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ABSTRACT

Background Children treated for brain tumour (hereafter
termed paediatric brain tumour survivors (PBTS)) often
need extra support in school because of late-appearing
side effects after their treatment. We explored how this
group of children perform in the five practical and aesthetic
(PRAEST) subjects: home and consumer studies, physical
education and health, art, crafts and music.

Methods In this nationwide population-based study

of data from the Swedish Childhood Cancer Registry

and Statistics Sweden, we included 475 children born
between 1988 and 1996, diagnosed with a brain tumour
before their 15th birthday. We compared their grades in
PRAEST subjects with those of 2197 matched controls. We
also investigated if there were any differences between
girls and boys, children diagnosed at different ages, and
children with high-grade or low-grade tumours.

Results The odds for failing a subject were two to

three times higher for girls treated for a brain tumour
compared with their controls in all five PRAEST subjects,
whereas there were no significant differences between
the boys and their controls in any subject. PBTS had lower
average grades from year 9 in all PRAEST subjects, and
girls differed from their controls in all five subjects, while
boys differed in physical education and health and music.
PBTS treated for high-grade tumours neither did have
significantly different average grades nor did they fail a
subject to a significantly higher extent than PBTS treated
for low-grade tumours.

Conclusions Children treated for a brain tumour,
especially girls, are at risk of lower average grades or
failing PRAEST subjects. All children treated for brain
tumour may need extra support as these subjects are
important for their well-being and future skills.

INTRODUCTION

The survival rates of children treated for brain
tumour (hereafter termed paediatric brain
tumour survivors (PBTS)) have improved
during the past decades to about 80%,' and
as a consequence, the numbers of PBTS
attending school have increased. However,
PBTS may face different kinds of difficulties
in school, as they typically suffer from cogni-
tive late effects, such as difficulties with verbal
memory, language and attention,” IQ decline
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Key messages

What is known about the subject?

» Children treated for brain tumour are at high risk of
cognitive and other late effects that may affect their
school performance.

» Compared with controls, they often perform worse in
theoretical school subjects, such as first or second
language and mathematics.

» Very little is known about their performance in prac-
tical and aesthetic (PRAEST) subjects.

What this study adds?

» The odds to fail a PRAEST subject were two to three
times higher for girls treated for brain tumour com-
pared with controls.

» Survivors, both girls and boys, had lower average
grades from year 9 in all PRAEST subjects, com-
pared with controls.

» Children treated for brain tumour may need extra
support in school, not only in theoretical subjects but
also in PRAEST subjects.

over time,” psychosocial difficulties, as well as
depression or anxiety disorders.* Particularly,
children treated at a younger age and female
PBTS appear to be at risk of academic diffi-
culties.”” PBTS may also have limitations in
physical performance affecting everyday life.®

In this study, we focused on PBTS perfor-
mance in the practical and aesthetic
(PRAEST) subjects, home and consumer
studies (equivalent to the subject home
economics), physical education and health,
art, crafts and music (table 1). Previous
studies of PBTS’s school performance have
mainly focused on theoretical subjects, such
as mother tongue, mathematics and foreign
language.”” ? These studies have shown a
greater risk of lower school grades for PBTS
compared with controls. Only a few studies
have included the subjects physical educa-
tion” 1% and art/ rnusic,11 despite the fact that
activities included in PRAEST subjects likely
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Table 1 Aims of practical and aesthetic subjects cited from the Swedish compulsory school syllabuses®

Subject Aim

Home and The subject provides experiences of social community, food and meals, housing and consumer economics,

consumer as well as opportunities to experience connections and pleasure in domestic work. The aim is to provide

studies experiences and an understanding of the consequences of daily activities and habits in terms of economics,
the environment, health and well-being (p15).

Physical The subject aims at developing pupils' physical, psychological and social abilities, as well as providing

education and  knowledge of the importance of lifestyle for health (p19).

health

Art The subject aims at developing not only a knowledge of art, but also a knowledge of creating, analysing and
communicating visually. It should develop desire, creativity and creative abilities, provide a general education
in the area of the arts and lead to pupils acquiring their own standpoint in a reality characterised by huge
flows of visual information (p7).

Crafts The subject aims at creating an awareness of aesthetic values and developing an understanding of how
choices over material, processing and construction influence a product's function and durability. The subject
also aims at providing a knowledge of environmental and safety issues, and creating an awareness of the
importance of resource management (p77).

Music The subject /.../ aims at giving each pupil a desire and the opportunity of developing their musical skills and

to experience that a knowledge of music is grounded in, liberates and strengthens their own identity, both

socially, cognitively and emotionally (p35).

are valuable for essential skills and general well-being. For
example, physical activity in the form of adventure-based
training reduced fatigue and enhanced self-efficacy and
quality of life among children treated for different types
of cancer.'? Other studies have shown that active video
gaming improved PBTS motor coordination and activi-
ties of daily liVing13 " and that group training promoted
white matter and hippocampal recovery and improved
reaction time."® The school subject home and consumer
studies teaches basic daily life skills'® and thus prepares
for independent living, which is of particular importance
as many PBTS struggle with late effects affecting their
daily life."” '® A review of studies from Australia and the
UK has shown that teaching in, and through, aesthetic
subjects may have positive effects, such as promoting
social interaction, better study results and increased self-
confidence.! 2 Yet, the quality of the art programme
is important. Aesthetic activities are also often used
during hospital episodes to make it possible for patients
to express feelings and fears and to offer coping strate-
gies.&ﬂ_23 In summary, PRAEST subjects are important for
physical activity and practical skills, and may contribute
to positive results in school and general well-being.
However, we have found no studies that highlight PBTS’s
performance in PRAEST subjects, despite the presumed
importance and benefits.

Aim and research questions

Our aim was to explore the grades from spring term

during the last year of compulsory school in Sweden

(year 9) in the mandatory PRAEST school subjects for

475 PBTS and 2197 matched controls. Our research

questions were

» How many of the children treated for brain tumour
fail the different PRAEST subjects home and

consumer studies, physical education and health, art,
crafts and music compared with controls?

» Are there any differences between girls and boys, age
at diagnosis or tumour grade (high or low grade) for
the risk of failing a grade?

» How do children treated for brain tumour perform
in school, as judged by their average grades in the
PRAEST subjects from the final year of compulsory
school, compared with controls?

» Are the PRAEST grades different between girls and
boys, and do they vary depending on age at diagnosis
or tumour grade (high or low grade)?

METHODS

Children born in 1988-1996 and treated for brain tumour
were identified from the Swedish Childhood Cancer
Registry, and their personal identification numbers
were sent from the Swedish Childhood Cancer Registry
to Statistics Sweden and matched by Statistics Sweden™*
to about five controls each (figure 1). PBTS were not
eligible as controls and each control only appears for
one PBTS. No PBTS or controls could be identified
by the investigators. We have only handled coded key
numbers and only Statistics Sweden has the key code.
The Swedish Childhood Cancer Registry includes 94%
of all children diagnosed with cancer in Sweden during
the years 1984-2013.% All parents or the children them-
selves have consented to being included in the registry,
from which we also deducted information about the
numbers of PBTS with high-grade (WHO III-IV) or low-
grade (WHO I-II) tumours. Children with relapses were
included, but not children with any other cancer forms.
Of the PBTS, 97% were at least lyear postdiagnosis
when their school grades were abstracted. From Statistics
Sweden we obtained information about grades, number
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birthday

Identified cases n = 724
Females n=347 (47.9%) Males n=377 (52.1%)
Born between 1988-1996
Diagnosed with a brain tumour before 15th

No additional cancer diagnosis

Death before grades in
year nine n=173
Females n= 82 (47.4%)
Males n=91 (52.6%)

Excluded n= 76
Females n=35 (46.05%)
Males n=41 (53.95%)

Grades from foreign
schools or grades after
2012 n=9

Females= 5 Males=4

Missing grade data n=67 | e
Females n=30 Males n=37

Controls
matched by
birth-year,
sex, and place
of living when

Excluded
(n=99)
Females n=46
(46.46%)
Males n=53
(53.54%)

Missing grade
data n=82
Females n=38
Males n=44

Grades from
foreign schools
or grades after
2012 n=17
Females n=38
Males n=9

v PBTS were
Includeq diagnosed
PBTS with n=2.296
grades from Feme,lles
year 9 n=1105
n=475 (48.1%)
Females n=230 Males
(48.4%) n=1191
Males n= 245 (51.9%)
(51.6%) ’

A4
Included

controls with
grades from
year 9 n=2,197
Females n=
1,059 (48.2%)
Males n=1,138
(51.8%)

Figure 1 Inclusion and exclusion criteria PBTS and controls. PBTS, paediatric brain tumour survivor.
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Table 2 Characteristics of PBTS (n=475) and controls
(n=2197)°

PBTS Controls
n=475 n=2197
Female 230 (48.4%) 1059 (48.2%)
Male 245 (51.6%) 1138 (51.8%)
Age at diagnosis
Female
0-5 years 82 (35.6%)
6-9 years 51 (22.2%)
10-14 years 97 (42.2%)
Male
0-5 years 87 (35.5%)
6-9 years 66 (26.9%)
10-14 years 92 (37.6%)
Tumour grade
Low 383 (80.6%)
High 92 (19.4%)
Mothers’ education
Low (school year 1-9 or 36 (7.6%) 219 (9.9%)
less)
Medium (school year 236 (49.7%) 1091 (49.7%)

10-12)*

High (higher education) 201 (42.3%) 881 (40.1%)

No information about 2 (0.4%) 6 (0.3%)
education

Fathers’ education
Low (school year 1-9 or 82 (17.3%) 353 (16.1%)
less)
Medium (school year 229 (48.2%) 1156 (52.6%)
10-12)
High (higher education) 154 (32.4%) 660 (30.0%)
No information about 10 (2.1%) 28 (1.3%)
education

Swedish

As first language 450 (94.7%)

25 (5.3%)

2101 (95.6%)

As second language 96 (4.4%)

*Until 1994, school year 10-12 could be 2 or 3years.
PBTS, paediatric brain tumour survivor.

of students with Swedish as their first or second language,
and parents’ education (table 2).%

Children included in this study typically started a
preschool class at age 6, school at age 7, and attended
the full 9years of compulsory school. In most schools,
grades were given for the first time in the spring term
at year 8. Until 2011, when a new grading system was
introduced, the national Swedish grade system was
based on a three-step scale, G=pass, worth 10 points,
VG=pass with distinction, worth 15 points, and MVG=-
pass with special distinction, worth 20 points. This is
the official way to enable calculation of average grades
in Sweden.” If the student failed a subject because
of many absences or because they did not obtain the

3

defined goals in the subject, 0 point was given. The
five PRAEST subjects are mandatory and make up
around one-third of all the subjects in the Swedish
curriculum for the compulsory school years 1-9.'% As
in Lonnerblad et af’, the age groups at diagnosis that
we refer to follow the Swedish school system. Ages 0-5
comprise the years before compulsory school; ages
6-9 comprise lyear in the so-called preschool class
plus the early years of compulsory school (school
years 1-3); and ages 10-14 comprise the middle and
later years (school years 4-8) in compulsory school.
The children graduate and get their final grades in
their ninth year of compulsory school, typically at age
15 or 16, and these are the grades we analysed in the
current study.

Statistical methods

We used IBM SPSS V.25 and V.26 and R V.3.6.0 for statis-
tical analyses. P values below 5% were considered statis-
tically significant. Non-significant results are marked
n.s. For comparison between the background variables
of cases and controls, we used Pearson’s y” test. ORs with
95% ClIs for failing in the different subjects comparing
PBTS and their controls were calculated using logistic
regressions. To investigate whether the sex difference
in the proportion failing differed between PBTS and
their controls, we added an interaction term between
sex and diagnosis to a logistic regression model with
the failing in the different subjects as a dependent vari-
able and sex and diagnosis as independent variables.
To analyse the differences within the PBTS group for
age at diagnosis (0-5 years, 6-9 years or 10-14 years)
or tumour type (high or low grade), we used logistic
regressions. We also adjusted the models for mothers’
and fathers’ education, respectively. Regarding average
grade and differences between PBTS and their controls,
we used an independent sample t-test. To investigate
whether the sex difference in average grade differed
between the PBTS and their controls, an interaction
term between gender and diagnosis was added to a
linear regression model, including average grade as
a dependent variable and sex and diagnosis as inde-
pendent variables. To analyse the differences within
the PBTS group between, age at diagnosis (0-5 years,
6-9 years or 10-14 years) and tumour type (high or
low grade), we used a linear regression. Average grade
(including fail, pass, pass with distinction and pass
with special distinction) in the different subjects was
used as the dependent variable, and age groups and
tumour type were used as the independent variables.
This model was also adjusted for mothers’ and fathers’
education, respectively.

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans for this
research.
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Table 3 Number, percentage and ORs with 95% Cls and p values for failing the subjects for PBTS (n=475) versus controls
(n=2197) and p values for interaction effect between sex and PBTS or control

P value
PBTS Controls PBTS versus
n (%) n (%) OR (95% Cl) controls

Home and consumer studies
All 35 (7.4) 112 (5.1) 1.48 (1.0t0 2.19) 0.051n.s.
Female 18 (7.8) 38 (3.6) 2.28 (1.28 to 4.07) 0.005
Male 17 (6.9) 74 (6.5) 1.07 (0.62 to 1.85) 0.803n.s.
P value for interaction: 0.063n.s.

Physical education and health
All 51 (10.7) 153 (7.0) 1.61 (1.15 to 2.24) 0.005
Female 33 (14.3) 74 (7.0) 2.23 (1.44 to 3.45) 0.001
Male 18 (7.3) 79 (6.9) 1.06 (0.62 to 1.81) 0.822n.s.
P value for interaction: 0.035

Art
All 35 (7.4) 109 (5.0) 1.52 (1.03 to 2.26) 0.036
Female 21 (9.1) 39 (3.7) 2.63 (1.52 to 4.56) 0.001
Male 14 (5.7) 70 (6.2) 0.92 (0.51 to 1.67) 0.795n.s.
P value for interaction: 0.011

Crafts
All 29 (6.1) 91 (4.1) 1.51 (0.98 to 2.31) 0.063n.s.
Female 17 (7.4) 32 (3.0 2.56 (1.40 to 4.70) 0.002
Male 12 (4.9) 59 (5.2) 0.94 (0.50 to 1.78) 0.854n.s.
P value for interaction: 0.026

Music
All 50 (10.5) 129 (5.9) 1.89 (1.34 to 2.66) 0.001
Female 28 (12.2) 44 (4.2) 3.20 (1.94 to 5.26) <0.001
Male 22 (9.0 85 (7.5) 1.12 (0.75 t0 2.0) 0.423 n.s

P value for interaction: 0.007

n.s., non-significant; PBTS, paediatric brain tumour survivor.

RESULTS

Failing a subject

PBTS failed to a significantly higher extent the
subjects music, art, and physical education and health
compared with controls (table 3). In crafts and home
and consumer studies, there were no statistically signif-
icant differences compared with controls. However,
female PBTS had 2.23-3.20 times higher odds for
failing a subject compared with girls in the control
group in all PRAEST subjects, whereas the male PBTS
did not significantly differ from their controls in any
of the subjects Table 3. There were statistically signif-
icant interaction effects between sex and PBTS or
controls on physical education and health, art, crafts
and music. In these subjects, female PBTS failed to a
significantly higher extent than male PBTS compared
with the control group. We found no statistically signif-
icant interaction effect on home and consumer studies.
Neither age at diagnosis nor tumour grade (high or
low) had a significant effect on failing a grade for any

of the PRAEST subjects for the PBTS (figure 2) and was
still not significant when we adjusted for mothers’ and
fathers’ education.

Average grade

The average grades were significantly different between
PBTS and controls in all five PRAEST subjects (table 4).
Female PBTS had significantly lower average grades
compared with their controls in all subjects, while male
PBTS only had significantly lower average grades in phys-
ical education and health and music. The largest differ-
ences between PBTS and controls, including both girls
and boys, was in physical education and health, and the
smallest one was in art. There was a statistically signifi-
cant interaction between sex and PBTS or control only
in art. In art, girls had a statistically significant higher
average grade than boys, and this difference was signif-
icantly larger in the control group. Neither age at diag-
nosis nor high-grade or low-grade tumour was a statisti-
cally significant factor for mean grade. Only in the model

Lonnerblad M, et al. BMJ Paediatrics Open 2020;4:6000619. doi:10.1136/bmjpo-2019-000619 5
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consumer education
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Figure 2 ORs and 95% Cls for failing a subject. The lower part of the figure includes only PBTS. PBTS, paediatric brain

tumour survivor.

when we adjusted for fathers” education, age at diagnosis
was statistically significant (p=0.040) in the subject crafts,
with children diagnosed at age 0-5 performing signifi-
cantly worse than children treated at age 10-14.

DISCUSSION

Statement of the principal findings

This nationwide, population-based study revealed that the
odds for failing a PRAEST subject were two to three times
higher for female PBTS compared with their controls
for all five subjects, whereas there were no significant
differences between male PBTS and their controls in any
subject. PBTS also had significantly lower average grades
in all five PRAEST subjects compared with their controls.
When we compared the average grades of female and
male PBTS with their controls, girls differed from their
controls in all subjects, while boys only differed in physical
education and health and music. Age at diagnosis was not
a significant factor in any subject for failing. For average
grade, age at diagnosis was significant only in one subject,
crafts, when we adjusted for the fathers’ education, but
not in the unadjusted models or when we adjusted for
the mothers’ education. High-grade tumours are usually
treated with cranial radiotherapy, a modality known to
cause cognitive and other deficits, but we did not find any
significant impact of tumour grade on average grades or
failing any of the subjects.

Strengths and weaknesses of the study

The major strength of this study is that it is a nationwide,
population-based study with grades from almost all chil-
dren in Sweden born 1988-1996 and diagnosed with a
brain tumour before the age of 15. We have analysed how
this group of PBTS performed in the five different PRAEST
subjects compared with their controls, and this is the
only study of its kind. To address the issue of patients still

undergoing treatment, we performed a sensitivity analysis,
excluding all patients less than 2years after diagnosis, and
this did not have any appreciable impact on the results. We
selected 2years after diagnosis since very few patients, only
those on second-line or third-line treatments, would still be
on active treatment. We consider that the main limitations
are that we have no information about why the included
children failed a subject, or if any adaptations in the course
work were made for the PBTS to facilitate their participa-
tion. In addition, as passing the PRAEST subjects is not
required to qualify for postsecondary school in Sweden,
we do not know if PBTS may have dropped any of these
subjects voluntarily in favour of the theoretical subjects
Swedish, mathematics or English, which are required for
qualification. However, as all PRAEST subjects are manda-
tory, it is not possible for pupils to drop any subject unless
the school has given permission to do so. Another limita-
tion is the unknown reasons for missing data, as there are
slightly more missing registry data from the PBTS than from
the controls. This is discussed in more detail in Lénnerblad
et al.

Discussing important differences in results

Our results regarding physical activity and health grades
show that PBTS had a lower average grade and failed to
a higher extent than controls in this subject, which is in
line with previous studies by Lahteenmaki et al,” Ahomiki
et af and Park et al'’ In our study, both girls and boys
differed more from their controls in physical activity and
health than in the other PRAEST subjects. Female PBTS
failed this subject more frequently (14.3% vs 7.0% in
the control group). The study by Yilmaz et al'’ of chil-
dren treated for different kinds of cancers showed that
controls performed better in the two subjects denoted
Sports and art/music. In our study, music revealed the
second largest difference between PBTS and controls for
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Table 4 Average grade and estimated difference with 95% CI for PBTS (n=475) versus controls (n=2197) and interaction

effect between sex and PBTS or control

Average grade

Average grade

Estimated difference

(95% Cl) (95% Cl) (95% Cl) P value
PBTS Controls PBTS-Controls PBTS-Controls

Home and consumer studies
All 12.86 (12.401t0 13.32) 13.78 (13.57t0 13.98) -0.91 (-1.40t0 -0.43) <0.001
Female 13.91 (13.21 to 14.62) 15.22 (14.94 t0 15.50) -1.31 (-1.99 to —-0.63) 0.001
Male 11.88 (11.31to 12.45) 12.43 (12.16t0 12.70) -0.55 (-1.20 to —0.09) 0.093 n.s
P value for interaction: 0.113 n.s.

Physical education and health
All 11.74 (11.26 to 12.21)  13.79 (13.57 to 14.01) -2.05 (-2.58 to —-1.53)  <0.001
Female 11.13 (10.40t0 11.86) 13.45(13.14t0 13.76) -2.32 (-3.07 to -1.57)  <0.001
Male 12.31 (11.70t0 12.92) 14.10(13.79to 14.42) -1.80(-2.53to -1.06) <0.001
P value for interaction: 0.328n.s.

Art
All 12.53 (12.08 t0 12.98) 13.37 (13.17t0 13.57) -0.85(-1.32t0 -0.37) <0.001
Female 13.50 (12.77 to 14.23)  14.84 (14.57 to 15.12)  -1.34 (-2.02 to —0.66) 0.001
Male 11.61 (11.09to 12.13)  12.00 (11.74to 12.26) -0.39 (-1.00 to —0.22) 0.209n.s.
P value for interaction: 0.040

Crafts
All 12.80 (12.36 to 13.24) 13.67 (13.48t0 13.86) -0.87 (-1.32 to -0.41)  <0.001
Female 13.20 (12.52 10 13.88) 14.44 (14.18t0 14.70) -1.24 (-1.89 to -0.60) 0.001
Male 12.43 (11.86 to 13.00) 12.95(12.68to 13.21) -0.52 (-1.15 to -0.11) 0.106n.s.
P value for interaction: 0.116n.s.

Music
All 11.88 (11.41t012.36) 13.17 (12.97t013.38) -1.29 (-1.78t0 -0.80) <0.001
Female 12.35(11.61t0 13.09) 14.12 (13.84 to 14.40) -1.77 (-2.46to -1.08) <0.001
Male 11.45(10.85t0 12.05) 12.29 (12.00to 12.58) -0.84 (-1.53 to —0.16) 0.015
P value for interaction:
0.060n.s.

n.s., non-significant; PBTS, paediatric brain tumour survivor.

both girls and boys, and was the second most common
subject where female PBTS failed. Both the subjects
music and physical activity and health can be very noisy,
which, at least partly, may explain why these two subjects
are most affected, as auditory deficits and difficulties
such as tinnitus are not unusual.?” Another explanation
could be that motor skills as well as muscle strength may
be affected.® *® * This could possibly affect the results
in all the PRAEST subjects. As reported in our previous
study (Lonnerblad et al), age at diagnosis was a significant
factor for a lower average grade in all three theoretical
subjects, mathematics, Swedish and English. However, in
the PRAEST subjects, age at diagnosis does not seem to
be important for average grade or failing. We can only
speculate about the reasons of this. One explanation
could be that it is easier to find strategies to compen-
sate for cognitive and other late effects in the PRAEST
subjects compared with the theoretical subjects; another
explanation could be that it is easier to catch up in the

PRAEST subjects. A third explanation is that there are
no standardised tests in these subjects that the teacher
have to consider when grading the children. Similarly,
treatment for a high-grade or a low-grade tumour did not
have a statistically significant effect on grades in the risk
of failing a PRAEST subject. The same was true also for
mathematics, Swedish and English (Loénnerblad et al),
contrary to our expectations.

Possible explanations and implications for clinicians and
policy makers

The present study provides novel, important information,
demonstrating that PBTS perform worse also in PRAEST
subjects compared with controls, not only in theoretical
subjects, which is known from previous studies. Given the
benefits of the PRAEST subjects, acquiring skills for activi-
ties of daily living as well as promoting health and general
well-being, the PBTS’ higher rate of failing and lower
average grades compared with controls is problematic.
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Adaptations and modifications should be considered to
encourage higher participation and better performance,
particularly for girls. Clinicians, school staff and relatives
to PBTS, along with policy makers, should all be included
in the discussion about what can be done to ameliorate
the negative effects of poor performance in school for
PBTS, not only in theoretical but also in the PRAEST
subjects.

Unanswered questions and future research

Girls were two or three times more likely to fail the
PRAEST subjects compared with their controls, while
this was not seen in boys. However, future larger studies
would be interesting as they could possibly detect a differ-
ence also between boys, as the difference between male
PBTS and controls is much smaller. PRAEST subjects may
have a lower status than the more theoretical subjects,*
and it is conceivable that girls more often, for strategic
reasons, drop the PRAEST subjects in favour of the theo-
retical subjects Swedish, mathematics and English, since
failing the latter ones precludes qualification for school
years 10-12 (upper secondary school/high school). The
reasons why PRAEST subjects are dropped or why female
PBTS fail these subjects to a much higher extent than
male PBTS should be further investigated. Neverthe-
less, it is important that both girls and boys are offered
appropriate support and special educational efforts to
fully benefit from the PRAEST subjects. Future research
should look closer into how the different subjects could
be adapted to enable the PBTS to participate in these
subjects to a higher extent and further develop their
PRAEST skills.

Correction notice The article has been corrected since it was published online.
The article title has been updated.
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