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Long-term course of difficulty in participation of individuals with
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AIM To determine the long-term course of difficulty in participation of individuals with
cerebral palsy (CP) without intellectual disability between 16 years and 34 years of age.
METHOD One hundred and fifty-one individuals with CP aged 16 to 20 years were included

(63% male, 37% female; Gross Motor Function Classification System [GMFCS] levels I-IV;

ABBREVIATIONS

ICF International Classification of
Functioning, Disability and
Health

LIFE-H Assessment of Life Habits

questionnaire 3.0 general short

without intellectual disability). The Assessment of Life Habits questionnaire 3.0 general short
form was used up to three times biennially and at 13-year follow-up (13-year follow-up:
n=98). Scores (range 0-10) reflect difficulty and assistance in participation in housing,
education and employment, interpersonal relationships, recreation, community life, and
responsibilities. Multilevel models were used to determine the course of difficulty in
participation by GMFCS level.

form RESULTS Despite high average participation levels, 41% to 95% of adolescents and young

PERRIN Pediatric Rehabilitation

Research in the Netherlands

adults with CP experienced difficulty. Difficulty in participation in housing and interpersonal
relationships increased from age 16 years onwards and in most other life areas in the mid-
and late 20s. In adolescents in GMFCS levels Il and IV, participation in recreation and

community life improved up to age 23 years.

INTERPRETATION Individuals with CP experience increasing difficulties in participation in
their mid- and late 20s. Clinicians should systematically check for participation difficulties in
young adults with CP and offer timely personalized treatment.

Cerebral palsy (CP) is a common childhood-onset physical
disability causing activity limitation.! CP research and
health care have traditionally focused on children, but as
these children grow older, their participation in daily life
changes. The transition from adolescence to adulthood is
considered to be a critical phase to develop optimal partici-
pation in society.” Although health care services and educa-
tion for children with CP are well developed, health care
providers often struggle to offer appropriate care to sup-
port participation of this group in adulthood.?
Participation is defined by the International Classifica-
tion of Functioning, Disability and Health (ICF) as ‘in-
volvement in a life situation’ and encompasses, among
others, the domains: domestic life, education and employ-
ment, interpersonal interactions and relationships, and
community, social, and civic life.* Studies on adolescents
and adults with CP have demonstrated participation
restrictions, that is problems individuals experience in
involvement in life situations.>*'? Some of these studies
have addressed whether or not individuals actually per-
formed certain life habits,”'! or how often they performed
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them in daily life.”'* According to the ICF, participation
performance can be qualified objectively by the experi-
enced difficulty or the use of assistive devices or human
assistance needed in performing life habits.* These quali-
fiers were used in cross-sectional studies showing that ado-
lescents and young adults with CP may experience
difficulty in participation, particularly in participation in
education and employment and in community, social, and
civic life.%®*1* One study indicated that low proportions
of adults with CP were dependent on human assistance in
these participation domains.'*

Although individuals with CP experience difficulty in
participation during transition into adulthood,” no system-
atic knowledge is available on the long-term course of par-
ticipation towards their late 20s or early 30s. At this age
social roles are likely to change, from being dependent on
one’s parents to, for instance, living independently, being
employed, and maintaining a stable relationship. These
changes with increasing age are accompanied by growing
social and environmental demands.’> We therefore hypothe-
size that difficulty in participation increases for individuals
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with CP in their mid- or late 20s. The aim of the present
study was to longitudinally investigate difficulty in partic-
ipation in this age range by Gross Motor Function Clas-
sification System (GMFCS) level, since level of function
is known to be related to participation.”'*'® Further-
more, in the present study we focus on individuals without
intellectual disability, since participation trajectories dif-
fer greatly for individuals with intellectual disability.’
These longitudinal curves may help individuals with CP
and health care providers to timely focus on those aspects
of participation where difficulties are experienced, in
order to achieve optimal participation in adult life.
Therefore, this study examines the long-term course of
difficulty in participation of individuals with CP in
GMECS levels I to IV (without intellectual disability)
aged 16 to 34 years.

METHOD

Participants

The long-term prospective cohort study PERRIN DEC-
ADE is part of the Pediatric Rehabilitation Research in the
Netherlands (PERRIN) programme. A 13-year follow-up
assessment was performed of the PERRIN 9 to 16 cohort
(baseline age: 9-13y, n=108), with previous yearly assess-
ments over the course of 3 years; and the PERRIN 16 to
24 cohort (baseline age: 16-20y, #=103), with three previ-
ous biennial assessments over the course of 4 years. The
recruitment process for both cohorts is described else-
where.'*!” Eligible participants had a clinical diagnosis of
CP and sufficient knowledge of the Dutch language to par-
ticipate. In the PERRIN 16 to 24 cohort study, individuals
with intellectual disability (roughly 1Q<70) were excluded,
since its primary focus was transition to an independent

adult lifestyle. 3

PERRIN-DECADE recruitment

The study was approved by the medical ethical committees
of VU University Medical Center and Erasmus MC
University Medical Center. Figure S1 (online supporting
information) presents a flowchart of the 13-year follow-up
recruitment and observations included in the present study.
Of all 211 participants of the PERRIN 9 to 16 and PER-
RIN 16 to 24 cohorts, 198 participants were invited for a
13-year follow-up assessment. The remaining 13 former
participants were not invited because (1) one had deceased,
(2) nine had indicated no interest in further participation,
and (3) three were excluded (their initial diagnosis could
not be confirmed). Finally, 122 participants (62% response)
gave informed consent and participated in the 13-year fol-
low-up assessment. The follow-up data were added to the
existing longitudinal PERRIN database, which was used
for the present analyses.

The present study addresses difficulty in participation,
for which data were collected only for individuals aged
16 years or over; thus, individuals without observations
over age 16 years were excluded (#»=33). In addition, indi-
viduals with intellectual disability (z=21) or in GMFCS

What this paper adds

* Many individuals with cerebral palsy (CP) aged 16 to 34 years experience
difficulty in participation.

e Difficulty in participation increases in the mid- and late 20s for individuals
with CP.

® Participation in recreation/community life improves before age 23 years for
those in Gross Motor Function Classification System levels IIl and IV.

level V (n=3) were excluded because of the small numbers
of individuals in these categories with longitudinal observa-
tions. Thus, 151 individuals with CP (without intellectual
disability) were included in the present analyses; of these,
105 (70%) were measured twice or more (see Figure S2,
online supporting information).

Measures

Life Habits questionnaire

To assess difficulty in participation, an aspect of
restricted participation, the Dutch version of the Assess-
ment of Life Habits questionnaire 3.0 general short form
(LIFE-H) was administered. In addition to the domains
addressing social roles (interpersonal relationships, educa-
tion, employment, recreation, community life, and
responsibilities), the housing domain was also assessed as
we considered this to reflect a relevant domain of partic-
ipation.*'® All domains contain six to eight items, except
for the education domain (three items). The employment
and education domains were combined into one score,
since only one item of the education domain (either par-
ticipation in high school or professional training) was
applicable for each participant, and the employment
domain includes two items that can reflect participation
in education.

Items addressed two ICF qualifiers of participation
performance: the difficulty experienced and the assistance
needed with a life habit. Difficulty was recorded as ‘no
difficulty’, ‘some difficulty’, ‘accomplished by a proxy’, or
‘not accomplished’. Assistance was recorded as ‘no assis-
tance’, ‘use of assistive device’, ‘adaptation’, and/or ‘with
human assistance’ (dependent functioning). If an item
was applicable, a combined item score of 0 to 9 was
assigned.'” From item scores mean domain scores were
calculated, which were linearly transformed into a 0 to
10 score, with 10 indicating optimal participation (see
Table SI, online supporting information). Principal com-
ponent analysis has shown acceptable unidimensionality
within each domain,®® thus supporting their use as an
interval scale. LIFE-H domain scores of 8.89 or more
reflect independent functioning (i.e. functioning without
human assistance) without difficulties, scores of 5.57 to
8.88 indicate independent functioning with difficulties,
and scores of 5.56 or lower indicate dependent function-
ing or inability to accomplish (see Table SI).*! Cut-off
scores similar to earlier studies were used, after correc-
tion for transformed score ranges.'>?* The LIFE-H cov-
ers the ICF domains of participation well, is a valid
instrument to measure performance of participation, and
has good interrater and intrarater reliability.'**?
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Characteristics of CP

Type of motor impairment was recorded as spastic (limb
distribution: unilateral/bilateral), dyskinetic, ataxic, or
mixed CP.”> Level of motor functioning was recorded
using the GMFCS, addressing five categories of gross
motor function ranging from level I (highest level) to level
V (lowest level); this has been validated for children and
adults with CP.**

Statistical analysis

Descriptive statistics for baseline CP characteristics were
performed using SPSS 22 (IBM Corp., Armonk, NY,
USA). Mean domain scores and proportions of participants
experiencing difficulty (score <8.89) and in need of human
assistance (score <5.56) were described for observations in
four age intervals (16-18y, 19-22y, 23-26y, and 27-34y).

The longitudinal course of difficulty in participation for
each LIFE-H domain was analysed using multilevel mod-
elling in MLwiN 2.28 (Centre for Multilevel Modelling,
Bristol University, Bristol, UK), in which assessments were
clustered within individuals. Age (continuous variable,
range 16-34y) and GMFCS level at baseline (categorical
variable, GMFCS level I as reference category) were
included as independent variables. Additionally, age
squared and the interactions of GMFCS level and age (and
age squared, if applicable) were included in the model, if
significant according to the Wald statistic. To account for
individual variation, a random intercept and regression
coefficient for age were included if they improved the
model, evaluated by the likelihood ratio test. To check the
analyses, models were repeated excluding individuals with
only a single observation. To study possible decline of par-
ticipation of individuals in their mid- and late 20s, addi-
tional analyses were done by repeating the multilevel
models on the subgroup of observations across the age
range of 23 to 34 years. A p-value lower than 0.05 was
considered significant for all analyses.

To study potential influence of dropouts the distribution
of sex, GMFCS level, and type of CP of individuals who
dropped out (#=60) were compared to baseline (n=211)
using a z” test.

RESULTS

Participant characteristics

The analyses included 379 observations of 151 individuals
with CP without intellectual disability over the age range
of 16 to 34 years. Most of the participants were male
(63%), and most (71%) were classified in GMFCS level 1
(n=107), 11% in GMFCS level II (n=16), 7% in GMFCS
level III (»=11), and 11% in GMFCS level IV (»=17). The
most common CP subtype was spastic CP (88%; 49% uni-
lateral and 51% bilateral). Others had a dyskinetic (3%),
ataxic (3%), or mixed type of CP (6%). Analysis showed
that dropout was not selective regarding sex, GMFCS
level, or type of CP. The additional analyses over age
range 23 to 34 years were conducted on a subsample
including 129 observations of 102 individuals. The
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distribution of sex, CP subtype, and GMFCS level of this

subsample was comparable to the full sample.

Descriptives of participation

Figure 1 presents the mean participation domain scores of
the four age intervals for each GMFCS level (I-IV).
Figure 2 presents the proportions of individuals experienc-
ing difficulty or needing human assistance in these age
intervals by GMFCS level (for details see Table SII, online
supporting information). Table SIII (online supporting
information) shows the proportions of individuals that con-
sidered each LIFE-H item applicable in the four age inter-
vals; for most items, these proportions tended to increase
with observations of increasing age intervals.

On average, individuals in GMFCS level I experienced
no difficulty in participation in all domains (i.e. mean
scores >8.89; Fig. 1). Nevertheless, 41% of individuals in
GMEFCS level I, 77% in GMFCS level 11, 88% in GMFCS
level III, and 95% in GMFCS level IV experienced diffi-
culty in one or more of the participation domains. The
highest proportions of difficulty were observed in individu-
als in GMFCS level IV, the oldest age range (23-34y), and
in the housing, education and employment, and recreation
domains (Fig. 2).

Regarding dependency, Figure 1 shows that, on average,
individuals with CP functioned independently in all
domains (mean scores >5.56), except for adolescents (16—
18y) in GMFCS level IV in recreation and community life.
Apart from adolescents in GMFCS level IV, small propor-
tions of individuals in GMFCS level II and III reported
dependency in the participation domains (Fig. 2).

Long-term course of participation
Table I shows the regression coefficients of the longitudi-
nal models of the six participation domains over the entire
age range (16-34y). Random intercepts were included in
all models. Random regression coefficients for age were
included in the models of interpersonal relationships,
recreation, and community life. Table II shows the results
of the additional analyses on participation domains of those
individuals aged 23 to 34 years. Random intercepts were
included in these additional models of housing, education
and employment, and responsibilities, and no random
regression coefficients for age were included. A ceiling
effect was present in the participation scores on all
domains; however, residuals of the models were normally
distributed, allowing linear modelling.

Regression coefficients for age (and age squared) showed
a decrease of housing and interpersonal relationships scores
over age range 16 to 34 years (Table I), indicating an
increase of difficulty in participation on these domains.
Additionally, a decrease of recreation scores was observed
over age range 23 to 34 years (Table II). Regression coeffi-
cients for GMFCS showed that individuals in GMFCS
level IV scored lower (i.e. more difficulty) than individuals
in GMFCS level I on all domains (Table I), except for
education and employment of individuals in their mid- and
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Figure 1: Mean domain scores by Gross Motor Function Classification System (GMFCS) level and age intervals. Number of observations at subsequent
age intervals for GMFCS level I: 73 (16-18y), 112 (19-22y), 49 (23-36y), 41 (27-34y); GMFCS level II: 10, 14, 9, 4; GMFCS level Ill: 8, 7, 6, 4, GMFCS level
IV: 11, 15, 8, 8. Dashed line (diff) represents criterion on independent functioning without difficulty (score >8.89), while dotted line (dep) at score 5.56
represents criterion of dependent functioning (score <5.56). LIFE-H, Assessment of Life Habits questionnaire 3.0 general short form.

late 20s (Table II). Individuals in GMFCS level II scored
lower than those in GMFCS level I for education and
employment, and community life, and those in GMFCS
level III for recreation and community life (Table I). The
course of difficulty in each participation domain is
described in more detail below.

Participation in housing

Housing scores decreased with increasing age for all
GMEFCS levels (p<0.001; Table I). This decrease was
stronger for individuals in GMFCS levels II and III
compared to GMFCS level I, indicated by the significant
interaction of age and GMFCS level II (p=0.007) and

GMECS level IIT (p=0.002). The additional analysis con-
firmed a significant decrease in housing scores with
increasing age in the mid- and late 20s (p<0.001;
Table II).

Participation in interpersonal relationships

Interpersonal relationships scores showed a quadratic asso-
ciation with age over the 16 to 34 years age range
(Table I), indicating a decrease in score irrespective of
GMEFCS level which was more pronounced towards the
end of the age range. The additional analysis confirmed a
decrease of interpersonal relationships scores in the mid-
and late 20s (Table II).

Course of Participation Difficulties in CP Marloes van Gorp et al. 197



100%

80%

o
60% ONo difficulty or human assistance
40%
B With difficulty
20%
® With human assistance
0% m

Y

@

«
GMFCS level |

INEER A
1813
o o~
~ Nl

MFCS levels Il
and Ill

(a) Housing

Age (y)

®
&
G

100% 1

80%

o,
60% ONo difficulty or human assistance
40%
@ With difficulty
20%
® With human assistance
0%
3
Age (y) 8
I

GMFCS level | MFCS levels Il |GMFCS level

(c) Education and employment

100%
80%
60%
40%

° B With difficulty

20%

®With human assistance
0%

|
«

FCS level |

©
o
<]

16-18
19-22

27-34

Age (y)
GMI

(e) Community life

100%
80%
60%
40%

20%

Age (y)

Age (y)

100%

80%

ONo difficulty or human assistance 80%
40%

20%

Age (y)

O No difficulty or human assistance
| With difficulty

® With human assistance
0%
< <
i &
~ ~
o N
I

©
a
<
«

GMFCS level | GMFCS levels Il |GMFCS level

and Il
(b) Interpersonal relationships

00%

80%

60% ONo difficulty or human assistance

o
40% @ With difficulty

20%
W With human assistance

0%
@

n
©
Gl

< qlol ¢ o| o ©
NS Ny T3S
~ o o~ oo o
o —lal o Il -la

£ 19-22
= 27-34

GMFCS level |

MFCS levels Il
and Il

GMFCS level

(d) Recreation

ONo difficulty or human assistance
m With difficulty

® With human assistance

0% -
&

<
g
~
o
I

o
9
)

©o| ¥
YN
@~
ISR}

GMFCS level | GMFCS levels Il

and Il
(f) Responsibilities

GMFCS level

Figure 2: Proportions of individuals with difficulty or needing human assistance by Gross Motor Function Classification System (GMFCS) level and age
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Participation in education and employment

Education and employment scores showed no significant
relationship with age in the 16 to 34 years age range
(Table I). Additional analysis showed a trend towards
decreasing scores for those in GMFCS level I with increas-
ing age in the mid- and late 20s. Furthermore, significant
interactions between age and GMFCS level indicate a
stronger decrease of scores for GMFCS level II (p=0.012)
and GMFCS level IV (p=0.005) compared to GMFCS level
I in participants in their mid- and late 20s (Table II).

Participation in recreation

Recreation scores showed a different course for GMFCS
levels III and IV compared to the relatively stable course
of GMFCS level I, indicated by the significant interactions
of age and age squared with GMFCS level (Table I). Fig-
ure 1 shows an initial increase of scores for GMFCS levels
III and IV for age range 16 to 23 years. Additional analysis
showed a decrease of scores in the mid- and late 20s, irre-

spective of GMFCS level (p=0.008; Table II).

Participation in community life
Community life scores showed a different course for

GMEFCS levels II to IV compared to GMFCS level 1
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(significant interactions of age and age squared with
GMEFCS level; Table I). An increase of scores for GMFCS
levels II to IV is visible for the age range 16 to 23 years
(Fig. 1). Additional analysis showed a trend towards
decreasing scores in the mid- and late 20s of individuals in
GMEFCS level I with age and a significant interaction of
age and GMFCS, indicating a stronger decrease in
GMEFCS level II compared to GMFCS level I (Table II).

Participation in responsibilities

For responsibilities, scores showed no significant relation-
ship with age in the 16 to 34 years age range. Additional
analysis showed a different course (i.e. a larger increase) in
the mid- and late 20s of GMFCS level IV compared to
GMEFCS level I (p<0.001; Table II).

DISCUSSION

This is the first study to present the long-term course of
difficulty in participation of individuals with CP without
intellectual disability from adolescence into their late 20s
and early 30s, described by GMFCS level (I-1V). In their
mid- and late 20s, these individuals showed increasing dif-
ficulty in five of the six participation domains. Individuals
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in GMFCS levels III and IV showed an improvement in
participation in recreation and community life during ado-
lescence and early adulthood.

As hypothesized, difficulty in participation increased
with increasing age in the mid- and late 20s in all domains
(except for responsibilities); this may be due to an age-
related change of desired or socially defined roles when
developing into full adulthood,” such as expectations
regarding living situation, employment, and maintaining
relationships. This mechanism, when taking on adult roles
or increasing expectations of the young adults and their
environment lead to more difficulties, can be indicated as
‘growing into a deficit’.?” This assumption is supported by
an increase in the proportion of the LIFE-H items consid-
ered relevant to participants with increasing age
(Table SIII). No longitudinal studies were available for
comparison. Cross-sectional studies in adult populations,
however, found no significant relationship between diffi-
culty in participation and age.”'* Still, Boucher et al. also
argued younger participants seemed to participate without
difficulty more often.’” The discrepancy with the present
results might be attributed to the specific age window and/
or larger sample size of the study, therefore focusing more
specifically on the phase of development towards adult
roles, when demands and expectations are assumed to
change. Future research may investigate this assumption by
studying the possible discrepancy between expectations for
adult life of individuals with CP and their actual participa-
tion performance. For now, our results indicate that atten-
tion is required for participation difficulties of individuals
with CP in their 20s.

Our results add to the evidence that individuals with CP
who are more severely physically impaired experience more
problems in participation compared to those with milder
impairment.””!* Furthermore, in recreation and commu-
nity life, individuals with lower levels of motor functioning
continued to develop their level of participation into their
early 20s, while those with higher levels of motor function-
ing reached maximal levels at a younger age. As a conse-
quence, individuals in GMFCS level IV  reached
independence in participation at an older age. In contrast,
these individuals have been found to reach their motor
capacity limits younger than less affected peers, or even
decline in motor capacity in their adolescence.”® Further-
more, according to their level of motor functioning, they
require human assistance in specific movements, for example
in making transfers.”* The present results indicate that pre-
requisites of participation differ from those of motor func-
tioning or capacity. Therefore, although level of GMFCS is
an important determinant for participation, there are also
other factors to consider. Assistive devices or adaptations,
for instance, may successfully contribute to independent
participation of individuals in GMFCS level IV.

We found high average levels of participation; however,
substantial proportions of individuals with CP experienced
difficulty and some needed human assistance in participa-
tion. Domestic life, education and employment, and

recreation deserve special attention, since the proportions
of difficulty were particularly high in these domains.®'*
The discrepancy between high average levels of participa-
tion versus large proportions of individuals with CP
experiencing difficulty indicates a need to systematically
check for participation difficulties in order to offer appro-
priate personalized care.

Strengths and limitations

Because of the exclusion of individuals with intellectual
disability and the dropouts during follow-up, this study
included low numbers of participants in GMFCS levels 11
to IV (especially in the oldest age interval) which increases
uncertainty. The additional analyses over the 23 to
34 years age range lacked the added value of longitudinal
research, since most observations in this age range were
from the 13-year follow-up only and were, therefore, of a
cross-sectional nature. Furthermore, the LIFE-H domain
scores were averaged from six to eight ordinal items. These
scores were assumed to be at the interval level, which was
previously supported by their unidimensionality.*

We are aware of an ongoing discussion regarding the
concept of participation, with different approaches to define
participation, also including more subjective aspects of par-
ticipation (such as involvement) and participation-related
constructs (such as activity competence).”’*® In the present
study we used the ICF definition of participation with its
qualifiers, assessing performance objectively. Accordingly,
the LIFE-H domain scores were designated as participation
outcomes. Some of the items may be considered activities
rather than participation (e.g. moving around within your
home), but most items were classified to assess participa-
tion.”” Our results provide valuable insights for individuals
with CP and rehabilitation clinicians regarding experienced
difficulty in participation. Future studies may add to this
regarding subjective aspects of participation, reflecting indi-
viduals’ preferences or satisfaction with participation.

Clinical implications and recommendations

Clinicians should be aware that increasing proportions of
individuals with CP in their 20s and early 30s may experi-
ence difficulties in participation, particularly in domestic
life, education and employment, and recreation. These
individuals may benefit from systematic screening of
potential participation problems and adequate support or
training in several life areas, for example supporting them
towards independent living or when entering the labour
market.’® Our results address difficulty in participation
performance. Other aspects of participation, such as fre-
quency of participation or an individual’s subjective experi-
ence of participation, are also important to consider in
clinical decision-making. Specific consideration is needed
for individuals in GMFCS level IV in order to set realistic
expectations for future functioning, since they continuously
experienced more difficulties than their peers in adoles-
cence and adulthood. Future studies might extend the pre-
sent results by investigating the subgroup of individuals
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with CP with intellectual disability, since intellectual dis-
ability is an important factor limiting participation,®’ and
by estimating the influence of personal and environmental
factors on difficulty in participation.

CONCLUSION

Difficulty in participation increases in the mid- and late
20s of individuals with CP without intellectual disability.
Although individuals with CP have high mean levels of
participation, many still experience difficulty in participa-
tion. Thus, systematic screening and timely support seem
necessary to improve the development of optimal participa-
tion of young adults with CP.

ACKNOWLEDGEMENTS

Members of the PERRIN-DECADE Study Group: M.E. Roe-
broeck, M. van Gorp, S.S. Tan, J. van Meeteren, W. van der Slot,
H. Stam (Erasmus MC, University Medical Center and Rijndam
Rehabilitation, Rotterdam); A.J. Dallmeijer, L. van Wely, V. de
Groot (VU University Medical Center, Amsterdam); M. Ketelaar,
J.M. Voorman (University Medical Center Utrecht and Rehabili-
tation Center De Hoogstraat, Utrecht); H.A. Reinders-Messelink

(Revalidatie Friesland and University Medical Center Groningen);
J.W. Gorter (McMaster University, Hamilton, Canada); J. Verhei-
jden, BOSK (Association of Physically Disabled Persons and
their Parents). This study was performed as part of the
PERRIN-research programme (Pediatric Rehabilitation Research
in the Netherlands) and was supported by Fonds NutsOhra
(1403-030) and Rijndam Rehabilitation, Rotterdam. The authors
have stated that they had no interests that might be perceived as
posing a conflict or a bias. The authors have stated that they had
no interests which might have been perceived as posing a conflict
or bias.

SUPPORTING INFORMATION
The following additional material may be found online:

Figure S1: Inclusion of study participants.

Figure S2: Number of observations at each measurement by
age group.

Table SI: Scoring Life Habits Accomplishment scale

Table SII: Scores on the LIFE-H for each participation
domain per age interval and GMFCS level

Table SIII: Proportion of observations where items of LIFE-
H were applicable

REFERENCES

—-

. Rosenbaum P, Paneth N, Leviton A, et al. A report: the

definition and classification of cerebral palsy April 2006.
Dev Med Child Neurol Suppl 2007; 109: 8-14.

10.

cerebral pals
Med Child Neurol 2014; 56: 370-7.
Verhoef JA, Bramsen I, Miedema HS, et al. Develop-

a multicentre longitudinal study. Dev

18.

Wilkie R, Peat G, Thomas E, Croft PR. Measuring the
consequences of osteoarthritis and joint pain in popula-

tion-based studies: can existing health measurement

2. Donkervoort M, Wiegerink DJ, van Meeteren J, Stam ment of work participation in young adults with cerebral instruments capture levels of participation? Arthritis

HJ, Roebroeck ME, Transiton Research Group South palsy: a longitudinal study. 7 Rebabil Med 2014; 46: 648— Rhbeum 2004; 51: 755-62.
West Netherlands. Transition to adulthood: validation 55. 19. Lemmens J, ISM van Engelen E, Post MW, Beurskens
of the Rotterdam Transition Profile for young adults 11. Wiegerink DJ, Stam H]J, Gorter JW, et al. Development AJ, Wolters PM, de Witte LP. Reproducibility and
with cerebral palsy and normal intelligence. Dev Med of romantic relationships and sexual activity in young validity of the Dutch Life Habits Questionnaire (LIFE-
Child Neurol 2009; 51: 53-62. adults with cerebral palsy: a longitudinal study. Arch H 3.0) in older adults. Clin Rebabil 2007; 21: 853-62.

3. Young N, McCormick A, Mills W, et al. The transition Phys Med Rebabil 2010; 91: 1423-8. 20. Dumont C, Bertrand R, Fougeyrollas P, Gervais M.
study: a look at youth and adults with cerebral palsy, 12. Palisano RJ, Chiarello LA, Orlin M, et al. Determinants Rasch modeling and the measurement of social partici-
spina bifida and acquired brain injury. Phys Occup Ther of intensity of participation in leisure and recreational pation. 7 Appl Meas 2003; 4: 309-25.

Pediatr 2006; 26: 25-45. activities by children with cerebral palsy. Dev Med Child 21. Fougeyrollas P, Noreau L, Bergeron H, Cloutier R, Dion

4. World Health Organization. International Classification Neurol 2011; 53: 142-9. SA, St-Michel G. Social consequences of long term
of Functioning, Disability and Health. Geneva, Switzer- 13. Donkervoort M, Roebroeck M, Wiegerink D, van der impairments and disabilities: conceptual approach and
land: ICF, 2001. Heijden-Maessen H, Stam H, Transition Research assessment of handicap. Int 7 Rebabil Res 1998; 21: 127-41.

5. Boucher N, Dumas F, Maltais DB, Richards CL. The Group South West Netherlands. Determinants of func- 22. Magasi S, Post MW. A comparative review of contem-
influence of selected personal and environmental factors tioning of adolescents and young adults with cerebral porary participation measures’ psychometric properties
on leisure activities in adults with cerebral palsy. Disabil palsy. Disabil Rebabil 2007; 29: 453-63. and content coverage. Arch Phys Med Rebabil 2010; 91
Rehbabil 2010; 32: 1328-38. 14. Langerak NG, Hillier SL, Verkoeijen PP, Peter JC, (Suppl. 9): S17-28.

6. van der Slot WM, Nieuwenhuijsen C, van den Berg- Fieggen AG, Vaughan CL. Level of activity and partici- 23. Surveillance of Cerebral Palsy in Europe. Surveillance of
Emons R], et al. Participation and health-related quality pation in adults with spastic diplegia 17-26 years after cerebral palsy in Europe: a collaboration of cerebral
of life in adults with spastic bilateral cerebral palsy and selective dorsal rhizotomy. 7 Rebabil Med 2011; 43: palsy surveys and registers. Surveillance of Cerebral
the role of self-efficacy. 7 Rehabil Med 2010; 42: 528-35. 330-7. Palsy in Europe (SCPE). Dev Med Child Neurol 2000;

7. Michelsen SI, Flachs EM, Damsgaard MT, et al. Euro- 15. Imms C. Children with cerebral palsy participate: a 42: 816-24.
pean study of frequency of participation of adolescents review of the literature. Disabil Rebabil 2008; 30: 1867— 24. Palisano R, Rosenbaum P, Walter S, Russell D, Wood
with and without cerebral palsy. Eur J Paediatr Neurol 84. E, Galuppi B. Development and reliability of a system
2014; 18: 282-94. 16. Palisano RJ, Hanna SE, Rosenbaum PL, et al. Valida- to classify gross motor function in children with cerebral

8. Dang VM, Colver A, Dickinson HO, et al. Predictors of tion of a model of gross motor function for children palsy. Dev Med Child Neurol 1997; 39: 214-23.
participation of adolescents with cerebral palsy: a Euro- with cerebral palsy. Phys Ther 2000; 80: 974-85. 25. Nieuwenhuijsen C, Donkervoort M, Nieuwstraten W,
pean multi-centre longitudinal study. Res Dev Disabil 17. Voorman JM, Dallmeijer AJ, Knol DL, Lankhorst GJ, Stam H]J, Roebroeck ME, Transition Research Group
2014; 36C: 551-64. Becher JG. Prospective longitudinal study of gross South West N. Experienced problems of young adults

9. Tan SS, Wiegerink DJ, Vos RC, et al. Developmental motor function in children with cerebral palsy. Arch Phys with cerebral palsy: targets for rehabilitation care. Arch

trajectories of social participation in individuals with

202 Developmental Medicine & Child Neurology 2019, 61

Med Rehabil 2007; 88: 871-6.

- 194-203

Phys Med Rebabil 2009; 90: 1891-7.



26. Hanna SE, Rosenbaum PL, Bartlett D], et al. Stability

2

h

and decline in gross motor function among children and
youth with cerebral palsy aged 2 to 21 years. Dev Med
Child Neurol 2009; 51: 295-302.

Imms C, Granlund M, Wilson PH, Steenbergen B,
Rosenbaum PL, Gordon AM. Participation, both a

means and an end: a conceptual analysis of processes

28.

29.

and outcomes in childhood disability. Dev Med Child
Neurol 2017; §9: 16-25.

Heinemann A, Tulsky D, Dijkers MP, et al. Issues in par-
ticipation measurement in research and clinical applica-
tions. Arch Phys Med Rebabil 2010; 91 (Suppl. 9): S72-6.
Chien CW, Rodger S, Copley ], Skorka K. Comparative

content review of children’s participation measures using

Course of Participation Difficulties in CP Marloes van Gorp et al.

3

=l

the International Classification of Functioning, Disabil-
ity and Health-Children and Youth. Arch Phys Med
Rehabil 2014; 95: 141-52.

. Verhoef JA, Miedema HS, Van Meeteren J, Stam H]J,

Roebroeck ME. A new intervention to improve work
participation of young adults with physical disabilitdes: a

feasibility study. Dev Med Child Neurol 2013; 55: 722-8.

203



DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY ORIGINAL ARTICLE

RESUMEN

PATRON DE DIFICULTAD A LARGO PLAZO EN LA PARTICIPACION DE INDIVIDUOS CON PARALISIS CEREBRAL DE 16 A 34 ANOS: UN
ESTUDIO PROSPECTIVO DE COHORTE

OBJETIVO Determinar el curso de dificultad a largo plazo en la participacion de personas con parélisis cerebral (PC) sin
discapacidad intelectual entre los 16 y los 34 anos de edad.

METODO Se incluyeron 151 con PC de 16 anos a 20 anos (63% hombres, 37% mujeres, sistema de clasificacion de la funcién
motora gruesa [GMFCS] niveles |-V, sin discapacidad intelectual). El cuestionario corto Evaluacion general de habitos de vida 3.0
(Assessment of Life Habits questionnaire 3.0 general short form) se usé hasta tres veces cada dos anos y a los 13 anos de
seguimiento (13 anos de seguimiento: n = 98). Los puntajes (rango 0-10) reflejan dificultad y asistencia en la participacion en
vivienda, educacién y empleo, relaciones interpersonales, recreacion, vida comunitaria y responsabilidades. Se utilizaron modelos
multinivel para determinar el curso de dificultad en la participacion seguin el nivel de GMFCS.

RESULTADOS A pesar de los altos niveles de participacion promedio, del 41 al 95% de los adolescentes y adultos jovenes con PC
experimentaron dificultades. La dificultad en la participacion en la vivienda y las relaciones interpersonales aumenté desde la
edad de 16 anos en adelante, y en la mayoria de las otras areas de la vida a mediados y finales de los 20 anos. En adolescentes
en los niveles IJI y IV de GMFCS, la participacién en la recreacion y la vida comunitaria mejord hasta los 23 anos.
INTERPRETACION Las personas con PC experimentan dificultades crecientes en la participacion a mediados y finales de los 20
anos. Los profesionales de la salud deben verificar sistematicamente las dificultades de participacion en adultos jovenes con PC y
ofrecer a tiempo un tratamiento personalizado.

RESUMO

CURSO EM LONGO PRAZO DAS DIFICULDADES DE PARTICIPAGAO EM INDIVIDUOS COM PARALISIA CEREBRAL DE 16 A 34 ANOS
DE IDADE: UM ESTUDO DE COORTE PROSPECTIVO

OBJETIVO Determinar o curso em longo prazo das dificuldades de participacao em individuos com paralisia cerebral (PC) sem
deficiéncia intelectual entre 16 e 34 anos de idade.

METODO Cento e cinquenta individuos com PC e idades entre 16 e 20 anos foram incluidos (63% do sexo masculino, 37% do sexo
feminino; niveis do Sistema de Classificagao da Fungao Motora Grossa [GMFCS] I-1V; sem deficiéncia intelectual. A Questionario
de Avaliagao dos Habitos de Vida 3.0 formulario curto geral (Assessment of Life Habits questionnaire 3.0 general short form) foi
usada até trés vezes bianualmente em um acompanhamento de 13 anos (acompanhamento de 13 anos: n=98). Os escores
(variando de 0-10) refletem dificuldade e assistéencia na participagao em casa, educagcao e emprego, relagoes interpessoais,
recreagao, vida na comunidade e responsabilidades. Modelos multiniveis foram usados para determinar o curso das dificuldades
de participagao por nivel GMFCS.

RESULTADOS Apesar da alta média de niveis de participacao, 41 a 95 por cento dos adolescentes e adultos jovens com PC
vivenciaram dificuldades. Dificuldades na participagao em casa e nas relagoes interpessoais aumentaram da idade de 16 anos em
diante, e na maior parte das areas da vida entre a metade o fim da terceira década de vida. Em adolescentes de niveis GMFCS llI
e IV, a participagao em recreagao e vida em comunidade melhorou até a idade de 23 anos.

INTERPRETACI\O Individuos com PC vivenciam crescentes dificuldades na participagao entre a metade e o fim da terceira década
de vida. Clinicos devem sistematicamente checar dificuldades de participacao em adultos jovens com PC, para oferecer
tratamento personalizado oportunamente.



