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PURPOSE. The purpose of this study was to investigate quality of life and participation in
children aged 3 to 17 years with visual impairment (VI) compared to reference groups
and between subgroups with increasing severity levels of VI.

METHODS. Parents of children aged 3 to 17 years (n = 500) and children aged 13 to
17 years (n = 75) completed the Child and Adolescent Scale of Participation (CASP). Chil-
dren aged 7 to 17 years (n = 263) and their parents (n = 255) completed the KIDSCREEN-
27 questionnaire to assess quality of life. Scores were compared to age and/or gender-
appropriate population-based samples. For the CASP, a comparison was also made with
children with chronic conditions or disabilities. The association between severity of VI
and quality of life or participation was analyzed with linear regression models.

RESULTS. Children reported significantly worse on Physical Wellbeing and Social Support
& Peers, but better on the School Environment KIDSCREEN-27 subscales compared to
reference groups. Parents additionally reported worse on Autonomy & Parent Relation.
Children’s participation was significantly worse compared to a population-based sample,
but significantly better compared to children with chronic conditions and disabilities.
Having moderate or severe VI/blindness was significantly associated with worse partici-
pation, as reported by parents relative to those with no VI.

CONCLUSIONS. Quality of life of children with VI is affected especially regarding Physical
Wellbeing and Social Support & Peers compared to a reference population, and their
participation is considerably worse. Participation was more affected in children with more
severe VI. These results contribute to the understanding of the impact of VI. Interventions
targeting physical health, social skills, and participation are warranted.

Keywords: visual impairment (VI), children, quality of life, participation, Child and
Adolescent Scale of Participation (CASP), KIDSCREEN-27 questionnaire

A lthough the prevalence of childhood visual impairment
(VI) is low compared to older adults,1 it has lifelong

implications. Several qualitative studies have investigated the
impact of VI on particular life aspects of children with VI2–6

or their life as a whole.7,8 For example, Rainey et al. found
that VI affects sensorial development, and physical, psycho-
logical, and social wellbeing, with variations in relevance of
themes across different age groups.8

In recent years, the patient-based assessment of the
impact of a condition on functioning, participation, and
quality of life has become more important.9,10 Quality of
life is a multidimensional construct consisting of physical,
emotional, and social wellbeing.11–13 The International Clas-
sification of Functioning, Disability, and Health for Children
and Youth (ICF-CY) has made the concept of participation
relevant for children. The ICF-CY defines participation as
“a person’s involvement in life situations,” by performing
activities which are defined as “the execution of tasks.”13,14

Quality of life and participation differ from each other, in
that the former is more related to subjective experiences,

and the latter to more objective tasks that can or cannot
be performed. Both are important outcomes to assess the
burden of a condition or the effectiveness of an interven-
tion.13

To evaluate quality of life and participation in children
with VI, both generic and disease-specific instruments can
be used. Several vision-specific instruments for children with
VI have been developed in recent years.15–17 These instru-
ments are valuable for assessing vision-related problems and
are probably more sensitive to the specific problems these
children have. However, in order to compare results to other
populations, generic instruments are more useful.

Despite the large number of qualitative studies conducted
to investigate the impact of VI on particular life aspects,
few quantitative studies have focused on the quality of life
of children.18–23 These studies used relatively small sample
sizes, some of them focused on particular eye conditions,
and not all of them compared scores to a reference in the
general population or a control group. Moreover, these stud-
ies focused on quality of life, whereas limitations in activities
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and participation are often used to assign children to peda-
gogical, behavioral, or low vision interventions. As such,
limited conclusions can be drawn on whether quality of life
and participation is different in children with VI compared
to children in the general population.

Therefore, this study aims to evaluate quality of life
and participation of children with VI aged 3 to 17 years
and to compare them with relevant reference groups found
in literature. Second, the associations between the sever-
ity of vision loss and quality of life and participation are
investigated.

METHODS

Data for this study were collected as part of a larger study,
aimed at validating the Participation and Activity Inven-
tory for Children and Youth (PAI-CY) 3 to 6 years, 7 to
12 years, and 13 to 17 years.15,24,25 The instruments included
in the present study were originally selected as comparator
instruments for the PAI-CY. The Medical Ethical Committee
of Amsterdam UMC, the Netherlands, approved the study
protocol. The study adhered to the tenets of the Declaration
of Helsinki. Written informed consent was received from all
parents of children, and from 13 years onward also from the
children themselves.

Participants

Parents of children aged 3 to 17 years who were regis-
tered at Dutch low vision services (Royal Dutch Visio and
Bartiméus) at the time of the study (2015–2017), were invited
to participate. Referral to Dutch low vision services is based
on the following national guidelines: having best corrected
visual acuity <0.3, visual field <30 degrees, in case of
disorders in lower or higher visual functions (e.g. respec-
tively, night blindness/photophobia or cerebral VI), or in
case of a progressive disorder, or in case of a rehabilita-
tion need for which no opportunities in regular ophthal-
mological care exist.26 Participants had to have adequate
knowledge and understanding of the Dutch language. Chil-
dren with VI from any cause were eligible; no restrictions
were applied regarding visual performance. Children with
profound cognitive impairment, registered in patient files
at the low vision services, were excluded from participa-
tion. Children with mild cognitive impairment, if reported
by their parents but not registered in the patient’s file, could
participate.

Procedures

Participating parents completed questionnaires through a
web-based survey (a paper-and-pencil version was available
on request), whereas children completed questionnaires
through face-to-face interviews in their homes. The Dutch
version of the Child and Adolescent Scale of Participation
(CASP)27 was completed by parents of children aged 3 to 17
years and by children aged 13 to 17 years. The KIDSCREEN-
27 questionnaire28 was completed by the parents of the chil-
dren aged 7 to 17 years and the children themselves. Parents
also completed questions regarding sociodemographic and
clinical characteristics of their child. Ophthalmic diagnoses,
decimal visual acuity, and visual field of the children were
retrieved from the patient records at the low vision service.
Missing data were complemented by self-reported data from

parents (n = 33). Decimal visual acuity was classified in
five levels based on the better-seeing eye, according to crite-
ria of the World Health Organization (WHO): logMAR ≤0.3
referred to “no VI,” logMAR 0.31 to 0.52 to “mild VI,” logMAR
0.53 to 1 to “moderate VI,” logMAR 1.01 to 1.30 to “severe
VI,” and logMAR ≥1.31 to “blind.”29

Instruments

The KIDSCREEN-27 questionnaire was used to evaluate
quality of life. The KIDSCREEN-27 contains five subscales:
Physical Wellbeing (5 items); Psychological Wellbeing
(7 items); Autonomy & Parent Relation (7 items); Social
Support & Peers (4 items), and School Environment
(4 items). The 27 items are rated on a five-point scale based
on frequency or degree of feeling. Scores on the subscales
are expressed as T-scores, with a mean of 50 and a standard
deviation of 10. Higher T-scores indicate better quality of
life.30

The CASP measures the degree of participation of a child
in home, school, and community activities and asks respon-
dents to compare their participation to the degree of partic-
ipation of children of the same age. The CASP was orig-
inally developed to assess participation in children with
acquired brain injury, but has been used in children with
other conditions as well.31 A systematic review suggests that,
at the time of this study, it is the most appropriate instru-
ment to assess participation in children with disability.32 The
CASP consists of 20 items rated on a four-point scale with
response options “age expected,” “somewhat limited,” “very
limited,” or “unable.” The response option “not applicable”
is treated as a missing value. Higher scores reflect greater
age-expected participation.33

Statistical Analyses

Descriptive statistics were used to report sociodemographic
and clinical characteristics of participants. Quality of ques-
tionnaire data was checked by assessing acquiescence bias
(i.e. the tendency to opt for the same answer regard-
less of the content of an item).34 However, no indica-
tions for acquiescence bias were found, as variability in
responses remained and the number of missing responses
did not increase. Scores of participants on (sub)scales of
the KIDSCREEN-27 and CASP were compared to refer-
ence scores found in literature using one-sample t-tests. For
the KIDSCREEN-27, participants’ scores on subscales were
compared to the Dutch reference population (n = 1813–
1862, depending on subscale) in our primary analyses and
age-range (i.e. 7–11 years and 12–17 years) and gender
subpopulation reference scores to make the most direct
comparisons in our secondary analyses.30 As the secondary
analyses had a more explorative character, a correction for
multiple testing was applied within each subscale using a
Bonferroni correction (0.05/4 age- and gender subpopula-
tions = 0.0125). Contrasting findings have been reported
regarding the underlying factor structure for the CASP,
with studies reporting a unidimensional scale, and three
or four subscales.31,33,35 Therefore, the number of factors
was assessed by performing an eigenvalue decomposition
on the matrix of robust (Spearman) correlations between
the items completed by parents. The acceleration factor
along the scree plot was calculated,36 suggesting a one-
factor solution. Subsequently, principal component analy-
ses were performed to proxy if all items load on a single
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component. Principal components of the one-factor solution
were all positive and high (>0.6), accounting for 66% of the
explained variance. Two, three, and four-component solu-
tions were forced upon the data but did not give reasons to
select either of these options. Therefore, it was concluded
that the 20 items reflected a unidimensional scale, and total
scores of the CASP were calculated. Because of missing data
due to the response option “not applicable,” sum scores were
calculated when ≥75% of the items were completed. Respon-
dents with <75% of the items completed were omitted in the
analyses involving sum scores. No reference scores for the
Dutch general population are available for the CASP. There-
fore, scores of participants were compared to scores origi-
nating from two sources. First, scores of participants aged
3 to 11 years were compared to reference scores from a
German population-based sample with the same age (n =
215).35 Second, scores of participants aged 12 to 17 years
were compared to reference scores from a Canadian sample
aged 11 to 17 years with different chronic conditions and
disabilities (e.g. cerebral palsy, acquired brain injury, and
autism spectrum disorder, n = 409).37 Self-report scores
were compared to youth-report reference scores, whereas
proxy-report scores were compared to parent-report refer-
ence scores. Clinical significance of the differences was
investigated using Cohen’s D. Effect sizes 0.2 to 0.49 were
considered small, 0.5 to 0.79 were considered moderate, and
≥0.8 were considered large.38

The association between severity of VI (no VI; mild
VI; moderate VI; and severe VI/blindness) on quality of
life and participation was assessed using linear regres-

sion analysis. After checking relevant assumptions, the
following independent variables were included in the
corrected model: age (3–6 years, 7–12 years, and 13–17
years), gender (male or female), level of education of the
parent (low, middle, or high) and comorbidity of any type
(yes or no).

RESULTS

Of the 571 consenting participants, 502 parents and/or chil-
dren completed the CASP. Because of missing data due to
the “not applicable” response option, sum scores could be
calculated for 420 proxy-reports and 74 self-reports. The
KIDSCREEN-27 was completed by 268 parents and/or chil-
dren. Figure 1 presents the flow chart. Table 1 shows the
sociodemographic and clinical characteristics of the study
sample.

Table 2 shows the comparison of mean scores on
the KIDSCREEN-27 with reference data. Children reported
significantly worse scores compared to reference data for
Physical Wellbeing and Social Support & Peers, but signif-
icantly better scores for School Environment. Effect sizes
for these differences ranged from 0.18 to 0.36. Parents
reported significantly worse scores compared to reference
data for Physical Wellbeing, Autonomy & Parent Relation,
and Social Support & Peers, but also significantly better
scores for School Environment. Effect sizes for these differ-
ences ranged from 0.13 to 0.35.

When looking at the age-range and gender subpopu-
lation scores, boys and girls aged 7 to 11 years scored

FIGURE 1. Flow chart of the participants.
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TABLE 1. Sociodemographic and Clinical Characteristics of Participants CASP (n = 502) and KIDSCREEN-27 (n = 268)

Participant Characteristics CASP KIDSCREEN-27

Age in years, mean ± SD (range) 7.81 ± 3.87 (3–17) 10.89 ± 2.82 (7–17)
Male gender, n (%) 293 (58.4) 159 (59.3)
Parent who completed questionnaire,† n (%)
Mother 385 (77.0) 190 (73.6)
Father 58 (11.6) 34 (13.2)
Together 46 (9.2) 27 (10.5)
Caregiver 11 (2.2) 7 (2.7)

Category of VI,* n (%)
Blindness: LogMAR ≥1.31 30 (6.0) 23 (8.6)
Severe VI: logMAR 1.01–1.30 14 (2.8) 4 (1.5)
Moderate VI: LogMAR 0.53–1 147 (29.3) 73 (27.2)
Mild VI: logMAR 0.31–0.52 99 (19.7) 50 (18.7)
No VI: logMAR ≤0.30 191 (38.0) 111 (41.4)
Unknown 21 (4.2) 7 (2.6)

Nationality,† n (%)
Dutch 473 (94.2) 241 (89.9)
Other 29 (5.8) 27 (10.1)

Financial situation,† n (%)
Usually enough money 266 (53.0) 122 (45.5)
Just enough money 107 (21.3) 63 (23.5)
Not enough money 26 (5.2) 19 (7.1)
I’d rather not tell 103 (20.5) 54 (20.1)

Comorbidity,† n (%) 221 (44.0) 114 (42.5)
Cognitive impairment,† n (%) 78 (15.5) 24 (9.0)
Primary cause of VI, n (%)
Retina 147 (29.3) 91 (34.0)
Cerebral visual impairment (CVI) 87 (17.3) 44 (16.4)
Nystagmus 71 (14.1) 35 (13.1)
Lens 39 (7.8) 17 (6.3)
Optic nerve 33 (6.6) 20 (7.5)
Refraction 26 (5.2) 14 (5.2)
Strabismus 21 (4.2) 8 (3.0)
Glaucoma 7 (1.4) 4 (1.5)
Other 14 (2.8) 10 (3.7)
Unknown 57 (11.4) 25 (9.3)

* Visual impairment categories were mainly based on acuity loss in the better-seeing eye following the World Health Organisation.29
† Data is proxy-reported.

worse on almost all subscales compared to the reference
data, for both the self-report and proxy-report data. Signif-
icantly worse scores for both boys and girls in this age-
category were found for Physical Wellbeing self-report and
proxy-report, Autonomy & Parent Relation proxy-report,
and School Environment proxy-report. Effect sizes for these
differences ranged from 0.26 to 0.73. For the age group
12 to 17 years, differences were smaller. Girls self-reported
significantly better scores for Autonomy & Parent Relation,
whereas boys reported significantly better scores for School
Environment. Effect sizes for these differences were, respec-
tively, 0.58 and 0.57. Parents of children aged 12 to 17 years
reported significantly worse scores for Physical Wellbeing
for boys and significantly better scores for School Environ-
ment for girls. Effect sizes for these differences were, respec-
tively, 0.52 and 0.76.

Table 3 presents the comparison of mean scores on the
CASP with reference data. Parents of children aged 3 to
11 years reported significantly worse scores compared to
a reference population. The effect size was large. Parents
of children aged 12 to 17 years reported significantly better
scores compared to a reference population with different
chronic conditions and disabilities. The effect size was large.

Similarly, children aged 13 to 17 years also reported signif-
icantly better scores compared to this reference population.
The effect size was large.

Figure 2 presents the participation levels of children
with VI as reported by their parents on the 20 items of
the CASP. Children demonstrated most restrictions in using
transportation, structured events in the community, and
social, play, and leisure activities with peers. Children were
least restricted in mobility at home or school, and commu-
nication at home and school.

No significant associations were found for severity of
vision loss and any of the subscales of the KIDSCREEN-27,
except for better scores for mild VI as compared to no VI
on the School Environment subscale as reported by their
parents and better scores for severe VI/blind as compared
to no VI as reported by the children (Table 4). The latter was
only present after correcting for potential confounders. For
the CASP, mild VI was significantly associated with better
scores in the proxy-report as compared to no VI in the
uncorrected model, whereas after correcting for potential
confounders, moderate VI and severe VI/blind were signif-
icantly associated with worse scores in the proxy-report, as
compared to no VI.
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TABLE 3. Comparison of Participants’ CASP Scores With Reference Data

Group Number of Participants Population Score, Mean (SD) Reference Score, Mean (SD) P Value Effect Size

Proxy-reported 3–11 y 329 80.3 (23.3) 98.2 (5.8)* <0.001 1.58
Proxy-reported 12–17 y 91 83.2 (16.3) 63.5 (12.8)† <0.001 −1.90
Self-reported 13–17 y 74 89.6 (10.2.1) 69.5 (8.2)† <0.001 −3.06

* Compared to a population-based sample of German children aged 3–11 years.35
† Compared to a sample of Canadian children aged 11–17 years with different chronic conditions or disabilities.37

FIGURE 2. Children’s (aged 3–17 years) proxy-reported participation on each of the items of the CASP (n = 500).

DISCUSSION

This study reports on quality of life and participation of
children aged 3 to 17 years with VI, as assessed with the
KIDSCREEN-27 and CASP, respectively. Children with VI
experienced worse quality of life than population-based
samples, which was expressed by worse performance on
the subscales Physical Wellbeing and Social Support &
Peers, whereas their performance was better on the subscale
School Environment. Children with VI also participated to a
lesser extent than the population-based samples, but their
participation levels were higher than a sample with different
chronic conditions or disabilities. Last, this study provides
insight into the association between severity of vision loss
and quality of life or participation. No differences were
found between severity of vision loss and quality of life.
However, when compared to no VI, children with more
severe levels of VI experienced less participation.

Concerning quality of life, we found mixed effects for the
various subscales. Effect sizes were mostly small, although
some moderate effect sizes were found, such as on the

subscale Physical Wellbeing. The mixed results are in
contrast to other studies, in which children with VI often
score significantly worse than children with normal vision
on (subscales of) quality of life.20–22 We found that children
in most age and gender subgroups experienced worse qual-
ity of life regarding Physical Wellbeing and Social Support &
Peers, confirmed by their parents’ reports. Our findings align
with those of other studies, showing that children with VI
are less physically active, have more sedentary lifestyles, and
poorer physical fitness than children without VI.4 Further-
more, studies show that children with VI have fewer friends,
perceive the quality of their friendships as lower, have
smaller social networks, and more often report feelings
of loneliness than sighted counterparts.6,39–41 A systematic
review on interventions in children with VI showed mixed
results regarding the effectivity of interventions to improve
social skills, but interventions offering physical training or
sports camps were effective in increasing physical perfor-
mance of children with VI.42 Implementation of these inter-
ventions might increase physical wellbeing of children with
VI, whereas more research is warranted into what these
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TABLE 4. Associations Between Severity of Vision Loss (Mild VI, Moderate VI, or Severe VI/Blind) and the KIDSCREEN-27 and CASP
(Sub)Scales as Compared to a Reference Group With no VI

Uncorrected Model: β (95% CI) Corrected Model†: β (95% CI)

Dependent Variable* Mild VI‡ Moderate VI‡ Severe VI/Blind‡ Mild VI‡ Moderate VI‡ Severe VI/Blind‡

KIDSCREEN-27 proxy-reported
(n = 250/246)§

Physical Wellbeing 1.65 (−2.40; 5.69) 1.33 (−2.23; 4.88) −0.57 (−5.54; 4.41) 0.48 (−3.50; 4.45) −0.19 (−3.72; 3.34) 0.37 (−4.54; 5.28)
Psychological Wellbeing 1.88 (−2.10; 5.86) 1.98 (−1.52; 5.47) 3.76 (−1.13; 8.65) 1.31 (−2.77; 5.39) 1.26 (−2.36; 4.88) 3.03 (−2.01; 8.08)
Autonomy & Parent Relation 1.29 (−2.06; 4.64) 0.59 (−2.36; 3.53) 0.81 (−3.31; 4.94) 0.69 (−2.62; 9.33) −0.07 (−3.00; 2.87) 0.18 (−3.90; 4.27)
Social Support & Peers 2.73 (−0.82; 6.27) 1.35 (−1.77; 4.46) 3.99 (−0.37; 8.35) 2.00 (−1.58; 5.59) 0.57 (−2.61; 3.75) 3.89 (−0.55; 8.31)
School Environment 4.47 (0.75; 8.19) 0.88 (−2.38; 4.15) 0.94 (−3.64; 5.51) 3.85 (0.14; 7.56) −0.13 (−3.42; 3.17) 0.60 (−3.99; 5.18)

KIDSCREEN-27 self-reported
(n = 256/245)§

Physical Wellbeing 2.53 (−0.67; 5.72) 0.71 (−2.13; 3.55) −1.58 (−5.66; 2.50) 2.23 (−1.07; 5.53) 0.39 (−2.58; 3.36) −0.46 (−4.67; 3.75)
Psychological Wellbeing −0.44 (−3.59; 2.71) −0.85 (−3.66; 1.95) 1.21 (−2.82; 5.23) −1.01 (−4.30; 2.27) −1.43 (−4.38; 1.52) 0.85 (−3.33; 5.03)
Autonomy & Parent Relation 0.13 (−3.36; 3.61) −0.44 (−3.54; 2.65) 4.36 (−0.09; 8.80) −0.16 (−3.79; 3.47) −0.88 (−4.14; 2.39) 3.71 (−0.92; 8.33)
Social Support & Peers 1.33 (−2.51; 5.18) −0.30 (−3.72; 3.12) 3.89 (−1.02; 8.80) 0.39 (−3.57; 4.34) −1.13 (−4.68; 2.42) 3.22 (−1.81; 8.26)
School Environment −1.09 (−4.52; 2.34) −0.31 (−3.36; 2.74) 3.75 (−0.63; 8.13) −1.38 (−4.86; 2.10) −0.87 (−4.00; 2.27) 4.81 (0.38; 9.25)

CASP proxy-reported
(n = 405/393)§

6.29 (0.68; 11.90) 1.85 (−3.20; 6.89) −6.82 (−14.27; 0.63) 0.86 (−3.87; 5.58) −4.51 (−8.77; −0.25) −9.24 (−15.48; −3.01)

CASP self-reported
(n = 71/68)§

2.40 (−4.71; 9.52) 1.71 (−4.46; 7.89) −3.60 (−10.71; 3.52) 2.94 (−4.03; 9.91) 1.88 (−4.38; 8.13) −1.82 (−9.19; 5.56)

* Higher scores represent better quality of life/participation.
† Corrected for age, gender, comorbidity, and level of education.
‡ Mild VI = logMAR ≤ 0.52, moderate VI = logMAR > 0.52 ≤ 1, severe VI/blindness = logMAR > 1 or visual field ≤10 degrees29; and

mild VI served as reference.
§ n for uncorrected and corrected model, respectively.
Bold face is significant at P < 0.05.

interventions add regarding improving social skills and rela-
tionships.

There seems to be an age effect for the subscales Psycho-
logical Wellbeing and Autonomy & Parent Relation, with
younger children experiencing worse quality of life on these
subscales than reference groups, whereas older children
report a more favorable profile. It is possible that combin-
ing these age-groups in our primary analyses leveled out the
effects found in the total group of children. Our results are
in contrast to the findings of Van Dijk et al., who found that
younger children with retinoblastoma experienced a better
quality of life than reference populations, whereas older chil-
dren performed worse.19 However, 79% of these children
had normal vision.

Both parents and children reported significantly better
quality of life for School Environment. However, an age
effect seemed present with worse quality of life for the
younger children and better quality of life for the older chil-
dren. Children with VI in the Netherlands often attend regu-
lar education where they receive ambulatory counseling.
The extra attention these children receive in their education
might explain the more favorable experiences of children
with VI. The observed age effect might indicate that high
schools are better equipped for students with special needs,
or that older children are better able to cope with their VI
or underestimate the impact of their VI.

Regarding participation, parents reported significantly
worse participation of children aged 3 to 11 years than
an age-matched population-based sample, and the effect
size was large. Compared to a population of children with
chronic conditions and disabilities, children aged 12 to 17
years experienced significantly better participation, both
reported by children themselves and their parents. Unfor-
tunately, no population-based data for children 12 to 17
years was available. However, the response options of the
CASP are formulated in such a way that respondents eval-
uate their participation while thinking of an age-matched

reference population. As such, children without disabilities
are expected to report age-expected participation on most
items (i.e. resulting in sum scores close to 100).31 Consider-
ing this, children with VI experience notably worse partici-
pation. Over 40% of the children with VI participated worse
than age-expected on 13 of the 20 CASP items reported by
their parents. A relatively large number of missing responses
was observed from parents of younger children on the last
five items of the CASP, referring to home and community
living activities. The same was observed in a study of De
Bock et al., which might indicate that the CASP is less suit-
able for very young children, or that parents are unable
to evaluate young children’s participation concerning age
expectations.35,43

Our results showed no clear trend for worse quality of
life with more severe VI. These findings oppose Chadha
and Subramanian, who found a correlation between qual-
ity of life and severity of VI in children,21 but are in line
with research conducted in young adults with VI, which
also failed to detect an association between severity of VI
and quality of life.44 Although misclassification of children
in categories of VI might have played a role in the inability
to detect a significant association, the KIDSCREEN-27 ques-
tionnaire might also not be sensitive enough to the specific
problems children with VI encounter. After correcting for
potential confounders, worsening participation with more
severe VI was observed as reported by parents. However,
the percentage of explained variance was low, and therefore
other factors (e.g. acceptance and perceived health) might
also play a role.

This study has several limitations, including a relatively
large group of participants with “No VI” (>35%). One
should keep in mind that these children were all regis-
tered at low vision services, and thus likely comply to the
national guidelines for referral. The categorization of VI was
mostly based on visual acuity loss of the better seeing eye,
according to definitions of the WHO,29 because data on
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visual field were often lacking or described by subjective
phrases, such as “peripheral field loss” or “strong concentri-
cally restricted.” However, classification based on the better
seeing eye might not be completely accurate, as interoc-
ular differences have an effect on various visual parame-
ters.45–47 Furthermore, in young children, it is often chal-
lenging to measure visual acuity and visual field, and diag-
noses are not always determined. Moreover, 16% to 17% of
the children had cerebral visual impairment (CVI), a term
used to cover impaired vision because of brain damage.
These children often have normal visual acuity. Thus, some
participants might have been misclassified into certain cate-
gories of VI, although they were actually having more
severe VI. Therefore, the impact of severity of VI on qual-
ity of life and participation might be underestimated in our
study. Second, the study population was very diverse. Many
different causes of VI were reported, including rare genetic
disorders and syndromes, and over 40% had some type of
comorbidity, which was assessed through an open-ended
question. Furthermore, parents differently interpreted the
question regarding the time of onset of their child’s VI;
parents, for instance, stated that time of onset was since
birth for a genetic disorder, even if it emerged at a later
age. It was therefore not possible to include subgroups of
causes of VI and comorbidity in the analyses, although one
could argue that the type of ophthalmological condition
(e.g. stable or progressive, since birth or later in life) or
comorbidity influences quality of life and participation. Last,
children completed the questionnaires through face-to-face
interviews conducted at their homes, whereas KIDSCREEN-
27 reference data were collected through surveys.30 Face-
to-face interviews are known to cause socially desirable
responses,48 and indeed children tend to respond more posi-
tively on most subscales of the KIDSCREEN-27. However,
the use of published reference data can also be considered
a strength, as the sample used to collect these data is repre-
sentative for the population and is much larger than we
would be able to collect. Reference data for subscales of the
KIDSCREEN-27 was, for example, collected among 1813 to
1862 children and their parents,30 which were representative
for the Dutch population.

To our knowledge, this is the largest study assessing the
quality of life in children with VI and the first to compare
participation of children with VI to reference groups. The
data were gathered at several vision rehabilitation centers
throughout the Netherlands, resulting in a large national
cohort. A second strength is the use of psychometrically
sound instruments. The KIDSCREEN-27 and CASP have been
extensively evaluated.27,28,31,35,37 We re-examined the factor
structure of the CASP for this population, indicating a unidi-
mensional scale and replicating the findings of other stud-
ies.31,35 Nevertheless, the CASP has originally been devel-
oped for children with acquired brain injury, and it remains
uncertain whether the content of the CASP is also relevant,
comprehensive, and comprehensible for children with VI.
Further research is required to investigate whether these key
aspects of content validity, which is generally recognized as
the most important measurement property of a question-
naire,49 are also sufficient in children with VI. Consequently,
the results should be interpreted with caution.

In conclusion, this study shows that quality of life of
children with VI is affected particularly regarding Physi-
cal Wellbeing and Social Support & Peers compared to a
reference population. Moreover, compared to a population-
based reference group, their participation is considerably

worse. After correcting for confounders, more severe vision
loss was significantly associated with worse participation,
as reported by parents. This study contributes to the under-
standing of quality of life and participation in children with
VI, which is valuable for children themselves, their parents
and health care professionals working with these children.
Rehabilitation services should focus on those aspects most
affected (i.e. physical wellbeing, social life and relation-
ships, participation in community events, and using trans-
portation). Physical wellbeing might be improved by imple-
menting interventions, such as physical training or sports
camps, that are likely to be effective. More research into new
interventions or changes in existing rehabilitation programs
might be warranted to improve social skills and participation
of children with VI.
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