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Keynotes

1 | INTRODUCTION

Previous studies have shown that paediatric patients have more
psychosocial problems and a lower Health-Related Quality of Life
(HRQOL) than their healthy peers.'™ It is therefore important
to pay attention to and monitor these outcomes in daily clinical
practice,>® for example by systematically using Patient-Reported
Outcome Measures (PROMs). PROMs are validated question-
naires, completed by patients that measure any aspect of a pa-
tients’ health status.”®

A system that uses PROMs in daily clinical practice is the
evidence-based KLIK PROM portal, implemented since 2011 after
two effectiveness studies.”® With KLIK, paediatric patients and/
or parents complete PROMs on the KLIK website (www.hetklikt.nu)
at home before an outpatient visit. Answers are converted into an
electronic PROfile (KLIK ePROfile) containing several ways of feed-
back,11 whichis discussed during consultation. Currently, >1200 clini-
cians (e.g., paediatricians, nurses, psychologists) have been trained in
using KLIK, and >18,000 patients (from >60 different patient groups)
in 30 different centres use KLIK.12!3 Of the over 300 PROMs avail-
able in KLIK, the Pediatric Quality of Life Inventory (PedsQL™)1415
is the most often used PROM. The KLIK ePROfile provides feedback
of the PedsQL™ to clinicians over time consisting of individual item
and scale score feedback. For individual item feedback, traffic light
colours are applied to response categories (never/almost never a
problem = green, sometimes a problem = orange, often/almost al-
ways a problem = red) to indicate possibly concerning responses and
for scale score feedback a reference line of a healthy norm group is
included (Figure 1)1t

Using the PedsQL™ in KLIK for >9 years has resulted in a large
amount of HRQOL data. As previous studies have mostly focused on
comparing HRQOL of paediatric patients with one specific chronic
health condition (CHC) to a healthy norm group,>'®'’ this large
group of paediatric patients with various CHCs as a group compared
to a general population can give an overall picture of HRQOL of pae-
diatric patients. This overall picture of HRQOL of a large paediatric
patient group with various CHCs was also requested by clinicians
in our yearly KLIK evaluation and recent focus groups (e.g., to use
as comparative data for rare diseases). Furthermore, this study can
provide us with more information on which HRQOL domains paedi-
atric patients and the general population differ, as results from pre-
vious studies are inconclusive.*'* Additionally, no previous studies
looked at individual items of the PedsQL™, even though this might
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e Paediatric patients with various chronic health conditions (N = 1209) who complete Patient-
Reported Outcome Measures (PROMs) in clinical practice, report remarkably lower Health-
Related Quality of Life (HRQOL) compared to the general population (N = 966).

e School absence, female gender and younger age are associated with lower HRQOL.

e Paying attention to and monitoring HRQOL and psychosocial issues (by using PROMs) in clini-
cal practice is thus important.

help explain the possible differences that are found on domain score
level. As sociodemographic and school variables are also collected
with KLIK, it is possible to investigate which variables are associated
with HRQOL. Previous studies showed that older age and female

1.18-20 on-western ethnicity,21 lower parental education,22

gender,
school absence?® and repeating grades24 were associated with lower
HRQOL. This information may help to target and provide interven-
tions to children and adolescents who are most at risk for HRQOL
problems. Finally, since the currently used Dutch normative data in
KLIK are outdated (collected in 2006-2007) and representativeness
for the general population is not optimal as data were only collected
in Amsterdam and surroundings,® we collected new normative data
for the present study. The aims of this study were to (A) compare
HRQOL scale scores of paediatric patients with newly collected
normative data of the general population, (B) explore the responses
(proportion of respondents reporting problems) to individual
HRQOL items for paediatric patients and the general population,
and (C) investigate which sociodemographic and school variables are
associated with HRQOL.

2 | METHODS

2.1 | Participants and procedures

2.1.1 | General population

Dutch norm data for the PedsQL™ 4.0 for children and adoles-
cents aged 8-17 years in the general population were collected
online by research agency TNS NIPO operating under the name
of ‘Kantar Public ©' between February and April 2018. The Kantar
panel consists of families living across the Netherlands that pro-
vided informed consent to be approached through e-mail for com-
pleting PROMs for a small financial compensation. To obtain at
least 1000 respondents, a stratified sample of 2385 children and
adolescents was drawn from the Kantar panel. A two-step strati-
fied random sampling technique was used to ensure that the sam-
ple was representative (with a maximum deviation of 2.5% of the
distribution in the Dutch population, based on the Gold Standard
2017 - Statistics Netherlands, www.cbs.nl/en-gb) on key demo-
graphics: sex, ethnicity, social class and educational level. Children
and adolescents had to be fluent in Dutch (assessed by Kantar).
E-mails were sent to the parents of 2385 children with a login
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Child

O 03-11-2016 & 03-06-2017 O 23-12-2017 & 26-04-2018

It is hard for me to walk more than one block Sometimes @ Never @
Itis hard for me to run Often e Almost always e
It is hard for me to do sports activity or exercise Often e Often e
It is hard for me to lift something heavy Sometimes e Almost always e
Itis hard for me to take a bath or shower by myself Never o Never o
Itis hard for me to do chores around the house Almost always e Often e
| hurt or ache Almost never @ Sometimes @
I have low energy Often e Sometimes o

| feel afraid or scared Never e Never e
| feel sad or blue Never o Almost never ©
| feel angry Almost never © Sometimes
| have trouble sleeping Never e Sometimes @
| worry about what will happen to me Never e Never @
Social 03-06-2017 26-04-2018
I have trouble getting along with other kids Never e Never @
Other kids do not want to be my friend Never e Never e
Other kids tease me Never e Almost never @
I cannot do things that other kids my age can do Sometimes © Often e
Itis hard to keep up when | play with other kids Never e Never @
School 03-06-2017 26-04-2018
It is hard to pay attention in class Never o Never @
| forget things Almost never @ Sometimes @
| have trouble keeping up with my schoolwork Sometimes © Never @
| miss school because of not feeling well Sometimes @ Sometimes o
| miss school to go to the doctor or hospital Sometimes © Sometimes ©
Child
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FIGURE 1 Feedback over time of the PedsQL™ in the KLIK ePROfile: (A) individual items in traffic light colours, (B) scale scores including
a healthy reference line
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code that granted access to the KLIK research website. After log-
ging in, parents (child 8-15 years) and adolescents (12-17 years)
provided informed consent. Thereafter, they were asked to com-
plete their questionnaires (parents - sociodemographic question-
naire, children/adolescents - PedsQL™ 4.0 and school questions)
independently.

21.2 | CHCgroup
For the CHC group, PedsQL™ data of paediatric patients (8-
17 years) using KLIK for clinical purposes for their CHC on the
outpatient clinic in the Emma Children's Hospital Amsterdam
University Medical Centers (UMC) were used. Patients from the
following condition groups were eligible: defecation disorders,
oncology, rheumatology, endocrinology, IBD, sickle cell disease,
haemophilia, cleft lip, nephrology, HIV, dermatology, craniofacial
abnormalities, spherocytosis, cystic fibrosis, lysosomal storage
disorders, intensive care follow-up, Marfan syndrome, spina bi-
fida, home parenteral nutrition, feeding disorders and muscular
disorders. During registration for KLIK, patients’ (12-17 years)
and parents’ (child 8-15 years) informed consent (IC) was asked
to use their data for scientific purposes. Paediatric patients with
IC, fluent in Dutch (assessed by clinician), with one of the above
mentioned CHCs, and who completed the PedsQLT'VI 4.0 between
June 2011 and October 2017, were eligible for inclusion in the
CHC group. The first assessment of HRQOL in KLIK was used
to avoid effects that KLIK could have on HRQOL outcomes (as a
result of discussing HRQOL issues regularly). Additionally, as the
first assessment in KLIK happens in all stages of the disease, both
patients recently diagnosed as well as patients with a long dis-
ease duration were included. When patients did not have access
to a computer, there was a possibility to complete the PROMs on
a computer at the outpatient clinic. Patients registered for KLIK
who completed questionnaires for clinical purposes, but without
IC for scientific research, were considered non-participants.
Mode of administration of the questionnaires was identical for
both groups. Anonymity and data security were guaranteed by the
websites, compliant with national standards, and information re-
garding these topics was available on the websites. Data collections
were performed with approval of the medical ethics committee of
the Amsterdam UMC, location AMC.

2.2 | Measures

2.21 | Sociodemographic questionnaire

Parents in both the general population as of paediatric patients using
KLIK completed a similar sociodemographic questionnaire online,
containing questions concerning the parent (age, country of birth,
educational level) and the child (age, gender). Parental educational
level was divided into three categories: low (primary education,
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lower vocational education, lower/middle general secondary educa-
tion), intermediate (middle vocational education, higher secondary
education, pre-university education) and high (higher vocational
education, university). In addition, paediatric patients completed
questions regarding the following school variables: educational
level, grade repetition (no/yes) and school absence (in days) in the
last three months. Paediatric patients’ CHC type (initially reported

by the clinician) was obtained from the KLIK website.

2.2.2 | PedsQL™4.0

HRQOL was measured with the Dutch version of the generic
PedsQL™ 4.0,“'5 (self-report 2°) for children (8-12 years) and
adolescents (13-17 years). The PedsQLTM contains 23 items in four
scales: physical health (8 items), emotional functioning (5 items),
social functioning (5 items) and school functioning (5 items). A psy-
chosocial health score — combined score of the emotional, social,
and school functioning subscales — and a total scale score can be
computed. Items are scored on a 5-point Likert scale from 1 ‘Never
a problem’ to 5 ‘Almost always a problem’, with a one-week recall
period. Answers are transformed into a 0-100 scale, with a higher
score representing a better HRQOL. Previous research has shown
that reliability and validity of the PedsQL™ are good.***®

2.3 | Statistical analyses
Descriptive analyses were used to characterise the general popula-
tion and CHC group. Baseline differences in gender and age between
participants and non-participants within both groups and between
participants in the general population and CHC group were analysed
for children (8-12 years) and adolescents (13-17 years), using X2
tests for dichotomous and categorical variables and independent t
tests for continuous variables. Effect sizes (Cohen's d) were calcu-
lated. Since sample sizes were large in this study, parametric tests
could be performed.

To assess reliability of the PedsQL™ versions (8-12 and 13-
17 years) in the CHC and general population group, internal con-
sistency estimates (Cronbach's o) were calculated. Estimates of
0.70 or greater were considered sufficient.? Thereafter, mean
PedsQL™ scale scores and standard deviations were calculated by
age group and gender (as gender differences were found within the
general population and CHC group). To examine differences on the
PedsQL™ scales between the CHC group and general population,
independent t tests were performed by age group and gender. Effect
sizes (Cohen's d) were calculated by dividing the difference in mean
scale scores between the general population and the CHC group by
the pooled SD. Effect sizes of 0.2 were considered small, 0.5 mod-
erate and 0.8 Iarge.27 For individual items, PedsQLTM answer cate-
gories were recoded binary (O; never, almost never, sometimes, 1;
often, almost always), in line with previous studies.}”?® Thereafter,
descriptive analyses (percentages) were performed for each item to
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explore the proportion of respondents in the CHC group and general
population reporting to experience ‘often’ or ‘almost always’ a prob-
lem on the concerning item. These analyses were also performed by
age group and gender.

Finally, to investigate which factors regarding the child (age, gen-
der, school absence, grade retention) and the parent (country of birth,
education) are associated with HRQOL in the CHC group, multiple

L™ sub-

linear regression analyses were performed for each PedsQ
scale score. No variables had to be excluded due to multicollinear-
ity (no correlations >0.80). Standardised regression coefficients (p)
were reported, where coefficients of 0.1 were considered small, 0.3
moderate and 0.5 large for continuous variables. For binary-coded
variables (e.g., gender), regression coefficients of 0.2 were consid-
ered small, 0.5 moderate and 0.8 Iarge.29

The Statistical Package for Social Sciences (SPSS) version 25.0

was used for all analyses.

3 | RESULTS

3.1 | Sociodemographic characteristics
In Table 1, sociodemographic characteristics of participants and non-
participants of the general population and CHC group are presented.

In the general population group, 966 children (8-12 years) and
adolescents (13-17 vyears) participated (response rate = 40.5%).
The sample was representative for the Dutch population (maxi-
mum deviation of 2.5% on key demographics). Baseline differences
in age were found between participants and non-participants in
the general population group: participating children (M age = 10.6)
were older than non-participating children (M age = 10.2, p < .001,
d = -.28) and participating adolescents (M age = 15.5) were older
than non-participating adolescents (M age = 15.0, p <.001, d = -.39).
No baseline differences in gender were found between participants
and non-participants in the general population group.

The CHC group consisted of 1209 paediatric patients aged
8-17 years, under treatment at the Emma Children's Hospital (re-
sponse rate = 70.2%). For children (8-12 years), the most often
reported condition groups were defecation disorders (18.7%) and
oncology (16.6%) and for adolescents (13-17 years) rheumatology
(24.0%) and endocrinology (15.2%). Baseline differences in age
were found between participants and non-participants in the CHC
group: participating children (M age = 10.4) were younger than non-
participating children (M age = 10.6, p = .03, d = .16) and participating
adolescents (M age = 15.7) were older than non-participating ado-
lescents (M age = 14.8, p < .001, d = -.69). No baseline differences
in gender were found between participants and non-participants in
the CHC group.

Finally, baseline differences in age were found between par-
ticipants in the general population and CHC group: participating
children were older in the general population group (M age = 10.6)
compared to the CHC group (M age = 10.4, p = .007, d = .17) and

participating adolescents were younger in the general population
group (M age = 15.5) compared to the CHC group (M age = 15.7,
p = .013, d = -.15). No baseline differences in gender were found

between the general population group and CHC group.

3.2 | Reliability

All internal consistency estimates were sufficient. In the CHC group,
Cronbach's alpha for the 8-12 version ranged from .70-.90 and for
the 13-17 version from .75-.92. In the general population group,
Cronbach's alpha ranged from .76-.91 for the 8-12 version and from
.82-.93 for the 13-17 version.

3.3 | PedsQL™ scale scores CHC group versus
general population

In Table 2, the PedsQL™ scale scores of the general population and

CHC group split by age group and gender are provided.

3.3.1 | Children (8-12 years)

Children with CHCs reported significantly lower HRQOL on five out
of six PedsQL™ scales than the general population (p < .001, range
d = .40-.83). Boys and girls with CHCs reported significantly lower
HRQOL on five out of six and six out of six PedsQL™ scales than

boys and girls in the general population (p <.003 range d = .26-.98).

3.3.2 | Adolescents (13-17 years)

Adolescents with CHCs reported significantly lower HRQOL on five
out of six PedsQL™ scales than the general population (p < .001,
range d = .20-.88). Boys and girls with CHCs reported significantly
lower HRQOL on four out of six PedsQL™ scales than boys and girls

in the general population (p < .001, range d = .28-1.03).

3.4 | PedsQL™ item scores CHC group and
general population

In Table 3, the proportion of respondents reporting problems on
PedsQL™ items in the general population and CHC group split by
age group and gender are provided.

3.4.1 | Children (8-12 years)

The items ‘I hurt or ache’, ‘| have low energy’ and ‘I have trouble

sleeping’ were the most reported problems by children with CHCs
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TABLE 1 Sociodemographic characteristics of participants and non-participants of the general population and CHC group

Participants Non-participants
8-12 years 13-17 years 8-12 years 13-17 years
GP group Child characteristics N M SD N M SD N M SD N M SD
(N =966)
Age (years) 475  10.6° 1.5 491 15.5¢ 1.4 717 102 14 677 150 14
% % % %
Gender (female) 231 48.6 239 48.7 331 46.2 320 473
Parent characteristics N M SD N M SD
Age (years) 469  43.3 5.7 488 48.2 5.1
% %
Country of birth 469 488
Netherlands 421 89.8 454 93.0
Other 48 10.2 34 7.0
Educational level® 469 488
Low 53 11.3 63 12.9
Intermediate 224 47.8 237 48.6
High 192 409 188 38.5
CHC Child characteristics N M SD N M SD N M SD N M SD
group (N =1209)
Age (years) 589  10.4% 1.4 620 15.7¢f 1.4 274 10.6 1.5 238 148 11
% % % %
Gender (female) 269 457 330 53.2 128 467 125 525
Clinician-reported CHCP
Defecation 110 187 39 6.3 38 13.9 22 9.2
disorders
Oncology 98 16.6 70 11.3 11 4.0 14 5.9
Rheumatology 83 14.1 149 24.0 52 19.0 61 25.6
Endocrinology 56 9.5 94 15.2 27 9.9 29 12.2
IBD 24 4.1 89 14.4 7 2.6 7 29
Sickle cell disease 10 1.7 20 3.2 55 20.1 B3] 13.9
Other 208 353 159 25.6 84 30.5 72 30.3
Parent characteristics N M SD N M SD
Age (years) 564 427 5.3 449 471 4.9
% %
Country of birth 587 468
Netherlands 513 87.4 410 87.6
Other 74 12.6 58 12.4
Educational level® 578 468
Low 61 10.6 62 13.3
Intermediate 244  42.2 225 48.3
High 273 472 179 38.4

Abbrevations: CHC, Chronic Health Condition; GP, General Population.
@ Highest level completed: Low: primary education, lower vocational education, lower and middle general secondary education; Intermediate: middle
vocational education, higher secondary education, pre-university education; High: higher vocational education, university.

® Only most common conditions groups (>10% in one of the age groups) are reported, other: haemophilia, cleft lip, nephrology, HIV, dermatology,
craniofacial abnormalities, spherocytosis, cystic fibrosis, lysosomal storage disorders, Intensive Care follow-up, Marfan syndrome, spina bifida, home
parenteral nutrition, feeding disorders and muscular disorders.

¢ Participants differed significantly from non-participants at p < .001, range d = .28-.69.
d participants differed significantly from non-participants at p = .03, d = .16.

¢ GP differed significantly from CHC at p =.007,d = .17.

f GP differed significantly from CHC at p = .013, d = .15.
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TABLE 2 PedsQL™ mean scale scores of the general population versus CHC group by age group and gender

Age group 8-12

Age group 8-12
female

Age group 8-12 male

Age group 13-17

Age group 13-17
female

Age group 13-17
male

PedsQL™ scale

Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning
School functioning
Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning
School functioning
Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning
School functioning
Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning
School functioning
Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning
School functioning
Total score

Physical health
Psychosocial health
Emotional functioning
Social functioning

School functioning

GP group
N
475
475
475
475
475
475
231
231
231
231
231
231
244
244
244
244
244
244
491
491
491
491
491
491
239
239
239
239
239
239
252
252
252
252
252
252

M
85.34
92.59
81.48°
78.17
83.497
82.77°
86.75
92.52
83.67
7913
86.19
85.69
84.01
92.65
79.40
77.25
80.94
80.00
84.51°
90.66°
81.24
80.37°
85.22
78.12
82.74
88.51
79.67
76.97
83.31
78.72
86.19
92.70
82.72
83.59
87.04
77.54

SD

11.66
11.17
13.84
17.09
16.87
15.44
11.11
11.64
12.65
16.61
15.17
14.02
12.03
10.74
14.60
17.52
18.01
16.22
13.49
13.35
15.48
19.45
16.99
17.76
14.67
14.92
16.63
21.28
17.99
17.74
12.05
11.33
14.18
17.03
15.82
17.79

CHC group

N M

589 76.19
589 78.83°
589 74.78
589 70.90
589 81.35
589 72.09
269 75.18
269 76.21
269 74.63
269 68.94
269 80.99
269 73.96
320 77.04
320 81.04
320 7491
320 72.55
320 81.66
320 70.52
620 74.99¢
620 73.62¢
620 75.72¢
620 76.54¢
620 83.41¢
620 67.20
330 71.10
330 67.64
330 72.94
330 72.83
330 80.50
330 65.48
290 79.42
290 80.43
290 78.88
290 80.76
290 86.72
290 69.16

SD

15.16
19.94
15.41
19.40
17.62
18.28
15.14
19.99
15.30
19.79
17.19
17.76
15.16
19.66
15.53
18.94
17.98
18.59
16.22
22.89
15.22
19.25
16.87
19.17
16.73
23.44
16.08
19.71
17.90
20.15
14.42
20.24
13.53
17.84
14.97
17.82

GP vs CHC

p d
.000 .67
.000 .83
.000 45
.000 40
.044 A2
.000 .63
.000 .87
.000 .98
.000 .64
.000 .55
.000 .32
.000 .73
.000 .50
.000 71
.001 .30
.003 .26
.641 -.04
.000 .54
.000 .63
.000 .88
.000 .36
.001 .20
.077 A1
.000 .59
.000 .73
.000 1.03
.000 41
.017 .20
.066 .16
.000 .69
.000 .51
.000 .73
.001 .28
.060 16
.809 .02
.000 47

Note: A higher score (0-100) indicates a better HRQOL. Differences at p < .008 are considered significant, Bonferroni corrected for multiple testing
by dividing .05 by the amount of tests.® Significant p-values for the general population group versus the CHC group are shown in bold.

Abbrevations: CHC, Chronic Health Condition; d, effect size; GP, General Population.
@ Females scored significantly higher than males within the age group 8-12 of the GP.

b Females scored significantly lower than males within the age group 8-12 of the CHC group.

¢ Females scored significantly lower than males within the age group 13-17 of the GP.

4 Females scored significantly lower than males within the age group 13-17 of the CHC group.

(15.8%-23.3%), especially by girls with CHCs (19.3%-25.7%). The

items ‘| worry about what will happen to me’, ‘I cannot do things that
other kids my age can do’ and ‘I miss school to go to the doctor or

hospital’ were other often reported problems by children with CHCs
(13.6%-13.8%). Children in the general population rated these items
less often to be a problem (0.4%-7.2%).
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(Continued)

TABLE 3

13-17 years

8-12 years

Male

Female

Total

Male

Female

Total

CHC
N

GP

N

CHC
N

GP

N

CHC
N

GP

N

CHC
N

GP

N

CHC
N

GP

N

CHC
N

GP
N

=290

=252

=330

=239

=620

=491

=320

=244

=269

=231

=589

=475

Items

PedsQL™ scale

10.7

12.4 10.9 13.9 8.7

15.6 9.8

8.6

10.0

131 4.8

6.7

It is hard to pay attention in

School

class

functioning

8.2 15.6 10.2 17.9 9.6 20.6 10.7 14.8
8.8

9.7
8.2

3.9

12.9

6.1

| forget things

111 14.8

15.5

16.3 10.0 15.2

9.8

4.3

12.6

7.2

| have trouble keeping up with

my schoolwork

21 14.5 1.2 7.9

11.5

71 1.2 7.2 1.6

7.1 0.4

0.8

I miss school because of not

feeling well

13.4

16.1 0.4

3.8

14.8

13.8 0.4 14.5 0.4 13.1 2.0

0.4

I miss school to go to the

doctor or hospital

UILEKOM ET AL.

Abbrevations: CHC, Chronic Health Condition; GP, General Population.

3.4.2 | Adolescents (13-17 years)

The items ‘I have low energy’, ‘| hurt or ache’, ‘It is hard for me to
run’ and ‘It is hard for me to do sports activity or exercise’ were the
most reported problems by adolescents with CHCs (19.7%-26%),
especially by girls with CHCs (27.3%-33.6%). Additionally, the items
‘I have trouble sleeping’, ‘| cannot do things that other teens my age
can do’, ‘| forget things’ and ‘I miss school to go to the doctor or
hospital’ were other often reported problems by adolescents with
CHCs in all three groups (14.8%-18.7%). Adolescents in the general
population rated these items less often to be a problem (2%-10.4%).

3.5 | Variables associated with PedsQL™ scale
scores within the CHC group 8-17 years

In Table 4, the regression analyses outcomes are presented regard-
ing the variables associated with the PedsQL™ scales in the CHC
group. Higher age was significantly associated with higher scores for
psychosocial health, emotional functioning and social functioning
(p-range: 0.12-0.20, p < .001). Being a boy was significantly associ-
ated with higher scale scores (f-range: 0.10-0.19, p< .008), except
for school functioning. More school absence was significantly asso-
ciated with lower scores on all scales (s-range:-0.37-0.20, p < .001).
Grade retention was significantly associated with a lower score on
school functioning (3 = -0.09, p < .008).

4 | DISCUSSION

In this study, PedsQL™ data of paediatric patients with CHCs, col-
lected with KLIK in clinical practice, were compared to newly col-
lected normative PedsQL™ data of the general Dutch population.
Paediatric patients reported worse HRQOL on nearly all PedsQL™
scales, especially on physical health, compared to the general popu-
lation, with moderate to large effect sizes. Additionally, a high pro-
portion of paediatric patients reported problems on the PedsQL™
items. School absence, younger age and being a girl were negatively
associated with the HRQOL scales, with small to moderate regres-
sion coefficients.

Our results regarding the lower PedsQL™ scores for the CHC
group are in accordance with previous literature.>?*3% In contrast

14 no differences were found between the

with earlier studies,
CHC group and general population on the social functioning scale.
However, paediatric patients in our sample did report quite some
problems on individual item level for social functioning. Paediatric
patients reported difficulties on items with a physical component
(e.g., I cannot do things that other kids/teens my age can do). This im-
plicates that paediatric patients perceive difficulty to participate in
the same activities as their peers. Not many problems were reported
on items regarding social acceptance (e.g., Other kids/teens do not
want to be my friend), which matches the outcome of a large meta-

analysis where no differences were found on the social acceptance
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TABLE 4 Standardised regression coefficients () of variables associated with PedsQL™ scales in the CHC group (N = 1209)

Physical Psychosocial Emotional Social School
Total score health health functioning functioning functioning
Predictors B B B B B B
Age 0.05 -0.06 0.12° 0.22° 0.13° -0.07
Gender (boy) 0.16° 0.19° 0.10° 0.15° 0.10° 0.00
Parental country of birth 0.04 0.04 0.04 0.05 -0.02 0.06
(foreign country)

Parental education (high) 0.07 0.08 0.06 0.05 0.05 0.05
School absence -0.37° -0.37° -0.31° -0.22° -0.20° -0.35°
Grade retention (yes) -0.05 -0.01 -0.08 -0.07 -0.04 -0.09?
R? 17 19 A2 A1 .06 15
F Test 27.14 31.49° 17.93° 15.94° 8.67° 23.28°

Abbreviations: CHC, Chronic Health Condition; F test, Statistic of Multiple Linear Regression analysis; RZ, Explained variance.

Differences at p < .008 are considered significant, Bonferroni corrected for multiple testing by dividing.05 by the amount of tests.®

bDifference at p < .001.

scale as well.# It is known that social acceptance problems (e.g.,
being bullied) are more often reported by patients that have ex-
ternal visible CHCs like craniofacial disorders, osteogenesis imper-
fecta and spina bifida.?”%! Many of the CHCs in our heterogeneous
sample were not visibly present, which might explain why not many
problems were reported on these items. In contrast to the social
functioning scale, this study showed differences on the emotional
functioning scale, while previous studies did not report this differ-
ence.>*>Y When looking at the individual items of this scale, the
difference might be explained by the higher proportion of paediatric
patients reporting to have sleep and worrying problems. Another
interesting finding was found in the regression analyses, where
higher age was associated with better HRQOL. While this finding
is in contrast with previous studies showing that higher age was as-
sociated with lower HRQOL in two general population groups 18,20
and a chronic conditions group (gastrointestinal disorders),* a recent
large meta-analysis in children with CHCs did not find an effect of
age on HRQOL at all.*” A possible explanation for the positive asso-
ciation found in the current study could be the differences in CHCs
between the younger (e.g., defecation disorders and cancer) and
older patients (e.g., rheumatology and endocrinology). However, the
study by Pinquart 19 displayed that these particular patient groups
show similar declines in HRQOL compared to the general popula-
tion. It would be interesting to further investigate how the increase
in HRQOL over age can be explained.

The results of this study however underline that HRQOL of pae-
diatric patients is affected and that they need support in adapting to
their CHC using a multidisciplinary approach. Clinicians should thus
monitor and discuss HRQOL in clinical practice. One way to do this,
is by using PROMs. From our experience with implementing PROMs
in clinical practice and annual evaluation meetings with clinicians,
we know that clinicians can be reluctant to ask paediatric patients
to complete PROMs in clinical practice as they doubt if children
will report problems. However, this study indicated that paediat-
ric patients do report HRQOL problems when completing PROMs

in clinical practice and this information can thus be used during a
doctor's visit. Discussion of both HRQOL scales and items is sug-
gested as problems were reported on both levels. Clinicians can use
the individual items as a conversation tool, as items provide con-
crete examples about which the clinician can ask questions. In addi-
tion, clinicians should be informed that patients with female gender,
younger age and more school absence might be more vulnerable for
having HRQOL problems. This might help clinicians in judging which
patients need extra attention.

Some limitations to this study should be mentioned. First, differ-
ences in age were found between several groups. However, these
differences were very small and analyses were therefore conducted
in two age groups. Second, the representativeness of the CHC
group cannot be guaranteed (e.g., due to regional data collection
and disproportionate distribution of CHCs) and information about
non-participants with a CHC was lacking because only patients who
completed questionnaires on the KLIK website and gave permis-
sion to use their data for scientific purposes were included. Third,
an online, unsupervised data collection method was used for both
the general population and CHC group, by which we cannot guar-
antee that children and adolescents completed the questionnaires
themselves. Fourth, the data collections were performed on differ-
ent time scales, namely six years (in all four seasons) for the CHC
group and three months (in Spring only) for the general population.
Therefore, it could be that seasonal variations in HRQOL might
partly account for the lower HRQOL scores that were found in the
CHC group.32 Fifth, only a limited number of variables was included
in the regression model, even though previous research showed that
factors like pain,” fatigue 3 and disease duration ¥’ are also asso-
ciated with HRQOL. Additionally, in the regression analyses some
variables might have been prone to bias when reported by the child.
For example, school absence (days missed) is a variable that children
may not keep track of. Finally, no analyses could be performed on
disease-specific functioning of patient groups, as the sample sizes of
individual CHC subgroups were too small.
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FIGURE 2 Updated feedback of the PedsQL™ over time in the KLIK ePROfile by providing reference lines of the general population
(upper line) and CHC group (lower line) for boys (A) and girls (B) separately and per age group (shown by shift of reference line) and

information about school absence of the patient (C)

4.1 | Clinical implications

As a result of this study, new normative data have become availa-
ble. We therefore updated the KLIK ePROfile (Figure 2) by replac-
ing the reference line based on outdated HRQOL data of the healthy
Dutch population by the reference line based on the newly collected
PedsQL™ data of the general population, and by adding a reference

line representing the PedsQL™

scale scores of the CHC group to the
graphs. Gender (and age)-specific reference lines are shown, since
differences in HRQOL scores were found between boys and girls.
Finally, information about school absence (days missed) was added
as this factor was negatively associated with HRQOL outcomes. In
line with these updates, the KLIK training for clinicians was updated

LT M

with information on which PedsQL'" scales and items most problems

are reported and which factors are associated with HRQOL. This may

help clinicians in discussing a HRQOL PROM during the consultation.

5 | CONCLUSIONS

This study showed that paediatric patients, who complete PROMs in
daily clinical practice, experience more difficulties than the general
population in HRQOL. School absence, female gender and younger
age were negatively associated with HRQOL. It is therefore impor-
tant to structurally monitor HRQOL by using and discussing PROMs
in daily clinical practice (e.g., by using the updated KLIK PROM por-
tal) and to take into account the associated factors, to detect prob-

lems and offer the right help on time.
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