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Purpose: We assess parent-child agreement regarding child’s health-related quality of
life (HRQoL) in children operated for congenital glaucoma (CG).

Methods: A total of 121 children aged 8 to 18 years (mean age, 11.8 years) operated
for CG (mean duration since surgery, 10.2 years) and their parents (mean age, 36.5
years) completed the child and parent versions of the Kidscreen-27 questionnaire,
respectively. Psychometric properties of Kidscreen-27 were assessed using Rasch
analysis, and child–parent agreement regarding child’s HRQoL was investigated using
the Bland-Altman limits of agreement (LoA) method.

Results: Minor modifications in the rating scale and deletion of few misfitting items
resulted in a psychometrically robust Kidscreen-23 questionnaire. Average parental
HRQoL score was higher than the child’s own ratings, with a significant difference
between their scores (mean 6 standard deviation [SD] difference ¼ 0.53 6 2.58
logits, P ¼ 0.02; lower LoA [95% CI], �4.52 [�5.31 to �3.72] and upper LoA [95% CI],
5.58 [4.79–6.38]). The range of child–parent agreement was wide and bidirectional,
with parents tending to underestimate and overestimate their child’s HRQoL. Younger
children and girls showed greater discordance in their HRQoL with parental reports
than adolescents and boys, respectively.

Conclusions: Discordance between CG child’s self-report of HRQoL and parent’s
report indicate that both groups perceive the broader impact of living with CG very
differently.

Translational Relevance: The HRQoL as reported by the child with CG and by his/her
parent should be viewed as being complementary, rather than interchangeable. Both
assessments should be taken into account in clinical practice and research studies.

Introduction

Congenital glaucoma (CG) accounts for 4% of
blindness in children,1 with a prevalence of 1 per 3300
live births in the Indian state of Andhra Pradesh,2,3

and is much higher than the prevalence of 1 per
10,000 births in the Caucasian populations.4 Surgical
management is the mainstay of treatment of CG, and
the goal of surgery is to reduce intraocular pressure
(IOP) and restore corneal transparency.5,6 Although
untreated CG often leads to blindness, a proportion
of treated children with severe forms of the disease
also have poor visual outcomes.6,7 Given the chronic
nature of the disease, children with CG require

extended hospital follow-up visits with the ophthal-
mologist, and some may have to undergo repeated
glaucoma surgeries or use topical medications for
control of IOP. Symptoms of CG, such as photopho-
bia, epiphora, and impaired vision, coupled with
other issues, such as frequent absenteeism from
school, travel cost, medication adverse effects, as well
as the treatment itself, are challenging for the patients
and parents.8 Studies of CG management typically
have focused on clinical measures of efficacy related
to control of IOP and restoration of corneal
transparency.5–7,9–15 The significance of assessment
of the patient perspective as an important outcome in
medicine and ophthalmology is increasingly recog-
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nized. The impact on quality of life (QoL) during the
critical period of development and adolescence,
including education, often is considerable. Therefore,
assessment of the patient’s own estimation of their
QoL is essential and may have an impact on
treatment strategies. QoL is a multidimensional
psychologic construct encompassing the physical,
mental, social, emotional, and functional aspects of
health and well-being, all considered essentially from
the person’s perspective.16,17

Over the years, a number of health-related quality
of life (HRQoL) instruments have been developed for
children and adolescents. Children as young as 8 years
can fully understand the content, recall period, and
response scales of QoL instruments,18–20 making
children’s ratings a valid representation of their
QoL status. Despite this, most instruments are
designed to collect information from proxies,16

mainly parents, given the belief that children are too
young to respond by themselves, and/or lack of
cognitive and linguistic skills necessary for self-
completion of HRQoL measures. Given the subjective
nature of the concept of QoL, assessment of HRQoL
by proxies is controversial and proxy-respondent bias
represents a limitation on the assessment of HRQoL
by parents. Nevertheless, parents’ perspective fre-
quently is necessary given that they are responsible for
the children and the ones who decide on their health
needs and use of health care services. In the literature,
discrepancies between children’s self-report and par-
ents’ proxy reports are well documented, but self-
reports and proxy reports constitute important
complementary information concerning children’s
QoL.17,21,22

Over the last few years, a review21 and several
studies have examined the agreement in QoL reports
between parents and their children from the general
population18,19,23,24 and with various health condi-
tions.25–29 However, the evidence is mixed, with some
parents rating their children’s HRQoL worse than the
children themselves,27,29–31 and some studies report-
ing lower child–parent agreement for specific do-
mains, such as emotional and social functioning
(subjective domains), and higher agreement for
physical functioning (objective domain).21,32,33 By
comparison, some researchers reported no such
difference.18,23,26 Whether differences exist between
child and parent–proxy reports exist in CG is not yet
known. Several investigators argue that pediatric
HRQoL instruments should include children and
proxy versions as they cover different perspec-
tives.21,34–36 Intuitively, it would seem highly unlikely

that parents would know exactly all of their children’s
problems, especially when problems typically occur at
the time the children are not with their parents; for
example, in school or when with friends.

Gaining this information from the perspective of
the child is vital because children may differ from
adults in their preparedness to undergo treatments
and their expectations about long-term success. In
addition, more insight into child–parent (dis)agree-
ment is particularly valuable in the field of pediatric
glaucoma. Given that children with CG require life-
long ophthalmic follow-up, an important goal for
care of these children is preparing the transition from
pediatric/adolescent to adult care. Transition is
fraught with several developmental challenges and
requires good self-management competencies and
skills.37 A first step in enhancing these children/
adolescents’ self-reliance is to explore how they
evaluate themselves given their ocular condition. It
also is important to find out how parents think
about their children’s ocular condition and overall
health because parental perception can influence the
child’s use of health services38 and parents are
expected gradually to relinquish their caregiving
responsibilities to their child.37,39 Therefore, we
assessed the agreement (concordance) between chil-
dren/adolescents’ (operated for CG) own ratings of
HRQoL and their parents’ proxy reports using the
Kidscreen-27 questionnaire. We hypothesized that
children with CG and their parents would not agree
on some of the domains regarding the child’s
HRQoL.

Methods

Participants comprised a consecutive series of
children aged 8 to 11 years and adolescents aged 12
to 18 years (hereafter, children and adolescents are
referred to as ‘‘children’’) at the time of our study
(2013–2016) and were operated for CG by a single
surgeon between 1997 and 2012 at the L V Prasad
Eye Institute, Hyderabad, India. Primary congenital
glaucoma (PGC) was diagnosed according to gener-
ally accepted clinical signs. Primary combined
trabeculotomy-trabeculectomy (CTT) was per-
formed, and simultaneous surgery was performed
in both eyes in cases of bilateral PCG.6,13,15,40

Parents and their children with CG were invited to
participate in the study by the treating glaucoma
specialist (AKM) during their routine follow-up
clinic visit. After explanation of the nature and
possible consequences of the study, children provid-
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ed assent and their parents provided an informed
consent. Parent–child dyads unable to speak or read
Hindi, Telugu, or English were excluded, as also
were those children who had additional disabilities
(such as hearing, cognitive impairment). The study
was approved by the ethics committee for Human
Research at the L V Prasad Eye Institute (LVPEI),
Hyderabad, India, and followed the tenets of the
Declaration of Helsinki.

Kidscreen-27 Questionnaire

We chose to use the Kidscreen-27 questionnaire
(child and adolescent version, and parent version) to
assess HRQoL rather than Kidscreen-52 because of
its excellent psychometric properties and to reduce the
respondent burden. It is a generic HRQoL question-
naire that is a psychometrically robust version of the
original Kidscreen-52 version assessing children and
adolescents’ QoL.41 The instrument has been found to
have excellent cross-cultural comparative validity.42

The 27-item questionnaire consists of five health-
related QoL dimensions: physical wellbeing (five
items), psychological wellbeing (seven items), parent
relations and autonomy (seven items), social support
and peers (four items), and school (four items). The
items use a five-point Likert-type scale with three
different sets of responses: (1) poor, fair, good, very
good, excellent; (2) not at all, slightly, moderately,
very, extremely; (3) never, seldom, quite often, very
often, always. The response polarity was reversed
according to standard procedures for three items
(items 9–11) to render them consistent with other
items in the questionnaire whereby a higher score
meant worse performance.43 Higher Kidscreen-27
scores indicate worse HRQoL. The recall period is 1
week and responses measure how the respondent
experienced each item during the previous week. As
noted earlier, we used the Kidscreen-27 parent version
for the parent/caregiver in which they were asked to
assess the degree of HRQoL in different dimensions
from the perspective of their child with CG. This
parent version corresponds in its scale structure to the
version for children and adolescents. It consists of
similar items, but asks the parents to respond by
indicating how they think their children feel. Given
that translations of the Kidscreen-27 questionnaire
were not available in Telugu and Hindi (local
languages) from the instrument’s developers, these
were done according to international guidelines for
use in our study.44

Procedure

We provided the Kidscreen-27 questionnaire to the
child and accompanying parent (if both parents
accompanied, then the parent who spent the maxi-
mum time with the child was included) who were
seated in separate rooms so as to avoid any
contamination of responses during administration.
Children were encouraged to complete the question-
naire by themselves; however, the researcher was
available for any clarifications. If the child or parent
could not complete the questionnaire by him/herself,
then the researcher verbally administered the
Kidscreen-27 to each of them separately in a face-
to-face interview.

We collected sociodemographic variables that
included: current age of the child, relationship of the
parent with child (mother/father), age, highest edu-
cational level of the parent, number of children in the
family, order of birth of the child with glaucoma, and
number of children with glaucoma. Data collected
from the medical records included: age of the child at
surgery, date and type of glaucoma surgery, laterality
of PCG, number and type of antiglaucoma medica-
tions at follow-up (if any), clinical data, such as visual
acuity, and IOP. Average time for administration of
the questionnaires was 30 minutes.

Assessment of Measurement Properties of
Kidscreen-27

When measuring HRQoL (as in our study), the
investigator relied on subjective reports from the
patient’s perspective. However, the investigator could
not be confident that the trait (HRQoL in the present
case) being assessed was valid, meaningful, or
accurate unless the outcome measure under consider-
ation was optimal in psychometric content and
validity. A modern psychometric approach, Rasch
analysis, tests this assumption and provides a
comprehensive psychometric validation. Although
the Kidscreen-27 questionnaire has undergone exten-
sive testing of its measurement properties in several
populations, albeit using CTT most often, it is
imperative that the questionnaire be tested in the
population in which it is intended to be used.
Moreover, the limitations of CTT in instrument
validation are well recognized.45 Given that the
questionnaire has not been used previously in our
population, we sought to investigate its measurement
properties using Rasch analysis before using it for
further analyses.

We performed Rasch analysis on the Kidscreen-27
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and its five subscales using Winsteps software, version
3.74 (available in the public domain at http://www.
winsteps.com/index.htm).46 The Andrich rating scale
model was used.47 Rasch analysis is a psychometric
method that mathematically describes the interaction
between the participants and items in a questionnaire
and applies a probabilistic model that the pattern of
participants’ responses should satisfy. Details of
Rasch analysis have been described in previous-
ly.8,48–50 Briefly, Rasch analysis converts raw ques-
tionnaire scores into data that approximate interval-
level measurement expressed in log of the odds units
(logits). Rasch analysis also provides greater insight
into the measurement properties of a questionnaire
compared with CTT.51,52 Specifically, Rasch analysis
permits investigation of the functioning of rating scale
categories (i.e., if higher categories represented better
functioning); the validity (i.e., does the questionnaire
measure what it purports to measure) of a measure by
evaluating the fit of individual items to the underlying
construct (i.e., how well an individual item is in
tandem with the whole group); and determining
whether the items measure a unidimensional con-
struct, which is required to justify the summation of
scores.53 Rasch scores were generated after the
structure of the responses and items satisfied the
requirements of the Rasch model.

Statistical Analysis

Descriptive statistical analyses were performed to
characterize the participants’ sociodemographic, clin-
ical, and Kidscreen-27 data using the Statistical
Package for Social Sciences for Windows, version
19.0 (IBM SPSS, Inc., Armonk, NY). Data were
summarized as number and percentages for categor-
ical variables, and as mean, median, and range for
those measured on a continuous variable. P , 0.05
was considered statistically significant.

Agreement between ratings of HRQoL from the
child and parent on the Kidscreen-27 was analyzed
using the Bland-Altman method of limits of agree-
ment (LoAs) in the MedCalc software (MedCalc
version 12.5.0.0; Acacialaan 22, B-8400, Ostend,
Belgium).54 In a Bland-Altman plot, the difference
between the two methods of measurements (plotted
on the y-axis) is plotted against their mean (plotted on
the x-axis).54 The LoA technique describes by how
much the scores from the two groups differ, and if this
difference is small enough the measurements may be
used interchangeably. In brief, this technique depicts
mean difference between two methods of measure-
ment (the ‘‘bias’’), and 95% LoA (prediction interval)

as mean difference (1.96 standard deviation [SD]).
The pattern of the data points identifies agreement,
types of bias, and outliers. The 95% LoA (mean
difference 6 1.96 SD) provide the distance between
the measurements by the methods with 95% confi-
dence. It would be expected that the 95% confidence
intervals (CI) include 95% of the data point differ-
ences between the two measurements, that is,
approximately 95% of the points should lie within
the interval. The presence of significant proportional
bias indicates that the methods do not agree equally
through the range of measurements.54

We used the independent samples t-test to assess
the differences in child–parent scores for the sociode-
mographic and clinical variables: child’s age (8–11/
12–18 years), sex, laterality of CG (unilateral/bilater-
al), time of onset (congenital/ infantile and juvenile),
parent age (median age ,36/� 36 years), visual status
(no visual impairment/visual impairment), parent
education (,secondary school vs. � secondary
school), and number of children with glaucoma (one
vs. more than one child). We used Cohen’s effect size
(ES) to evaluate differences between children and
parent responses in reporting HRQoL, and ES of 0.21
to 0.5 was considered small, 0.51 to 0.8 moderate, and
.0.8 large.55

Results

Participant Characteristics

We included 121 (13.3%) child–parent dyads in this
study. Table 1 shows the sociodemographic charac-
teristics of the children and their parents. Mean (SD)
age of the parents was 36.5 (5.5) years and two-thirds
(66%) of the parent responders were mothers. Mean
(SD) age of the children was 11.8 (2.8) years. The
majority had bilateral PCG (83%) with congenital
onset (79%). Presenting acuity ranged from 20/20 to
light perception (median, 20/30). A little over half of
the eyes (57%) with CG did not need any antiglau-
coma medication for control of IOP, 92 eyes (41%)
required 1 medication, and three eyes (1%) underwent
repeat trabeculectomy since their first glaucoma
surgery.

Psychometric Evaluation of Kidscreen-27
Questionnaire

Table 2 outlines the results of Rasch analysis of the
Kidscreen-27 questionnaire in children with CG and
their parents. In children with CG, all the three types
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of rating scales displayed disordered thresholds, but
merging adjacent response categories subsequently
resulted in ordered thresholds for all. Principal
components analysis of residuals established unidi-
mensionality. Four items demonstrated misfit (i.e.,
infit mean square .1.3), so they were iteratively
deleted to improve fit statistics. Of these four
misfitting items, two also demonstrated large differ-
ential item functioning (DIF) by age (1.61 and 1.73
logits, respectively). Both items were rated easier by
children aged 12 to 18 years compared to their
younger counterparts. Following deletion of four

misfitting items, all remaining 23 items fit the Rasch
model and the psychometric properties of the revised
questionnaire were adequate. However, all five
subscales demonstrated inadequate measurement
precision rendering them dysfunctional. In parents
of children with CG, two of the three types of rating
scales displayed disordered thresholds, but merging
adjacent response categories subsequently resulted in
ordered thresholds for all. Four items misfit that were
deleted iteratively and following this step, the
remaining 23 items fit the Rasch model with
satisfactory psychometric properties. However, prin-

Table 1. Demographic Characteristics of Children and Parents (n ¼ 121)

Characteristic Child Parent

Age, years (mean 6 SD) 11.8 6 2.8 36.5 6 5.5
Age group, n (%)

8–11 years 62 (51)
12–18 years 59 (49)

Sex, n (%)
Male 62 (51) 41 (34)
Female 59 (49) 80 (66)

Laterality of CG, n (%)
Bilateral 101 (83)

Type of glaucoma
CG 95 (79)
Infantile 10 (8)
Juvenile 16 (13)

Duration since surgery, years (mean 6 SD) 10.2 6 4.2
Education, n (%)

Illiterate 8 (7)
Primary school 48 (40) 18 (15)
Secondary school 73 (60) 76 (63)
Graduate 16 (13)
Postgraduate 3 (2)

Employment status, n (%)
Employed 67 (55)

Marital status, n (%)
Married 118 (98)

Order of birth
1 65 (54)
�1 66 (56)

Number of children
1 19 (16)
2 77 (64)
�3 25 (20)

Number of children with glaucoma
1 106 (88)
.1 15 (12)
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ciple component analysis (PCA) of residuals revealed
lack of unidimensionality and this was perhaps
expected given that Kidscreen-27 is a measure of
HRQoL—a multidimensional construct, and is com-
posed of several but correlated domains. In such cases
a multidimensional Rasch model is considered more
appropriate than a unidimensional Rasch model.56

For our study purposes, however, we used the
unidimensional Rasch model. All five subscales
demonstrated inadequate measurement precision.

Child–Parent Agreement

Mean difference, SD of the difference, and LoA
with their associated 95% CIs were calculated for the
HRQoL score (i.e., Kidscreen score), and the results
are displayed in Table 3. The standard graphical
representation of the LoA (Bland-Altman plot)
between the child–parent dyads is displayed in Figure

1. As can be seen from Figure 1, the level of
agreement varied according to HRQoL level, and
there was a statistically significant difference between
mean HRQoL scores of children with CG and their
parents (Table 3). Furthermore, the range of child–
parent agreement was wide and bidirectional; parents
tended to underestimate and overestimate their child’s
HRQoL. A total of 45 (37%) parents rated their
child’s HRQoL much lower than the child’s self-
reported HRQoL. Two (1.6%) child–parent dyads lie
above the upper limits (i.e., the child rated their
HRQoL lower than their parent), while four (3.3%)
child–parent dyads had the parent rate lower than
their child. Visual inspection of the Bland-Altman
plot also revealed that the agreement between the
child–parent dyad was greater for higher or better
(i.e., low positive scores on the x-axis) for better (or
higher) levels of HRQoL.

Table 2. Overall Performance of the Kidscreen-27 in 121 Children With CG and Their Parents

Parameter
Rasch
Model

Kidscreen-27 (Child) Kidscreen-27 (Parent)

Native
Version

Revised
Version

Native
Version

Revised
Version

Number of items 27 23 27 23
Disordered thresholds No Yes No Yes No
Item misfit (infit MnSq), n .0.7 and � 1.3 4a None 4b None
Reliability �0.80 0.78 0.83 0.87 0.86
Mean item location 0 0 0 0 0
Mean person location 0 1.16 2.22 1.56 1.57
PCA: % variance explained

by first contrast
.50 34.2 34.5 37.1 36.3

PCA (eigenvalue for first contrast) �3.0 3.1 2.7 4.0 3.9
Differential item functioning

(No. of items; .1 logit)
None Age

(items 18,19)
None Number of

children with
glaucomac

(items 8,10,15,16,17)

None

MnSq, mean square.
a Items 18 (1.55), 19 (1.58), 2 (1.33), and 16 (1.39).
b Items 1 (1.67), 18 (1.59), 19 (1.69), and 10 (1.32).
c 1 versus .1.

Table 3. Mean Difference, Standard Deviation of the Difference, and the Limits of Agreement With Their
Associated 95% CI for HRQoL Scores From Child–Parent Dyads on Kidscreen-27 Questionnaire

Child Score,
Mean 6 SD

Parent Score,
Mean 6 SD

Mean (SD) Paired
Score Difference 95% CI

Bland-Altman
Lower Limit of

Agreement (95 % CI)

Bland-Altman
Upper Limit of

Agreement (95 % CI)

2.56 6 1.72 2.03 6 1.95 0.53 (2.58)* 0.06–0.99 �4.52 (�5.31 to �3.72) 5.58 (4.79–6.38)

* Significant, P¼ 0.02.
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Of the variables examined, age and sex of the child
influenced the concordance between the child’s self-
report and parent report of child’s HRQoL. Younger
children (8–11 years) showed a significantly larger
difference from their parental reports compared to
adolescents (mean difference ¼ 1.38 6 2.44 vs. �0.36
6 2.43, P , 0.0001; ES ¼ 0.71 [moderate]); younger
children reported significantly worse HRQoL scores
than their parents (Fig. 2a). Similarly, girls showed a
significantly larger difference in HRQoL scores from
parental reports compared to boys (mean difference¼
1.12 6 2.28 vs. �0.03 6 2.73, P ¼ 0.01; ES ¼ 0.42
[small]); girls reported significantly worse HRQoL
scores from their parents (Fig. 2b).

Discussion

Our results demonstrated that the perspectives of
children with CG and their parents regarding the
child’s HRQoL vary widely, with parents underesti-
mating and overestimating their child’s own report.
Overall, our results of disagreement between the
child’s self-report and parental report of the child’s

HRQoL are consistent with those of prior re-
ports.19,21 To the best of our knowledge, this is the
first such study to have been conducted among
children treated for CG and their parents.

Several studies have reported increasing discor-
dance between child and parental reports with
increasing child’s age.57–59 However, we found the
reverse, that is, the discordance was larger for
younger children with CG (mean difference ¼ 1.38
logits) than for adolescents (mean difference ¼ 0.35
logits). In a sample of 2505 healthy (93%) children
and adolescents as well as those with special needs
across seven European countries, Robitail et al.19

reportedly found closer agreement across all 10
domains between child’s self-report and proxy-report-
ed HRQoL (than for adolescents), albeit using
Kidscreen-52 (native longer version). Although we
could not evaluate the disagreement domain-wise
(given the poor measurement precision of subscales in
our sample), we believe that a complex interplay in
the interrater agreement between the developmental
level of the child and HRQoL in some domains may
be the reason for our findings of discordance in
younger children. For example, younger children may

Figure 1. Bland-Altman plot of child–parent dyad health-related quality of life scores (in logits) using Kidscreen-27 for children/
adolescents with congenital glaucoma and their parents. Positive scores indicate lower health-related quality of life. The horizontal solid
line (center) represents mean difference between the scores or bias (0.5 logits) and the 95% limits of agreement (lower �1.96 SD and
upper þ1.96 SD) are represented by the dashed lines.
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Figure 2. Bar chart shows mean difference in health-related quality of life score (in logits) of child–parent dyad using Kidscreen-27
stratified by (a) age group of children (8–11 and 12–18 years), and (b) child’s sex. Positive scores indicate lower health-related quality of
life.
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find it more difficult to express their emotional needs
to their parents than school-aged children, leading to
greater discordance between them and their parents.
By comparison, older children, with greater language
skills, might be able to better articulate their
experiences, emotions, and concerns and therefore,
may have greater concordance with parental re-
ports.17 Some investigators have demonstrated pa-
rental HRQoL indicators to be more highly
associated with clinical indicators of the child’s
condition,60 a finding that has led to the suggestion
that parent reports may be more accurate (in terms of
disease status) than the child’s self-reported HRQoL.
However, there has been mixed evidence regarding
concordance between child’s self-report and parental
report of child’s HRQoL in chronic health condi-
tions.38 For example, Robitail et al.19 reported greater
concordance between children/adolescents with ‘‘spe-
cial health care needs’’ and their parents, compared to
healthy children. By comparison, Walker et al.61

reported lower concordance between children and
their parents for healthy children than for those with
abdominal pain.

We found statistically significant differences (small
ES) in the child’s HRQoL scores between girls and
their parents than between boys and their parents,
albeit using mean difference in HRQoL scores.
However, it has been suggested for a meaningful
interpretation of mean differences, an essential
assumption known as measurement invariance (re-
spondents from different groups interpret the concept
of particular similarly62) should be established.63 Very
few studies have investigated the impact of sex on the
concordance and the results have been inconsis-
tent.38,64 For example, several studies have reported
higher concordance among girls and their parents in
all 10 domains of the Kidscreen-52.65 By comparison,
other studies showed significant differences only in
some aspects of HRQoL.23 Factors, such as type and
severity of the child’s condition, disease status (active
versus inactive), duration of illness, type of condition,
number of siblings, parental age, well-being, health,
and educational level, also are likely to influence the
nature and extent of discordance between child’s self-
reported HRQoL and that reported their parents.66

We found no influence of other demographic or
clinical factors assessed, such as parental age or
education, laterality of CG, visual status, and time of
onset of CG, on the level of concordance.

As noted earlier, we could not evaluate the
different domains of HRQoL in our sample given
that they were inadequate in distinguishing between

participants with high and low HRQoL (i.e., poor
measurement precision). The main problem was
inadequate measurement precision, which could not
be remediated without the addition of items. Howev-
er, addition of items is beyond the scope of our study.
Among the desirable features of an optimally
functioning instrument include an ability to discrim-
inate as many groups of participant ability as
possible, simulating the gradations on a ruler; the
finer the gradations, the better the measurement
properties.49 All five dysfunctional subscales of
Kidscreen-27 lacked adequate discriminative ability
in that they could distinguish only between two strata
(i.e. high versus low) of participant’s HRQoL. Given
that person separation is sample-dependent, the
finding of dysfunctional subscales, therefore, will
only be applicable in similar populations. Therefore,
subscales should be tested in other populations.
Assuming this sample is typical of a CG in the
developing world, the likelihood of finding adequately
performing subscales would be low.

Patterns of concordance/discordance in our study
are similar to those in other studies on child–parent
concordance on child’s health outcomes in other
pediatric populations.38,66 The range of discordance
in the child’s HRQoL as evidenced from the Bland-
Altman plots was wide for our cohort of children and
parents (95% CI, 0.06–0.99; lower LoA, �4.52 and
upper LoA, 5.58 logits). However, Bland-Altman
plots based on the total Kidscreen-27 interval score
showed that the concordance between child and
parental report was better for higher (better) levels
of HRQoL. Our study extends the findings of earlier
studies by examining concordance between children
with CG and their parents using a generic HRQoL
measure, the Kidscreen-27. Children with CG as well
as other chronic disease states, such as epilepsy and
obesity,58 are at risk of experiencing lower HRQoL
than their healthy-peers. However, given that we did
not compare patients with their healthy peers, we
were unable to confirm this observation. The assess-
ment of QoL, including aspects of physical, psycho-
logic, and social functioning, have an important role
in the evaluation of the burden of this chronic disease.
Involvement of parents in the treatment process is
essential for optimal adaptation of medical treatment
and psychologic support. Therefore, it is important to
know how parents estimate the HRQoL of their child
with CG. The difference in perception of the child’s
HRQoL between the children themselves and their
parents might partially be due to underreporting or
minimizing of symptoms by young patients with CG,
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as a result of an adaptive reaction to deny the full
extent of the disease, or by their inability to report
psychologic symptoms. It also is possible that children
report symptoms quite accurately to their parents,
who then pathologize normal behavior and overre-
port symptoms compared to parents of typically
developing peers. Since HRQoL is subjective and
individual, a certain difference may be normal and
given this, the inclusion of patients’ and parents’
measures of HRQoL should be considered so as to
obtain complimentary perspectives.67 Nonetheless,
the discussion of differing results also might enable
constructive communication between parents and
children.

Our study has important strengths, but some
limitations as well. Strengths of the study are the
prospective cohort design, which included a relatively
large homogenous sample (operated upon by a single
surgeon) of stable Indian CG patients, use of an
internationally accepted HRQoL measure, the
Kidscreen-27, parallel completion of child and parent
versions of the Kidscreen questionnaire, and use of
modern psychometric technique (Rasch analysis) to
validate the instrument so as to produce linear
interval overall measure of HRQoL. Use of recom-
mended statistical techniques, such as Bland-Altman
plots, for assessing agreement is another major
strength of our study. Among the limitations, firstly,
is the cross-sectional nature of our data, so we were
unable to confirm whether the instrument is sensitive
enough to pick-up changes in the child’s health
condition. Secondly, given that patients under the
care of a single surgeon only were included, we cannot
exclude an undefined selection bias. Thirdly, we used
mean scores to assess difference in HRQoL scores by
sex, but it is difficult to determine if the observed
differences are true differences or a result of
differences in interpretation; however, for a meaning-
ful interpretation of mean differences, measurement
invariance should be established and we suggest
applying a hierarchical ordinal logistic regression
model68 or multilevel multiple-indicator multiple-
cause approach69 in future studies to examine the
measurement invariance of the Kidscreen-27 across
sexes.

In conclusion, our study showed that Indian
patients with CG and their parents have significantly
different perspectives on how the child/adolescent
feels and functions. In the context of HRQoL
assessment and use of this information in the
decision-making process, it is important to realize
that the child and parental perspectives are required,

and each perspective potentially provides unique
information in developing a treatment plan. In the
absence of a ‘‘gold standard,’’ however, discordant
child–parent reports should currently be considered as
a parallel source of information on patient function-
ing. Our study also provided significant new infor-
mation in response to the need for instruments that
are valid and reliable for measuring HRQoL in
children with CG, and supported the continued use
of Kidscreen-27 questionnaire, albeit with some
modifications in Indian children with CG and their
parents. Future studies should attempt to determine
the size of clinical meaningfulness of the discrepancy
between the HRQoL reports and also replicate or
extend our findings in a larger sample from the
analysis of Kidscreen-27 in other cultures and in other
pediatric conditions.
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