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Abstract

Introduction: Spinal cord injury can significantly affect participation in meaningful
occupations such as work. Return to work is influenced by physical, emotional, social,
and contextual factors, highlighting the need for interdisciplinary interventions.
However, there is no consensus on the most effective modalities. Objective: This
study aims to determine the available evidence on interventions targeting return to
work among people with spinal cord injury. Method: A scoping review was conducted
in February 2025, searching the PubMed, Scopus, and Web of Science databases.
Observational and experimental studies, as well as systematic reviews, published between
2010 and 2024 in Spanish, Portuguese, or English were included. A snowball search
complemented the process. Intervention strategies, geographic distribution, and study
contexts were analyzed, along with methodological limitations and knowledge gaps.
Results: Ten studies were included: nine observational and one experimental. Various
vocational rehabilitadion modalities were identified, with diverse approaches depending
on the country and healthcare system. Strategies ranged from structured programs to
one-off interventions without continuity or standardized follow-up. Conclusion: The
scarcity of studies on vocational rehabilitation, together with significant methodological
limitations, reveals a gap in the literature. These findings underscore the need to develop
more robust, comparable, and context-sensitive research to guide the implementation
of effective practices promoting return to work.
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Resumen

Introduccién: La lesién medular puede afectar significativamente la participacién
en ocupaciones significativas como el trabajo. La reincorporacién laboral de estas
estd condicionada por factores fisicos, emocionales, sociales y contextuales, lo que
subraya la necesidad de intervenciones interdisciplinares. Sin embargo, no existe
consenso sobre cudles son las modalidades mds eficaces. Objetivo: El objetivo de este
estudio es determinar la evidencia disponible sobre las intervenciones dirigidas a la
reincorporacién laboral. Método: Se realizé una revisién de alcance en febrero 2025,
llevando a cabo una bisqueda en las bases de datos PubMed, Scopus y Web of Science.
Se incluyeron estudios observacionales, experimentales y revisiones sistemdticas
publicadas entre 2010 y 2024 en espafiol, portugués o inglés. Se complementé con
busqueda en bola de nieve. Se analizaron las estrategias de intervencion, la distribucién
geografica y el contexto de los estudios, asi como sus limitaciones metodoldgicas y
vacios de conocimiento. Resultados: Se incluyeron diez estudios: 9 observacionales y
1 experimental. Se identificaron diferentes modalidades de rehabilitacién vocacional,
con enfoques diversos segtin el pais y el sistema sanitario. Las estrategias variaron desde
programas estructurados hasta intervenciones puntuales sin continuidad ni seguimiento
estandarizado. Conclusién: La escasez de estudios en rehabilitacién vocacional, junto
con limitaciones metodoldgicas relevantes, pone de manifiesto un vacio de conocimiento
en el drea. Estos hallazgos refuerzan la necesidad de desarrollar investigaciones mds
solidas, comparables y contextualizadas, que orienten la implementacion de précticas
eficaces para favorecer la reincorporacién laboral.

Palabras clave: Traumatismos de la Médula Espinal, Reinsercién al Trabajo,
Rehabilitacién Vocacional.

Resumo

Introdugao: A lesio medular pode afetar significativamente a participagao em ocupagdes
significativas, como o trabalho. A reintegragio laboral dessas pessoas é condicionada por
fatores fisicos, emocionais, sociais e contextuais, o que ressalta a necessidade de intervengoes
interdisciplinares. Contudo, nao hd consenso sobre quais sao as modalidades mais eficazes.
Objetivo: O objetivo deste estudo ¢ determinar a evidéncia disponivel sobre intervencoes
dirigidas A reintegracio laboral de pessoas com lesio medular. Método: Foi realizada uma
revisio de escopo em fevereiro de 2025, com busca nas bases de dados PubMed, Scopus
e Web of Science. Foram incluidos estudos observacionais, experimentais e revisoes
sistemdticas publicados entre 2010 e 2024 em espanhol, portugués ou inglés. A busca
foi complementada por meio da técnica bola de neve. Analisaram-se as estratégias de
intervengio, a distribui¢io geogréfica e o contexto dos estudos, bem como suas limitagoes
metodoldgicas e lacunas no conhecimento. Resultados: Foram incluidos dez estudos:
nove observacionais e um experimental. Identificaram-se diferentes modalidades de
reabilitagio vocacional, com abordagens variadas conforme o pais ¢ o sistema de satde.
As estratégias variaram desde programas estruturados até intervengbes pontuais, sem
continuidade ou acompanhamento padronizado. Conclusao: A escassez de estudos
em reabilitacio vocacional, juntamente com limitagoes metodolégicas relevantes,
evidencia uma lacuna no conhecimento na drea. Esses achados reforcam a necessidade
de desenvolver pesquisas mais sdlidas, compardveis e contextualizadas, que orientem a
implementagio de prdticas eficazes para favorecer a reintegragio laboral.

Palavras-chave: Lesoes da Medula Espinhal, Retorno ao Trabalho, Reabilitagao
Vocacional.
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Introduction

Spinal cord injury (SCI) is a complex neurological condition caused by partial
or complete damage to the spinal cord, which can lead to alterations in movement,
sensation, or control of autonomic functions below the affected level (Bennett et al.,
2024; Hu et al., 2023). Its effects may be temporary or permanent and vary depending
on the location and severity of the injury.

It is estimated that between 250,000 and 500,000 new cases of SCI occur worldwide
each year (Bennett et al., 2024), and the global prevalence reaches 15.4 million people
(Organizacién Mundial de la Salud, 2021).

In addition to its physical and functional consequences, SCI significantly affects the
lives of those who experience it, particularly in relation to meaningful activities. One of
the most relevant is work, considered a central occupation in adult life. Employment
not only represents a source of income but also structures time, facilitates social
integration, and supports the development of meaningful roles. For people of working
age, it also makes a substantial contribution to health, well-being, and quality of life
(Christiansen et al., 2015; Curtin et al., 2017). Although the right to work is protected
by the Universal Declaration of Human Rights (Article 23) (Asamblea General de
las Naciones Unidas, 1948), many people with spinal cord injury (SCI) and other
disabilities are excluded from the workforce and from earning a living (World Health
Organization, 2013).

Given the importance of work in people’s lives, the objective of this review is to
map the available evidence on vocational rehabilitation (VR) interventions aimed at
return to work for people with SCI of working age. According to the PCC (Population—
Concept—Context) framework, the population consists of people with SCI, the concept
corresponds to VR interventions aimed at return to work, and the context includes the
different care and work environments in which these interventions are implemented.

Methodology

A scoping review was conducted following PRISMA-ScR (PRISMA Extension for
Scoping Reviews: Checklist and Explanation) (Tricco et al., 2018).

For the purposes of this study, vocational rehabilitation (VR) was conceptually defined
as systematic strategies that support preparation, access, reintegration, and job retention
among people with SCI of working age (Escorpizo et al., 2011; Chamberlain et al.,
2009). Operationally, it included any intervention explicitly aimed at facilitating
return to work or labor participation, such as IPS, supported employment, workplace
adaptations, job training, vocational guidance or counseling, and multidisciplinary
programs addressing work-related outcomes. This definition guided the eligibility
criteria and data extraction.

* 'The selection criteria included observational and experimental studies, as well as
systematic reviews, published between 2010 and 2024 in Spanish, Portuguese, or
English, that evaluated specific interventions aimed at return to work among people
of working age with SCI.

* 'The search was conducted in February 2025 in the Medline (PubMed), Scopus, and
Web of Science databases, under the supervision of an expert information specialist,
and was complemented by snowball searching. The results were managed in Zotero
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to remove duplicates, yielding a total of 349 articles. The complete bibliographic
search strategy is presented in Appendix 1.

* Study selection was carried out in three phases (title, abstract, and full text), with
independent review by two evaluators (SRG and BGO) and resolution of discrepancies
by consensus.

* Data extraction was conducted independently by two reviewers (SRG and BGO), with
discussion to resolve discrepancies, collecting the following information: (1) study
characteristics (design, sample size, country of origin); (2) population characteristics
(age, occupational profile, level and severity of injury); (3) intervention characteristics
(type, modalities, onset, duration, follow-up, professional team); (4) age of those
who returned to work; (5) return to work; and (6) other variables examined.

Results

Of the studies identified, 10 articles met the established selection criteria (Figure 1).
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Figure 1. PRISMA flow diagram.
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Study characteristics

The main characteristics of the studies are shown in Table 1.

Design. Ten articles were included: nine observational and one pre—post study
(Holmlund et al., 2020). Among the observational studies, three were cross-sectional
(Blessyolive et al., 2021; Dunn et al., 2023; Rowell & Connelly, 2010), one was a
follow-up to a randomized controlled trial (RCT) (Ottomanelli et al., 2014), two
were prospective (Cotner et al., 2018; Shem et al., 2011), one was a retrospective
analysis (Kee et al., 2020), one was a case series (Gutierrez et al., 2023), and one was
a longitudinal cohort study (Hilton et al., 2017).

Initial sample size. The initial sample size showed a wide range, with studies
including 4 to 213 participants and a median of 68 (interquartile range [IQR]: 144).
Three prospective studies (Hilton et al., 2017; Ottomanelli et al., 2014; Shem et al.,
2011) experienced sample attrition, with a decrease from 97 to 60 participants in
Hilton et al. (2017), from 201 to 103 in Ottomanelli et al. (2014), and from 39 to
10 in Shem et al. (2011).

Country of origin. The studies were geographically distributed as follows: four in
the United States (Cotner et al., 2018; Gutierrez et al., 2023; Ottomanelli et al.,
2014; Shem et al., 2011), one in India (Blessyolive et al., 2021), one in New Zealand
(Dunn etal., 2023), two in Australia (Hilton et al., 2017; Rowell & Connelly, 2010),
one in Singapore (Kee et al., 2020), and one in Sweden (Holmlund et al., 2020).

Table 1. Study characteristics.

Reference Design n Country
CG: 86
(Blessyolive et al., 2021) Cross-sectional VT: 23 India
Total: 109
(Cotner et al., 2018) Prospective IO;eg;r‘Sdi”al study (2 213/213 United States
(Dunn et al., 2023) Cross-sectional 37 New Zealand
(Gutierrez et al., 2023) Case series 4/4 United States
(Hilton et al., 2017) Longitudinal cohort study (2 years) 97/60 Australia
(Holmlund et al., 2020) Pre-post study 717 Sweden
(Kee et al., 2020) Retrospective study 39/32 Singapore
IPS: 81/43
(Owomanelli ccal., Secondary analysis of an RCT - VReeH2 United States
2014) OG: 44/18

Total: 201/103

ALSP: 86
(Rowell & Connelly, Cross-sectional CG: 95 Australia
2010) e
Total: 181
(Shem et al., 2011) Prospective longitudinal study 39/10 United States

ALSP: Adult Lifestyle Support Program; CG: control group; IPS: Individual Placement and Support; n: sample size;
OG: observational group; RCT: randomized controlled trial; VR: vocational rehabilitation; VT: vocational training.
Source: author’s own elaboration.
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Participant characteristics

* Age. This variable is widely reported, although with variability in its presentation.
Seven studies (Cotner et al., 2018; Dunn et al., 2023; Gutierrez et al., 2023;
Hilton et al., 2017; Ottomanelli et al., 2014; Rowell & Connelly, 2010; Shem et al.,
2011) report age as means with standard deviations and/or ranges, while others use
only ranges (Holmlund et al., 2020), a median with its IQR (Kee et al., 2020), or
classification by age category (Blessyolive et al., 2021). In general, participant ages
range from 16 to 71 years, with means varying approximately from 20 to 51 years
across the studies.

* Professional profile. Half of the studies do not report participants’ previous
occupations (Dunn et al., 2023; Gutierrez et al., 2023; Kee et al., 2020; Rowell &
Connelly, 20105 Shem et al., 2011). Among the remaining studies, two focus on war
veterans (Cotner et al., 2018; Ottomanelli et al., 2014), one includes day laborers
(Blessyolive et al., 2021), another classifies participants into professional occupations
and manual or unskilled labor (Hilton et al., 2017), and one study (Holmlund et al.,
2020) distinguishes between sedentary and manual work. No study provides a
detailed description of the specific nature of previous jobs.

* Level and extent of the SCI. There is considerable heterogeneity in the data. Most
studies present this information jointly (Gutierrez et al., 2023; Hilton et al., 2017;
Holmlund et al., 2020; Kee et al., 2020; Ottomanelli et al., 2014). The level of injury
is classified in various ways, most commonly as paraplegia or tetraplegia (Dunn et al.,
2023; Hilton et al., 2017; Kee et al., 2020; Rowell & Connelly, 2010), with some
subdivisions within tetraplegia, such as high or low (Ottomanelli et al., 2014), and
groupings of levels such as C1-C4, C5-C8, and T1-S5 (Hilton et al., 2017), or C1-
C8 and T1-S5 (Holmlund et al., 2020). Classifications based on whether the injury
is at or above T6, or below, are also reported (Blessyolive et al., 2021). In the study
by Rowell and Connelly (2010), the medical cause of the injury is presented together
with the neurological level.

Regarding the extent of the injury, three studies (Gutierrez et al., 2023; Kee et al.,
20205 Rowell & Connelly, 2010) distinguish between complete and incomplete
injuries, while four use the ASIA scale (Blessyolive et al., 2021; Hilton et al., 2017;
Holmlund et al., 2020; Ottomanelli et al., 2014), generally grouping grades A, B, and
C on one hand, and D and E on the other.

All studies include cases of tetraplegia and paraplegia, as well as complete and
incomplete injuries, except for two (Cotner et al., 2018; Shem et al., 2011), which do
not report this information.

The main characteristics of the participants included in the analyzed studies are
presented below, including age, professional profile, level of spinal cord injury, and
extent of injury (Table 2).

Cadernos Brasileiros de Terapia Ocupacional, 34, ¢4189, 2026
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Table 2. Characteristics of the participants.

Reference Age Pr(:fzz;l nal Level of SCI Extent of SCI
T ~ Majority were T6 or above ASIA A (n=67),
(31655}231;16) el <>44(())y ((I;:9127)), daily wage (n=37), below T6 ASIA B-D
yin= workers (n=72). (n=42).
(Cotznoelrge)t al, 51 (x10.1)y War veterans - -
Tetraplegia
(Dunn et al., 50 (+15) y; range: (n=11; 30%),
Y5 rang _ B
2023) 1871y

paraplegia (n=23;
63%).

(Gutierrez et al.,

2023)

38.5 y; range:
26-61y

C4-C5 complete (n=1), T4 complete
(n=1), C6-C7 incomplete (n=1), L3~
S2 (n=1).

(Hilton et al.,
2017)

35.1 (£14.908) y

Professional
occupations
(n=27; 27.8%).
Manual or
unskilled work
(n=51; 52.6%).

C1-C4 ASIA A, B, or C (n=10;
10.3%), C5-C8 ASIA A, B, or C
(n=23; 23.7%), T1-S5 ASIA A,
B, or C (n=45; 46.4%), any level
ASIA D (n=19; 19.6%).Tetraplegia
(n=43;44.3%), paraplegia (n=54;
55.7%).

(Holmlund et al.,
2020)

Range: 33-62 y

Sedentary work
(n=4), manual

work (n=3).

C1-C8 ASIA A, B, or C (n=1), T1-S5
ASIA A, B, or C (n=4), any level ASIA
D (n=2).

(Kee et al., 2020)

Median 35y
(IQR = 26-43);
range: 21-55y.

Complete paraplegia (n=6; 19%),
incomplete paraplegia (n=10; 31%),
complete tetraplegia (n=7; 22%),
incomplete tetraplegia (n=9; 28%).

(Ottomanelli
etal., 2014)

483 (x9.9)y

War veterans

High tetraplegia (C1-4) ASIA A, B,
or C (n=35; 17.3%), low tetraplegia
(C5-8) ASIA A, B, or C (n=19;
9.4%), paraplegia ASIA A, B, or C
(n=77; 38.1%), any level of injury
ASIA D or E (n=68; 34.2%).

Paraplegia 47.3% (n=95), high
tetraplegia 34.3% (n=69), and low
tetraplegia 16.4% (n=33).

(Rowell &
Connelly, 2010)

422 (+13.8)y

C2 (2.40%), C3 (5.60%), C4 (16%),
C5 (32.80%), C6 (19.60%), C7
(3.60%).

Tetraplegia (81.60%); paraplegia
(8.80%); medical SCI (9.60%).
47.60% (n=86) complete.

(Shem et al.,
2011)

19.8 (£3) y;

range: 16-26 y

ASIA: American Spinal Injury Association Impairment Scale; IQR: interquartile range; n: sample size; SCI: spinal cord

injury; y: years. Source: author’s own elaboration.
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Intervention characteristics

Setting. Seven interventions (Cotner et al., 2018; Gutierrez et al., 2023;
Holmlund et al., 2020; Kee et al., 2020; Ottomanelli et al., 2014; Rowell &
Connelly, 2010; Shem et al., 2011) took place in outpatient or community settings,
one in a combined setting (hospital + community) (Hilton et al., 2017), and one in
a residential setting (Blessyolive et al., 2021). In contrast, one study (Dunn et al.,
2023) does not specify this information.

Intervention modality. Two studies apply conventional vocational rehabilitation
(VR) (Gutierrezetal., 2023; Kee etal., 2020), while others incorporate modalities such
as Individual Placement and Support (IPS) (Cotner et al., 2018; Ottomanelli et al.,
2014), Early Intervention Vocational Rehabilitation (EIVR) (Dunn et al., 2023;
Hilton et al., 2017), and vocational training (VT) (Blessyolive et al., 2021). Other
programs identified include ReWork-SCI (Holmlund et al., 2020), Adult Lifestyle
Support Program (ALSP) (Rowell & Connelly, 2010), and Back on Track (Shem etal.,
2011).

Time to onset after SCI. The time elapsed between SCI and the start of treatment
varies considerably across studies. Some studies describe early onset, as soon as 6
weeks (Hilton et al., 2017), while others report 9 months (Kee et al., 2020) or even
more than 12 years on average (Ottomanelli et al., 2014). One study (Gutierrez et al.,
2023) presents a wide range, from less than 1 year to 14 years after injury. Three
studies (Cotner et al., 2018; Dunn et al., 2023; Rowell & Connelly, 2010) do not
provide this information.

Professional team. The studies reflect diversity in their multidisciplinary composition;
however, three (Blessyolive et al., 2021; Cotner et al., 2018; Rowell & Connelly,
2010) do not provide details on this aspect.

The most common teams include occupational therapists (Gutierrez et al., 2023;

Hilton et al., 2017; Holmlund et al., 2020; Kee et al., 2020), vocational counselors
(Dunn et al., 2023; Gutierrez et al., 2023; Ottomanelli et al., 2014; Shem et al., 2011),
and physical therapists (Gutierrez et al., 2023; Hilton et al., 2017; Kee et al., 2020),
among others. Some studies incorporate additional roles, such as psychologists, nurses,

and sexual health counselors or peer counselors (Holmlund et al., 2020), community

mentors (Gutierrez et al., 2023; Shem et al., 2011), and assistive technology specialists
(Gutierrez et al., 2023).

Duration of interventions. The duration varies from 3 months (Gutierrez et al.,
2023) to 6 (Blessyolive et al., 2021; Holmlund et al., 2020), 9 (IQR 8-17)
(Kee et al., 2020), or 12 months (Hilton et al., 2017; Ottomanelli et al., 2014), with
the possibility of extending to 24 months (Ottomanelli et al., 2014). Additionally,
one study (Cotner et al., 2018) has a duration of 24 months, while two (Dunn et al.,
2023; Rowell & Connelly, 2010) do not provide information on this aspect.

Follow-up. Prospective studies describe different reassessment points. Holmlund etal.
(2020) conducts an interim assessment during the intervention and another at
its conclusion, while Cotner et al. (2018) and Ottomanelli et al. (2014) carry out
quarterly re-evaluations during treatment, extending this to 24 months in the case of
Ottomanelli et al. (2014). Gutierrez et al. (2023), on the other hand, limits itself to
a single re-evaluation at discharge, while Shem et al. (2011) performs re-evaluations
at discharge and 4 months post-discharge. Finally, Hilton et al. (2017) supplements
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the end-of-program evaluation with additional follow-ups at 12 and 24 months after

discharge.

* Age of those returning to work. Several studies provide data on the age of participants
returning to work, although the way this variable is reported is heterogeneous. One
study (Blessyolive et al., 2021) uses a classification by age categories (<40 or >40
years), where the majority of those returning to work are under 40 years old, while
another (Cotner et al., 2018) reports a mean of 50.4 (£10.6) years. Gutierrez et al.
(2023) presents individual data, and Kee et al. (2020) reports a median of 36 years
(IQR = 25-40).

* Return to work. The rate of return to work varies depending on the intervention
modality: vocational training (VT) oriented toward self-employment (100%)
(Blessyolive et al., 2021), conventional vocational rehabilitation (VR) up to 84%
(Gutierrez et al., 2023; Kee et al., 2020), Individual Placement and Support (IPS)
30.8% and 43.2% (Cotner et al., 2018; Ottomanelli et al., 2014), and Early
Intervention Vocational Rehabilitation (EIVR) 33% and 54% (Dunn et al., 2023;
Hilton et al., 2017). In the ReWork-SCI program, 57% of participants returned to
work or were on a work trial (Holmlund et al., 2020).

In the Back on Track program, 6.9% of participants returned to work (Shem et al.,
2011). In this study, 25% of participants completed the program, and among those
who finished, there were reports of return to work or education.

In the cross-sectional study that evaluated the Adult Lifestyle Support Program
(ALSP) (Rowell & Connelly, 2010), 26% of all participants reported being employed,
including both those who received the intervention and the control group. A total of
47.5% of participants had received the intervention.

Table 3 summarizes the main characteristics of the interventions included in the
selected studies, as well as the reported return-to-work data.

Other variables examined in the studies

Most studies (Blessyolive et al., 2021; Cotner et al., 2018; Gutierrez et al., 2023;
Hilton et al., 2017; Holmlund et al., 2020; Kee et al., 2020; Rowell & Connelly, 2010;
Shem et al., 2011) include additional variables related to return to work (Table 4).

Activities of daily living (ADLs) are assessed in four studies (Blessyolive et al., 2021;
Hilton etal., 2017; Holmlund et al., 2020; Kee et al., 2020), using different instruments
(IPA, COPM, and CIQ) or dichotomous indicators (yes/no).

Functional independence is examined in four studies (Hilton et al, 2017;
Holmlund et al., 2020; Kee et al., 2020; Shem et al., 2011). Two (Hilton et al., 2017;
Kee et al., 2020) use the SCIM, although with different versions (original and version
I11).

Variables such as mobility, accessibility, motivation, family support, and social
support are included in one study (Blessyolive et al., 2021) through dichotomous
indicators (yes/no), without standardized scales.

Social participation is assessed in four studies (Cotner et al., 2018; Hilton et al.,
2017; Kee et al., 2020; Shem et al., 2011), with the CHART scale used in two of them
(Cotner et al., 2018; Shem et al., 2011).

Health-related quality of life (HRQoL) is assessed in four studies, using the SF-36
(Gutierrez et al., 2023; Rowell & Connelly, 2010), the VR-36 (Cotner et al., 2018),
and the EQ-5D-3L (Holmlund et al., 2020).

Cadernos Brasileiros de Terapia Ocupacional, 34, ¢4189, 2026




Vocational rehabilitation interventions in spinal cord injury: a scoping review

"UONEIOE] UMO S IOYINE :90IN0G

's1ea4 1A S[Pam M SUTUTEI) [BUOTIEIOA ] A ‘UOTIRIIIqRYDI
[EUOIIBI0A Y A SIO[SUNOD [BUONIEIOA DA ‘1OI0M [B1D0S 1A\ § Tenuapisar iy asideroy edsdyd : g 9sidesoyy reuonednoo 11 O «dnoid jeuonearssqo :n( auanedino :Q ozis sjdwes :u syuow :ow H3uer
smurenbigyur O “10ddng pue 1uswade|] [enpIAIPU] (G ] ‘PIseq-Telrdsoy (} ‘UONEIIIQEYDI [EUONEDOA UONUAINUT A[1ed Y AT ‘s4ep :p ‘dnoid jonuod :07) fweidoi 1oddng o[L1s3j17 NPy STV

s101uSW
wonapduioy @s ue 9siSojoyodsd
%69 - wesSoxd 1a15e ow ¥ /] ‘uedw) P oA ,.EMHM&N L1 el uo speg fe) (1107 “Te 32 ways)
y pue SBrepsipay owyeL I0TBUIPIO0D .c.ﬂu?Em
%9T - - - - 481 dsTv (€] (010 A[Puuo) R [Pmoy)
%ET DO %S 01 — (Fy=1) DO *(9L=Y) .
- ow g 10§ Aporren; ow - £ ued e 22 1[jpuewon
WA 68°0€ SdI T 103 Aparrengy yeTl OA TILF YTl U WA 18=Y) ST ¢ (¥10T “[e 32 11 0)
ow
(9%t §¢ wnwixepy SIS
(%¥8) T€/LT _ g - MR 11oddns yuawdorduws “(0%-F =OI) ow 6 A 0 (0T0T “Te 32 29%])
=40 £ 9€ uepoy (L1-8 =40OD 0TS Ld ¢
ow G uEIpA P! S Ld 1O
LIy Brepstp ow9 e v@omwmwmmww\”w“ﬁon% IO BV G (€] (0T0T “Te 30 pun[uwioH)
} 1 puE ow ¢ 1 1ad pue G ¢ . : ’
P ev PUAS IO -081 ‘(7=1) P 081-06
[euorssajord
YA 998euews weidord
ik puoss o - AL ow 71 ‘siopsuno> ey A9 WA O*H (£10¢ T 29 worIEy)
JO Puo 2T 96¢E ows 1 Brepsp 3y [enxas ‘uenrsAyd osmu .
asiSojoyadsd ‘1O ‘Ld
1s17eads £Sojouyoa
QATISISSE pUE
(%09) ¥/ £ 19 pue 9¢ o8reyosip 1y ow ¢ .EEE.: MGEMEEOU £p1-1> A o) (€207 “Te 32 Zo1191N D))
OA 1d 1O
wex e
(%¥S) LE/61 - - - wonEN[IqEYRI puE DA - AT - (€207 “Te 1 uun(y)
(%T€Y) €17/26 £(9°01%) %05 Aparrend ow ¥ - - SdI (@] (810T “[e 32 1W0D)
(%001 “€7/€7) LA (01=u) B ow B £ 1 wnwrar (€z=u) e 15 2ATI0AsSD
(6£98/99) 90 Lop< (6£=w) £ 05> ? B— LA (98=u) DD u (TE0ErIm s
oM 03 Suruamax
JF0oM 03 uImy dn-moqog uonem(y wreay, IDS 2 1suQ Airepoy A/H/O ERLERETEN

asoy jo a8y

.mu_umfvuuwumﬁ.ﬁu uonuaAlaluy Y 9IqeE],

10

Cadernos Brasileiros de Terapia Ocupacional, 34, ¢4189, 2026



Vocational rehabilitation interventions in spinal cord injury: a scoping review

‘"UONEIOQE[d UMO S IOYINE :90IN0G
“MITATINUT IO TSTOA TIM ‘9E-(ANWVY SUBINOA (9CYA 9[EdS T Y1 UONIBSIES :GTMS AIAING YI[EIH 9¢-WI0] 1I0YS :9¢-S <[] dINse duapuadapuy proD) Teurds [I-]NIDS Insesy 2ouapuadapu] proD)
[eurdg {NTDS WIO,] 1I0YS-2ITBUUONSING) UONIEYsIEg pue Judtkolury §1] Jo AIeng) :15-O-SHT-O XOpu] SUdDG-[a\ [EU0SID] ([ A\ 6-2ITEUUONSINT) YI[LIL] IUdNEJ G-OHd 2[E0S Suney ure] suawny] ‘YN b UOIsIaA -£10juaau]
Aiqeadepy puepiog-oLejy a3 jo xopuy uonedoNIR] H-TVJIA ‘1 1-2IEUUONSIN) UONIBJSIES 9§17 1 [-[VS[] ‘Awouoiny pue uonedonre] uo 1oedwy 1y ] 9j1 jo Aifenb parepr-yaeay oY H O[eds uoissaidaq pue Laxuy
Teadsop :SVH $[e2S AedL-J[og [e19uan) :gQr) aImseafy aduapuadapu] [euondun, T[] DIreuuonsanb [2A3[-021g1 UOISUIWIP-2AY [0O0INY FTE-(S-OF 2[EdS Suney AIiqesi :Sy(J PIsea]y 2ourwIofsd ] [euopednadQ uerpeue))
HJAJOD ‘Pareuuonsang) uoneidoiup Arunwwo)) (O nbruypay Sunioday pue yuswssassy desrpuepy Srer)) (YHD ©9[E2S WUaPyUOY) BUI0)) BSED) 1§D IrRUUONsang) dA1g [euonnquny :OSY Suralf A[iep jo sanianoe sy

aso Nelole) foeorgga-go8
SYIN ureq
NdOD vdI amsp|
o)) DIA/WIOD vdl Ayanonpoig
sy SAvH 6-OHd ey ISy
IMVHO IMVHD Awouoyg
STMS [T-LVSTT AS-O-SAT-O STAS uonaEySIILS Y1
IAd Suq-[am
9¢€-4S TE-As-Od 9¢-dS 9€IA TOO¥H
+Mw@w4u [e)ie) vdI IIVHO :o_mw“mi
snowoloydIq 110ddns [epog
snowoloyIJ 11oddns Ajrurey
adoyg
snowoloydI(] UONBALIOIN
snowoloydI( Aiqrssaooy
snowoloydI(J Aipiqopy
souapuadapur
Nilel II-INIDS I IOS J—
folie) Wd0oD vdI snowoloyIq s1av
(110C (010 4pPuUUe) (10T “Pe 3 (0z0z (020 “Te 3 VA (174 (€20T “Te 3 (€20t (810C (120Z “re 3
“Te 39 wayg) X [[Pmoy) 1[[Puewon) “Te 32 39Y]) punjwjoy) ““Ie 32 UoIIH) ZJ1Id1INK)) “Te 32 uun(y) “Te 39 1u30)) 9AT[0AsSa[q)

.mu__uzum vﬂu ur ﬁuﬂwewxu mvﬁﬂﬁﬁdxw HULHO .* O—Amﬁrﬁ

11

Cadernos Brasileiros de Terapia Ocupacional, 34, ¢4189, 2026



Vocational rehabilitation interventions in spinal cord injury: a scoping review

Life satisfaction is assessed in four studies (Cotner et al., 2018; Gutierrez et al.,
2023; Holmlund et al., 2020; Shem et al., 2011), with the SWLS used in two of them
(Cotner et al., 2018; Shem et al., 2011).

Other variables considered include well-being (Hilton et al., 2017), mental health
(Cotner et al., 2018; Hilton et al., 2017; Rowell & Connelly, 2010), economic factors
(Cotneretal.,2018; Shemetal., 2011), productivity (Hilton etal., 2017; Holmlund etal.,
2020; Kee et al., 2020), leisure (Hilton et al., 2017; Holmlund et al., 2020), pain
(Hilton et al., 2017), and self-efficacy (Gutierrez et al., 2023; Holmlund et al., 2020).

Discussion

Overview and quality of available evidence

Evidence on vocational rehabilitation (VR) in people with spinal cord injury (SCI) is
limited, despite the high prevalence of the condition and its socio-health and economic
impact. This scarcity may be explained by the complexity of implementing individualized
VR interventions, the heterogeneity of users' needs, and the limited availability of
specialized teams. Furthermore, the individualized adaptation of interventions hinders
the standardization and replicability of studies, thereby limiting external validity.

Most of the included studies are observational (cross-sectional, retrospective, case
series, secondary analyses of randomized controlled trials (RCTs), and longitudinal
cohorts). Only one pre—post experimental study was identified, with a small sample
size and no control group. Although these designs have limitations, they are suitable
for exploring preliminary effects and the feasibility of interventions, especially when
conducting an RCT is ethically or logistically complex. Sample sizes range from 4 to
213 participants, reflecting recruitment difficulties and resource limitations, which
affect representativeness and the detection of significant effects.

Geographically, the evidence is concentrated in the United States, followed by
Australia, New Zealand, Sweden, Singapore, and India. In the U.S. context, many
studies focus on war veterans, which may limit the generalizability of the results to
other groups.

Participant characteristics

Participant age is heterogeneous (16-71 years) and is reported in various formats
(ranges, means, medians), making comparisons between studies difficult. Age influences
motivation, the ability to reintegrate into the workforce, and contextual factors such as
access to benefits.

Previous occupational profiles are described in a limited manner, including war
veterans, manual laborers, or sedentary workers, and in some studies, they are not
specified. This information is relevant for understanding the meaning of work and for
guiding interventions focused on meaningful occupations.

The level and extent of spinal cord injury also show considerable heterogeneity, with
variable classifications and a lack of data in some studies. Systematic information on
both aspects is essential, as it determines functionality and the adaptations required for
return to work.
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Characteristics of the interventions

Most interventions take place in outpatient or community settings, although some
include early hospital or residential contexts. This diversity underscores the need for
flexible pathways adapted to different levels of care and geographical contexts.

Intervention modalities vary widely: conventional vocational rehabilitation (VR),
Individual Placement and Support (IPS), Early Intervention Vocational Rehabilitation
(EIVR), vocational training (VT), the ReWork-SCI program, the Adult Lifestyle
Support Program (ALSP), and the Back on Track program. The lack of a systematic
framework for classifying these modalities limits replication and comparative
evaluation.

The onset of interventions after SCI ranges from a few weeks to more than 12 years,
and duration varies from 3 to 24 months. Heterogeneity in timing and duration may
influence return to work and makes comparisons between studies difficult.

Professional teams are mostly interdisciplinary (occupational therapists, physical
therapists, psychologists, vocational counselors), although some studies do not detail
their composition. The presence of comprehensive teams enables a more integrated
approach, while the lack of information limits interpretation of their impact.

Return to work and complementary variables

In all studies, return to work is used as the main indicator of success. While this
outcome is fundamental, its isolated interpretation is insufficient. Returning to
employment does not, in itself, guarantee an improvement in quality of life if it is not
accompanied by stability, psychological well-being, and economic security. Return
to work is a complex process that involves physical, emotional, and social factors,
as described in other rehabilitation contexts (Pestana et al., 2017). Some studies
include additional variables such as functional independence, social participation,
family support, or life satisfaction, but their assessment is heterogeneous and
unsystematic. The diversity of instruments used to measure activities of daily living,
quality of life, mental health, or subjective well-being limits comparability between
studies. This reinforces the need for more standardized assessments to improve
clinical applicability.

Strengths of the review

This scoping review provides a comprehensive mapping of the available evidence on
VR in spinal cord injury (SCI), including different intervention modalities, geographic
contexts, and participant profiles. Research gaps were identified, and key information
on study designs, populations, interventions, and outcomes was systematized, which
may inform future research and clinical practice in occupational therapy.

Limitations of the evidence and of this review

The available evidence exhibits methodological heterogeneity, small sample
sizes, a lack of robust experimental designs, and limited standardization in outcome
measurement. The geographic concentration of studies and the context-dependent
nature of interventions limit generalizability. As a scoping review, this work did not
assess the methodological quality of the included studies, and temporal and linguistic
restrictions may have excluded relevant research.
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Implications for practice and future research

Clear conceptual and operational frameworks for VR in SCI are needed to support
the classification and replication of interventions. Future research should employ
longitudinal designs with adequate sample sizes and standardized variables, evaluating
not only return to work but also its sustainability and impact on quality of life. From an
occupational therapy perspective, it is recommended to prioritize interventions focused
on meaningful occupation and interdisciplinary teamwork.
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Appendix 1. Complete bibliographic search strategy used in the databases.

PubMed

(“spinal cord injuries” [Mesh] OR “spinal cord” [TITLE] OR “paraplegia” [Mesh]
OR paraplegi* [TITLE] OR “Quadriplegia” [Mesh] OR quadriplegi* [TITLE] OR
tetraplegi* [TITLE])

AND

(employment [Mesh] OR employ* [TITLE] OR Job [TITLE] OR work* [TITLE]
OR “work” [Mesh] OR “workforce” [Mesh] OR “workforce diversity” [Mesh] OR
Profession* [TITLE] OR “labor force” [TITLE] OR career [TITLE] OR “workplace”
[Mesh])

AND

(“Rehabilitation, Vocational’[Mesh] OR  “rehabilitation” [Subheading] OR
Rehabilitati* [TITLE] OR educati* [TITLE] OR assist* [TITLE] OR adaptat*
[TITLE] OR accessib* [TITLE] OR intervent* [TITLE] OR reintegrat* [TITLE]
OR accomodat* [TITLE] OR “barrier removal” [TITLE] OR “employment barriers”
[TITLE] OR “barrier management” [TITLE] OR “return to work” [Mesh] OR “return
to work” [TITLE] OR “back to work” [TITLE] OR “Individual Placement Support”
[TITLE] OR “occupational therapy” [TITLE])

Limit: Last 15 years.

Results: 226

Scopus

TITLE (“Spinal cord” OR quadriplegi* OR paraplegi* OR Tetraplegi*)

AND

TITLE (Employ* OR job* OR profession® OR work* OR “labor force” OR career)

AND

(rehabilitati* OR assistan®* OR  vocation®* OR accessib* OR adaptat® OR
accommodat® OR intervent* OR Educat® OR reintegrat* OR “barrier removal” OR
“employment barriers” OR “barrier management” OR “return to work” OR “back to
work” OR “Individual Placement Support” OR “occupational therapy”)

Limit: 2010-2024, Article, Review, Spanish, English, Portuguese.

Results: 263.

Web of Science

TITLE (“Spinal cord” OR quadriplegi* OR paraplegi* OR Tetraplegi*)

AND

TITLE (Employ* OR job* OR profession* OR work* OR “labor force” OR career)

AND

(rehabilitation OR  assistan®* OR vocation® OR accessib* OR adaptat®* OR
accommodat® OR intervent* OR reintegrat* OR “barrier removal” OR “employment
barriers” OR “barrier management” OR “return to work” OR “back to work” OR
“Individual Placement Support”™ OR “occupational therapy”)

Limit: 2010-2024, Article, Review, Spanish, English, Portuguese.

Results: 149.
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