
Interrater reliability and agreement between
children with visual impairment and their parents
on participation and quality of life

Ellen BM Elsman, Mitchel LC Koel, Ruth MA vanNispen and Ger HMB vanRens

Department of Ophthalmology, Amsterdam UMC, Vrije Universiteit Amsterdam, the Amsterdam Public Health Research Institute,

MB Amsterdam, The Netherlands

ABSTRACT.

Purpose: To investigate interrater reliability and agreement between children

with visual impairment (VI) and their parents on participation and quality of life

and factors associated with disagreement.

Methods: Children 7–17 years and their parents completed the PAI-CY 7–12
(n = 180) and 13–17 (n = 65), the KIDSCREEN-27 (n = 250) and the CASP

(n = 70). Mean scores of children and parents were compared, with effect sizes

for the differences. Interrater reliability was evaluated using intraclass corre-

lation coefficients (ICCs), whereas agreement was assessed using the Bland–
Altman limits of agreement. Linear regression analyses examined child- and

proxy-related factors associated with discrepancies.

Results: On average, children rated their participation and quality of life as

significantly better than their parents on most (sub)scales, but with wide range of

disagreement. Effect sizes were large for the PAI-CY 7–12 (0.86) and 13–17
(0.86) and small for the CASP (0.36) and KIDSCREEN-27 (0.18–0.28).
Interrater reliability was poor for the PAI-CY 7–12 (ICC = 0.29) and most

KIDSCREEN-27 subscales (ICC =0.18–0.32), moderate for the PAI-CY 13–17
(ICC =0.43) and the KIDSCREEN-27 Physical Wellbeing subscale

(ICC = 0.46) and good for the CASP (ICC = 0.63). Comorbidity was signif-

icantly associated with greater discrepancies on participation scales.

Conclusion: Children with VI and their parents have different perspectives on the

child’s participation and quality of life. Disagreement was largest on participa-

tion scales and smallest on quality of life subscales, while opposite results were

found for interrater reliability. Reports of children and parents seem to be

complementary and are both relevant to obtain a complete picture of the burden

of VI and relevant to inform healthcare decisions.
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Introduction

Patient-reported outcomes, such as
participation and health-related quality
of life, have become increasingly
important in health care (Matza et al.
2004; Black et al. 2016; Greenhalgh
et al. 2018; Calvert et al. 2019). The use
of patient-reported outcomes can facil-
itate patient-centred care, shared-
decision making and the evaluation of
intervention effectiveness (Varni et al.
2005; Black et al. 2016; Greenhalgh
et al. 2018; Calvert et al. 2019). Obtain-
ing patient-reported outcomes is par-
ticularly important for chronic health
conditions, for which cure is often not
possible (Kaplan 2001; Ingerski et al.
2010). Childhood visual impairment
(VI) is an example of such a condition,
and participation and quality of life are
often considered important outcomes
of rehabilitation for children with VI.

To measure these outcomes in chil-
dren with VI, both generic paediatric
patient-reported outcome measures
(PROMs) (Varni et al. 2001; Ravens-
Sieberer et al. 2007a; Bedell 2009) and
vision-specific paediatric PROMs can
be used. Several vision-specific paedi-
atric PROMs have been developed in
recent years (Cochrane et al. 2011;
Tadi�c et al. 2013; Tadic et al. 2016;
Elsman et al. 2020a; Elsman et al.
2020b), and these instruments might be
more sensitive to the specific problems
children with VI encounter compared
to their generic counterparts.
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Administering PROMs to children is
subject to various challenges, including
differences in children’s cognitive and
linguistic abilities to respond to ques-
tions at different ages and parents’
influence on experiences of children
(Le Coq et al. 2000; Upton et al.
2008; Gothwal et al. 2018). Hence,
there is substantial debate who the
most appropriate respondent is to
obtain paediatric patient-reported out-
comes (Theunissen et al. 1998; Matza
et al. 2004), although in general, self-
report is considered most accurate
(Upton et al. 2008), and can be
obtained from children as young as
five years (Varni et al. 2007). Never-
theless, several paediatric PROMs con-
tain self-report alongside proxy-report
versions (Ravens-Sieberer et al. 2007a;
McDougall et al. 2013; Elsman et al.
2020a; Elsman et al. 2020b).

A large body of literature shows that
there might be discrepancies between
child and parent reports of health
outcomes, although results are mixed
(Theunissen et al. 1998; Verrips et al.
2000; Eiser & Morse 2001; Waters et al.
2003; Matza et al. 2004; Cremeens et al.
2006; Upton et al. 2008). The level of
agreement may be dependent on sev-
eral aspects, including the observability
of the domain being measured, gender,
age, health status and education, but
again with inconclusive results (The-
unissen et al. 1998; Verrips et al. 2000;
Eiser & Morse 2001; Waters et al. 2003;
Cremeens et al. 2006; Upton et al.
2008).

When reports of children and parents
deviate, it raises the question how the
results should be interpreted, and whose
reports are more accurate (Eiser &
Morse 2001; Matza et al. 2004). This is
particularly important whether health-
care decisions are made based upon
these reports (De Los Reyes et al. 2011;
Eiser&Morse 2001; Janicke et al. 2001).
Parent reports may be expected to be
more reliable, but the subjective nature
of outcomes such as participation and
quality of life suggests the child reports
to be more valid (Eiser & Morse 2001;
Matza et al. 2004).

Agreement in health outcomes
between children with VI and their
parents has been investigated in several
studies (Chak & Rahi 2007; Van Dijk
et al. 2007; Hamblion et al. 2011; Tadi�c
et al. 2017; Gothwal et al. 2018). Most
of these studies focused on specific
conditions, such as retinoblastoma

(Van Dijk et al. 2007), congenital
glaucoma (Gothwal et al. 2018), con-
genital cataract (Chak & Rahi 2007)
and hereditary retinal disorders (Ham-
blion et al. 2011), and all of them have
only evaluated agreement on health-
related quality of life, either with
generic (Varni et al. 2001; Ravens-
Sieberer et al. 2007a) or with vision-
specific PROMs (Tadi�c et al. 2013;
Tadic et al. 2016). Only one study also
reported interrater reliability (Tadi�c
et al. 2017), which is often used inter-
changeably with agreement, but con-
ceptually and technically different (de
Vet et al. 2006; Kottner et al. 2011;
Gisev et al. 2013). None of the studies
have focused on participation, while
reported limitations in activities and
participation are often used to inform
assignment to low vision, pedagogical
or behavioural interventions. More-
over, not much is known about factors
associated with the level of disagree-
ment between children with VI and
their parents (Tadi�c et al. 2017; Goth-
wal et al. 2018).

Therefore, this study investigates
interrater reliability and agreement
between children with VI and their
parents and the factors associated with
disagreement. Because both generic
and vision-specific instruments were
included, differences in child–parent
agreement and interrater reliability
between these instruments were inves-
tigated.

Methods

The study protocol was approved by
the Medical Ethical Committee of
Amsterdam UMC, the Netherlands.
The study adhered to the tenets as laid
down in the Declaration of Helsinki.
Parents of children, as well as children
aged 13 years and older, provided
written informed consent. Data were
collected as part of a study to validate
the Participation and Activity Inven-
tory – Children and Youth (PAI-CY)
for children aged 7–12 and 13–17 years
(Elsman et al. 2020a; Elsman et al.
2020b).

Participants

Children aged 7–17 years who were
registered at two Dutch nationwide low
vision services, and their parents, were
invited to participate. The following
inclusion criteria applied: (1) sufficient

knowledge and understanding of the
Dutch language; (2) children with VI
from any cause, without restrictions
regarding visual performance; (3) chil-
dren without profound cognitive
impairment, as registered in their
patient file; and (4) children with mild
cognitive impairment as reported by
parents could participate.

Procedure

Participating children completed ques-
tionnaires via face-to-face interviews at
their homes, while their parents com-
pleted questionnaires via a web-based
survey (or a paper-and-pencil version
on request). Children aged 7–12 years
and their parents completed the PAI-
CY 7–12 (Elsman et al. 2020a) and the
KIDSCREEN-27 (Ravens-Sieberer
et al. 2007a). Children aged 13–
17 years and their parents completed
the PAI-CY 13–17 (Elsman et al.
2020b), the KIDSCREEN-27 (Ravens-
Sieberer et al. 2007a) and the Child and
Adolescent Scale of Participation
(CASP) (Bedell 2009). Parents addi-
tionally completed a questionnaire
regarding sociodemographic and clini-
cal characteristics of their child and its
family. Ophthalmic diagnoses, decimal
visual acuity and visual field were
retrieved from the patient files at the
low vision services. Missing data were
complemented by parents’ self-
reported data. Decimal visual acuity
of the better eye was transformed into
logMAR and classified according to
criteria of the World Health Organiza-
tion (WHO) (WHO 2010): no VI
(logMAR ≤0.3), mild VI (logMAR
0.31-0.52), moderate VI (logMAR
0.53-1), severe VI (logMAR 1.01-1.30)
and blind (logMAR ≥1.31).

Instruments

ThePAI-CY is a series of questionnaires
to measure limitations in participation
and activities of children and youth with
VI. The PAI-CY was developed in the
Netherlands and as such is available in
Dutch. The PAI-CY 7–12 and 13–17
consist of a self-report version alongside
a proxy-report version, which both con-
tain, respectively, 47 and 55 items (Els-
man et al. 2020a; Elsman et al. 2020b;
Elsman et al. 2020c). Items are scored on
a 4-point Likert scale with response
options ‘not difficult’, ‘slightly difficult’,
‘very difficult’ and ‘impossible’. The
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response option ‘not applicable’ is trea-
ted as a missing value. Sum scores were
calculated based on the mean of scores
(at least 75% of the items had to be
completed) which were then multiplied
by the total number of items. Sum scores
were subsequently rescored to 0–100.
Higherscoresrepresentfewer limitations
in participation and activities, but there
is no cut-off that signifies suboptimal
scores.

The CASP measures the degree of
participation of a child in home, school
and community activities and asks
respondents to compare their partici-
pation to the participation of children
of the same age. Youth-report and
proxy-report versions of the Dutch
CASP were used for children aged
13–17 years (Bedell 2009, 2011;
McDougall et al. 2013). The CASP
contains 20 items, which are scored on
a 4-point Likert scale with response
options ‘age expected’, ‘somewhat lim-
ited’, ‘very limited’ and ‘unable’. The
response option ‘not applicable’ is
treated as a missing value. Previous
analyses indicated the CASP comprises
a unidimensional scale (Elsman et al. ),
and as such, sum scores for the total
scale were calculated ranging from 0 to
100, using the same method as to
calculate scores for the PAI-CY.
Higher scores represent greater age-
expected participation, but there is no
cut-off that signifies suboptimal scores.

The KIDSCREEN-27 measures
health-related quality of life in children
and adolescents in five relevant
domains: Physical Wellbeing (five
items), Psychological Wellbeing (seven
items), Autonomy & Parent Relation
(seven items), Social Support & Peers
(four items) and School Environment
(four items) (KIDSCREEN 2006;
Ravens-Sieberer et al. 2007b). The
Dutch self-report and proxy-report
versions were used for children aged
7–17 years. All items are scored on a 5-
point Likert scale with response
options referring to frequency or
degree of feeling. Negatively formu-
lated items were recoded, and a scoring
algorithm was used to calculate T-
scores on each subscale, with a mean
of 50 and a standard deviation of 10 in
the international survey population. In
practice, T-scores range from 20 to 80
(i.e. 99.7% of the population will score
in this range). Scores that deviate more
than half a standard deviation from the
mean score of 50 are classified as

noticeably different. Higher T-scores
represent better quality of life.

Statistical analyses

Sociodemographic and clinical charac-
teristics of participants were analysed
using descriptive statistics. Mean scores
of children and parents on all (sub)
scales were compared using paired-
samples t-tests. Cohen’s effect sizes of
the differences were calculated and
interpreted: ≤0.49 small, 0.50–0.79
moderate and ≥0.80 large (Cohen
1988). Interrater reliability on (sub)
scales was evaluated using intraclass
correlation coefficients (ICCs), in a
two-way random effects model, single
measure, absolute agreement. An ICC
≤0.40 was considered poor, 0.41–0.60
moderate, 0.61–0.80 good and 0.81–
1.00 excellent (Varni et al. 2007).
Agreement between child and parent
scores on (sub)scales was assessed
using the Bland–Altman’s limits of
agreement. Therefore, the difference
between child and parent scores (dis-
played on the y-axis) is plotted against
the mean of the scores (displayed on
the x-axis). The limits of agreement
were calculated with the following
formula: mean difference � 1.96 x
standard deviation of the difference.

Linear regression models were com-
puted to assess whether discrepancies
between child and parent scores were
associated with sociodemographic and
clinical characteristics of the child and
its family. The absolute difference
between children and parents was used
as a dependent variable, which was
square root transformed because of
non-normality. The following variables
were included as independent variables:
score of the child, gender, presence of
comorbidity, level of VI and educa-
tional level of the parent. In regression
models of the KIDSCREEN-27 sub-
scales, age of the child was included
additionally. Variables at the p < 0.05
level were considered significantly asso-
ciated with discrepancies. Relevant
regression assumptions were examined,
and regression coefficients and confi-
dence intervals were back-transformed
to aid interpretation.

Results

In total, 291 participants provided
written informed consent. Due to
incomplete questionnaires and missing

items, scores on (sub)scales were cal-
culated for the following numbers of
child–parent dyads: PAI-CY 7–12
n = 180, PAI-CY 13–17 n = 65, CASP
n = 70 and KIDSCREEN-27 n = 250.
Table 1 presents their sociodemo-
graphic and clinical characteristics.

Table 2 presents scores of children
and parents on each of the (sub)scales
and their mean difference and inter-
rater reliability. On average, children
rated their participation and quality of
life as significantly better than their
parents, except on the KIDSCREEN-
27 Social Support & Peers subscale,
where they scored significantly worse.
Effect sizes for the differences were
large for the PAI-CY 7–12 and 13–17
and small for (subscales of) the CASP
and KIDSCREEN-27. Interrater relia-
bility was poor for the PAI-CY 7–12
and most KIDSCREEN-27 subscales,
but moderate for the PAI-CY 13–17
and the KIDSCREEN-27 Physical
Wellbeing subscale. Good interrater
reliability was found for the CASP.

The Bland–Altman plots show that
the level of agreement was wide and
bidirectional for all subscales, indicat-
ing that parents both over- and under-
estimate their child’s participation and
quality of life (Fig. 1, Table 2). Visual
interpretation, to examine whether the
difference in scores between children
and their parents tend to get smaller or
larger as the mean score increases, of
the Bland–Altman plots suggests the
following:

1 When the average participation
score on the CASP and PAI-CY 7–12
and 13–17 is higher (x-axis), parents
seem to rate their children as having
relatively higher participation, as indi-
cated by the cluster below the mean
difference line on the right side of the
graphs (Fig. 1A-C, solid-line circled
clusters);
2 When the average participation
score on the PAI-CY 13–17 is lower
(x-axis), parents seem to rate their
children as having relatively lower
participation, as indicated by the clus-
ter above the mean difference line on
the left side of the graph (Fig. 1B,
dashed-line circled cluster);
3 When the average quality of life
score on the KIDSCREEN-27 Physical
Wellbeing and Psychological Wellbeing
is lower (x-axis), parents seem to rate
their children as having relatively lower
quality of life, as indicated by the
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clusters above the mean difference line
on the left side of the graphs (Fig. 1D
and E, solid-line circled clusters);
4 When the average quality of life
score on the KIDSCREEN-27 Auton-
omy & Parent Relation is lower (x-
axis), parents seem to rate their chil-
dren as having relatively higher quality
of life, as indicated by the clusters
below the mean difference line on the
left side of the graph (Fig. 1F, solid-
line circled cluster);

5 No clear trends for smaller or larger
differences in scores between children
and their parents with increasing mean
scores could be identified from Fig. 1G
and H.

Linear regression analyses (Table 3)
showed that comorbidity of the child
was significantly associated with
greater child–parent discrepancies
across all instruments measuring par-
ticipation (i.e. PAI-CY 7–12, PAI-CY
13–17 and CASP) and smaller child–

parent discrepancies on the
KIDSCREEN-27 School Environment
subscale. Moreover, moderate VI was
significantly associated with greater
child–parent discrepancies on the
CASP and KIDSCREEN-27 Social
Support & Peers, compared to no VI.
For the CASP, severe VI was also
significantly associated with greater
discrepancies, compared to no VI.
Higher (i.e. better) child scores were
significantly associated with greater

Table 1. Sociodemographic and clinical characteristics participants

Participant characteristic PAI-CY 7–12 (n = 180) PAI-CY 13–17 (n = 65) CASP (n = 70) KIDSCREEN-27 (n = 250)

Age in years, mean � SD (range) 9.5 � 1.6 (7–12) 14.7 � 1.5 (13–17) 14.7 � 1.5 (13–17) 11.0 � 2.8 (7–17)
Male gender, n (%) 103 (57) 38 (59) 44 (63) 148 (59)

Category of VI*, n (%)

Blind: LogMAR ≥1.31 12 (7) 8 (12) 10 (14) 22 (9)

Severe VI: logMAR 1.01–1.30 1 (1) 3 (5) 3 (4) 4 (2)

Moderate VI: LogMAR 0.53–1 49 (27) 20 (31) 19 (27) 69 (28)

Mild VI: logMAR 0.31–0.52 35 (19) 12 (19) 12 (17) 47 (19)

No VI: logMAR ≤0.30 81 (45) 20 (31) 23 (33) 103 (41)

Unknown 2 (1) 2 (3) 3 (4) 5 (2)

Comorbidity, n (%) 86 (48) 24 (37) 29 (41) 118 (47)

Parent who completed questionnaire, n (%)

Mother 138 (77) 42 (65) 47 (67) 185 (74)

Father 19 (11) 12 (19) 12 (17) 31 (12)

Together 19 (11) 8 (12) 8 (11) 27 (11)

Caregiver 4 (2) 3 (5) 3 (4) 7 (3)

Dutch nationality parent, n (%) 168 (93) 62 (95) 67 (96) 235 (94)

Financial situation parent, n (%)

Usually enough money 80 (44) 33 (51) 37 (53) 118 (47)

Just enough money 46 (26) 15 (23) 15 (21) 60 (24)

Not enough money 10 (6) 7 (11) 6 (9) 19 (8)

I’d rather not say 44 (24) 10 (15) 12 (17) 53 (21)

Educational level parent, n (%)

Low 19 (11) 12 (19) 13 (19) 32 (13)

Middle 72 (40) 32 (49) 30 (43) 107 (43)

High 86 (48) 20 (31) 26 (37) 108 (43)

Unknown 3 (2) 1 (2) 1 (1) 3 (1)

* VI categories were based on acuity loss in the better-seeing eye following the World Health Organization (WHO 2010).

Table 2. Scores of children and parents, their mean difference and interrater reliability coefficients

(sub)scale

Child score,

mean � SD

Parent score,

mean � SD

Mean paired

difference (95% CI)

P-value

paired

difference

Effect

size ICC (95% CI)

Lower and upper

limit of agreement

PAI-CY 7–12 87.5 � 8.4 78.7 � 11.8 8.8 (7.1 to 10.4) <0.001 0.86 0.29 (0.03 to 0.50) �13.3; 30.8

PAI-CY 13–17 89.5 � 7.3 80.3 � 13.2 9.2 (6.8 to 11.6) <0.001 0.86 0.43 (�0.01 to 0.69) �9.8; 28.2

CASP 89.4 � 10.5 85.0 � 15.5 4.4 (1.9 to 6.9) <0.001 0.33 0.65 (0.46 to 0.78) �16.2; 25.0

KIDSCREEN-27 Physical

Wellbeing

51.2 � 9.7 49.3 � 11.7 1.9 (0.5 to 3.3) 0.007 0.18 0.46 (0.35 to 0.55) �19.9; 23.8

KIDSCREEN-27

Psychological Wellbeing

53.0 � 9.4 50.0 � 11.6 3.0 (1.5 to 4.5) <0.001 0.28 0.32 (0.21 to 0.43) �20.8; 26.8

KIDSCREEN-27

Autonomy & Parent

Relation

54.9 � 10.5 52.2 � 9.7 2.8 (1.2 to 4.3) <0.001 0.27 0.20 (0.08 to 0.31) �22.2; 27.7

KIDSCREEN-27 Social

Support & Peers

50.1 � 11.2 52.0 � 10.3 �1.9 (�3.6 to �0.2) 0.030 �0.18 0.18 (0.06 to 0.30) �28.9; 25.1

KIDSCREEN-27 School

Environment

56.8 � 10.3 54.7 � 10.7 2.1 (0.4 to 3.8) 0.014 0.20 0.18 (0.06 to 0.30) �24.2; 28.4
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discrepancies on the KIDSCREEN-27
Psychological Wellbeing and Auton-
omy & Parent Relation subscales and

smaller discrepancies on the
KIDSCREEN-27 Social Support &
Peers subscale. Last, as compared to

high parental education, low education
was significantly associated with greater
discrepancies on the KIDSCREEN-27

  
 

  
 

  
 

  

(A) (B) 

(C) (D) 

(E) (F) 

(H) (G) 
Figure 1. Bland–Altman plots for child–parent agreement on the PAI-CY 7–12 (A), PAI-CY 13–17 (B), CASP (C), and subscales of the

KIDSCREEN-27 (D–H).
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School Environment subscale, whereas
middle education was significantly asso-
ciated with greater discrepancies on the
KIDSCREEN-27 Autonomy & Parent
Relation subscale. The explained vari-
ance was low on the KIDSCREEN-27
Physical Wellbeing (R2 = 0.02), Psy-
chological Wellbeing (R2=0.07) and
School Environment (R2 = 0.07) sub-
scales, but higher on the CASP
(R2 = 0.37).

Discussion

In this study, we investigated both
agreement between children with VI
and their parents and interrater relia-
bility for generic and vision-specific
instruments of participation and qual-
ity of life. Although often used inter-
changeably, there is a conceptual and
technical distinction. Reliability relates
to the extent of variability and error
inherent in a measurement, whereas
agreement is defined as the degree to
which scores or ratings are identical (de
Vet et al. 2006; Kottner et al. 2011;
Gisev et al. 2013). Both agreement and

interrater reliability are important in
the evaluation of the quality of the
measurements (Kottner et al. 2011).

On average, parents perceived their
child’s participation and quality of life
as worse than children themselves on
all but one (sub)scale. This finding is
consistent with general results from
literature, showing that in children
with chronic health conditions, parents
rate the well-being of their child to be
worse than children themselves, which
is opposite to findings in healthy chil-
dren (Upton et al. 2008). The underes-
timation of parents is also in line with
most other studies in ophthalmic pop-
ulations (Van Dijk et al. 2007; Ham-
blion et al. 2011; Tadi�c et al. 2017),
although in children with congenital
glaucoma, parents reported better qual-
ity of life of their child than children
themselves (Gothwal et al. 2018), and in
children with congenital cataract, qual-
ity of life reports of children and
parents were comparable (Chak & Rahi
2007). The Bland–Altman plots pro-
vided an informative visual represen-
tation giving information about the

discrepancies across the range of scores.
From these plots, it was evident that the
range of agreement was wide, and
parents both overestimated and under-
estimated their child’s report. More-
over, effect sizes for the differences were
mostly small, indicating limited clinical
relevance. Large effect sizes were found
for the PAI-CY 7–12 and 13–17, which
might suggest that the difference is not
only statistically significant, but also
clinically relevant. Besides these
distribution-based indicators for differ-
ences, it is important to have anchor-
based indicators for differences, such as
minimally important differences in
child–parent discrepancies (Eiser &
Varni 2013), which are currently lack-
ing. If these indicators are available,
they can indicate whether discrepancies
are sufficiently large to warrant further
investigation prior to healthcare deci-
sions. Nonetheless, it is notable that
agreement between children and par-
ents was smaller for scales measuring
participation (as indicated by the larger
effect sizes), as in general, parents are
more in agreement on objective

Table 3. Linear regression results examining factors associated with the absolute score discrepancy across (sub)scales

PAI-CY 7–12 PAI-CY 13–17 CASP

KIDSCREEN-

27 Physical

Wellbeing

KIDSCREEN-

27

Psychological

Wellbeing

KIDSCREEN-

27 Autonomy

& Parent

Relation

KIDSCREEN-

27 Social

Support &

Peers

KIDSCREEN-

27 School

Environment

N 175 62 66 242 242 242 242 242

R2 0.1 0.25 0.37 0.02 0.07 0.22 0.2 0.07

Characteristic B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI) B (95% CI)

Score child 0.16 (�0.04;

0.22)

�0.19 (�0.29;

0.10)

�0.13

(�0.22;

0.13)

0.11 (�0.07;

0.17)

0.14 (0.07;

0.19)

0.24 (0.20; 0.27) �0.22 (�0.25;

�0.18)

0.12 (�0.04;

0.17)

Age 13–17
child*

0.31 (�0.53;

0.69)

�0.57 (�0.82;

0.13)

0.14 (�0.57;

0.60)

�0.46 (�0.75;

0.37)

�0.27 (�0.66;

0.54)

Female sex

child

�0.60 (�0.88;

0.23)

�0.28 (�0.85;

0.75)

�0.63

(�1.03;

0.51)

�0.30 (�0.66;

0.50)

�0.26 (�0.61;

0.49)

�0.49 (�0.74;

0.25)

�0.38 (�0.68;

0.41)

�0.33 (�0.66;

0.46)

Comorbidity

child

0.86 (0.55;

1.09)

0.99 (0.55;

1.28)

1.02 (0.59;

1.32)

0.26 (�0.53;

0.64)

0.29 (�0.48;

0.63)

0.06 (�0.55;

0.56)

�0.44 (�0.71;

0.36)

�0.62

(�0.84; �0.23)

VI child†

Mild 0.37 (�0.65;

0.84)

0.7 (�0.63;

1.18)

0.73 (�0.63;

1.21)

�0.27 (�0.73;

0.63)

�0.35 (�0.74;

0.55)

�0.5 (�0.82;

0.42)

0.38 (�0.53;

0.76)

�0.47 (�0.81;

0.47)

Moderate 0.12 (�0.71;

0.73)

�0.2 (�0.91;

0.86)

0.99 (0.39;

1.34)

0.46 (�0.45;

0.79)

�0.44 (�0.76;

0.43)

0.37 (�0.49;

0.71)

0.69 (0.30;

0.92)

�0.61 (�0.87;

0.15)

Severe 0.68 0.52 1.36 0.33 �0.52 �0.5 0.63 �0.44

(�0.62; 1.14) (�0.83; 1.11) (0.94; 1.67) (�0.69; 0.83) (�0.89; 0.51) (�0.88; 0.53) (�0.39; 0.97) (�0.86; 0.61)

Education parent‡

Low �0.23 (�0.86;

0.80)

�0.51 (�1.11;

0.84)

�0.45

(�1.09;

0.88)

0.58 (�0.45;

0.93)

�0.51 (�0.87;

0.48)

0.2 (�0.67;

0.73)

�0.23 (�0.74;

0.67)

0.82 (0.40;

1.09)

Middle 0.48 (�0.46;

0.82)

�0.16 (�0.86;

0.83)

0.62 (�0.58;

1.05)

0.2 (�0.57;

0.63)

0.5 (�0.28;

0.76)

0.59 (0.13; 0.82) 0.46 (�0.34;

0.74)

0.42 (�0.42;

0.72)

* Reference group is 7–12, only included in analyses KIDSCREEN-27. †Reference group is no VI (WHO 2010). ‡Reference group is high education.

Bold is significant at p < 0.05.
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physical domains, but less on emotional
and social domains (Eiser & Varni
2013). The PAI-CY and CASP are
instruments to assess limitations in
activities and participation and as such
contain more objective, physical items,
than, for example, the various subscales
of the KIDSCREEN-27.

Our analyses of factors associated
with discrepancies between child and
parent reports showed that comorbidity
is a factor consistently associated with
larger discrepancies on participation
scales. Comorbidity was assessed
through an open question (i.e. ‘does
your child have any other conditions’).
This resulted in a large variety of
comorbidities reported, ranging from
allergies to attention-deficit/
hyperactivity disorder to various syn-
dromes, hindering quantification in sub-
groups. We also found that on the
CASP, moderate and severe VI was
associated with larger discrepancies,
compared to no VI. Tadi�c and col-
leagues also found that several oph-
thalmic factors had an influence on
child–parent discrepancy, although they
used classifications of ICCs as an index
of agreement. ICCs were higher for
those with more severe VI, late-onset
VI and progressive VI (Tadi�c et al.
2017). The other factors significantly
associated with discrepancies in our
study had a more random pattern, and
their influence on discrepancy was bidi-
rectional (i.e. score of the child was
significantly associated with greater dis-
crepancies on the KIDSCREEN-27
Psychological Wellbeing and Auton-
omy & Parent Relation subscales, but
with smaller discrepancies on the
KIDSCREEN-27 Social Support &
Peers subscale). Also, some of the
groups included as independent variable
were relatively small, such as the severe
VI group or the low education of the
parent group. Studies show that the
factors associated with child–parent
discrepancies vary considerably by
health condition and (sub)scale, making
it difficult to interpret these results in the
context of existing literature (Upton
et al. 2008; Eiser & Varni 2013). Child
age and gender were not associated with
discrepancies on any of the (sub)scales,
which is contrasting the findings of
Gothwal and colleagues, who found
greater discrepancies for younger chil-
dren and girls (Gothwal et al. 2018).

Reliability between children and
parents was poor for the PAI-CY 7–

12 and most KIDSCREEN-27 sub-
scales, whereas moderate reliability was
found for the PAI-CY 13–17 and
KIDSCREEN-27 Physical Wellbeing
subscale, and good reliability for the
CASP. This might suggest that relia-
bility is better for those scales consist-
ing of more visible concepts (e.g.
physical well-being, participation in
activities), especially when children get
older, as the PAI-CY 13–17 and CASP
were only administered to children
from 13 years onwards and their par-
ents.

It is important to collect patient-
reported outcomes to evaluate the
burden of VI and to inform healthcare
decisions. The PAI-CY has been devel-
oped as an intake instrument, to iden-
tify difficulties with respect to activities
and participation in children and youth
with visual impairment. It can be used
to map the needs and difficulties of
children, youth and their parents prior
to a rehabilitation programme at low
vision services. It might also be possible
to administer the PAI-CY after reha-
bilitation, to determine the effective-
ness, although responsiveness of the
PAI-CY is yet to be investigated.
Additionally, the PAI-CY can be used
in broader clinical practice or as out-
come instrument in research (Elsman
et al. 2020c). The KIDSCREEN-27 can
also be used in all types of epidemio-
logical, paediatric and clinical studies,
in health services research and health
reporting, and in integrated outcome
measurement (KIDSCREEN 2006).
However, a recent study suggests that
it might not be sensitive enough to the
specific problems children with VI
encounter (Elsman et al. 2021a). There-
fore, it might not be recommended to
use this instrument to inform health-
care decisions in children with VI. The
CASP has been designed as part of the
Child and Family Follow-up Survey, to
monitor outcomes and needs of chil-
dren with acquired brain injuries. The
CASP has subsequently been used as a
separate instrument and in children
with other diagnoses and as such can
be used for individualized intervention
planning, programme evaluation and
population-based research (Bedell
2011). It seems suitable for children
with VI (Elsman et al. 2021a), although
no self-report version for younger chil-
dren exists alongside the proxy-report
version, a feature of the PAI-CY that is
highly valued (Elsman et al. 2017).

If PROMs are used to inform
healthcare decisions, involvement of
parents is vital, which makes it impor-
tant to know how reports of parents
deviate from that of children. The
discrepancies between reports of chil-
dren and their parents might be caused
by underreporting or minimising prob-
lems of children with VI, who might be
denying their condition, or by the
inability to report their participation
and quality of life. On the other hand,
children might report their participa-
tion and quality of life accurately to
their parents, who then exaggerate or
over-report children’s problems. Alter-
natively, parents might report partici-
pation and quality of life of children
with VI in comparison to children
without VI, or while considering future
life demands. Conversely, children
might report their participation and
quality of life while focusing on their
current situation, and without compar-
isons to others. Because neither self-
report nor proxy-report is without risk,
and deviations can be expected, obtain-
ing information from both children
and their parents may provide the most
complete picture of the burden of VI.
The deviations can additionally give
rise to fruitful discussions between
children and parents about the origin
of discrepancies.

The results of our study should be
considered in light of several limita-
tions. First, we had limited information
from the proxy responders, which pro-
hibited the exploration of other factors
associated with child–parent discrepan-
cies. For example, the parent’s own
quality of life has shown to have an
impact on discrepancy (Janicke et al.
2007; Kobayashi & Kamibeppu 2011;
Oltean & Ferro 2019), and not much is
known about father-child agreement
compared to mother-child agreement
(Petsios et al. 2011). The number of
fathers completing the proxy-report
versions was relatively small, and
therefore this was not included in the
linear regression analyses. The same
was true for the number of respondents
not having the Dutch nationality.

Second, the classification into level of
VI was based on visual acuity only, as
often limited information was available
in the patient files regarding visual field,
or it was described in qualitative terms
such as ‘concentrically restricted’, ‘sev-
ere peripheral field loss’, or ‘right-sided
hemianopia’. When visual acuity was
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not affected, these children were classi-
fied in the no VI group. Similarly,
around 10% of the children had cere-
bral visual impairment, a condition in
which visual acuity is often not affected
(Dutton & Jacobson 2001), and were
therefore also categorized in the no VI
group. Thus, it is likely that at least part
of the children classified as no VI had in
fact more severe VI than resulting from
their visual acuity, which might have
influenced the results on factors associ-
ated with discrepancies. One should
keep in mind that the children in our
study were all registered at Dutch low
vision services. According to the Dutch
guidelines, referral to these centres is
recommended when visual acuity is
<0.3, visual field is <30 degrees, in case
of disorders in lower or higher visual
functions (e.g. respectively night blind-
ness/photophobia or cerebral visual
impairment), in case of a progressive
disorder, or in case of a rehabilitation
need for which no opportunities in
regular ophthalmological care exist
(Van Rens et al. 2011). Thus, these
children are likely to comply to one of
these conditions, but this gets lost in the
classification based on visual acuity.

Last, children completed question-
naires face-to-face, while their parents
completed questionnaires online. These
different modes of administration
might have contributed to the discrep-
ancies between children and their par-
ents. Face-to-face administration is
more susceptible to yes-saying bias
and socially desirable responses (Davis
et al. 2007). However, administration
without involvement of a researcher
could have led to parents helping their
children, thereby influencing children’s’
responses. Furthermore, the VI would
have made it difficult for children to
independently complete the question-
naires, especially for the younger chil-
dren.

Our study is the first to report
agreement between children with VI
and their parents and interrater relia-
bility on quality of life and participa-
tion instruments. Our study showed
that children with VI and their parents
have significantly different perspectives
on the child’s participation and quality
of life, and parents both overestimated
and underestimated their child’s report.
With the linear regression models that
were applied to examine factors asso-
ciated with disagreement between chil-
dren with VI and their parents, our

study showed that discrepancies were
to an extent associated with sociode-
mographic and clinical characteristics
of the child and its family. Disagree-
ment was largest on instruments mea-
suring participation (i.e. the PAI-CY
and, to a lesser extent, the CASP), and
smallest on quality of life subscales (i.e.
the KIDSCREEN-27). Opposite
results were found for interrater relia-
bility. Reports of children and parents
should be considered complementary,
and both relevant to obtain a complete
picture of the burden of VI and inform
healthcare decisions. Our results might
help healthcare providers to better
understand and value deviations in
patient-reported outcomes between
children with VI and their parents.
Future studies should attempt to deter-
mine minimally important differences
in child–parent discrepancies, and
which magnitudes should give rise to
more extensive investigation. Addition-
ally, the factors associated with dis-
crepancies should be subject to further
research.
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