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Hospital- and community-based interventions enhancing (re)
employment for people with spinal cord injury:
a systematic review

EH Roels1,2, B Aertgeerts3, D Ramaekers4 and K Peers1,5

Study design: Systematic Review.
Objectives: To investigate the effect of interventions enhancing (re)employment following spinal cord injury (SCI).
Setting: Studies from multiple countries were included.
Methods: MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials (CENTRAL), CINAHL, PsycINFO and SPORTDISCUS
databases were searched. Randomized controlled trials (RCTs) and non-randomized studies (NRSs) describing a hospital- or a
community-based intervention aiming at employment in a SCI population were selected. Quality appraisal was done using the SIGN
methodology, and the quality of evidence was graded using the Grade approach. Data extraction was performed according to the
Cochrane Handbook. Employment rate and duration were primary outcomes.
Results: Only one RCT, including 201 patients describing an intervention over 1 and 2 years, was of sufficient quality. In this study,
the employment rate was 26% after 1 and 31% after 2 years for competitive work, compared with 10% in the treatment as
usual-intervention site (TAU-IS) control group and 2% in the treatment as usual observational site (TAU-OS) after 1 and 2 years.
Other studies were of low quality and describe higher employment rates from 36 to 100%.
Conclusions: Only one RCT was of sufficient quality and showed evidence that a vocational rehabilitation programme based on the
principles of supported employment integrated in a multidisciplinary team enhances employment for SCI people. As the vast majority of
studies included in this review are of low methodological quality, further research is needed.
Spinal Cord (2016) 54, 2–7; doi:10.1038/sc.2015.133; published online 25 August 2015

INTRODUCTION

Employment is an ultimate and an important goal in the field
of rehabilitation medicine, as it adds to quality of life through
improving social contacts, self-esteem and financial independence.
Particularly in persons with spinal cord injury (SCI), this is important
as most persons with SCI are relatively young. SCI unfortunately is a
devastating event with a major impact on quality of life. This is not
only influenced by the sustained physical disability and impairment
but also by the lack of participation in various domains of life among
which employment has an important role in community-, social- and
civic life activities.1 Returning to a productive vocational life has been
found beneficial for the physical and mental condition of SCI
subjects.2 Sir Guttman stated that employment is essential for
happiness even if it is not financially necessary.3 It has been confirmed
that, in case of SCI, employment is related to greater life satisfaction,
higher level of activities and better overall health.4 Vocational outcome
furthermore affects longevity in persons with SCI.5 Beside the benefits
of employment for the subjects, one would assume benefits for the
society. De Vivo et al.6 found that indirect costs such as lost wages,
benefits, productivity and leisure time often exceed direct costs of SCI,

depending on several factors such as age, educational level, level of
injury and others. Mackinley et al.7 wrote that high unemployment
rates in SCI in the USA lead to significant state and federal expenses.
These findings emphasize the importance of enhancing vocational
reintegration for persons with a SCI.
Employment rates following SCI, however, are low when compared

with the normal population. Young et al.8 reported employment
rates of approximately 40% (11-56%) of working age people with a
SCI who are more than 12 months post injury. Ottomanelli et al.9

describe rates varying from 3 to 80%, with an average rate of ~ 35%.
Lidal et al.10 mention employment rates of 21–67%. The results
above show a large variation, mainly depending on the methodology
used, for example, the terminology and definitions used
describing employment (paid/unpaid work, fulltime/part-time work).
Nevertheless, employment rates in SCI are low when compared with
other chronic illness conditions with intact cognitive functions such as
the return to work (RTW) rate in cancer survivors, which is 62%.11

Facilitators and barriers associated with employment following SCI
include demographic variables (education, sex, race, marital status),
injury-related factors (age at injury, level of injury, functional status
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and time since injury), employment history, psychosocial issues
(transportation, life satisfaction, locus of control, motivation, expecta-
tion and social support) and disability benefit status.9 Furthermore,
receipt of sickness benefits has also been found to be associated with
up to 50% lower employment rates.12

Although employment is a goal of many rehabilitation settings, only
few interventions aiming at vocational rehabilitation for SCI have been
described in literature. Evidence regarding effectiveness of vocational
rehabilitation in SCI is lacking.9 Information on and analysis of the
characteristics and outcomes of existing interventions enhancing
vocational reintegration in SCI are needed to set up a multidisciplinary
vocational rehabilitation intervention aiming at a maximal employ-
ment rate. A peer reviewed, systematic review of interventions aiming
at employment in SCI could offer insight in how to implement an
intervention in a hospital and/or a community-based rehabilitation
setting and how to organize care after discharge from this setting.
The aim of this study is to identify interventions enhancing

employment in the SCI population and report the effect of the
intervention on employment rate and duration.

MATERIALS AND METHODS

Design
A systematic review looking at studies describing a rehabilitation intervention
enhancing employment following SCI was performed. Randomized controlled
trials (RCTs) and non-randomized studies (NRSs) such as cohort studies, case
series and case reports were included. This implies a higher risk of bias.
This was justified, however, to examine the opportunity for undertaking a
randomized trial. By providing an explicit evaluation of the weaknesses of
available NRS, the design of a subsequent randomized trial can be strengthened.
Only articles written in the English language were withheld. Subjects had to

be at least 16 years of age and have suffered a SCI. Exclusion criteria were
active and untreated drug or substance abuse and mental impairment affecting
safety for self and others.
As primary outcomes, the employment rate and duration of employment

were determined. Furthermore, the setting of the intervention being hospital
or community-based, the date of start of involvement, frequency and duration
of the intervention and the team members involved in the intervention was
reported.

Search strategy
A sensitive search was conducted between February and May 2014. As search
terms, both free-text words and subject indexing (MeSH terms) terms were
used. No time restriction was used. Further details of the search strategy and the
search terms are seen in Figure 1 or are available upon request.

Data sources
The following electronic databases were searched: MEDLINE, EMBASE,
Cochrane Central Register of Controlled Trials (CENTRAL), CINAHL,
PsycINFO and SPORTDISCUS.

Selection of studies
The selection of papers was conducted independently by two reviewers (ER and
BA). Disagreements were resolved by referral to a third reviewer (KP). The
studies were selected in two phases. At first, title and abstract were screened and
potentially relevant documents retrieved. Then, full texts were screened for
eligibility, against the inclusion and exclusion criteria described above.

Data extraction and analysis
Data were extracted by one researcher and checked by a second reviewer, using
a data collection form that was designed according to the checklist of items
of the Cochrane Handbook. The following data were extracted in the
characteristics of included study table: study duration, country, setting, number
of participants with SCI, demographics of subjects (age and sex), intervention

characteristics (type, start, frequency, duration and team members) and
employment situation (previous or new work, paid or unpaid work). As for
the interventions, the review covered any kind of intervention aiming at
vocational reintegration following SCI. Interventions could be
carried out at a hospital and/or a community setting and an in- or outpatient
setting. Interventions could primarily focus on different factors such as
physical activities, for example, building up strength and endurance (physical
interventions), educational activities, for example, teaching activities
(educational interventions), environmental adaptations (environmental
interventions) or employment activities, for example, workplace adjustments
(vocational interventions). Hence, we aimed at dividing interventions
into different types: physical interventions, educational interventions,
environmental interventions, vocational interventions or multidisciplinary
interventions being a combination.
The following outcome data were extracted: percentage of wheelchair bound

subjects, employment rate for intervention and the control group and the
duration of employment. For potentially high-quality studies, further data were
collected by contacting the authors.
As for assessment of study design and quality appraisal, the intention of the

study was to use the Cochrane Collaboration's risk of bias assessment tool to
assess the main areas of bias being selection bias (random sequence and
allocation), performance bias, detection bias, attrition bias, reporting bias and
other bias. As the majority of the studies, however, were NRS, the study design
for included studies was investigated using the SIGN algorithm for classifying

Figure 1 Flow chart of included studies. n=number.
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study design for questions of effectiveness.13 This methodological assessment is
based on a number of key questions that focus on the aspects of study design
that research has shown to influence significantly the validity such as
randomization, allocation, blinding and reporting. These key questions differ
between study types. Each study was thus evaluated for quality using the
checklist according to study type. As for case series and case studies, no critical
appraisal was performed being aware that the risk of bias is very high. Studies
were then rated using the following ranges: high quality (little or no risk of
bias), acceptable quality (some risk of bias) and low quality (high risk of bias).
The quality of evidence was furthermore graded using the Grade approach.14

Studies were rated using the following grades: high, moderate, low or very low
quality of evidence.
Because studies were clinically diverse, a meta-analysis was considered

meaningless. Also, many studies are presumed to be at a high risk of bias,
and therefore results may be seriously misleading.

RESULTS

Included and excluded studies are shown in Figure 1. Through a
comprehensive literature search 825 studies were withheld for
screening on abstract and title with the majority being identified from
Medline (36%). After removal of duplicate studies and studies
irrelevant to the topic, 77 studies were included for full-text screening.
Also studies that did not provide a clear abstract were selected for
full-text screening. Out of these studies, 26 (34%) were excluded not
describing a specific work-related intervention, 17 (22%) having an
irrelevant design, 7 (9%) having an inaccurate population and 6 (8%)
not having the pre-specified outcome. For four eligible studies, no full
text could be obtained, and two studies were not described in English.
Therefore, 15 studies were finally retrieved for inclusion.
Table 1 gives an overview of the main characteristics of the 15

included studies. It is noticeable that two studies describe the same
intervention in the same population over 1 and 2 years.15,16

Table 2 shows the design and the quality of the included studies. All
studies involve a total of 2053 subjects; however, many studies were
non-comparative case studies17–22 or case series.23–27 Only 201
subjects were recruited in a randomized study and 111 subjects in a
before/after controlled study.28 Even if not all demographic variables
were available for all studies, the majority of the participants seem to
be male. Eleven out of 15 (73%) studies were performed in the United
States, one in Bangladesh, one in the United Kingdom and one in
Canada. Studies were performed at both in- and outpatient settings, as
well as a mixed study setting. If studies were performed for out-
patients, both community settings as well as an intervention at the
subject’s house were described. The 15 included studies covered
educational, vocational, physical and multidisciplinary interventions
(see methods section for explanation of terminology) with the
majority of the studies being vocational (67%), three studies being
multidisciplinary, one study being mixed vocational and physical25

and one study being educational.28 One case study18 was based on the
principles of the International Classification of Functioning, Disability
and Health (ICF).1

As for the start, duration and frequency of the intervention, not all
information was available for the included studies. It is noticeable that
the time of starting the interventions varies extremely ranging from
starting on the first day after sustaining a SCI18 up to a maximum of
34 years after SCI.20 Also the frequency of the interventions varies
from daily to monthly. The team members of the different
interventions are very diverse being either individuals or a
multidisciplinary team and either linked to a hospital setting or a
community setting.
The majority of the studies, 11 out of 15 (73%), were case reports

or case series. Three studies were RCTs. Using the SIGN methodologyT
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checklist for controlled trials and the Grade approach for quality
appraisal, one RCT was of high quality.15 One RCT showed moderate
and one showed low quality of evidence according to the Grade
approach.28,16 Further studies are of very low quality of evidence.
The judgments of the authors for the main risk of bias groups are also
seen in Table 2.
As the majority of studies were of very low quality of evidence using

the Grade approach when compared with higher quality studies,
results are described separately in different tables below (Tables 3
and 4). The outcomes of the studies with high, moderate or low study
quality of evidence using the Grade approach are described in Table 3.
Ottomanelli et al.15,16 measure the effect of a vocational intervention
based on the principles of supported employment on subjects with
SCI in two papers. The studies follow a total of 201 cases and the
intervention started at an average of 12.4 years post injury. The first
study shows the results 1 year after start of the intervention, whereas
the second study shows the results 2 years after start of the
intervention. In the first study, the employment rate was 26%
for competitive work, comparing with 2.3% in the treatment as usual
observational site control group and 10.5% in the treatment as usual
interventional site control group. The duration of
the employment was 17.3± 13.1 weeks. In the second study, the
employment rate was 30.8% for competitive employment, comparing
with 2.3% in the treatment as usual observational site control group

and 10.5% in the treatment as usual interventional site
control group. The duration of the employment rate was
22.2± 14.2 weeks. It has to be noticed that the attrition rate in the
second study of Ottomanelli et al. was high (51%), which explains
the study quality being moderate in contradiction with the first study
of the same authors where the study quality was considered high.
In the RCT of Phillips,28 an educational intervention aiming at

employment was set up; however, data concerning the exact
employment rate were lacking, and hence no main conclusions could
be drawn.

DISCUSSION

The objective of this study was to investigate the effect of interventions
enhancing (re)employment following SCI.
Only 312 subjects were included in controlled clinical trials. Only

one high-quality RCT based on the principles of supported
employment and conducted recently in the United States confirmed
that a vocational intervention results in an improved employment rate
for people with SCI at two points in time. The percentage of
employment in this study (26 and 30.8%) is still rather low when
compared with data mentioned in the introduction (~30–40%).
This can be explained because the study’s sample was largely a chronic
SCI population who had been living with both SCI and unemploy-
ment for many years, possibly leading to social disenfranchisement

Table 3 Results of high/moderate/low level of evidence studies

Ref n I group n Co group n Missing Wheelchair bound % Employment rate I group Employment rate co group Duration work

28 37 (I 1)

35 (I 2)

39 26 ND ND ND ND

15 81 76 TAU-IS

44 TAU-OS

25 70% 29.6% All empl

25.9% comp empl

11.8% TAU-IS all empl

4.6% TAU-OS all empl

10.5% TAU-IS comp empl

2.3%TAU-OS comp empl

17.3±13.1 w

16 81 76 TAU-IS

44 TAU-OS

98 70% 34.6% All empl

30.8% comp empl

11.8% TAU-IS all empl

4.6% TAU-OS all empl

10.5% TAU-IS comp empl

2.3% TAU-OS comp empl

22.2±14.2 w

Abbreviations: comp, competitive; co, control; empl, employment; I, intervention; n, number; ND, not detected; TAU-IS, treatment as usual interventional site; TAU-OS, treatment as usual
observational site; w,weeks.

Table 4 Results of very low level of evidence studies

Ref n I Group n Co group n Missing Wheelchair bound % Employment rate I group Employment rate co group Duration work

27 25 0 12 ND 36% NA ND
18 1 0 0 100% 100% NA ND
25 46 0 63 17% 50% NA ND
23 3 0 13 ND 66.70% NA ND
26 351 0 177 ND 16.7% employment

31.6% education

NA ND

22 1 0 0 100% 100% NA 6 m
21 1 0 0 100% 100% NA 6 y
17 1 0 0 100% ND NA ND
20 3 0 0 100% 100% NA ND
19 1 0 0 100% 100% NA 6 y
29 20 21 0 ND 75% 19% ND
24 1204 0 109 ND 51% NA ND

Abbreviations: comp, competitive; co, control; I, intervention; m, months; n, number; ND, not detected; TAU-IS, treatment as usual interventional site; TAU-OS, treatment as usual observational
site; w, weeks; y, years.
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and reliance on disability benefits. Another explanation could be the
variability in definition of employment. Study employment was
defined as competitive employment meaning a paying job earning at
least a minimum wage in the community. Volunteer work and
sheltered employment did not qualify as employment for the
purposes of the authors. Even if medical treatment is similar
nowadays, social and cultural care differs among countries, as every
country has a different social and insurance system implying different
social benefits and vocational care. Therefore, one could assume that
the results of Ottomanelli are not directly applicable to other
countries. Also, in the study of Ottomanelli, the main group of
participants was male, not entirely representing the whole SCI
presentation. The general background principles of the intervention
are clearly described; however, the exact content and frequency of the
intervention are not.
The remaining studies included in our review show better results;

however, these studies were of low quality being case studies and case
series without the control group, without blinding or randomization
implying a very high risk of bias.
A systematic review describing interventions improving

employment outcome in SCI was recently published by Trenaman
et al.30 This review has a similar conclusion as ours stating a
profound lack of high level evidence studies focusing on interventions
aiming at employment post SCI. However, the objective of the review
by Trenaman et al. differed from our review as they primarly aimed
at evaluating the intervention itself, whereas in our study we aimed at
reporting the effect of the intervention on employment rate and
duration of employment. We furthermore performed an extensive
search into study quality by critically appraising and grading the
included studies. As for results, Trenaman et al. withheld two RCTs.
The first RCT being the study of Ottomanelli et al.15 that was also
withheld in our review. The second RCT suggested that the use of
service dogs improves employment outcomes.31 This RCT, however,
did not fulfill our inclusion criteria, as this intervention was tested on a
broad population including SCI next to muscular dystrophy, multiple
sclerosis and traumatic brain injury. Results were not analyzed for
SCI separately. We were unable to reach the authors of the latter
study for more information. Several other studies included in their
review did not meet our inclusion criteria mainly because
inaccurate or incomplete intervention aiming at employment
following SCI.32–35

As there is a lack in high-quality studies, we can conclude that
further research is warranted and necessary to implement vocational
rehabilitation into the care of SCI people.
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