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ABSTRACT
Background:  The work participation of young adults with chronic physical conditions lag 
behind compared to healthy age-mates. ‘At Work’ is a vocational rehabilitation intervention 
provided by occupational therapists, that supports them for entering the competitive labour 
market after graduating post-secondary education.
Aim:  To evaluate the effects of ‘At Work’ on self-efficacy, work-ability and employment status 
as compared to usual care.
Materials and methods:  In total, 88 young adults were included in a multicentre controlled 
trial; 49 entered ‘At Work’, 39 received usual care. GEE-analyses were applied.
Results: Scores on all outcome measures substantially improved over time in the intervention 
group, but no significant effects were found as compared to the control group. The effect on 
general self-efficacy showed a positive trend in favour of the intervention group.
Conclusions and significance:  Unlike previous study results pointing to positive outcomes 
of At Work’, the current study did not support the effectiveness of this program on 
work-related self-efficacy, work-ability and paid employment, as compared to usual care. Yet, 
we did find an indication for positive intervention effect on general self-efficacy, which is 
known to be an important capacity to achieve social participation.

Introduction

Despite of having both the desire and ability to work, 
the work participation of young adults with chronic 
physical conditions lag behind compared to healthy 
age-mates [1–3]. Young adults with chronic physical 
conditions experience substantial difficulties when 
entering the competitive labour market, such as low 
self-esteem, lack of (life) skills, problems with dis-
ability disclosure, limited accessibility of buildings, 
limited adaptation of workplaces or working condi-
tions, discrimination, and lack of support of manager 
or colleagues [4–10]. Yet, it is important to promote 
the work participation of these young adults, since it 
helps them to get control over their lives and fosters 
the development of self-identity and achievement of 
personal occupational goals [11–13].

Several vocational services are developed to support 
young people with chronic physical conditions in 

finding and maintaining employment. Occupational 
therapists are well-placed to deliver evidence based 
programs and services that promotes their work par-
ticipation [14]. Most of the present programs for this 
patient group mainly address the development of gen-
eral life skills or provide support in finding temporary 
jobs as a student [15–19]. To our knowledge, none of 
these programs are primarily focussed on supporting 
them to enter the competitive labour market after 
graduating from post-secondary education. To this 
specific aim, the ‘At Work’ program was developed in 
the Netherlands and implemented in some rehabilita-
tion centres in the context of transition care [20–23]. 
‘At Work’ is a vocational rehabilitation intervention 
provided by occupational therapists and jobcoaches 
and supports young adults with chronic physical con-
ditions to find and maintaining suitable competitive 
employment [20–23]. The program is based on the 
Model of Human occupation (MOHO) [24] and has 
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an empowerment perspective. MOHO is a commonly 
used model in occupational therapy. It states that per-
sons generate and modify their occupations in interac-
tion with the environment. The model discerns three 
main components: motivation, habituation and perfor-
mance capacity. Accordingly, during the ‘At Work’ 
intervention motivation for employment, productive 
roles and routines, and work-related life skills are 
addressed. The program aims to enhance the 
self-efficacy at work, knowledge, self-awareness and 
skills of the individuals, in order to help them solve 
problems they face in their process to work. 
Self-efficacy refers to the capacity to take action and 
deal with life stressors [15]. ‘At Work’ offers a formal 
curriculum, including group education, 
peer-mentorship, simulation sessions, coaching and 
experimental learning [20–23]. These intervention ele-
ments are evaluated as useful and appropriate to 
improve young adults’ (work-related) self-efficacy and 
life skills and to provide support for their vocational 
participation [15–19,22,25]. A feasibility study of the 
‘At Work’ program showed an increase in paid employ-
ment rates from 8.3% to 33.3% after 1 year and to 
41.7% after 2 years [20]. In a larger sample we showed 
that – starting from a disadvantaged position – paid 
employment rates of former participants increased 
substantially over time, approaching employment rates 
of national data of young people with chronic physical 
conditions [23]. This was especially the case for those 
with severe physical limitations [23]. The present study 
aims to evaluate the program’s effects on self-efficacy 
in solving work- and disease-related problems, 
self-perceived work-ability and employment status, as 
compared to usual care. We hypothesised a larger 
increase in work-related self-efficacy (primary out-
come measure) in the intervention group (IG), com-
pared to the control group (CG). The same pattern 
was expected for the secondary outcome measures 
addressing general self-efficacy, self- perceived 
work-ability and employment status. Thus, the study 
provides insights into the effects of vocational support 
provided by occupational therapists and jobcoaches.

Materials and methods

Design

We used the Consolidated Standards of Reporting 
Trials (CONSORT) [26] statement to structure this 
article. This study was designed as a non-randomized 
non-blinded multicentre controlled trial (Netherlands 
Trial Register NL3922/NTR4145) [27]. The IG con-
sisted of participants of the ‘At Work’ program. The 

CG included young people with chronic physical con-
ditions receiving usual rehabilitation care. All partici-
pants provided written consent, and were entered in a 
lottery to win a tablet as token of appreciation. The 
Erasmus MC Medical Ethical Review Board approved 
the study (MEC 2012-381). All participating centres 
granted local approval.

Vocational rehabilitation program ‘at work’

‘At Work’ is an out-patient multidisciplinary voca-
tional rehabilitation intervention for young people 
(16–27 years) with chronic physical conditions, aiming 
to foster (work-related) self-efficacy and life skills 
and, and to improve sustainable work participation. 
Participants must have finished post-secondary educa-
tion, or do so within six months, and wish to enter 
competitive employment, i.e. not seasonal or tempo-
rary employment. According to the model of human 
occupation (MOHO) [24], motivation for employ-
ment, productive roles and routines, and skills are 
addressed during the ‘At Work’ intervention. In addi-
tion, an empowerment perspective is applied, in order 
to foster the self-efficacy and self-directed behaviour 
of participants [20–23]. Vocational services provided 
by jobcoaches of a reintegration agency are integrated 
with specialised rehabilitation care with a large share 
of occupational therapy. A rehabilitation physician 
referred participants for the intervention, including 
six group-sessions and a one-year individual coaching 
trajectory. The intervention starts with an individual 
assessment by an occupational therapist. During this 
assessment, personal capacities are explored and per-
sonal goals for employment are determined using The 
Canadian Occupational Performance Measure (COPM) 
and the Occupational Performance History Interview 
(OPHI) [28,29]. After the individual intake, all partic-
ipants take part in six group-sessions. These -sessions 
are facilitated by an occupational therapist and a job-
coach, and a psychologist is involved in those 
group-sessions addressing mental issues. Group-sessions 
aim to empower the participants and, thus, increase 
their self-efficacy, knowledge, work and life skills, and 
awareness of their own values and needs. Participants 
are trained in solving work- and disease-related prob-
lems, to ask for modifications or adjustment of work-
ing conditions, and to disclose their condition to 
others. Group-sessions entail peer-support, role mod-
elling, experimental learning and education; these 
intervention elements were evaluated as useful and 
appropriate to improve young adults’ (work-related) 
life skills and to provide support for their vocational 
participation [15–19,22,25]. The subsequent coaching 
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trajectory is provided by the occupational therapist 
and a jobcoach. The occupational therapist help par-
ticipants to reach personal goals as defined in the 
baseline assessment session that were not addressed 
during the group-sessions, e.g. to use public transport 
or to perform or organise their self-care activities. 
The individual coaching sessions provided by the job-
coach, are based on the supported employment meth-
odology [30] and support finding and applying for a 
suitable job, and dealing with the social and physical 
work environment, i.e. informing the employer and 
colleagues about the chronic physical condition, 
arranging workplace modifications or adjusted work-
ing conditions. The content, frequency and duration 
of individual coaching were adjusted to the partici-
pants’ personal needs and goals.

Study setting

‘At Work’ was developed in Rijndam Rehabilitation 
(Rotterdam), and subsequently implemented in two other 
rehabilitation centres, Reade Rehabilitation and 
Rheumatology (Amsterdam), and Basalt Rehabilitation 
(Leiden). These centres deployed an outpatient Young 
Adult Team, and collaborated locally with the same job-
coach agency ‘VolZin’. Rehabilitation professionals in 
these centres completed a ‘train the trainer course’, con-
sisting of two three-hour sessions, aiming to: a) educate 
about the theoretical base, content and practical organi-
sation of the intervention (including eligibility of partici-
pants, multidisciplinary collaboration); b) train interview 
skills for individual assessments at the start; c) inform 
and instruct professionals about this trial and data collec-
tion. Professionals indicated that the training gave them 
enough skills to implement and provide the ‘At Work’ 
Program. Also, engaging the same re-integration agency 
as part of the intervention in all intervention centres, 
facilitated a comparable implementation of the interven-
tion across centres. CG-participants were recruited in 
eight other rehabilitation centres, located in other regions 
of the Netherlands.

Participants and recruitment

In the IG, a rehabilitation physician referred young 
adults with chronic physical conditions for the inter-
vention. These conditions include for example cere-
bral palsy, spina bifida, rheumatoid arthritis, (neuro)
muscular disease, or acquired brain injury. Intervention 
participants were eligible for inclusion in this study if 
they met each of the following inclusion criteria: a) 
age 16–27 years; b) not employed, or not suitably 

employed, defined as employment not consistent with 
the individual’s education, physical abilities and pref-
erences; c) perceived problems with finding or main-
taining competitive employment; d) finished education, 
or finishing education within 6 months; e) adequate 
understanding of Dutch language and; f) no severe 
intellectual impairments. A patient information letter 
was given to eligible patients.

To recruit participants for the CG, rehabilitation 
professionals (e.g. nurse, occupational or physical 
therapist) reviewed patient records in their databases, 
and compiled a list of candidates with chronic physi-
cal conditions who met the inclusion criteria. 
Employment status (inclusion criterion b) was checked 
by a self-report 4-item questionnaire enclosed with 
the patient information letter. Those who were not 
eligible for inclusion in the study, received an expla-
nation for exclusion.

In order to detect a clinically relevant difference on 
the primary outcome measure Self-efficacy in solving 
work- and disease-related problems with a power of 0.8 
and alpha of 0.05, 86 participants (43 in each group) 
would be required. Recruitment was stopped when the 
predefined number of participants was reached.

Measurements

Procedure
For data collection we used the online application 
GemsTracker, which has been developed by Erasmus MC 
and partners for distribution of questionnaires during 
clinical healthcare research. GemsTracker automatically 
sent out questionnaires on the date of inclusion (baseline, 
T0) and one year later (post-intervention, T1). At 
two-year follow-up (T2), we contacted participants by 
phone to verify their employment status at that time.

Primary and secondary outcomes
The outcome measures for this study were selected in 
line with the main goals of the program, and address 
self-efficacy at work (primary outcome measure), and 
general self-efficacy, as well as a person’s work ability 
and employment status (performance) as secondary 
outcomes. The questionnaire Self-efficacy in solving 
work- and disease-related problems comprises 14 
items, yielding a total score between 14 and 70 
(Cronbach’s alpha=.80) [31]. The items of this ques-
tionnaire are presented in Box 1. We also assessed 
general self-efficacy with the 10-item General 
self-efficacy scale (GSES) as secondary outcome mea-
sure. The GSES yields a total score between 10 and 50 
(Cronbach’s alpha=.83) [32]. In both measures a higher 
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score indicates the favourable outcome. The Self-efficacy 
in solving work- and disease-related problems ques-
tionnaire was the best available measurement instru-
ment for the present study, since it was validated for 
persons with chronic conditions in the Netherlands 
[31,33], and showed good internal consistency of the 
scales (alpha 0.8) [31,33]. Since the Self-efficacy in 
solving work- and disease-related problems question-
naire was only used in a limited number of studies so 
far [31,33] we additionally used the General self-efficacy 
scale (GSES), which is a valid measure that is broadly 
used in populations of young adults with chronic 
physical conditions [32,34, 35]. Other secondary out-
come measures addressed work ability and employ-
ment status, for which the instruments were in line 
with the previous feasibility study on the intervention 
[20]. Participants indicated their self-perceived 
work-ability on the Work Ability Index – Single item 
(WAS) [20,36]. The WAS is derived from the WAI and 
consists of one question on the participant’s 
self-reported current work ability compared to his 
highest work ability ever (scoring from 0 to 10) 
[36,37]. Regarding employment status both paid and 
unpaid employment status (0 = no; 1 = yes) were specif-
ically measured [38]. Paid employment status was 
defined as performing a paid job for ≥12h/week, in 
accordance with the definition of Statistics Netherlands 
at the time of this study [39]. Furthermore, in the 
intervention group we also distinguished whether the 
paid employment was in a sheltered or competitive 
work setting. These secondary outcome measures were 

validated for use or often used in studies on (young) 
people with chronic physical conditions [20,36–38,40].

Background characteristics
Background characteristics were assessed at T0. Age, 
gender, and onset of chronic condition (0 = acquired; 
1 = congenital) were recorded. Severity of physical lim-
itations was assessed using the 7-item indicator of the 
Organisation for Economic Cooperation and 
Development (OESO) [41], assessing physical limita-
tions (3 items) and limitations in hearing and seeing 
(4 items) on a 4-point ordinal score (1 = no limitations 
(score of 1 on all items); 2 = slight limitation (score of 
2 on at least one item); 3 = moderate limitation (scored 
of 3 on at least one item); 4 = severe limitation (score 
of 4 on at least one item). Educational level was cate-
gorised according to International Standard 
Classification of Education ISCED: 0 = pre-vocational 
practical education or lower; 1 = pre-vocational theo-
retical education or upper secondary vocational educa-
tion; 2 = general secondary education, higher 
professional education, or university) [42]. We also 
recorded special education (0 = no; 1 = yes); having an 
established occupational disability (0 = no; 1 = yes); paid 
work experience pre-intervention (0 = no; 1 = yes); 
unpaid work experience at pre-intervention (0 = no; 
1 = yes); and length of job search period pre-intervention 
(1 = not yet searching; 2 = 0–1 year; 3 = 1 year and over). 
At T1, using a custom-made questionnaire participants 
in the CG indicated the support for work participation 
they had received in the past year, and the setting in 
which the support was provided (1 = jobcoach agen-
cies, 2 = rehabilitation care, 3 = mental health care).

To monitor whether the ‘At Work’ intervention did 
not result in a decrease in health-related quality of life 
(HRQoL) due to physical or mental overload, in the IG 
HRQoL was measured using the 36-item Short-Form 
health survey (SF-36) [43]. For each domain of the 
SF-36, sum scores were calculated and transformed to 
a score of 0–100, with higher scores reflecting better 
HRQoL. In addition, scores were summarised in the 
Physical Component Summary (PCS) and Mental 
Component Summary (MCS), with an expected distri-
bution of 50 (SD = 10) in the general population. The 
Dutch language version of the SF-36 is validated for 
use in populations with chronic conditions [44].

Analysis

Statistical analyses were performed with SPSS version 
25.0. Demographic characteristics are presented using 
descriptive statistics. Chi-square-tests for dichotomous 

Box 1.  The items of the self-efficacy in 
solving work- and disease-related prob-
lems questionnaire.
	 1.	I  am able to talk to my supervisor about adaptions in 

working conditions
	 2.	I  am able to mention problems that I experience at work
	 3.	I  am not able to set my boundaries at work
	 4.	I f I need some adjustments at work, then I am able to 

explain what I need
	 5.	I  am able to talk to my colleagues about my chronic 

condition
	 6.	I  am able to find out the work modifications that are 

available to me
	 7.	I  am able to figure out the legislation and regulations
	 8.	I  am able to ask the right people for help at work, if I can’t 

do it by myself.
	 9.	I  am able to manage my work in such a way, that I do not 

get stressed
	10.	I  am not able to negotiate with my supervisor about my 

tasks at work
	11.	I f my colleagues react negatively to my chronic conditions, 

then I am able to deal with their reactions.
	12.	I  am able to manage my work in such a way, that I have 

enough energy in the evening.
	13.	I  am able to ask for help at work, if I can’t do it on my own.
	14.	I  am able to get the attention of my supervisor, when I 

have to tell something
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variables and one-sample t-tests for continuous variable 
were applied to test for differences between IG and CG 
at baseline, to check for selective drop-out of responders 
at T1, and for paid and unpaid employment also at T2.

General Estimation Equation (GEE) analyses with 
unstructured correlation structures were performed to 
determine intervention effects, following an intention-to-
treat protocol. Imputation of missing data is not needed, 
because all available data of the outcomes are used and 
not only completed cases [45]. A GEE-model was chosen 
because a) it corrects for dependency of observations 
within an individual and for missing values; and b) it is 
robust for relatively small sample sizes [45].

To compare scores on self-efficacy in solving work- 
and disease-related problems, general self-efficacy and 
self-perceived work-ability for time interval T0-T1, the 
moment of measurement and the interaction between 
group allocation and moment of measurement were 
added to the GEE model as independent variables. For 
Paid employment status, which was assessed at T0, T1 
and T2, group allocation, baseline values, measurement 
time and the interaction variable between group alloca-
tion and measurement time were added to the GEE 
model to estimate group differences for different time 
intervals (T0-T1 and T0-T2). For continuous variables, 
the regression coefficient (B) is displayed for the group 
variable (representing between-group differences). For 
dichotomous variables, between-group differences are 
indicated as odds ratios (ORs). The CG was specified as 
the reference group for all analyses. All models were 
adjusted for gender, onset of the chronic condition, 

severity of physical limitations, and having attended spe-
cial education, because the IG and CG differed on these 
variables at T0. Finally, in order to monitor changes in 
the HRQoL of the IG, we used descriptive statistics to 
check whether the HRQoL scores did not decrease 
during the intervention period in IG participants achiev-
ing paid employment at T1 (n = 5), as compared to par-
ticipants without paid work at T1 (n = 24).

Results

Study sample

Background characteristics of the total study sample, 
and broken down for the IG and CG, are presented 
in Table 1. In a 5 year period 49 eligible young adults 
who entered the ‘At Work’ program consented to par-
ticipate in the study, of whom 30 (61.2%) completed 
the study at T1. In the same period 39 patients in the 
control centres consented to participate in the CG, of 
whom 28 (71.8%) completed the questionnaires at T1.

The IG (n = 49) and CG (n = 39) significantly dif-
fered for some background characteristics: partici-
pants in the IG were more often male (57.1% versus 
35.9%), had less often a congenital condition (14.3% 
versus 43.6%) or severe physical limitations (14.3% 
versus 43.6%), and had less often attended special 
education (24.5% versus 46.2%).

Unfortunately, substantial drop-out occurred; the 
reasons for drop-out are unknown. At T1, drop-outs 
were younger than completers (respectively 21.46 yrs, 

Table 1.  Background characteristics of intervention and control group.
Intervention group Study 

sample t0 (n = 49)a
Control group Study 
sample t0 (n = 39)a

Total Study sample 
t0 (n = 88)a

Age, mean (SD) 23.38 (2.82)b 23.38 (2.55)c 23.38 (2.69)d

Gender (male), n (%) 28 (57.1) 14 (35.9)e 42 (47.7)
Onset chronic condition (congenital), n (%) 11 (22.4) 17 (43.6)e 28 (31.8)
Severity of the physical limitation (yes), n (%)
 N o physical limitations 4 (8.2) 2 (5.1) 6 (6.8)
  Slightly physical limitations 23 (46.9) 13 (33.3) 36 (40.9)
  Moderately physical limitations 15 (30.6) 7 (17.9) 22 (25.0)
  Severe physical limitations 7 (14.3) 17 (43.6)f 24 (27.3)
Educational level (yes), n (%)
 H igh 10 (20.4) 16 (41.0) 26 (29.5)
  Middle 33 (67.3) 18 (46.2) 51 (58.0)
 L ow 6 (12.2) 5 (12.8) 11 (12.5)
Special secondary education (yes), n (%) 12 (24.5) 18 (46.2)e 30 (34.1)
Established occupational disability, n (%) 32 (65.3) 31 (79.5) 63 (71.6)
Work experiences pre-intervention (yes), n (%)
 P aid 38 (77.6) 25 (64.1) 63 (71.6)
 U npaid 34 (69.4) 33 (84.6) 67 (76.1)
Job search period pre-intervention (yes), n (%)
 N ot yet 9 (18.4) 8 (20.5) 17 (19.3)
  0–1 year 24 (49.0) 20 (51.3) 44 (50.0)
  > 1 year 16 (32.7) 11 (28.2) 27 (30.7)
Received vocational support past year pre-intervention
 R ehabilitation care (yes) 8 (16.3) 4 (10.3) 12 (13.6)
 V ocational services (yes) 17 (34.7) 15 (38.5) 32 (36.4)
  Mental care (yes) 1 (2.0) 1 (2.6) 2 (2.3)
aUnless otherwise indicated, bn = 47, cn = 37, dn = 84, eSignificantly differs from intervention condition at T0 (p <.05), fAdjusted residual = 3.1.
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SD = 3.28 versus 23.73 yrs, SD = 2.43; p = .004), and 
at both T1 and T2, drop-outs were more often male 
(respectively, 78.6%, p = .01; and 62.9%, p = .02). At 
T2, drop-outs had more often experience with paid 
work at baseline (60%, p = .04) and were less often 
looking for employment for more than one year (17%, 
p = .04). None of these characteristics were signifi-
cantly correlated with the primary outcome self-efficacy 
in solving work- and disease-related problems.

Support received in the CG

Completers in the CG (n = 28) received usual care, which 
in 50% of the cases contained some form of vocational 
support, consisting of: a) support on work-readiness, e.g. 
gaining insight into personal interests, physical capacities, 
and mental capacities; assertiveness training; and educa-
tion (n = 9); b) job search assistance (n = 9); or c) job-
coaching (n = 5). Seven of them received two or more of 
these components of vocational support, for example 
support at work-readiness and job-search assistance or 
job-search assistance and jobcoaching.

Intervention effects

The data over time are shown in Table 2 and Figures 1 
and 2; the corresponding GEE analysis results are pre-
sented in Table 3. At T0, the IG started from a disadvan-
taged position as compared with the CG, with significantly 
lower scores on general self-efficacy (p=.04), self-perceived 
work-ability (p<.001), and paid employment (p<.001).

Self-efficacy in solving work- and disease-related 
problems, general self-efficacy and self-perceived 
work-ability
In both the IG and CG, participants improved on all 
outcomes during the intervention period. Corrected 

for gender, onset of the chronic condition, having 
severe physical limitations and having attended special 
education, no significant difference between IG and 
CG was found on the primary outcome self-efficacy in 
solving work- and disease-related problems (b = .81; 
95%CI= −2.89 to 4.51; p = .67), nor on self-perceived 
work-ability (b = .14; 95%CI= -,90 to 1.18; p = .63). 
For general self-efficacy a trend was found (b = 1.78; 
95%CI= −.28 to 3.84; p = .06), suggesting a larger 
increase in the IG as compared to the CG.

Employment status
In both the IC and the CG, the proportions of par-
ticipants with paid employment increased during the 
intervention period and further increased up to 2-year 
follow-up. After correcting for gender, onset of the 
chronic condition, having severe physical limitations 
and having prior special education, no significant dif-
ferences between IG and CG with respect to paid 
employment status or unpaid employment status were 
found after one year (T0-T1: respectively b = .34; 
95%CI= .09 to 1.25; p = .10 and b = 1.77; 95%CI= .54 
to 5.77; p = .35) and after two year (T0-T2: respec-
tively b = .50; 95%CI= .10 to 2.43; p = .39 and 
b = 1.35; 95%CI= .35 to .53; p = .67).

Health related quality of life

The HRQoL scores in the IG were stable over time or 
seemed to increase more for participants with paid 
employment at T1 compared to those without paid 
employment at T1 (Appendix A).

Discussion

The ‘At Work’ program is – to our knowledge – the 
first intervention that is specifically developed for 

Table 2. O utcome measures for intervention and control groups.

Group N T0/T1/T2a
T0 Mean (±SD)/ 
Frequency (%)

T1 Mean (±SD)/
Frequency (%)

T2 Mean (±SD)/
Frequency

Primary outcome measure
  Self-efficacy in solving work- and 

disease-related problems (14–70)
IG 49/30 50.22 (7.26) 52.03 (8.23)

CG 39/28 52.95 (9.04) 53.57 (8.24)
Secondary outcome measure
  General self-efficacy (10–40) IG 49/30 28.86 (4.61) 30.63 (4.97)

CG 39/28 30.90 (4.54) 31.64 (5.41)
  Self-perceived work ability (1–10) IG 49/30 5.86 (1.58) 6.23 (2.73)

CG 39/28 7.03 (1.71) 6.75 (1.76)
Employment status
 P aid employment >12 h/w (yes)b IG 49/40/27 1 (2.0) 12 (30.0) 13 (48.1)

CG 39/34/26 11 (28.2) 17 (50.0) 17 (65.4)
 U npaid employment (yes) IG 49/40/27 15 (30.6) 14 (35.0) 6 (22.2)

CG 39/34/26 15 (38.5) 8 (23.5) 4 (15.4)
aT2 data only available for paid and unpaid work.
bIn the intervention group, all participants with paid employment were competitively employed.
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young adults with chronic physical conditions facing 
barriers to enter the competitive labour market. In a 
previous study we showed that– starting from a dis-
advantaged position – paid employment rates of inter-
vention participants substantially increased over time, 
approaching the employment rates of national refer-
ence data of persons with chronic physical conditions 
[23]. Results of a qualitative study indicated that 
young adults highly appreciated the components of 
the ‘At Work’ program (e.g. peer-support, skills train-
ing, role-playing) and perceived them effective to sup-
port their (work-related) self-efficacy and life skills 
development [22], which was in line with other stud-
ies [15–19]. Also for employed persons with chronic 
physical conditions hampering work participation 
on-the-job training and job placement assistance were 
found to be effective to improve their work participa-
tion [46–48]. In the present study we compared the 
effects of the intervention with a control group receiv-
ing usual rehabilitation care. In the IG all outcomes 
improved over time. In the CG, however, similar pat-
terns were seen, albeit it to a lesser extent. As a result, 
this study did not provide evidence for the interven-
tion’s effectiveness as compared to usual care. The 
results, however, do suggest a positive effect of the 
intervention on general self-efficacy, which tended to 
increase more strongly for participants of the ‘At 
Work’ program compared to those receiving usual 
care. Self-efficacy is considered important for youth 
success and being prepared for several aspects of 
adult life and independency [15].

Methodological considerations

A clear strength of this study is the two-year follow-up 
for the outcome paid employment status. This met 
the expectation that young adults with chronic physi-
cal disabilities have to overcome many obstacles to 
achieve paid employment (e.g. low self-esteem or a 
lack of life skills, problems with disability disclosure 
and travelling to work), resulting in longer lead times 
before effects of an intervention on this outcome can 
be detected [20]. Also, the long-term follow-up was 
substantiated by the increasing employment rates of 
former ‘At Work’ participants until 2 years after the 
intervention. [23].

Also, some weaknesses should be mentioned. First, 
the recruitment of participants for the CG in this 
non-randomized design was difficult and might have 
resulted in a less comparable CG. In contrast to the 
intervention centres, most control centres did not 
provide specialised transition care, and the continua-
tion of rehabilitation care is often hampered between Fi
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paediatric and adult care. Thus, the control centres 
might have lost contact with young people in their 
early twenties with specific needs regarding social 
participation, including employment, and had to rely 
on former patient files for the inclusion. The flawed 
comparability of both groups might have hampered 
the detection of differences in intervention effects 
between the two groups. At baseline, the work out-
comes of the IG and CG differed substantially, with 
higher scores on all outcomes in the CG, indicating 
less severe problems on average or different problems 
(e.g. overestimation of own abilities). Also, half of the 
CG did receive some kind of vocational support, 
which was probably adequate for them to achieve 
positive outcomes. It is important to further investi-
gate what works for whom, and more specifically 
which young adults have a need for more intensive 
vocational support, such as the ‘At Work’ program. 
Especially occupational therapists can, based on their 
clinical experience, help to identify subgroups of 
young adults with specific support needs [14]. These 
insights may help to further tailor the intensity of 
vocational support to a person’s needs, and to 
fine-tune the inclusion criteria for the more intensive 
‘At Work’ program.

Other limitations of this study address the out-
come measures used. For work-related self-efficacy 
we had to use a less-than-ideal measurement instru-
ment for this specific target group that is at the start 
of a work career, a situation which is inherently dif-
ferent from dropping-out and returning to work. A 
sensitive outcome measure specifically addressing 
work-related self-efficacy or work readiness of young 
adults entering the labour market was not yet avail-
able. We selected the ‘self-efficacy in solving work- 
and disease-related problems questionnaire’ as 
primary outcome measure, although this was origi-
nally developed for adult employees with a chronic 
physical disease, who experienced problems in their 
employment [31]. This instrument showed to be less 
appropriate to measure work-related self-efficacy 
among young adults with ample work experience and 
a lack of context to appraise their self-efficacy at 
work. A possible indication for this problem is a rel-
atively low Cronbach’s alpha for this measure in the 
present sample (.67). There is a need for age- or 
developmentally appropriate outcome measures to 
capture work-related self-efficacy or work readiness 
in starters entering the labour market. Furthermore, 
whereas we know from the measurements that paid 

Table 3. L ongitudinal generalised equation results for between-group analyses in outcome measure, uncorrected 
and corrected for gender, onset of the chronic condition, severe physical limitations, and special education.

Uncorrected Corrected

B (95% CI) p Value B (95% CI) p Value

Primary outcome measure
  Self-efficacy in solving work- and disease-related problems (14–70) .13 (−3.52;3.79) .943 .81 (−2.89; 4.51) .667
Secondary outcome measure
  General self- efficacy (10–40) 1.78 (−.28; 3.84) .091 2.02 (−.09; 4.12) .061
  Self-perceived work ability (1–10) .14 (−.90; 1.18) .794 .26 (−.77; 1.28) .626
Employment status
 P aid work >12 h/w (yes)
  Δ T0-T1 .57 (.20; 1.61) .288 .34 (.09; 1.25) .104
  Δ T1-T2 .67 (.22; 2.11) .498 .50 (.10; 2.43) .388
Unpaid work (yes)
  Δ T0-T1 .56 (.20; 1.59) .275 1.77 (54; 5.77) .346
  Δ T1-T2 .66 (.17; 2.65) .562 1.35 (.35; 5.26) .665

Figure 2. P aid and unpaid employment status over time. Measurement time: T0 = baseline, T1= post-intervention (at 1 year), T2= 
two-year follow-up. ^Intervention group significantly differs from control group at T0, p<.001.
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employment of participants in the IG was all com-
petitive, we assume that the assessed paid employ-
ment in the CG also comprised sheltered employment. 
The latter assumption is based on the observation of 
relatively high proportions of CG-participants with 
severe physical limitations and previous special edu-
cation (Table 1). We estimate that about 15% of the 
paid employment of participants in the CG may refer 
to sheltered employment, based on the work partici-
pation of young adults with cerebral palsy [49]. In 
future studies on the effects of vocational rehabilita-
tion interventions, it is recommended to distinguish 
between sheltered employment and regular employ-
ment in the assessment of employment status.

Clinical implications

Starting from a disadvantaged position, at least equiv-
alent effects were found in the intervention group as 
compared to a control group in rehabilitation care. 
With that and because of the effects of the ‘At Work’ 
program on sustainable work participation in the long 
term, it might be worth providing such an intensive 
program to support young adults with chronic physi-
cal conditions who face barriers as starters in the 
competitive labour market. The results suggest to fur-
ther tailor the type and intensity of vocational sup-
port for young adults with chronic physical conditions 
entering the labour market.

Conclusion

Unlike several previous study results pointing to pos-
itive outcomes of the ‘At Work’ program, the current 
study did not add to the evidence on its effectiveness 
on work-related self-efficacy, self-perceived work-ability 
and employment status as compared to usual care. 
Yet, we did find an indication for positive interven-
tion effect on general self-efficacy, which is known to 
be an important capacity to achieve optimal social 
participation. Challenges to optimise future effective-
ness studies on vocational rehabilitation programs in 
this age group transitioning to adulthood address the 
comparability of the intervention and control group 
and the use of a more sensitive outcome measure to 
capture preparedness for work among starters in the 
labour market.
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Appendix A.  Health-related quality of life 
within intervention group

Paid work at T1 N T0/T1 T0 Mean (±SD) T1 Mean (±SD)

Health-related quality of life (1–100)
 P hysical Functioning Yes 12/5 60.42 (24.81) 72.00 (32.90)

No 28/24 59.46 (26.29) 60.00 (26.46)
 R ole limitation due to physical problems Yes 12/5 58.33 (38.92) 65.00 (48.73)

No 28/24 36.61 (41.10) 26.04 (34.95)
  Bodily Pain Yes 12/5 74.67 (26.05) 84.80 (20.81)

No 28/24 60.04 (27.44) 53.46 (24.01)
 E nergy Vitality Yes 12/5 56.67 (20.15) 69.00 (14.75)

No 28/24 49.11 (21.00) 47.08 (22.16)
  General Health perception Yes 12/5 56.33 (20.78) 69.60 (16.40)

No 28/24 52.79 (21.39) 48.63 (27.21)
  Social functioning Yes 12/5 71.88 (21.40) 77.50 (22.36)

No 28/24 58.48 (25.92) 60.94 (22.52)
 R ole limitation due to emotional problems Yes 12/5 72.22 (39.78) 80.00 (44.72)

No 28/24 73.81 (39.91) 51.39 (45.02)
  Mental Health Yes 12/5 66.67 (16.74) 72.00 (10.20)

No 28/24 69.00 (15.11) 63.67 (18.61)
 P hysical component summary Yes 12/5 25.40 (1.23) 26.18 (1.67)

No 28/24 24.90 (1.54) 24.88 (1.55)
  Mental component summery Yes 12/5 23.55 (1.57) 23.97 (.69)

No 28/24 23.53 (1.59) 23.10 (1.95)
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