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Entering the labor market: increased employment rates of young adults
with chronic physical conditions after a vocational rehabilitation program

Marjolijn I. Bala,b, Pepijn P. D. M. Roelofsa, Sander R. Hilberinka,b, Jetty van Meeterenc, Henk J. Stamb,
Marij E. Roebroeckb,c and Harald S. Miedemaa

aResearch Center Innovations in Care, Rotterdam University of Applied Sciences, Rotterdam, The Netherlands; bDepartment of Rehabilitation
Medicine, Erasmus University Medical Center Rotterdam, Rotterdam, The Netherlands; cRijndam Rehabilitation, Rotterdam, The Netherlands

ABSTRACT
Purpose: Employment of young adults with chronic physical conditions entering the labor market after
finishing post-secondary education remains behind compared to typically developing peers. The aim of
this study is to evaluate changes in their paid employment levels after following a vocational rehabilita-
tion intervention (‘At Work’).
Materials and methods: Participants aged between 16 and 27 years (n¼ 90) were recruited via rehabilita-
tion physicians and a jobcoach agency and participated in a vocational rehabilitation program. Cochran’s
Q and McNemar tests served to test the development of intervention participants’ paid employment over
time. Chi-square tests were used to compare intervention participants’ paid employment level with
national reference data selected on age and having a self-reported chronic physical condition.
Results: Paid employment level of the intervention cohort significantly increased from 10.0% at baseline
to 42.4% at 2-years follow-up (p< 0.001). At 2-years follow-up, their employment rates approached the
employment rates of national reference data (42.4% versus 52.9%, p¼ 0.17).
Conclusion: Starting from a disadvantaged position, the paid employment rate of the intervention cohort
substantially increased over time, approaching the employment rate of reference data. ‘At Work’ seems to
be appropriate for supporting this specific group who face obstacles to enter the labor market, to find
competitive employment.

� IMPLICATIONS FOR REHABILITATION
� ‘At Work’ is a vocational rehabilitation intervention for young adults with chronic physical conditions

who experience problems with finding and maintaining competitive employment after finishing post-
secondary education.

� The ‘At Work’ intervention entails a combination of group sessions and individual coaching sessions
based on the supported employment methodology.

� Paid employment rates of the intervention cohort substantially increased on the short- and long
term, and approached employment rates of reference data of persons with chronic phys-
ical conditions.

� The ‘At Work’ intervention seems appropriate to support young adults with chronic physical condi-
tions who experience barriers for work participation, to enter the labor market and find competitive
and sustainable employment.
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Introduction

Advancements in medical care enable the vast majority of children
with chronic physical conditions to live into adulthood [1,2].
Emerging adulthood represents a critical developmental stage for all
young people as they experience multiple transitions including leav-
ing high school, finishing post-secondary education, getting a job,
forming new personal relationships and moving out of parents’
homes to live on their own [3,4]. Previous studies consistently report
that young people with chronic physical conditions more often
experience restricted autonomy and societal participation [3,5,6],

and need support in developing adult roles [3,7–9]. Roebroeck and
colleagues underlined the need for incorporating a lifespan perspec-
tive throughout pediatric and adult healthcare [8]. From this per-
spective, Young Adult Teams of health care professionals have been
set up, which proved to be useful in supporting young adults’ social
participation, for instance by providing group-based interventions
focusing on specific life areas [8,10].

In the process of transition into adulthood, one of the challenges
is to find work [11–14]. Young adults with chronic physical conditions
experience substantial difficulties, such as problems with disability
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disclosure, traveling to work, limited accessibility of buildings, limited
adaptation of workplaces or working conditions, discrimination, lack
of support of manager or colleagues, low self-esteem and lack of life
skills [9,12,15–19]. In persons with chronic physical conditions, low
employment rates are common in both Europe and the USA [20,21].
Adequate support in finding and keeping work may result in optimal
work participation, and may prevent lifelong financial dependency,
unemployment, and poor quality of life [22,23].

Several interventions are developed to support young people with
chronic physical conditions in finding and maintaining employment.
Most of these interventions mainly address the development of more
general life skills or provide support in finding temporary jobs as a stu-
dent [24–29]. To our knowledge, none of these programs are primarily
focused on support for entering the labor market after finishing post-
secondary education, and to this aim the ‘At Work’ program was devel-
oped [24,25]. ‘At Work’ is a vocational rehabilitation program provided
by the Young Adult Teams of three out-patient rehabilitation clinics in
The Netherlands. The intervention includes a combination of group
education, peer-mentorship, individual jobcoaching based on the sup-
ported employment methodology, and experimental learning. These
intervention elements are evaluated as useful and appropriate to
improve psychosocial development and vocational participation
among young people with chronic conditions [24,25,28–31]. Studies on
existing programs that address the development of life skills in general
or provide support in finding temporary jobs during education, showed
some positive preliminary results [25–29]. However, there are relatively
few rigorously designed, published studies that have evaluated the
effectiveness of life skills and vocational rehabilitation programs for
young adults with physical disabilities, and there is a need for large-
sample studies in this field [25,28]. So far, also the ‘At Work’ program
was only evaluated in a feasibility study (n¼ 12), indicating increased
paid employment rates from 8% at baseline to 33% and 42% at 1-year
and 2-years follow-up [32].

Therefore, the current study aims to evaluate changes in
employment rates, in a large cohort of participants of the ‘At Work’
program. Employment rates at baseline (T0), post-intervention (T1)
and 2-years follow-up (T2) were assessed for intervention partici-
pants and compared to external national reference data of young
adults with chronic physical conditions. Due to the disadvantaged
starting position of intervention participants – since they entered
the intervention because of difficulties in finding and maintaining
competitive employment – we assumed that, at the start of the
intervention the paid employments rates within the intervention
cohort were lower compared to those of the national reference
data. We hypothesized that a) within the intervention cohort, the
rates of paid employment will significantly increase in 2 years’
time; and b) the paid employment rates of the intervention cohort
at 2-years follow-up after baseline will equal the rates of the refer-
ence data of young adults with chronic physical conditions, thus
overcoming their disadvantaged employment participation.

Materials and methods

Design

Cohort study with 2-years follow-up after baseline, and compari-
son with external national reference data selected on age (16–30
yrs) and having a self-reported chronic physical condition.

Vocational rehabilitation intervention: ‘at work’

‘At Work’ is a multidisciplinary vocational rehabilitation interven-
tion for young people (16–27 years) with chronic physical condi-
tions. Participants have finished their post-secondary education

and experienced difficulties in finding and/or maintaining com-
petitive employment, i.e., not seasonal or temporary. The inter-
vention aims to improve young adults’ life skills and to provide
support for their vocational participation [32,33]. A detailed over-
view of the content of the intervention is presented else-
where [30].

The 1-year program integrates vocational services provided by a
job coach of a reintegration company into rehabilitation services
provided by a Young Adult Team of an outpatient rehabilitation
clinic. The intervention consists of six two-hour group sessions,
facilitated by an occupational therapist and a job coach. A psych-
ologist is involved in some group sessions addressing psychological
issues. Group sessions aim to empower young adults and, thus,
increase participants’ self-efficacy, knowledge, work-skills and
awareness of their own values and needs [34,35]. Participants learn
to apply for a job, to negotiate for workplace modifications or
adjustment of working conditions, to disclose their condition and
to feel self-efficacious in dealing with work-related problems.
Group sessions entail peer-support, modelling, experimental learn-
ing and education. These intervention elements are evaluated as
useful and appropriate to improve young adults’ life skills and to
provide support for their vocational participation [24,25,28–30].
Topics that are discussed during the group meetings consider work
and health, interests and capacities, social benefits and insurances,
searching for vacancies and performing a job-interview. The inter-
vention continues with weekly individual coaching sessions based
on the supported employment methodology [31]. These sessions
are provided by a job coach for about one year. This coaching
entails help in finding and applying for a suitable job, and support
for dealing with the social and physical work environment, i.e.,
informing the employer and colleagues about the chronic physical
condition, and arrangement of workplace modifications or adjusted
working conditions. If necessary, an occupational therapist could
be consulted during the individual coaching trajectory.

Recruitment intervention cohort

The vocational rehabilitation intervention was developed in 2007,
and from that point until now provided at outpatient rehabilitation
clinics with Young Adult Teams. In the current study we included
all young adults that participated in the intervention in the period
2007–2016. Three rehabilitation centers participated: Rijndam
Rehabilitation/Erasmus MC (Rotterdam), Reade Rehabilitation Centre
(Amsterdam) and Basalt (Leiden). These centers collaborated with
the job coach agency ‘VolZin’. Young adults with chronic physical
conditions were referred to the intervention by a rehabilitation
physician, if they met each of the following inclusion criteria: a)
aged between 16 and 27years, b) unemployed or not suitably
employed, defined as a job that is not consistent with the individu-
al’s education, physical abilities and preferences, c) had finished
education, or will finish education within 6months; d) an adequate
understanding of the Dutch language and d) no severe intellectual
impairments. All participants received verbal and written informa-
tion about the study. If they were willing to participate in the study
they signed an informed consent form. The medical ethics commit-
tee of Erasmus MC Rotterdam approved this study (MEC-2012-381)
and all participating centers granted local approval.

Measurements intervention cohort

Procedure
Data of intervention participants in the period 2007–2009 were
collected as part of a prospective feasibility study [32,33] using
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self-report questionnaires. Data of participants in the period
2009–2012 were collected by clinical monitoring of background
characteristics and employment status of the intervention partici-
pants. Data of intervention participants in the period 2012–2016
were gathered in a prospective using self-report questionnaires.
All measurements were performed at baseline (T0), post-interven-
tion (T1, 1-year after baseline) and 2-years follow-up after baseline
(T2). All over the years, the same operationalization of variables
and measurement instruments were s used.

With regard to the clinical monitoring, data on background
characteristics, and status of paid and unpaid employment were
prospectively registered at the reintegration company and out-
patient rehabilitation clinics. For the present study these data
were extracted from the clients’ charts and entered in a digital
data-extraction form by two researchers.

Outcome measures
In the intervention cohort, paid employment (primary outcome),
and unpaid employment and unemployment (secondary out-
comes) were assessed independently (0¼ no; 1¼ yes). Paid
employment is defined as performing a paid job for at least 12 h
per week, in accordance with the definition of Statistics
Netherlands at the time of this study [36,37].

Background characteristics
Background characteristics were assessed at T0. In the interven-
tion cohort, age, gender, onset of chronic physical condition
(0¼ acquired; 1¼ congenital), special education (0¼ no; 1¼ yes),
recipient of disability benefits (0¼ no; 1¼ yes), paid work experi-
ence (0¼ no; 1¼ yes), unpaid work experience (0¼no; 1¼ yes),
and job search period (0¼not yet; 1¼ 0–1year; 2¼ > 1 year)
were recorded. Educational level was operationalized based upon
the International Standard Classification of Education (ISCED): (0)
low¼pre-vocational practical education or lower (ISCED levels 1
or 2); (1) medium¼pre-vocational theoretical education or upper
secondary vocational education (ISCED levels 3 (vocational), 4 or
5); (2) high¼general secondary education, higher professional
education, or university (ISCED levels 3 (general), 6 or higher)
[38,39]. Severity of physical limitations was assessed using the
7-item indicator developed by Organization for Economic
Cooperation and Development (OESO), assessing physical limita-
tions (3 items) and limitations in hearing and seeing (4 items) on
a 4-point Likert scale (1¼ no physical limitations; 2¼ slight phys-
ical limitations; 3¼moderate physical limitations; 4¼ severe phys-
ical limitation). The severity of physical limitations was classified
as severe if at least one item scored 4, as moderate if at least one
item scored 3, as slight if at least one item scored 2, and as no
limitations if all items scored 1. This measure has a good reliability
(Cronbach’s alpha ¼ 0.79) [40]. At baseline, problems related to
competitive employment were identified using the Canadian
Occupational Performance Measure (COPM) [41]. The COPM is
designed to help patients identify important problems they
experience in occupational performance in the domains of self-
care, productivity and leisure [42]. In a semi-structured interview a
person selects a maximum of five prioritized activities that he or
she wants, needs, or is expected to perform. Since we focused on
problems related to competitive employment, we only report
problems in the domains productivity and self-care (precondition
for work). The COPM has good validity and interrater reliability,
and is useful for young adults with physical disabilities [43].

External national reference data of young adults with chronic
physical conditions

Data were collected by Statistics Netherlands, as part of a national
health survey. In order to match the national reference data to the
intervention cohort we used data of young adults a) with a self-
report chronic physical condition, b) aged between 16 and 30years;
c) who indicated the severity of their physical limitations on the
OESO-indicator [40]; and d) were recruited in the period 2007–2016.
Each year Statistics Netherlands recruited a new population [37],
and, in total, reference data of 2024 responders were used in the
current study: 68.5% of them reported no physical limitations; 23.1%
slight physical limitations; 4.6% moderate physical limitations; and
3.8% severe physical limitations. Responders of the reference data
indicated whether they had a paid job for at least 12h per week,
comparable with participants in the intervention cohort. Since the
yearly employments rates in the period 2007 till 2016 and the num-
ber of respondents in a specific year were slightly differed between
years, we calculated an averaged employment rate for the period
2007–2016, weighted for the number of respondents in a specific
year. The averaged employment rate was also specified for four sub-
groups according to the severity of physical limitations.

Analysis

Descriptive statistics were used to describe the characteristics of the
intervention cohort. Chi-square tests for dichotomous variables and
independent t-tests for continuous variables were used in order to
check for selective drop-out of responders at T1 and T2. Cochran’s Q
test served to test the overall development of intervention partici-
pants’ employment rate (paid employment, unpaid employment and
unemployment) over time. Post-hoc McNemar tests were used to
compare paired proportions at two different assessment moments (0
to 1 yr; 0 to 2 yr; 1 to 2 yr). Similar analyses were conducted for sub-
groups regarding severity of physical limitations.

Chi-square statistics were applied to compare the paid employ-
ment rates of the intervention cohort at baseline and at 2-years
follow-up to the national reference data and the effects were esti-
mated by means of the relative risk ratios (RRs). For all analyses
IBM SPSS Statistics version 21.0 (Chicago, USA) was used and the
predefined level for statistical significance was 5%.

Results

Background characteristics of the intervention cohort

Background characteristics of the intervention cohort (n¼ 90) are
presented in Table 1. Participants had a mean age of 24.5 years (SD
¼ 3.0) at baseline, 14.4% had no physical limitations, 45.6% slight
physical limitations, 20.0% moderate physical limitations and 20.0%
severe physical limitations. Most of the participants had an acquired
chronic condition (67.7%), a medium educational level (62.9%), were
disability benefit recipient (75.6%), had prior paid work experience
(77.6%) and/or unpaid work experience (64.9%). At baseline, most
intervention participants reported problems with employment
(77.8%), such as problems with finding a suitable job, writing an
application letter, or doing a job interview. They also reported prob-
lems in preconditions for employment, such as housekeeping
(50.0%), e.g., too tired after work to cook healthy food; functional
mobility (38.9%), e.g., problem with transport to work or acquiring a
driving license; personal care (31.5%), e.g., problems with dressing
up in time; and education (9.3%), e.g., problems with finding a job
that is consistent with their educational background or their educa-
tion did not fit with their physical abilities.

EVALUATION OF A VOCATIONAL REHABILITATION PROGRAM 3



Among the intervention cohort, nine participants could not be
traced or did not respond for the assessment at post-intervention
(T1), and twenty-six participants were lost at 2-years follow-up
after baseline (T2). At T1, non-responders were more often male
(88.9%; p¼ 0.03). Both at T1 and T2, non-responders were
younger (mean age ¼ 21.3 and 23.0 years respectively; p< 0.001
and p¼ 0.01 respectively). In addition, at T2 non-responders more
often received disability benefits at baseline (64.0%; p¼ 0.03), had
more prior paid work experience (63.7%; p¼ 0.04) and were less
often searching for a job for more than one year (9.1%; p¼ 0.01).
None of these characteristics correlated with the outcome meas-
ure paid and unpaid employment, and unemployment post-inter-
vention and at two years follow-up.

Development of employment rates over time within the
intervention cohort; and a comparison with external national
reference data

Of the intervention cohort, nine participants (10.0%) had paid
employment at baseline. Their jobs at that time, did not fit with their
interests (n¼ 1); educational level (n¼ 5) e.g., student jobs or shel-
tered employment; physical capacities (n¼ 2); or reason for work
switch was unknown (n¼ 1). All participants having paid employ-
ment post-intervention and at 2-years follow-up, found competitive

employment, i.e., not sheltered. They were active in several sectors,
for example ICT, healthcare, finance, retail, and education.

Overall, at baseline the paid employments rates of the inter-
vention cohort were significantly lower compared to the national
reference data of young adults with physical conditions (10.0%
versus 52.9%, p< 0.001, RR ¼ 0.19). Within the intervention
cohort, paid employment significantly increased over time. The
rates of paid employment were significantly higher at both post-
intervention and 2-years follow-up (30.9%, 95%CI ¼ 20.8–41.0;
and 42.2%, 95%CI ¼ 32.1–56.3 respectively) compared to baseline
(10.0%, both p’s< 0.001). At 2-years follow-up the paid employ-
ment rate among the intervention participants (42.2%)
approached the rate among the national reference data (52.9%,
p¼ 0.17, RR ¼ 0.80) (Table 2; Figure 1).

Unpaid employment rates increased from 30.0% at baseline to
35.8% post-intervention and thereafter decreased to 26.6% at 2-
years follow-up (Table 2). However, this development over time
was not significant (p¼ 0.55).

Subgroups analyses according to the severity of physical
limitations

For all four severity subgroups within the intervention cohort (i.e.,
no, slight, moderate and severe physical limitations), the paid

Table 1. Background characteristics intervention cohort at baseline, post-intervention, and 2-years follow-up.

Study sample
at baseline
(N¼ 90)#

Study sample at
post-intervention

(N¼ 81)#

Study sample at
2-years follow-up

(N¼ 64)#

Age pre-intervention, mean (SD)� 24.5 (3.0) 24.9 (2.8)�� 25.1 (2.7)��
Gender (male), n (%) 48 (53.3) 40 (49.4)� 32 (50.0)
Onseset chronic condition (congenital), n (%) 30 (33.3) 27 (33.3) 22 (34.4)
Severity of the physical limitation (yes), n (%)
No physical limitations 13 (14.4) 11 (13.6) 7 (10.9)
Slight physical limitations 41 (45.6) 38 (46.9) 32 (50.0)
Moderate physical limitations 18 (20.0) 14 (17.3) 10 (15.6)
Severe physical limitations 18 (20.0) 18 (22.2) 15 (23.4)

Educational level (yes), n (%)^^

High 12 (13.5) 11 (13.8) 8 (12.5)
Middle 56 (62.9) 50 (62.5) 40 (62.5)
Low 21 (23.6) 19 (23.8) 16 (25.0)

Special secondary education (yes), n (%)^^ 32 (36.0) 29 (36.3) 25 (39.1)
Disability benefit recipient, n (%)^^^ 68 (75.6) 63 (81.8) 52 (85.2)�
Work status pre-intervention (yes), n (%)
Paid 9 (10.0) 9 (11.1) 8 (12.5)
Unpaid 27 (30.0) 24 (29.6) 20 (21.3)

Work experiences pre-intervention (yes), n (%)^^^^

Paid 38 (77.6) 30 (75.0) 24 (88.9)�
Unpaid 34 (64.9) 27 (67.5) 20 (74.1)

Job search period pre-intervention (yes), n (%)^^^^

Not yet 9 (18.4) 6 (15.0) 2 (11.1)
0–1 year 24 (49.0) 19 (47.5) 10 (37.0)
> 1 year 16 (32.7) 15 (37.5) 14 (51.9)�

Reported problems related to competitive employment, n (%)^^^^^

Productivity
Paid or unpaid work 42 (77.8)
Education 5 (9.3)

Self-care
Personal care 17 (31.5)
Functional mobility 21 (38.9)
Housekeeping 27 (50.0)

#Unless otherwise indicated.
�n¼ 88, n¼ 80, n¼ 63.
^^n¼ 89, n¼ 80, n¼ 64.
^^^n¼ 86, n¼ 77, n¼ 61.
^^^^n¼ 49, n¼ 40, n¼ 27.
^^^^^n¼ 54.�
p� 0.05.��
p� 0.01.
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employment rates at baseline were significantly lower compared
to the paid employment rates of the corresponding subgroups of
the national reference data (respectively 23.1% versus 56.0%,
p¼ 0.02, RR ¼ 0.79; 9.8% versus 50.6%, p� 0.001, RR ¼ 0.19; 5.6%
versus 40.9%, p¼ 0.003, RR ¼ 0.14; and 5.6% versus 29.2%,
p¼ 0.03, RR ¼ 0.19).

Rates of paid employment in the intervention cohort increased
over time in all severity subgroups, but this development was
only significant in the subgroups slight and severe physical limita-
tions (p¼ 0.002 and p¼ 0.01 respectively). The paid employment
rate of participants with slight physical limitations significantly
increased from 9.8% at baseline to 36.8% (95%CI ¼ 21.5–52.1)
post-intervention (p¼ 0.03), whereas, the employment the rates of
participants with severe physical limitations significantly increased

from 5.6% at baseline to 40.0% (95%CI ¼ 15.2–64.8) at 2-years fol-
low-up (p¼ 0.03) (Table 2; Figure 2(b,d)).

At 2-years follow-up, paid employment level of all subgroups
of the intervention cohort approached the rates of the corre-
sponding subgroups of national reference data (no physical limi-
tation, p¼ 0.37, RR ¼ 0.79; slight physical limitation, p ¼ .42, RR
¼ 0.93; moderate physical limitation, p¼ 39, RR ¼ 0.74; severe
physical limitation, p ¼ .28, RR ¼ 1.40) (Table 2; Figure 2(a–d)).

Discussion

In the present study we evaluated changes in young adults’
employment rates after participating in a vocational rehabilitation
intervention. Starting from a disadvantaged position, the paid
employment rate of the intervention cohort substantially
increased on the short- and long term, and approached the
employment rate of reference data of young adults with chronic
physical conditions. In addition, intervention participants that
achieved paid employment found a job in a competitive work
environment. We evaluate these results as positive, considering
the disadvantaged starting position of the intervention partici-
pants as compared to respondents of the national reference data.
The reason is that the intervention cohort only included persons
reporting problems in finding competitive employment, whereas
the reference data also included persons who did not experience
any employment problems, notwithstanding their chronic phys-
ical condition.

Most vocational programs for youth with disabilities as
described in the literature are provided during adolescence, and
facilitate the transition to temporary or seasonal employment
[27–29]. Being engaged in education or doing temporal or sea-
sonal work during adolescence is considered important, because

Table 2. Employment rates within the intervention cohort, and a comparison with national reference data.

Intervention cohort National reference data

Baseline Post-intervention 2-years follow-up

% % 95% CI % 95% CI % 95% CI Relative risk ratio# Relative risk ratio##

Total
(t0: n¼ 90; t1: n¼ 81; t2¼ 64)
Paid 10.0� 30.9a 20.8–41.0 42.2�b 32.1–56.3 52.9 50.9–54.9 .19 .80
Unpaid 30.0 35.8 26.6
Unemployed 60.0 33.3a 31.2�b

No physical limitation
(t0: n¼ 13; t1: n¼ 11; t2¼ 7)
Paid 23.1� 36.4 8.0–64.8 42.9 6.2–79.6 56.0 53.6–58.4 .79 .79
Unpaid 38.5 9.1 14.3
Unemployed 38.5 55.5 42.9

Slight physical limitation
(t0: n¼ 41; t1: n¼ 38; t2¼ 32 )
Paid 9.8� 36.8a 21.5–52.1 46.9�b 29.6–64.2 50.6 46.4–54.8 .19 .93
Unpaid 24.4 44.7 34.4
Unemployed 65.9 18.4a 12.7�b

Moderate physical limitation
(t0: n¼ 18; t1: n¼ 14; t2¼ 10)
Paid 5.6� 21.4 0.0–42.9 30.0 1.6–58.4 40.9 32.1–49.8 .14 .74
Unpaid 27.8 21.4 30.0
Unemployed 66.7 57.1 40.0

Severe physical limitation
(t0: n¼ 18; t1: n¼ 18; t2¼ 15)
Paid 5.6� 22.2 30.0–41.4 40.0�b 15.2–64.8 29.2 20.1–38.3 .19 1.40
Unpaid 38.9 44.4 13.3
Unemployed 55.6 33.3 46.7

#Relative risk ratio intervention cohort at baseline versus national reference data.
##Relative risk ratio intervention cohort at 2-years follow-up versus national reference data.
�Significant development over time within the intervention cohort.
a,bSignificantly differs from baseline.�
Significantly differs from national reference data.

Figure 1. Development of paid employment rates within the intervention cohort,
and a comparison with national reference data. �Significant development over
time within the intervention cohort. a,bSignificantly differs from baseline within
the intervention cohort. �Significantly differs from national reference data.
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it improves the psychosocial development, by providing a context
for developing life skills and exploring personal interests and abil-
ities [11,44]. However, previous studies showed that some young
adults still lag behind in life skill development when finishing
post-secondary education and they need more time to get ready
for work [45,46]. Some other authors of studies advised to provide
this specific subgroup with tailored support [46], and the present
results showed that ‘At Work’ may be an effective vocational
rehabilitation intervention to fill this gap.

The ‘At Work’ intervention is, to our knowledge, among the
first that is specifically developed for those young adults facing
barriers to enter the competitive labor market. The program
entails group sessions combining different components, such as
peer-support, role-playing, and skills training, that are aimed to
support life skills development, as well as job coach sessions
aimed to support job placement and sustainable work participa-
tion. Results of previous studies showed that these components
of the ‘At Work’ program, are perceived appropriate and effective
to support life skill development of young adults [24–26,28]. In
addition, on-the-job training and job placement assistance were
found to be effective for improving work participation of adults
with chronic physical conditions [47,48].

In our study we further specified intervention outcomes for
subgroups with different levels of experienced physical limita-
tions. We choose to estimate this by the OESO-indicator, since
this was also available in the reference data. However, although
the intervention cohort consisted of young people with chronic
physical conditions who report problems with finding competitive
employment, some of them reported no physical limitations

according to the OESO-indicator. People in this subgroup are
those without impairments in seeing, hearing or walking, but they
still may have other physical impairments, for example chronic
pain, that were not included in the indicator. Also, some of them
might have other impairments in neuropsychological functioning
which may influence their work participation, such as in attention,
response inhibition, or memory, for example patients with an
acquired brain injury [12]. Therefore, participants indicating no
physical limitations on the OESO-indicator may still face problems
when they enter the labor market or experience a negative
impact of their chronic physical condition on their work participa-
tion. The question arises whether a classification based on severity
of these specific physical limitations according to the OESO indica-
tor is the most appropriate to get insight in intervention effects
for specific subgroups with different levels of experienced impact
of their chronic physical condition. It seems relevant to take other
aspects, such as the participant’s work readiness into account,
when differentiating effects of vocational rehabilitation interven-
tions between subgroups. However, these additional data were
not available in the national reference data, and we had to use
the same definition of experienced impact of the chronic physical
condition in both populations in order to allow comparison of the
intervention cohort to national reference data.

Strengths and limitations

This is the first study, to our knowledge, that evaluates the effects
of a vocational rehabilitation intervention on work participation in
a large sample of young people with chronic physical conditions

Figure 2. (a) Development of paid employment rates of subgroup no physical limitations within the intervention cohort, and a comparison with national reference
data. �Significantly differs from national reference data. (b) Development of paid employment rates of subgroup slight physical limitations within the intervention
cohort, and a comparison with national reference data. �Significant development over time within the intervention cohort. a,bSignificantly differs from baseline within
the intervention cohort. �Significantly differs from national reference data. (c) Development of paid employment rates of subgroup moderate physical limitations
within the intervention cohort, and a comparison with national reference data. �Significantly differs from national reference data. (d) Development of paid employ-
ment rates of subgroup severe physical limitations within the intervention cohort, and a comparison with national reference data. �Significant development over time
within the intervention cohort. bSignificantly differs from baseline within the intervention cohort. �significantly differs from national reference data.
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who experienced problems in finding competitive employment
after finishing post-secondary education. Insights into effects of
these types of interventions are important, since the work partici-
pation of young people with chronic physical conditions is known
to lag behind compared to healthy age-mates [20,21,49].

The subgroup analyses entailed less power in each subgroup
which may have led to trends that were not statistically signifi-
cant, especially in the subgroups of no and moderately physical
limitations. However, the subgroup analyses provided some add-
itional information about intervention outcomes for persons with
different severity levels regarding physical limitations in the pre-
sent intervention cohort, that included a wide range of chronic
physical conditions.

Since the ‘At Work’ program focused on a heterogeneous sam-
ple of young adults with a wide range of chronic physical condi-
tions, it is not possible to relate findings to specific conditions.
The heterogeneity of the population, however, is considered as a
strong point of the intervention, since young adults with different
chronic physical conditions may face similar challenges entering
the labour market [50]. In fact, intervention participants recog-
nized and learned from each other’s experiences during the group
sessions [30].

There is some discrepancy between the intervention cohort
and the external national reference data regarding the type of
chronic conditions. The intervention cohort consists of young
adults with physical disabilities in rehabilitation care, whereas the
reference data includes young adults with a broader range of
chronic physical conditions, also addressing chronic conditions
such as asthma or diabetes. Possibly, this difference might have
influenced the estimated employment rates. Therefore it is worth-
while to directly compare the intervention cohort to a control
group of young adults with similar chronic physical conditions,
who are known in rehabilitation care but did not participate in
the intervention.

Conclusion

Starting from a disadvantaged position, the level of paid work
participation of the intervention cohort substantially increased on
the short- and long term, and approached the level of work par-
ticipation of national reference data of young adults with chronic
physical conditions. The combination of group sessions and job
coaching seems to be appropriate to support this specific group
of young adults with chronic physical conditions who experience
barriers in finding competitive and sustainable employment after
finishing their post-secondary education.
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