social support, (4.1) self-reported and (4.2) parent-reported, between pediatric

patients and community/healthy controls

Regarding Physical well-being, a statistical, but not
clinically, significant difference was found for self-reports,
while for parent-reports, the MD between cases and controls
reached clinical significance. A previous meta-analysis of
HrQoL differences between healthy controls and children
with specific diagnoses, such as central nervous system
tumor survivors [64] and those with psoriasis [65], obesity
[66], or asthma [67], reported significant HrQoL impair-
ments, but most of these studies only considered global
HrQoL or broad dimensions of physical and psychosocial
functioning. The mean differences in the Peers and social
support domain were also statistically significant for both
self- and parent-reports. This result may reflect the inclusion
of several studies with children/adolescents with obesity,

@ Springer

which has been associated with great HrQoL impairments
due to victimization by peers, weight-related teasing and
social marginalization [68].

In addition, a statistically (but not clinically) significant
difference was found in self-reported Psychological well-
being. A previous overview of evidence-based research
showed that children/adolescents with chronic conditions
have a greater risk of psychosocial impairments, but few
present clinically significant psychological symptoms
[69]. A statistically significant difference was also found
in the meta-analysis of studies using the parent-reported
KIDSCREEN-27, which may reflect the inclusion of two
of the three studies that included patients diagnosed with
diseases of the nervous system [50, 51], which have been
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Fig.6 Forest plots for meta- 3. Autonomy & parent relation
analysis of differences foF 3) R—
Autonomy & parent relation, Chronic conditions Controls Mean Difference Mean Difference
(3.1) self-reported and (3.2) par- Study or Subgroup Mean _ SD Total Mean _ SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
. . 3.1.1 KIDSCREEN-52 (Autonomy)
ent-reported, between pediatric Amedro etal. (2015) (61] 4763 1150 282 4928 114 180 21%  -1.65[-3.80,0.50) —
patients and community/healthy Dotis et al. (2016) [50) 5213 937 55 5076 1002 55 08%  1.37[2.26,5.00] o
Duarte et al. (2014) [52) 48.04 812 44 5336 958 17 0.4% -532[10.47,-0.17)
COntrOlS Fontecha et al. (2011) [58] 503 1" 76 478 86 152 1.3% 2.50[-0.33,5.33) —
Hijmans etal. (2010) [42] 48 8.1 40 52 9.4 36 07% -4.00[-7.97,-0.03 -
Morales etal. (2013) [43] 535 1016 411 5234 981 747 49% 1.16 [-0.05,2.37) ™~
Myléus et al. (2014) [56] 5077 768 328 50.77 1448 12037 71% 0.00[-0.87,0.87) T
Ottova et al. (2012) [49) 487 923 1849 487 923 11192 107% 0.00 [-0.45,0.45)
Strinnholm et al. (2017) [57] 5242 11.26 75 5296 7.86 209  1.4% -0.54[330,222) =1==
Sundell etal. (2017) [62) 55.4 a1 59 559 89 168 14% -050[-3.18,218) S
van Riel et al. (2014) [41] 427 86 10 513 8.1 20 0.3% -8.60[-15.00,-2.20)
Subtotal (95% CI) 3229 24813 31.1%  -0.26[-1.14,0.62] L
Heterogeneity: Tau®= 0.88; Chi*= 24.59, df= 10 (P = 0.006); F=59%
Test for overall effect: Z= 0.59 (P = 0.56)
3.1.2 KIDSCREEN-52 (Parent relation & home life)
Amedro et al. (2015) [61] 48.75 1058 282 4815 1046 180  24% 0.60 [-1.36, 2.56] T
Dotis et al. (2016) [60] 50.2 98 55 51.88 859 55  09% -1.68(5.12,1.76] e
Duarte etal. (2014) [52] 4765 747 44 5309 956 17 0.4% -544[-10.49,-0.39)
Fontecha etal. (2011) (58] 50 79 76 476 9 152 19% 2.40(0.12, 4.68] =
Hijmans et al. (2010) [42] 50 103 40 50 104 36 05% 0.00 [-4.66, 4.66] Tee—pe—
Morales et al. (2013) [43] 533 852 411 5371 872 747 59%  -0.41[1.44,062) &
Myléus et al. (2014) [56] 51.81 10.08 328 51.81 1089 12037 55% 0.00[1.11,1.11] G i
Ottova et al. (2012) [49) 475 942 1849 475 872 11192 107% 0.00 [-0.46, 0.46)
Strinnholm etal. (2017) [57) 5464 11.09 75 56.44 1305 209 11%  -1.80[4.87,1.27] -
Sundell etal. (2017) [62] 55.8 92 59 561 78 168 1.5% 30[-2.93,233) -
van Riel et al. (2014) [41] 526 101 10 535 8.4 20 02% -0.90[-8.16,6.36) =S
Subtotal (95% CI) 3229 24813 311%  -0.08[-0.61,0.45] [
Heterogeneity: Tau®= 0.12; Chi*=11.94, df=10 (P = 0.29); F=16%
Test for overall effect: Z= 0.30 (P = 0.76)
3.1.3 KIDSCREEN-52 (Financial resources)
Amedro et al. (2015) [61] 4572 11.75 282 48.85 1167 180 2.0% -3.13[5.32,-0.94)
Dotis et al. (2016) [60] 5129 7.44 55 5349 578 55 16% -2.20(-4.69,0.29] ==
Duarte et al. (2014) [52] 497 884 44 536 953 17 04% -3.90[9.13,1.33) r
Fontecha et al. (2011) [58] 508 89 76 502 9.2 152 1.6% 0.60[-1.88,3.08] = &
Hijmans etal. (2010) [42] 47 10 40 46 118 36 05% 1.00[-3.95,5.95) b
Morales et al. (2013) [43] 497 961 411 497 964 747 52% 0.00[-1.16,1.16] T
Myléus et al. (2014) [56] 5241 814 328 5241 934 12037 6.9% 0.00 [-0.90, 0.90] T
Ottova et al. (2012) [49) 4659 11.58 1849 4659 832 11192 9.8% 0.00 [-0.55, 0.55] b
Strinnholm et al. (2017) [57] 5576 11.33 75 5616 102 209 1.2% -0.40[331,251] —
Sundell etal. (2017) [62] 553 8 59 553 7.7 168  1.8% 0.00[-2.35,2.39)
van Riel et al. (2014) [41] 548 10 10 557 8 20 02% -0.90[-8.026.22) —_—
Subtotal (95% CI) 3229 24813 31.3%  -0.32[-0.89,0.26] 4
Heterogeneity: Tau®= 0.18; Chi*=12.80, df= 10 (P = 0.24); F= 22%
Testfor overall effect: Z=1.09 (P = 0.28)
3.1.4 KIDSCREEN-27 (Autonomy & parent relation)
Janiec etal. (2011) [53] 4653 6.33 67 4525 6.89 31 1.3% 1.28[-1.58,4.14] .
Olaya-Contreras et al. (2015) [48] 4872 839 152 496 867 451 35% -0.88[-2.44,0.68] -1
Zamani et al. 2016) [51) 5005 931 85 50.06 878 136 1.7%  -0.01[-2.48,2.46) -1
Subtotal (95% CI) 304 618 6.4%  -0.30[-1.49,0.90] 4
Heterogeneity: Tau®= 0.00; Chi*=1.76, df= 2 (P = 0.41); F= 0%
Test for overall effect: Z= 0.49 (P = 0.62)
Total (95% CI) 9991 75057 100.0% -0.17 [-0.51,0.17]
Heterogeneity: Tau®= 0.23; Chi*= 51.66, df= 35 (P = 0.03); F= 32% _250 _140 150 250
Testfor overall effect Z=1.01 (P=0.31) e =
Test for subgroup differences: Chi*= 0.40, df= 3 (P = 0.94), F= 0% Casas =Contigls: Cages>Controls
3.2. Parent-reports
Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean SD _Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.1 KIDSCREEN-52 (Autonomy)
Duarteetal. (2014)[52]  47.99 1084 44 4694 931 17 55%  1.05[4.41,651)
Subtotal (95% CI) 44 17 5.6% 1.05[-4.41,6.51]
Heterogeneity: Not applicable
Testfor overall effect: Z=0.38 (P=0.71)
3.2.2 KIDSCREEN-52 (Parent relation & home life)
Duarte etal. (2014) [52] 5081 8.49 44 4934 103 17 55% 1.47 [-4.03,6.97] —p—
Subtotal (95% CI) 44 17 55%  1.47[4.03,6.97] e
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.52 (P = 0.60)
3.2.3 KIDSCREEN-52 (Financial resources)
Duarte et al. (2014) [52] 49.71 9.24 44 4977 1204 17 41%  -0.06[-6.40,6.28] —
Subtotal (95% CI) 44 17 41%  -0.06 [-6.40, 6.28] .
Heterogeneity: Not applicable
Testfor overall effect: Z= 0.02 (P =0.99)
3.2.4 KIDSCREEN-27 (Autonomy & parent relation)
Amedro et al. (2015) [61] 4596 10.75 282 4735 1046 180 425% -1.39[-3.37,059) -
Bompori et al. (2014) [50] 5162 11.63 100 53.36 1008 100 18.3% -1.74[-4.76,1.28) s
Zamani et al. (2016) [51] 4955 922 85 49.45 1041 136 241% 0.10[-2.53,273) o
Subtotal (95% CI) 467 416  84.8%  -1.04 [-2. .36] <
Heterogeneity: Tau*= 0.00; Chi*= 1.05, df= 2 (P = 0.59);, F=0%
Test for overall effect Z=1.46 (P=0.14)
Total (95% CI) 599 467 100.0% -0.75[-2.04,0.54] +
Heterogeneity: Tau*= 0.00; Chi*= 2.31, df= 5 (P = 0.81); F= 0% -2:0 + t +

Test for overall effect: Z=1.14 (P = 0.26)
Test for subaroup differences: Chi*= 1.26. df= 3 (P = 0.74). F= 0%

-1 10
Cases < Controls Cases > Controls
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5. School environment

5.1. Self-reports

Chronic conditions Controls Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV,R 95% CI
5.1.1 KIDSCREEN-52 (School environment)
Amedro et al. (2015) [61] 5017 11.25 282 51.93 1 180 7.8% -1.76 [-3.84,0.32) =
Dotis et al. {2016) [60] 5159 919 55 5316 8.96 55  3.9% -1.57 [-4.96,1.82) T
Duarte et al. {2014) [52] 5315 833 44 57.09 8.87 17 21% -3.94 [-8.82,0.94] T
Fontecha et al. (2011) (58] 49 10 76 463 7.7 152 59% 2.70[0.14,5.26] =
Hijmans et al. (2010) [42] 54 8.6 40 54 10 36 27% 0.00 [-4.22, 4.22] I
Morales et al. {2013) [43] 5588 11.18 411 5531 11.66 747 12.0% 0.57 [-0.80, 1.94] T
Myléus et al. (2014) [56] 5223 8127 328 5223 827 12037 155% 0.00 [-0.91,0.91] T
Oftova et al. (2012) [49] 4861 968 1849 4861 898 11192 18.7% 0.00 [-0.47,0.47] "
Strinnholm et al. (2017) [57] 5439 9.08 75 5363 821 209 6.7% 0.76 [-1.58, 3.10] T
Sundell etal. (2017) [62] 59.2 106 59 623 9.6 168  45%  -3.10[-6.17,-0.03) -
van Riel et al. (2014) [41] 36.7 142 10 519 8.2 20 06% -1520[-24.71,-569) ———————————
Subtotal (95% Cl) 3229 24813 80.2% -0.34 [1.25, 0.57] ¢
Heterogeneity: Tau®= 0.98; Chi*= 25.11, df= 10 (P = 0.005); F= 60%
Test for overall effect: Z= 0.74 (P = 0.46)
5.1.2 KIDSCREEN-27 (School environment)
Janiec etal. (2011) [53] 4809 974 67 48.09 7.61 31 3.6% 0.00 [-3.55, 3.55] I
Olaya-Contreras et al. (2015) [48] 50.34 839 152 505 8.13 451 10.8% -0.16 [-1.69,1.37] -
Zamani et al. (2016) [51] 51.05 10.66 85 526 915 136 5.4% -1.55[-4.29,1.19] A
Subtotal (95% CI) 304 618 19.8% -0.43 [-1.68, 0.82]
Heterogeneity: Tau®= 0.00; Chi*= 0.82, df= 2 (P = 0.66), F= 0%
Test for overall effect: Z= 0.67 (P = 0.50)
Total (95% CI) 3533 25431 100.0% -0.33[1.07,0.41]

Ny v J . . - - 1R - 4 $ 4 1
Heterogeneity: Tau®= 0.71; Chi*= 26.25, df=13 (P = 0.02); F= 50% 20 0 b 10 20

Test for overall effect: Z= 0.87 (P = 0.38)
Test for subaroup differences: Chi*=0.01, df=1 (P =0.91), F=0%

5.2. Parent-reports

Cases < Controls Cases > Controls

Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 KIDSCREEN-52 (School environment)
Duarte et al. (2014) [52) 5425 807 44 5111 1087 17 186%  3.14[-2.55,883) 1T
Subtotal (95% Cl) 44 17 18.6%  3.14[-2.55,8.83] R

Heterogeneity: Not applicable
Test for overall effect: Z=1.08 (P =0.28)

5.2.2 KIDSCREEN-27 (School environment)

Amedro et al. (2015) [61] 47.67 1041 282 5156 10.06 180 28.3%
Bomporietal. (2014) [50) 4641  8.84 100 51.84 775 100 27.4%
Zamani et al. (2016) [51] 4947 11.96 85 46.64 10.04 136 257%
Subtotal (95% Cl) 467 416 81.4%
Heterogeneity: Tau*= 12.50; Chi*=19.09, df= 2 (P < 0.0001); F=90%

Test for overall effect. Z=1.06 (P = 0.29)

Total (95% ClI) 511 433 100.0%
Heterogeneity: Tau®= 13.48; Chi*= 23.52, df= 3 (P < 0.0001); F=87%

Test for overall effect: Z= 0.63 (P = 0.53)

Test for subgroup differences: Chi*=2.26, df=1 (P=0.13), F=55.7%

-3.89 [-5.80,-1.98] -
-5.43[7.73,-3.13] —-—
2.83-0.22, 5.89] 1
-2.30 [-6.54, 1.94] -
1.28 [-5.24, 2.68] *
-20 -10 0 10 20

Cases < Controls Cases > Controls

Fig. 7 Forest plots for meta-analysis of differences for (5) School environment, (5.1) self-reported and (5.2) parent-reported, between pediatric

patients and community/healthy controls

associated with decreased HrQoL and more psychological
problems [70, 71]. The absence of significant differences
between cases and controls in the Autonomy and parent
relation, School environment and Social acceptance/bul-
lying domains, together with considerable within-studies
variability (i.e., a broad CI in most individual studies), sug-
gest that other intrapersonal characteristics (e.g., age, sex,
adherence to treatments) among patients may be associated
with different levels of HrQoL impairments.

@ Springer

The subgroup analyses showed that diagnostic category,
informants and instrument versions are clinical/methodolog-
ical features that might contribute to explaining heterogene-
ity across studies. Regarding diagnostic categories, HrQoL
impairments were greater for children with malignant neo-
plasms; endocrine, nutritional and metabolic diseases (e.g.,
obesity); diseases of the nervous system (epilepsy, cerebral
palsy or muscular dystrophy); congenital malformations
(congenital heart diseases or cleft lip/palate); and chronic
pain. Analogous results have been found in previous studies
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6. Social acceptance/ bullying

6.1. Self-reports

Chronic conditions Controls Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Amedro et al. (2015) [61] 4987 974 282 508 953 180 10.6% -093[2.73,087] e
Dotis et al. (2016) [60] 5018 1047 55 50.22 1053 55 8.4%  -0.04[-3.96,3.88) I
Duarte et al. (2014) [52] 3814 896 44 46.86 12.64 17 57% -8.72[-15.29,-2.15) e —
Fontecha et al. (2011) [58] 49.2 8.8 76 478 9.6 152 10.0% 1.40[-1.10,3.90] T
Hijmans et al. (2010) [42] 45 115 40 47 15 36 7.0% -2.00[7.18,3.18)
Morales et al. (2013) [43] 4366 11.18 411 4534 114 747 11.0% -1.68[3.04,-0.32) s
Myléus et al. (2014) [56] 48.07 1028 328 48.07 10.28 12037 11.1% 0.00[-1.13,1.13] T
Ottova et al. (2012) [49] 422 1171 1849 4807 1028 11192 11.4% -587[6.44,-5.30] -
Strinnholm et al. (2017) [57] 55 819 75 56.86 6.07 209 104% -1.86[-3.89,0.17] -
Sundell etal. (2017) [62) 53.7 8.4 59 521 10 168  9.9% 1.60 [-1.02, 4.22] T
van Riel etal. (2014) [41] 485 11.2 10 514 9.1 20 46% -2.90[10.91,5.11] T
Total (95% CI) 3229 24813 100.0% -1.62[-3.82,0.58] R

. R _ i . . . ,
Heterogeneity: Tau*=11.01; Chi*= 156.15, df= 10 (P < 0.00001); F= 94% =0 o ) 10 20

Test for overall effect. Z=1.44 (P=0.15)

6.2. Parent-reports

Chronic conditions Controls

Mean Difference

Cases < Controls Cases > Controls

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Duarte et al. (2014) [52] 4435 1031 44 4639 1345 17 100.0% -2.04[-9.12 5.04]
Total (95% CI) 44 17 100.0% -2.04[-9.12,5.04]

Heterogeneity: Not applicable
Test for overall effect: Z= 0.56 (P = 0.57)

-20 -10 0 10 20
Cases < Controls Cases > Controls

Fig.8 Forest plots for meta-analysis of differences for (6) Social acceptance/bullying, (6.1) self-reported and (6.2) parent-reported, between

pediatric patients and community/healthy controls

7. HrQoL Index

7.1. Self-reports

Chronic conditions Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Haraldstad et al. (2011) [63] 4448 739 238 4829 879 428 197% -3.81[-5.06,-2.56] S
Hedman et al. (2017) [54] 50.09 11.07 245 51.07 975 1972 192%  -0.98[-2.43,047]
Jelenova et al. (2015) [55] 46.94 542 29 4567 594 40 15.3% 1.27 [1.43,3.97)
Morales et al. (2013) [43] 54.03 9.7 411 544 994 747 199%  -0.37[-1.55,0.81]
Moreira, Gouveia et al. (2013, 2014) [44-46] 4966 1002 689 5136 98 299 195% -1.70[-3.04,-0.36] .
Palmen et al. (2014) [59] 702 127 17 566 104 63 6.4% 13.60(7.04,20.16)
Total (95% CI) 1629 3549 100.0% -0.27 [-2.26,1.72]

Heterogeneity: Tau®= 4.82; Chi*= 41.46, df= 5 (P < 0.00001); F= 88%
Test for overall effect: Z=0.27 (P=0.79)

4 y 4 \
-20 -10 0 10 20
Cases < Controls Cases > Controls

Fig.9 Forest plots for meta-analysis of differences for (7) HrQoL Index, (7.1) self-reported, between pediatric patients and community/healthy

controls

comparing different chronic conditions [2, 44]. From a non-
categorical perspective, impairments involving the nervous
central system, the external visibility of the condition and the
pain/discomfort inherent to the condition and/or treatments
can be identified as potential risk factors with a detrimental
impact on patients’ HrQoL and psychological adaptation.
However, disease severity and treatment were not considered
in our analyses; for instance, one study [59] only included
children who had undergone surgery and attended a physi-
otherapy program more than 1 year postoperatively, which

may explain why they reported enhanced HrQoL, even when
their Legg-Calvé-Perthes disease had a severe impact on
physical functioning.

Moreover, studies using the longer versions of KID-
SCREEN were more likely to detect significant differences
between cases and controls (with greater effect sizes for
the KIDSCREEN-27), while the meta-analysis of studies
using the KIDSCREEN-10 Index showed no significant
differences (although the pooled pediatric sample included
children/adolescents diagnosed with endocrine, nutritional
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Table 2 Subgroup analysis for children/adolescents’ HrQoL total scores

No. of studies MD [95% CI] Xz
ICD-10 classification 40.82%%*
(C00-C97) Malignant neoplasms 1 —7.96 [—15.96/0.04]*
(D50-D89) Diseases of the blood and blood-forming organs and certain disorders 1 —1.36 [—5.69/2.97]

involving the immune mechanism
(E00-E90) Endocrine, nutritional and metabolic diseases
(G00-G99) Diseases of the nervous system
(H60-H95) Diseases of the ear and mastoid process
(I00-199) Diseases of the circulatory system
(JO0-J99) Diseases of the respiratory system
(K00-K93) Diseases of the digestive system

(M00-M99) Diseases of the musculoskeletal system and connective tissue

(N00-N99) Diseases of the genitourinary system

(Q00-Q99) Congenital malformations, deformations and chromosomal abnormalities
(R0O0-R99) Symptoms, signs and abnormal clinical and laboratory findings, not else-

where classified
Instrument version
KIDSCREEN-52
KIDSCREEN-27
KIDSCREEN-10 Index
Informants
Self-report
Parent-report
Methodological quality
Low (scores <4)
Average (scores between 5 and 6)
High (scores >7)

6 —1.65 [-2.72/-0.58]™

5 —3.52 [-4.66/—2.38]""

2 —2.36 [-8.00/3.28]

1 —2.53 [-6.36/1.30]

2 —0.56 [-1.65/0.54]

3 —-0.20 [-1.11/0.71]

2 7.51 [-3.60/18.62]

1 —1.10 [-4.60/2.40]

3 —2.09 [-3.52/—0.65]**

1 —3.81 [-5.06/—2.56]***

13.30™

12 —0.83 [— 1.44/—0.22]%*

7 —2.65 [—3.49/— 1.82]%**

6 —0.27 [-2.26/1.72]

6.60"

20 —1.21 [~ 1.96/— 0.47]%**

4 —3.17 [—4.46/— 1.88]%**

0.36

2 —0.38 [-4.07/3.31]
17 —1.54 [~ 2.44/—0.63]#**

5 —1.51 [-2.77/-0.26]*

*p<.05; #* <015 **%p <.001, two-tailed

and metabolic diseases and diseases of the nervous system,
which have been consistently associated with significant
HrQoL impairments [2, 44, 72]). These results suggest that,
independent of diagnosis, profile measures accounting for
the multidimensionality of the HrQoL construct might be
more sensitive for detecting the most impaired domains of
children’s HrQoL [25]. Finally, a major trend in the use of
self-reports was observed, but studies that relied on parent-
reports were more likely to identify significant HrQoL dif-
ferences between cases and controls. This result is aligned
with previous findings on parent—child agreement, which
have consistently shown that parents are more prone to
underrate the HrQoL of their children with chronic condi-
tions [73-76].

Limitations
Some limitations should be considered at the levels of both

the individual studies and the review. First, our literature
search was restricted to papers published in peer-reviewed

@ Springer

journals and written in English, and the “grey literature”
(i.e., literature that has not been formally published in
books or journal articles [33]) was not considered, which
may have introduced publication bias. Second, the first
screening of titles and abstracts was performed by only
one author, although it was over-inclusive to decrease
the chance of rejecting relevant records. In addition, the
moderate inter-rater agreement for the selection of papers
in the second screening may reflect the complexity of
the eligibility criteria and should be considered a limita-
tion. Third, potential publication bias was not verified in
each meta-analysis because tests for detecting funnel plot
asymmetry have low power when fewer than 10 studies are
included and are prone to lead to false-positive test results
in the presence of substantial between-study heterogene-
ity [33, 77, 78]. Fourth, although participant and meth-
odological diversity were addressed using random-effects
models and subgroup analyses, other potential factors
explaining between-study heterogeneity (e.g., the health
state of the controls, disease severity, treatment status)
could not be examined across studies. Finally, the small
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number of studies precluded subgroup analyses for each
HrQoL dimension and forced the use of total scores, even
though the computation of total scores was not foreseen
for the long versions of the KIDSCREEN. Although the
focus on a single instrument ensured that the operation-
alization of the HrQoL construct was comparable across
studies, the high correlations among instrument versions
do not imply a similar ability to detect important changes/
differences and might have introduced heterogeneity into
the study results [79].

Conclusions and practical implications

This meta-analytic review identified some shortcomings
in the existing literature and allowed the establishment of
guidelines for future research and clinical practice. First, our
review identified few studies meeting the eligibility criteria,
although the comparison between healthy and chronically
ill populations is one of the major applications of generic
HrQoL assessment [25, 80]. Therefore, further compara-
tive studies are still needed in the pediatric context [11],
particularly studies investigating different diagnoses (e.g.,
rare diseases) and examining HrQoL changes in the course
of child development. Second, our results contribute to a
better understanding of the differential impact of specific
clinical features (e.g., neurological compromise, external
visibility, pain/discomfort) on physical, psychological,
social, family and school functioning, which is essential for
identifying and planning comprehensive interventions in
pediatric healthcare. HrQoL assessment and psychosocial
intervention should be routinely implemented in general
pediatric healthcare, prioritizing oncology, endocrinology
and neurology services [72]. Third, profile assessments
are particularly relevant in guiding targeted interventions
for children with chronic conditions. The KIDSCREEN-27
provides a health profile based on 27 items clustered into the
most accepted HrQoL dimensions, thus preventing response
burden [25]. Finally, a multi-informant approach is highly
recommended, particularly in the clinical setting, to better
understand patients’ and parents’ participation in clinical
decision-making and disease management.
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