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ABBREVIATIONS

PERRIN PEdiatric Rehabilitation

Research in the Netherlands

PiP Participation in Perspective

RTP Rotterdam Transition Profile

AIM To determine the long-term development of autonomy in participation of individuals

with cerebral palsy (CP) without intellectual disability.

METHOD Individuals with CP (n=189, 117 males, 72 females; mean age [SD] 21y 11mo [4y

11mo], range 12–34y); were assessed cross-sectionally (46%) or up to four times (54%),

between the ages of 12 and 34 years. Autonomy in participation was classified using phase 3

of the Rotterdam Transition Profile. A logistic generalized estimating equation regression

model was used to analyse autonomy in six domains (independent variables: age, Gross

Motor Function Classification System [GMFCS] level, and interaction between age and

GMFCS level). Proportions of autonomy were compared to references using binomial tests

(p<0.05).

RESULTS In most domains, over 90% of participants (n=189, 400 observations, 80% in GMFCS

levels I and II) reached autonomy in participation in their late twenties, except for intimate/

sexual relationships. Those in GMFCS levels III to V compared to those in GMFCS levels I

and II had less favourable development of autonomy in the transportation, intimate

relationships, employment, and housing domains, and more favourable development in the

finances domain. Compared to references, fewer individuals with CP were autonomous in

participation.

INTERPRETATION This knowledge of autonomy may guide the expectations of young people

with CP and their caregivers. Furthermore, rehabilitation professionals should address

autonomy development in intimate relationships, employment, and housing, especially in

individuals with lower gross motor function.

During their lifespan, individuals need to make several
transitions that demand adaptability (e.g. entering sec-
ondary school or having a first romantic relationship or
job). From this perspective, emerging adulthood is a chal-
lenging period since young people have to adapt to partici-
pating in new social roles and more complex life
situations.1 Cardol et al.2 highlighted the importance of
autonomy in participation, which can be described for sev-
eral domains such as domestic life, interpersonal interac-
tions and relationships, major life areas (education,
employment, and economic life), as well as community,
social, and civic life.3 Optimally, participation in these
domains includes freedom to make decisions and act based
on one’s own attitudes and reasoning. These two latter

constructs are also called decisional and executional auton-
omy.2 Achieving independence and developing self-deter-
mination in participation in adult roles might protect a
person from disadvantaged participation outcomes and
poor quality of life in the long-term.4

Development towards adult roles may provide additional
challenges for individuals with a childhood-onset disability,
such as cerebral palsy (CP). Individuals with CP have dis-
orders of movement and posture that are often accompa-
nied by cognitive, behavioral, or other impairments caused
by non-progressive brain disturbances.5 Nowadays, since
almost all children with CP reach adulthood,6 the transi-
tion into adulthood has gained ever-increasing interest in
paediatric care.7 Although our knowledge of the
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development of autonomy in participation of individuals
with CP from childhood into adulthood is limited, it could
improve rehabilitation care since autonomy in participation
is considered an important goal of rehabilitation care.2

In a previous phase of the PEdiatric Rehabilitation
Research In the Netherlands (PERRIN) study, the Rotter-
dam Transition Profile (RTP) was found to validly assess
an individual’s phase of transition from being dependent
on adults towards a self-reliant autonomous life in six
domains of participation.4 Individuals with CP in their
early twenties were found to lag behind in autonomy com-
pared to typically developing peers.4 Furthermore, individ-
uals with a lower level of gross motor functioning were
less often autonomous in participation compared to those
with a higher level.4,8 Knowledge of the development of
autonomy in participation over time is limited because only
cross-sectional studies and one study with a 2-year follow-
up, are available for individuals with CP up to the age of
25 years.7 Therefore, whether the development of auton-
omy over time differs between subgroups of individuals
with CP, such as those with lower versus higher levels of
gross motor functioning, is unknown. Furthermore,
regarding their autonomy, it is unknown whether individu-
als with CP continue to lag behind their age-matched
peers up to their early thirties.

Insight into the long-term development of autonomy in
participation of individuals with CP can guide the expecta-
tions of young people with CP and their caregivers, and
may identify targets for rehabilitation care. The present
study focuses on individuals without intellectual disability
since they are expected to have the capacity to reach
autonomy in adult life. For those with intellectual disabil-
ity, adult roles may differ greatly, presenting other devel-
opmental goals that may require a different approach.4

This study aimed to: (1) describe the long-term develop-
ment of autonomy in individuals with CP in several
domains of participation from their teens into their early
thirties and examine differences in development between
individuals with high versus low levels of gross motor func-
tion; and (2) compare the proportions of individuals with
CP who are autonomous in participation to the reference
values of typically developing peers in the Netherlands.

METHOD
Study design
This study is part of the Dutch PERRIN programme. Par-
ticipants were longitudinally assessed between 2000 and
2007 in four age cohorts: PERRIN 0–5 (baseline age: 1–
2y); PERRIN 5–9 (baseline age: 5–7y); PERRIN 9–16
(baseline age: 9–13y); and PERRIN 16–24 (baseline age:
16–20y, three biennial assessments). Cohorts were consid-
ered representative of the population of individuals with
CP since all individuals in rehabilitation care in the respec-
tive age ranges were invited to participate in the PERRIN
study. We assumed that in the Netherlands almost all chil-
dren with CP are in rehabilitation care. Two long-term
follow-up studies were performed: the PERRIN

Participation in Perspective (PiP), a 10-year follow-up
study of PERRIN 0–5 and PERRIN 5–9; and the PER-
RIN-DECADE, a 13-year follow-up of PERRIN 9–16 and
PERRIN 16–24.9,10 Observations from these follow-up
studies and the previous biennial assessments of the PER-
RIN 16–24 cohort contributed to the present study. Previ-
ous observations from the PERRIN 0–5, PERRIN 5–9,
and PERRIN 9–16 did not include assessments of auton-
omy in participation; consequently, they were added as
cross-sectional data. Data were collected during interviews
taking place in the home environment, except in the PER-
RIN PiP follow-up study (participant age range: 12–17y),
which collected data using online or paper-based surveys.

Participants
Details of the recruitment process of the four age cohorts
are described elsewhere.4,11–13 For the present study, eligi-
ble participants had a clinical diagnosis of CP without
intellectual disability, no additional diagnosis affecting
gross motor function, and they or a representative could
understand interviews conducted in Dutch or Dutch lan-
guage questionnaires. Individuals were classified as having
an intellectual disability if they had an IQ below 70 as
assessed with the Snijders-Oomen Nonverbal Intelligence
Test (PERRIN 0–5)14 or Raven’s Coloured Progressive
Matrices (PERRIN 5–9),15 or based on educational level
(those following a special education programme for indi-
viduals with severe intellectual disability [PERRIN 9–16
and PERRIN 16–24]).11 Former participants of the cohorts
were recruited through information letters.9,10 In total, 189
participants were included: 143 participated in the long-
term follow-up studies and 46 PERRIN 16–24 participants
who did not participate in the 13-year follow-up were
included from the existing PERRIN database
(Appendix S1, online supporting information). Of all par-
ticipants, 90 were assessed longitudinally either up to 4
(n=35) or 13 years (n=55).

Measures
Autonomy in participation
The development of autonomy in participation was moni-
tored using the Dutch language version of the RTP, which
is validated to classify phases of transition into adulthood.4

Decisional and executional autonomy are addressed along
with the phases of transition for six domains of participa-
tion: leisure (social activities); transportation; finances; inti-
mate/sexual relationships; education and employment
(hereafter referred to as employment); and housing. For
each domain, the most appropriate phase of transition was
scored as follows: having no experience (phase 0); being

What this paper adds
• Individuals with cerebral palsy without intellectual disability achieved auton-

omy in most participation domains.

• Regarding intimate relationships, they continued to have less experience
compared to age-matched references.

• Development of autonomy was less favourable for individuals in Gross
Motor Function Classification System levels III to V.

2 Developmental Medicine & Child Neurology 2019



dependent on adults (phase 1); experimenting and orientat-
ing to the future (phase 2); being self-reliant or autono-
mous (phase 3). Phase 0 is not applicable for the domains
housing and transportation.1 Specific descriptions of the
transition phases for each domain are shown in
Appendix S2 (online supporting information). Autonomy
in participation (phase 3) specifically referred to: going out
in the evening with peers (leisure); organizing transporta-
tion independently (transportation); being economically
independent, having a paid job, or receiving disability ben-
efits (finances); having had experience with sexual inter-
course (intimate relationships); having a job, sheltered,
paid, or unpaid employment (employment); and living
independently, including assisted living while making one’s
own decisions regarding domestic life (housing).
Appendix S2 presents the 2011 version of the RTP (origi-
nal Dutch version) that was used for the long-term follow-
up.

Demographic and clinical characteristics
Age and level of education were recorded at each assess-
ment (except for the level of education for the PERRIN
PiP cohort). Three levels of education were distinguished
according to the International Standard Classification of
Education 2011: (1) low (lower secondary education or
lower); (2) medium (upper secondary education and post-
secondary non-tertiary education); and (3) high (short-cycle
tertiary education, higher professional education, or uni-
versity).16 The type of motor impairment and level of gross
motor function were recorded at baseline. The type of
motor impairment was classified as spastic unilateral, spas-
tic bilateral, or mixed (dyskinetic, ataxic, and mixed CP).17

The Gross Motor Function Classification System
(GMFCS) was used to classify motor function in five levels
ranging from walking without limitations (GMFCS level I)
to severe limitations in self-mobility (GMFCS level V).18

Statistical analysis
Descriptive statistics were computed for the demographic
and clinical characteristics and for the distribution of RTP
transition phases at different ages (12–14y, 15–18y, 19–
22y, 23–26y, 27–30y, and 31–34y). In addition, the age
when 50% of the sample had reached autonomy in partici-
pation (phase 3) was described. For the remainder of the
analyses, the transition phases were dichotomized (phase
0–2 vs phase 3 [autonomy]). GMFCS levels were also
dichotomized (I and II vs III–V).19 A logistic generalized
estimating equation regression model was used for the out-
come ‘autonomy’ (yes/no) in each specific domain. Inde-
pendent variables were age, GMFCS level (I and II as the
reference category), and the interaction between age and
GMFCS level. The model was adjusted for dependency of
observations within one individual; it also allows cross-sec-
tional assessments because it handles missing data appro-
priately. The model provided estimates of the effect of
GMFCS level (I and II vs III–V), age, and the interaction
of these on the odds of having achieved autonomy over

time. For a correct interpretation of odds ratios (ORs), age
was standardized by subtracting the mean. An OR greater
than 1 indicates larger odds of autonomy, while an OR
smaller than 1 indicates smaller odds of autonomy. The
OR for GMFCS levels III to V indicates the difference in
odds of individuals in GMFCS levels III to V compared to
those in GMFCS levels I and II. For age, the OR indicates
the odds for each year an individual in GMFCS levels I
and II is older. Finally, the interaction indicates the odds
of autonomy for each year an individual in GMFCS levels
III to V is older.

Autonomy in participation of individuals with CP was
compared with that of Dutch age-matched reference peers
using two-tailed, one-sample binomial tests in 5-year age
intervals (15–19y, 20–24y, 25–29y, and 30–34y). Data from
the general population were extracted from the database of
Statistics Netherlands (StatLine, https://opendata.cbs.nl/sta
tline/#/CBS/nl/) for finances (income through employment
or receiving benefits) and housing (living indepen-
dently);20,21 reference data for intimate relationships (sexual
intercourse within the last 12mo) were obtained from Rut-
gers/Soa Aids Nederland.22 No suitable reference data
were available for employment, leisure, and transportation.

Analyses were performed using SPSS v24.0 (IBM Corp.,
Armonk, NY, USA). The significance level was set at
p<0.05.

Ethical considerations
Approval for the cohort studies was obtained from the
medical ethics committees of all participating centres. The
medical ethics committees of UMC Utrecht (for the PER-
RIN PiP study), Amsterdam UMC (location VUmc), and
Erasmus MC Medical Center Amsterdam/Rotterdam (for
the PERRIN-DECADE) agreed that the long-term fol-
low-up studies were outside the scope of the Medical
Research Involving Human Subjects Act. All participants,
or their legal representatives, provided written informed
consent.

RESULTS
The 189 participants contributed to 400 observations
(Appendix S3, online supporting information). The num-
ber of observations by outcome (and age category) are
shown in Tables 1 and 2 and Figure 1. Participants’ (117
males, 72 females) ages ranged from 12 to 34 years, 80%
were in GMFCS level I or II, and 88% had a spastic sub-
type of CP (49% unilateral and 51% bilateral spastic CP).
Participants’ characteristics are shown in Appendix S4
(online supporting information).

Transition into adulthood
Figure 2 shows the distribution of development of auton-
omy in the six domains of participation according to age.
For transportation, most individuals were autonomous
from age 13 years onwards; for leisure, finances, intimate
relationships, and employment, most individuals were
autonomous from age 18 to 22 years onwards; for housing,
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most individuals were autonomous from 27 years of age.
Overall, at 27 years of age and older, in each of the partici-
pation domains, 90% of individuals with CP were autono-
mous, with the exception of intimate relationships, for
which the proportion of autonomous individuals levelled
off at slightly over 70%.

Longitudinal development of autonomy in participation
The generalized estimating equation analyses (Fig. 1) show
that the proportions of autonomous individuals with CP
increased with age. Table 1 presents the model parameters.
In addition, for transportation and intimate relationships,
lower proportions of individuals in GMFCS levels III to V
were autonomous compared to those in GMFCS levels I
and II (OR=0.12, 95% confidence interval [CI]=0.03–0.43
and OR=0.29, 95% CI=0.14–0.62 respectively), regardless

of age, since interactions were not significant. This means,
for example, that individuals with lower gross motor func-
tion have lower odds of organizing their transportation
autonomously compared to individuals with higher gross
motor function. Notably, for finances, the proportions of
autonomous individuals were higher for those in GMFCS
levels III to V (OR=5.05, 95% CI=1.29–19.77), regardless
of age. Finally, for employment and housing, development
with age differed between individuals in GMFCS levels III
to V versus GMFCS levels I and II, as indicated by signifi-
cant interactions (Table 1). From the late twenties
onwards, the development of individuals in GMFCS levels
III to V levelled off; therefore, they reached lower propor-
tions of autonomy in employment and housing compared
to individuals in GMFCS levels I and II. In their late
twenties, on average 64% of individuals in GMFCS levels

Table 1: Time course for the total cohort in six participation domains of the Rotterdam Transition Profile according to Gross Motor Function Classifi-
cation System (GMFCS) level

Leisure (social activities) Transportation

na OR 95% CI p na OR 95% CI p

Age 294 1.71 1.34–2.17 <0.001 299 1.57 1.34–1.83 <0.001
GMFCS levels III–Vb 294 0.56 0.09–3.57 0.536 299 0.12 0.03–0.43 0.001
Interaction between age and GMFCS levels III–Vb NA NA NA NA 299 0.85 0.60–1.20 0.355

Finances Intimate relationships

na OR 95% CI p na OR 95% CI p

Age 388 1.56 1.40–1.73 <0.001 397 1.28 1.19–1.37 <0.001
GMFCS levels III–Vb 388 5.05 1.29–19.77 0.020 397 0.29 0.14–0.62 0.001
Interaction between age and GMFCS levels III–Vb 388 1.23 0.87–1.73 0.235 397 0.98 0.87–1.11 0.773

Education and employment Housing

na OR 95% CI p na OR 95% CI p

Age 396 1.63 1.45–1.82 <0.001 400 1.47 1.37–1.58 <0.001
GMFCS levels III–Vb 396 0.71 0.34–1.45 0.347 400 0.66 0.30–1.44 0.294
Interaction between age and GMFCS levels III–Vb 396 0.78 0.66–0.93 0.005 400 0.81 0.72–0.91 <0.001

aTotal number of observations in the models. The number of observations varied due to study design; the leisure and transportation
domains were added later throughout the development of the Rotterdam Transition Profile. bReference category: GMFCS levels I and II.
OR, odds ratio; CI, confidence interval; NA, not applicable (model is inappropriate for the data).

Table 2: Proportions of autonomy in finances, intimate relationships, and housing in individuals with cerebral palsy (CP) and the Dutch age-matched
population

Finances (independent life, phase 3) Intimate relationships (independent life, phase 3)

Age, y (range) 15–19 20–24 25–29 30–34 18–19 20–24 25–29 30–34
CP (%) 21.9a 64.4a 93.3 97.9 20.8b 50.3 60.0 74.5
Dutch general population (%) 54.2 78.7 89.6 95.2c 50.6 78.6 88.2 91.8
Binomial test (p) <0.001 <0.001 0.768 0.668 <0.001 <0.001 <0.001 <0.001
Age, y (range) 20–24 25–29

Housing (independent life, phase 3)

CP (%) 32.7 63.3
Dutch general population (%) 50.1 83.5
Binomial test (p) <0.001 0.012

Number of observations at subsequent age intervals for CP: 147 (15–19y); 162 (20–24y); 30 (25–29y); 47 (30–34y). aMissing data for finances
(15–19y, n=10; 20–24y, n=2) and intimate relationships (20–24y, n=3). bNumber of observations at age 18–19y for CP, n=77. cAge in the
Dutch general population, 30–32y.
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Figure 1: Development of autonomy in participation over time (range 12–34y) for a cohort of young adults with cerebral palsy and without intellectual
disability presented in age categories of 4y. Number of observations as mentioned in Figure 2. The dashed line indicates the 50% level.
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III to V were autonomous in employment and 65% in
housing (Fig. 1).

Comparison with the general population
We compared the autonomy of individuals with CP and
Dutch aged-matched peers for three domains (Table 2):
finances, intimate relationships, and housing. In the 15 to
24 years age range, lower proportions of individuals with
CP were autonomous (according to the RTP) compared to
the reference data from the Dutch general population for
these domains. For individuals aged 25 years or older, no
significant differences were found for finances, whereas for
intimate relationships and housing the proportions of
autonomous individuals with CP remained lower compared
to the Dutch general population at this age.

DISCUSSION
This study describes the long-term development of auton-
omy in participation of individuals with CP without intel-
lectual disability, from childhood into adulthood. With
increasing age, more individuals with CP became autono-
mous in participation; specifically, within each of the
domains (with the exception of intimate relationships) over
90% of the sample reached autonomy in their late twenties.
Over the total age range, individuals in GMFCS levels III
to V were less often autonomous in transportation, were
more often economically independent (finances), and less
often had experience with a sexual relationship (intimate
relationships), compared to those in GMFCS levels I and II.
In their late twenties, differences emerged between individ-
uals in GMFCS levels I and II and GMFCS levels III to V
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Figure 2: Proportions of individuals with cerebral palsy in phase 3 of the Rotterdam Transition Profile over time, specified by Gross Motor Function
Classification System, and presented in age categories of 4y. Number of observations at subsequent age intervals for cerebral palsy: 14 (12–14y); 108
(15–18y); 147 (19–22y); 73 (23–26y); 21 (27–30y), 37 (31–34y). Due to missing data, the number of observations were as follows: leisure (social activities)
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omy of the Dutch age-matched population; this added for visual estimation, whereas binomial tests are presented on the total study population.
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for employment and housing. Individuals with CP appeared
to lag behind compared to the age-matched Dutch popula-
tion in finances, intimate relationships, and housing.

An increase of autonomy in participation with increasing
age was expected based on the developmental concept of
the RTP and an earlier longitudinal study that included
part of the present sample.4 Lower levels of gross motor
function were related to less autonomy in transportation
and active sexual relationships over the total age range, but
not to financial independence; this is in line with a study
conducted in Norway.4,8 The finding regarding financial
independence is likely due to regulations concerning dis-
ability benefits for adults with work limitations (age≥18y)
in the Netherlands and Norway. For employment and
housing, we identified different patterns of development of
autonomy for the subgroup with lower gross motor func-
tion compared to individuals with higher gross motor func-
tion. The proportions of autonomous individuals in
GMFCS levels I and II continued to increase with age to
almost 100%, whereas a substantial proportion (�35%) of
individuals in GMFCS levels III to V did not reach auton-
omy in employment and housing. Therefore, individuals
with lower gross motor function are at risk of not achiev-
ing autonomy in transportation, intimate relationships,
employment, and housing. Rehabilitation professionals
should be aware of this and adequately address develop-
ment of autonomy using personalized treatment.

Compared to their Dutch peers, the total sample of indi-
viduals with CP aged 25 years and younger was less often
autonomous in finances, intimate relationships, and housing;
this is in line with earlier studies.4,19,23,24 The present results
also show that, for intimate relationships and housing, indi-
viduals with CP continue to lag behind throughout their
early thirties compared to their typically developing peers,
whereas for finances the differences with peers decrease
above the age of 25 years; this decrease is probably also due
to the system of disability benefits in the Netherlands. For
the domain of employment, no reference data were com-
pared because the RTP considers work participation includ-
ing voluntary work, whereas Statistics Netherlands do not.
For intimate relationships, the difference between individu-
als with CP and the reference data may be even larger since,
for the references, experience with intimate relationships
was only considered over the previous 12 months. For inti-
mate relationships and housing, overall fewer individuals
with CP reached autonomy, indicating that individuals with
CP may benefit from specialized support in these areas. This
is confirmed by a need for information and intervention with
regard to CP and sexuality, as expressed by young people
with CP themselves, who reported that sexuality is scarcely
discussed in rehabilitation treatment.24 A specialized group
programme might help to address this need.25 For housing,
specialized support may include residential training for indi-
viduals with CP in their early twenties.

The RTP was used to assess autonomy, which we con-
sider an aspect of participation. The RTP is easily admin-
istered (longitudinally) to evaluate the process of transition

from adolescence to adulthood; the present results add to
the evidence that the RTP can also capture changes with
increasing age. In accordance with the definition of auton-
omy, the RTP covers two dimensions of autonomy, deci-
sional (self-determination) and executional (independence)
autonomy.2 Additional qualitative studies are required to
further elucidate these specific dimensions of autonomy.

Strengths and limitations
This is the first study to describe the development of
autonomy in participation of individuals with CP without
intellectual disability over a broad age range, from the
teens to the early thirties. Despite substantial dropout since
baseline (Appendix S2), our rehabilitation-based sample
seems representative of the population since the distribu-
tions of sex, GMFCS level, and type of CP are similar to
individuals with intellectual disability in population-based
studies.26 In line with these distributions, we had lower
numbers of participants in GMFCS levels III to V, increas-
ing the uncertainty around ORs that compare individuals
in GMFCS levels III to V to those in GMFCS levels I and
II. Another limitation is that a substantial part (46%) of
the sample was assessed cross-sectionally; for those aged 12
to 16 years, only cross-sectional observations were avail-
able. Therefore, this part of the results is less robust. Since
autonomy in participation is influenced by national legisla-
tion, for example, regarding social services, sheltered
employment, and disability benefits, the present results
should be interpreted with caution and estimated propor-
tions may not be generalizable to other countries.

Clinical relevance and recommendations for future
research
The present study offers an insight into the development
of autonomy of individuals with CP for several participa-
tion domains. The results show that individuals with lower
gross motor function are at risk of not achieving auton-
omy; this should be addressed in rehabilitation care, espe-
cially regarding intimate relationships, employment, and
housing.25,27 Future research may add knowledge concern-
ing barriers and facilitators that influence the development
of autonomy in different life domains for individuals with
CP, as previously investigated for intimate relation-
ships.10,24 Since the present study focused on individuals
without intellectual disability, future research may also
examine the development of autonomy in participation and
the needs of individuals with an intellectual disability.

CONCLUSION
In this study, in most life domains, 90% of individuals with
CP without intellectual disability reached autonomy in
adulthood. Over the total age range, individuals in
GMFCS levels III to V were less often autonomous in
transportation and intimate relationships compared to
those in GMFCS levels I and II. In the late twenties, dif-
ferences between those in GMFCS levels I and II and
GMFCS levels III to V also emerged in employment and
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housing. Compared to the aged-matched general popula-
tion, individuals with CP seem to lag behind in the devel-
opment of autonomy in their teens until their early
thirties. These results urge rehabilitation professionals to
address the development of autonomy and help guide
expectations, especially in individuals with lower gross
motor function with regard to intimate relationships,
employment, and housing.
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