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Assistive Technologies for Persons with 
Disabilities in the Skilled Trades: A Scoping Review

ABSTRACT

	 A significant global shortage of skilled workers is expected within the next decade; 
meanwhile, persons with disabilities are an overlooked source of talent. With the appropriate 
support, accommodations, and training, persons with disabilities can thrive and make valuable 
contributions in these critical occupations. Emerging developments of assistive technologies 
offer new opportunities to remove barriers for persons with disabilities to (re)enter and re-
main in the skilled workforce. 

	 We conducted a scoping review to synthesize the existing research pertaining to assis-
tive technologies designed to improve the accessibility of skilled trade occupations for persons 
with disabilities. Through a systematic search of seven databases and two rounds of screen-
ing, 12 relevant articles were identified. 

	 Most articles focused on assistive technologies to support physical disabilities in the 
skilled trades, whereas few researched assistive technologies for cognitive or sensory disabil-
ities. Our findings emphasize the need for employers’ awareness of the assistive technologies 
available in order to incorporate them into their disability management strategies. 

	 By fostering inclusive and accessible workplaces, organizations can support the (re)
integration of workers with disabilities and attract new talent, thereby contributing to the 
growth and development of the economy. 

KEYWORDS

	 Skilled labour, construction, manufacturing, workplace accommodations, musculoskel-
etal disorders
 
 

6



Accessible Skilled Trades | 2026  

Assistive Technologies for Persons with 
Disabilities in the Skilled Trades: A Scoping Review

INTRODUCTION

	 Disability is often mistaken for inability, but this misconception overlooks a signifi-
cant untapped source of talent (Lengnick‐Hall et al., 2008; T. J. Smith et al., 2023). Disability 
is a broad term that encompasses any impairment – physical, mental, intellectual, cognitive, 
learning, communication, or sensory – that, in interaction with a barrier, hinders full and equal 
societal participation (Government of Canada Legislative Services Branch, 2023). With the 
appropriate support, accommodations, and training,  persons with disabilities can thrive and 
make valuable contributions to the workplace (Stokar & Orwat, 2018). However, persons with 
disabilities continue to face unemployment and underemployment. 

	 In Canada, the employment rate of persons with disabilities (59%) is significantly lower 
than those without a disability (80%); of those not employed or in school, 39% (nearly 645,000 
individuals) have the potential to work (Canada, 2022b). Meanwhile, there is a significant short-
age of skilled trade workers, who we define as those who work within the construction, man-
ufacturing, transportation, or service sectors. Over 700,000 skilled trade workers in Canada 
are expected to retire by 2028 (Employment and Social Development Canada, 2022). Ontario 
alone will need more than 100,000 skilled trade workers within the next decade to meet and 
keep pace with demands (Government of Ontario, 2023). The record-high job vacancy rates 
have made skilled trades businesses in Canada less competitive. Amidst these challenges, 
the Canadian Government has implemented financial incentives to encourage persons with 
disabilities to pursue a career in the skilled trades (Canada, 2022a). However, the challenges 
experienced by persons with disabilities go beyond financial barriers. 

	 Several barriers prevent persons with disabilities from pursuing or even considering 
a career in the skilled trades. Persons with disabilities typically do not work in the trades 
because the work environments have not been designed or adapted to accommodate their 
needs (i.e., appropriate support is not provided, and tasks and functions on site are too diffi-
cult) (Newton & Ormerod, 2005). This is often compounded by the fact that many employers 
perceive skilled trades as unsuitable careers for persons with disabilities due to harsh phys-
ical work environments (Houtenville & Kalargyrou, 2015; Newton & Ormerod, 2005) and the 
perceived complexity and cost of workplace adjustments (Churchward et al., 2017). Due to the 
nature of the work and the perceived and actual difficulties in matching a person’s functional 
limitations with tasks/roles/environments within the skilled trades, employers have ques-
tioned whether a career in skilled trades is suitable for persons with disabilities (Newton & 
Ormerod, 2005; Winter et al., 2016).
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	 Contrary to conventional beliefs, several countries have shown that persons with 
disabilities can excel in trade jobs. Task analyses revealed that workers with disabilities can 
perform a significant portion of trade-related tasks when given the appropriate accommoda-
tions. For instance, in an aircraft manufacturing company, workers with low-level paraplegia, 
workers with general paraplegia, and wheelchair users could complete 100%, 89%, 89% of the 
tasks analyzed, respectively (Simonelli & Camarotto, 2008). In another task analysis of brick-
layers, carpenters, steel fixers, painters, and labourers, it was found that people with hearing 
impairments could perform all assessed activities without any adaptations, while individuals 
with leg or foot amputations could still perform the jobs with some adjustments (e.g., hav-
ing appropriate prosthesis, or co-worker support) (Guimarães et al., 2015). Thus, working in 
skilled trade occupations is possible for persons with disabilities, given that organizations are 
open to matching persons with disabilities with appropriate tasks and accommodations for 
the role. 

	 Recent technological advancements have transformed the tools available to tradespeo-
ple and the skills and abilities needed to operate them. By leveraging technological advance-
ments and implementing appropriate accommodations, we can unlock the full potential of this 
untapped workforce. Assistive technologies are equipment or technology that persons with 
disabilities can use to overcome or minimize barriers at the workplace and effectively perform 
various work tasks (Padkapayeva et al., 2017). Hence, assistive technologies can empower 
persons with disabilities to perform essential tasks and reduce the need for role reallocation. 
Assistive technologies also offer new opportunities for persons with disabilities to (re)enter 
and remain in the workplace as a skilled trades worker. Given that the lack of suitable alter-
native work is the top reason workers with disabilities do not return to the workplace (Winter 
et al., 2016), examining the emergence and potential applications of assistive technologies can 
provide valuable insights into innovations that can enhance participation in skilled trades. 

	 In this review, we aim to systematically synthesize the existing literature on assistive 
technology that facilitates the inclusion of persons with disabilities in skilled trades occupa-
tions. The following research question was formulated: What assistive tools and technologies 
have been studied to improve inclusivity and accessibility in skilled trade occupations for 
people with disabilities? 
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METHODS

	 To address our research question, we conducted a scoping review. Scoping reviews 
are particularly useful for understanding the breadth and nature of the research conducted 
about a topic, summarizing findings from a heterogeneous body of knowledge in methods, and 
identifying gaps within the existing literature. Scoping reviews adopt a robust and systematic 
approach to the search strategy, the identification of relevant articles, and the data extraction 
and charting of research (Munn et al., 2018; Tricco et al., 2018). Our scoping review adopted 
the methodology and best practices set out by the PRISMA Extension for Scoping Reviews 
(Tricco et al., 2018). 

Systematic Search Strategy
	 We systematically searched seven databases for original peer-reviewed articles per-
taining to assistive technologies aimed at making skilled trade occupations more inclusive and 
accessible for people with disabilities. The databases used included PubMed, Scopus, Psy-
cINFO, Web of Science, Embase, ProQuest, and Sociological Abstracts. These databases were 
selected due to their comprehensive coverage of topics related to disability accommodation. 

	 We adopted the PICO (population, intervention, comparison, outcome) model to guide 
the development of the search terms. Although we did not limit the search to a specific 
comparison group, we specified that the context in which persons with disabilities would be 
working or pursuing work in. Thus, search terms were developed around four key concepts: 
1) persons with disabilities, 2) skilled trade occupations, 3) workplace accommodations, and 
4) outcomes related to employment (Table 1). Where applicable, subject headers (e.g., MeSH 
terms, EmTrees) for each of the databases were also identified. Boolean operators “OR” and 
“AND” were used between search terms within a concept and across concepts, respectively. 
The formal search was conducted on November 27, 2023, and yielded a total of 2715 results 
after removing duplicates. 
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Table 1. Search terms.

Population 
(Persons with 
Disabilities)

disabilit* OR impair* OR handicap* OR disabl* OR neurodiver*

Intervention 
(Workplace 

accommoda-
tions for people 
with disability)

intervention* OR program* OR policy OR policies OR procedure OR pro-
cedures OR practice OR practices OR management OR stay-at-work OR 
"stay at work" OR return-to-work OR "return to work" OR accommodat* OR 
"work* adaptation" OR training OR "work* socialization" OR "job coaching" 
OR "peer support" OR "modified duty" OR "modified duties" OR "modified 
jobs" OR "modified job" OR "modified work" OR "assistive device" OR "assis-
tive devices" OR "assistive technolog*" OR "technical aids" OR "technical aid" 
OR "technical aides" OR " equipment adjustment*" OR "equipment modifi-
cation*" OR "flexible hour*" OR "flexible shift*" OR "flexible schedule*" OR 
"job placement*" OR "work* placement" OR "engineering design*" OR "built 
environment"

Context 
(Skilled Trades)

“skilled trade*” OR “industrial work*” OR “industrial jobs” OR “industrial 
sector*” OR “automotive work*” OR “automotive jobs” OR “automotive sec-
tor*” OR “automotive industr*” OR “construction work*” OR “construction 
jobs” OR “construction sector*” OR “construction industr*” OR “manufactur-
ing sector*” OR “manufacturing industr*” OR “service sector*” OR hospitali-
ty OR “food processing industry*” OR “food industr*” OR “food service*” OR 
“Agricultural Equipment Technician*” OR “Appliance Service Technician*” 
OR “Auto Body and Collision Technician*” OR “Automotive Refinishing 
Technician*” OR “Automotive Service Technician*” OR “Baker” OR “Bakers” 
Or “Boilermaker*” OR “Bricklayer*” OR “Cabinetmaker*” OR “Carpenter*” 
OR “Concrete Finisher*” OR “Construction Craft Worker*” OR “Electrician*” 
OR Cook OR Cooks OR “Drywall Finisher*” OR “Plasterer*” OR “Floorcover-
ing Installer*” OR “Gasfitter*” OR Glazier* OR Hairstylist* OR “Heavy Duty 
Equipment Technician*” OR “Heavy Equipment Operator*” OR “Millwright*” 
OR “Industrial Mechanic*” OR “Instrumentation and Control Technician*” 
OR “Insulator*” OR Ironworker* OR Horticulturist* OR Lather* OR “Interior 
Systems Mechanic*” OR Machinist* OR “Metal Fabricator*” OR 
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 Context 
(Skilled Trades)

“Fitter*” OR “Crane Operator*” OR “Motorcycle Technician*” OR “Oil Heat 
System Technician*” OR Painter* OR Decorator* OR “Parts Technician*” 
OR Plumber* OR “Powerline Technician*” OR “Recreation Vehicle Service 
Technician*” OR “Refrigeration and Air Conditioning Mechanic*” OR Roofer* 
OR “Sheet Metal Worker*” OR Steamfitter* OR Pipefitter* OR Tilesetter* OR 
“Tool and Die Maker*” OR “Transport Trailer Technician*” OR “Truck and 
Transport Mechanic*” OR “Welder*”

Outcomes of
Interest 

(Employment)

diversity OR diverse OR equity OR "job status" OR jobstatus OR inclusion OR 
inclusiv* OR employ* OR work* OR occupation* OR participat* OR retention 
OR retaining OR recruitment OR recruiting OR hiring OR hire OR hires OR 
attracting OR attract OR reintegrat* OR integrat* OR earning* OR accessib*

Relevant Study Selection 
	 Original peer-reviewed research articles written in English that identified or assessed 
assistive technologies for persons with disabilities in the skilled trades were selected and 
retained. Assistive technologies were defined as “any item, piece of equipment, software 
program, or product system that is used to increase, maintain, or improve the functional 
capabilities of persons with disabilities” (Assistive Technology Industry Association, 2015). 
We included case studies, case reports, needs assessments, and experimental studies. 
Articles were excluded for the following reasons: a) published before 2000, b) non-original 
peer-reviewed journal article (e.g., review articles, editorials), c) not related to skilled 
trades occupations, d) not related to people with existing disability (e.g., primary prevention 
intervention), e) not related to an assistive technologies (e.g., flexible work schedules, work 
reallocation, organizational policies). 

	 Relevant studies were selected over two rounds of screening: a preliminary title and 
abstract screen and a full-text review. Both phases were completed using the Covidence 
systematic review software (Veritas Health Innovation, Melbourne, Australia) and a screening 
tool that was developed a priori.

	 During the title and abstract screening, four reviewers independently reviewed the 
titles and abstracts of each article by selecting “Yes,” “No,” or “Maybe” to their relevance for 
inclusion. Two reviewers screened each title and abstract. An article proceeded to full-text 
review if it received two “yes” votes, two “maybe” votes, or a “yes” and a “maybe” vote. Any 
discrepancies between reviewers (i.e., one “yes” and one “no” vote, or one “maybe” and one 
“no” vote) for inclusion of an article were discussed by the reviewers until consensus was 
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reached; the article was retained for full-text review when consensus could not be reached. 
Four hundred forty-seven studies advanced to full-text review. 

	 The full-text review was completed independently by three researchers, with each 
article reviewed by at least two of the researchers. Articles were included for data extraction 
if the two reviewers agreed. If an article was excluded, the reason for exclusion was recorded. 
Similar to the preliminary title and abstract screening, any discrepancies between reviewers 
of an article were discussed among the coauthors until a consensus was reached. Twelve 
articles were retained for data extraction (Figure 1). 

Figure 1. PRISMA flow diagram of the process to retrieve relevant articles.
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Data Extraction
	 Two co-authors independently extracted relevant study characteristics (e.g., lead 
author, year of publication, country where the study was conducted, study objective, study 
design, and study sample) and key findings from each article. To facilitate interpretation while 
accommodating the heterogeneous nature of the research methodologies, the articles were 
organized based on the disability type(s) that the assistive technology assisted.
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RESULTS

	 We identified 12 peer-reviewed articles that described, identified, or evaluated assistive 
technologies for tradespersons with disabilities (Table 2). Overall, most of the assistive 
technologies were designed to support physical disabilities such as low back pain, paralysis, 
loss of limb, and musculoskeletal disorders in general. Research in this area was conducted in 
Spain (n=3), Brazil (n=2), the United States (n=2), Finland (n=1), Iran (n=1), New Zealand (n=1), 
Germany (n=1) and India(n=1).

	 One study described software that converts engineering information drawings 
into Braille for visually impaired CNC operators. Two studies trialed various combinations 
of assistive technologies and work designs to make production work more accessible to 
people with a diverse range of disabilities, including cognitive, learning, and developmental 
disabilities. Most of the interventions identified were tested or designed for industrial and 
manufacturing workers, such as CNC operators, truck drivers, meat cutters, and  
assembly workers.
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Table 2. Summary of studies pertaining to assistive technologies to make skilled trade occupations more inclusive and accessible 
for people with disabilities.

Lead author 
(year), country

Aim of study Study design Intervention (Int) / Control (Ctrl) Study Sample

Physical (e.g., mobility, flexibility, and dexterity, and pain-related disabilities)

Husing (2021), 
Germany

Introduce a new approach of 
better match level of assistance 
from collaborative robots for 
various levels of capabilities

Methods paper Int: Human-robot collaboration 
software that considers human 
capabilities and process 
requirements to determine the 
level of support or assistance of a 
collaborative robot.

1 simulation of an assembly 
worker in a wheelchair 
performing the "form-fit 
positioning" task.

Bataller-Cerve-
ro (2019), Spain

Evaluate the effectiveness 
of a lumbar support on back 
functionality and disability in 
assembly-line workers who have 
low back pain. 

Randomized 
controlled trial 
(2-months)

Int: Back support (Activemov 
Lombalift, BSN medical)

Ctrl: Kinesiotape on the lower 
back without any stress

28 assembly-line workers with 
low back pain of two plants of 
the same electrical appliances 
manufacturing company.

Rannisto 
(2019), Finland

Evaluate the effect of insoles with 
leg-length discrepancy correction 
among meat cutters with leg-
length discrepancy. 

Randomized con-
trolled trial 
(1 year)

Int: Leg-length discrepancy 
corrected insoles (JalasFX2 
insoles)

Ctrl: Insoles (JalasFX2 insoles)

42 meat cutters with leg-length 
discrepancy and low back pain 
who were over 35 years old and 
had > 10 years of tenure (20 int; 
22 ctrl)

Accessible Skilled Trades | 2026  15
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Lead author 
(year), country

Aim of study Study design Intervention (Int) / Control (Ctrl) Study Sample

Physical (e.g., mobility, flexibility, and dexterity, and pain-related disabilities)

Kim (2018), 
United States

Evaluate the ability of two seating 
interventions to attenuate whole-
body vibration exposures and 
improve health outcomes for 
truck drivers with low back pain.

Randomized con-
trolled trial  
(1 year)

Int: Active vibration-cancelling 
seats
Ctrl: Air ride seat (passive 
suspension)

40 truck drivers with low back 
pain (16 interventions; 17 
controls after dropout)

Guimarães 
(2015), 
Brazil

Evaluate jobs on a construction 
site to determine the profile of 
workers with disabilities who 
could perform these jobs and 
what adaptations are needed.

Mixed methods Int: Fingers, thumb, hand, arm, 
leg, and foot prosthetics

Task analysis: 1 bricklayer, 1 
carpenter, 1 steel fixer, 1 painter, 
2 labourers and 1 foreman on 
the construction site of a water 
supply network. 

Rezazadeh 
(2011), Iran

Evaluate a novel facial multichan-
nel bioelectric-signals processing 
approach that extracts affective 
measures to facilitate control 
commands in a crane operation 
simulation

Crossover study Int: Virtual crane training system 
controlled using facial gestures 
and updated using effective mea-
sures
Ctrl: Virtual crane training system 
controlled using facial gestures

10 healthy male students aged 
23 ± 2 years; participants did not 
have disabilities. 
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Lead author 
(year), country

Aim of study Study design Intervention (Int) / Control (Ctrl) Study Sample

Physical (e.g., mobility, flexibility, and dexterity, and pain-related disabilities)

Dean (2011), 
New Zealand

Explore and document the expe-
riences of New Zealand farmers 
who continue to work despite 
their low back pain

Mixed methods Participant identified int.: upright 
shearing platforms; shearing 
harnesses; improved ATV seating 
and design; animal conveyor 
systems, new baling gear.

33 farmers with recent episode 
of non-specific low back pain and 
continued working.

Simonelli 
(2008), 
Brazil

Systematize tasks at a Brazilian 
aircraft manufacturing plant 
to identify industrial tasks that 
can potentially be performed by 
persons with disabilities

Observations Int: Appropriate prostheses for 
upper and lower-limb amputees 

Task analysis: 19 workstations at 
a Brazilian aircraft manufacturer

Simulated personas: persona 
with low-level paraplegia, general 
paraplegia, low-level tetraplegia, 
impaired hearing, hemiplegia, 
upper limb amputee with 
appropriate prostheses, lower-
limb amputee with appropriate 
prosthesis, wheelchair user with 
intact upper limbs.

Oleske (2007), 
United States

Evaluate the effectiveness of 
a back support on promoting 
recovery from a work-related low 
back disorder.

Randomized 
controlled trial (1-
year)

Int: Back support belt (Ergodyne 
Proflex) + Education 
Ctrl: Education alone

433 employed hourly union work-
ers from 3 automotive divisions 
who had a recent diagnosis of a 
work-related low back pain (222 
int; 211 ctrl)
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Lead author 
(year), country

Aim of study Study design Intervention (Int) / Control (Ctrl) Study Sample

Sensory (Vision or seeing disability)

Ramteke 
(2014), India

Describe a method to covert 
engineering drawings information 
into Braille.

Methods paper Int: A method to convert engi-
neering drawings into Braille

Braille output have not yet been 
tested on visually impaired ma-
chine operators

Multiple Disabilities

Simoes (2021), 
Spain

Describe and evaluate an im-
mersive and interactive training 
system for workers with impair-
ments by reducing the mental 
resources required to complete a 
task.

Non-randomized 
control trial

Int: Cross Reality (XR) prototype

Ctrl: Continuous support from a 
supervisor who answered partici-
pants’ questions during the task.

20 electrical panel assembly 
workers (10 women, 10 men; 4 
with cognitive impairments, 4 
with physical disabilities, and 2 
with a sensory impairment

Miralles (2011), 
Spain

Describe the Poka-Yoke approach 
and evaluate its impact in a 
sheltered work centre for the 
disabled.

Pre-post study Int: The Poka-Yoke approach, a 
universal design approach that 
uses devices on process equip-
ment to prevent errors and en-
hance quality and overall output.

12 employees with various 
disabilities at a sheltered work 
centre for the disabled.
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ASSISTIVE TECHNOLOGIES FOR PHYSICAL DISABILITIES

Assistive Technologies For Low Back Pain
	 Most articles regarding physical disability studied assistive technologies aimed at 
enabling existing workers with low back pain (LBP) to continue work by reducing LBP-relat-
ed exposures and symptoms. Four of the five studies used randomized controlled trials to 
evaluate the assistive technologies; the remaining study adopted a retrospective approach to 
identify interventions already used by farmers with LBP. Of the randomized controlled trials, 
two investigated back supports for manufacturing workers experiencing LBP. Although limit-
ed evidence supports the use of back supports as a tool for primary prevention, the authors 
explored whether back supports could be effective as a secondary prevention device used to 
promote recovery and prevent recurrence (Bataller-Cervero et al., 2019; Oleske et al., 2007). 
Oleske et al. (2007) compared the outcomes between a group that received both a back sup-
port and a back education program versus a control group that received only the back edu-
cation program. Bataller-Cervero et al. (2019), on the other hand, compared the use of back 
support with a control group that received two strips of Kinesiology tape applied without any 
tension on the paraspinal muscles. Both studies found no differences between the intervention 
and control groups and concluded that back supports were generally ineffective to promoting 
recovery and preventing recurrence. Two other types of LBP-related assistive technologies 
were evaluated, via randomized controlled trials, for their effectiveness in promoting recovery 
and preventing recurrence. Kim et al. (2018) investigated the differences in LBP and other 
health outcomes between two seating interventions aimed at reducing whole-body vibration, 
a risk factor for LBP. The seat technology evaluated was an industry-standard air-suspension 
seat versus an active suspension seat. Measurements of regional body pain, low back disabil-
ity, physical and mental health, and work limitation were collected before the intervention and 
3 and 6 months after implementation of the seats. Although both interventions significantly 
reduced whole-body vibration exposures, the active suspension had a more significant vibra-
tion reduction. Kim et al. (2018) also found that the group using the active suspension seat 
experienced significant improvements in all health and work outcomes, including decreased 
LBP and work limitation, while the group using the air suspension seat showed no statistically 
significant improvements in those measures (Kim et al., 2018). Rannisto et al. (2019) evaluated 
the effect of insoles that corrected leg-length discrepancy among meat cutters. Compared to 
those who wore regular insoles, participants who wore the leg-length discrepancy correction 
insoles experienced significantly more improvements in self-reported measures of LBP inten-
sity, sciatic pain, physical functioning, and likelihood of sick leaves compared to participants 
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who wore regular insoles (Rannisto et al., 2019). Unlike the back supports, both Kim et al. 
(2018) and Rannisto et al. (2019) found that the studied assistive technologies were beneficial 
for individuals with pre-existing LBP.  

	 One retrospective study interviewed the farmers with LBP about their mindset and 
strategies for continuing to work despite having LBP. The farmers shared that they had to 
“re-think” their approach to work. They noted the tasks that aggravated their LBP and identi-
fied ways to modify their tasks or equipment. Some assistive technologies identified included 
animal conveyor systems, new bailing gear, upright shearing platforms, and improved ATV 
seating designs. Although farmers with lived experiences identified these assistive technolo-
gies, they have not been evaluated for generalizability to other farmers with LBP. 

Software-Related Assistive Technologies
	 Two studies explored the feasibility of novel computer models to enable persons with 
physical disability to work. Husing et al. (2021) described a method to adjust the level of assis-
tance provided by a collaborative robot to match the capabilities of a person with a disability. 
The method considers both human capabilities (e.g., exerting force, working with both hands) 
and the task requirements of an industrial job. In a case example, the authors illustrated 
how this approach was successfully used to accommodate a wheelchair user in completing 
a form-fitting task (Hüsing et al., 2021). Rezazadeh et al. (2011) evaluated a method that uti-
lized an individual’s facial expressions to virtually control heavy-duty equipment. The method 
enhances the accuracy and sensitivity of the commands and controls by updating the program 
in real-time using the users’ bioelectric signals (i.e., cognitive load and level of satisfaction). 
Results from laboratory testing found that the method accurately differentiated between facial 
expressions and could be used over long periods and in different job sites. The authors sug-
gested that the method would be particularly useful to people who are paralyzed below the 
neck (Rezazadeh et al., 2011).

Use of Prosthetics
	 Two studies assessed the physical, mental, and sensory demands of various jobs and 
tasks to identify tasks and jobs that persons with disabilities can perform. Through simulated 
work scenarios and personas, the studies evaluated the feasibility of persons with disabilities 
working in those occupations. Simulated personas included people with a loss of limb who 

20



Accessible Skilled Trades | 2026  

Assistive Technologies for Persons with 
Disabilities in the Skilled Trades: A Scoping Review

used prosthetics. Both studies were conducted in Brazil, one on a construction site and the 
other on an aircraft manufacturing plant (Guimarães et al., 2015; Simonelli & Camarotto, 2008). 
De Guimaraes et al. (2015) found that the use of appropriate prostheses for the leg or foot, as 
opposed to crutches, would enable workers to move around the construction site and handle 
tools while moving and standing. As a result, they could perform all tasks of the bricklayer, 
carpenter, steel fixer, painter, labourer, and foreman. Similarly, Simonelli et al. (2008) assessed 
19 workstations within an aircraft manufacturing plant and found that 68% of the work could 
be filled by workers with loss of upper limb, given that they had adequate prostheses.

Assistive Technologies for Visual Impairments
	 One study described and pilot tested a parser software for converting engineering 
drawings into voice or Braille for blind machine operators (Ramteke et al., 2014). The software 
extracts design features from engineering information drawings in neutral CAD (computer-aid-
ed design) formats and converts it into a text description, which can be converted into Braille 
(i.e., BRF files) or voice. Application of the software for a simple 2D drawing was successful in 
extracting the start and end point of coordinates of lines, establishing connectivity between 
points, and correctly determining the length and orientation of each line. The text output from 
the parser was also successfully converted to voice and Braille. Despite its success, further 
development is needed before the parser software can be implemented in practice for more 
complex engineering drawings. 

Assistive Technologies Supporting Multiple Disability Types
	 Two studies described and evaluated approaches to utilizing assistive technologies to 
simplify various assembly tasks and work processes (Miralles et al., 2011; Simões et al., 2021). 
One was a cross-reality (XR) training system prototype, and the other was Poka Yoke, a univer-
sal design approach that uses simple devices, such as sorting boards, on process equipment 
to prevent errors and enhance quality and overall output. Both approaches aimed to reduce 
the mental demands of a task, reduce errors, and enhance output quality for all workers.

	 The XR training system used projectors and step-by-step voice commands to guide 
workers through the procedures of a wiring task (Simões et al., 2021). With the aid of the XR 
training system, workers with disabilities (physical, sensory, cognitive, and learning) were able 
to complete tasks that they typically couldn’t complete. Participants who used the XR training 
system took less time to complete the task than those who did not. In fact, without the assis-
tance of the XR training system, many participants were unable to complete the task. 
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	 The Poka-Yoke approach was piloted in five workstations of a sheltered work centre 
for persons with disabilities that assembles and packages electrical/electronic devices and 
metal/plastic products for furniture (Miralles et al., 2011). At the time of the study, twelve of 
twenty workers had difficulties with one or several of the five workstations. Considering the 
five workstations and twelve workers, 61.7% of person-to-task assignments were incompat-
ible. Following the implementation of the Poka-Yoke approach, there was a 35% increase in 
possible person-to-task assignments. As an example of how an assistive technology was used 
to modify a task, a counting board was used to ensure the correct number of screws was in-
cluded in the package. Both the XR training system and the Poka-Yoke approach can be imple-
mented to benefit all workers, however, they particularly benefit those with mental disabilities. 
A summary of the research findings is presented in Table 3.
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Table 3. Key findings and outcomes of assistive technologies studied.

Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Bataller-
Cervero (2019)

Back support 
belt (Activemov 
Lombalift, BSN 
medical)

Low back 
pain

No change in maximum flexion 
angle, elongation and flexion ve-
locity and F/R ratios for right and 
left longissimus and multifidus 
of the Flexion-Relaxation, lumbar 
normality index, collaboration in-
dex, sit-to-stand normality index, 
and lifting a weight index.
No improvement in lumbar func-
tionality and disability for assem-
bly-line workers with previous 
episodes of sick leave by low 
back pain when wearing a flexible 
lumbar support.

N/A N/A

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease
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Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Oleske (2007) Back support 
belt (Ergodyne 
Proflex)

Low back 
pain

↓ lower back pain disability and 
neurogenic symptoms in both 
study groups

↑ improved physical health in 
both study groups
No impact of back supports plus 
health education on mental or 
physical health, low back pain, 
back pain disability, neurogen-
ic symptoms, the likelihood of 
recurrence of an episode or 
other administrative measures of 
healthcare utilization.

No difference in lost 
work time between 
study groups

Use of a back support with 
health education may aid in 
reducing the likelihood of a 
recurrent work-related low back 
disorder in industrial workers in 
parts distribution centers.

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease
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Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Kim (2018) Active vibra-
tion-cancelling 
seats

Low back 
pain

>25% ↓ ARROW DOWN low back 
pain
↓ other musculoskeletal out-
comes 

↑ group’s physical health after 
intervention while control group 
experienced no improvements 
(SF-12 scores)

↓ work limitation in 
the intervention group 
over time whereas the 
control group showed 
inconsistent changes.

~50% ↓WBV exposure reduction 
in the intervention group and 
~26% ↓ in the control group.
No change in the impulsive 
exposures post-intervention and 
between groups.

Rannisto 
(2019)

Leg-length dis-
crepancy correct-
ed insoles (Jalas-
FX2 insoles)

Low back 
pain

↓ low back pain intensity (− 2.6; 
95% C.I.  −3.7 to − 1.4), 
↓ sciatic pain intensity (− 2.3; − 
3.4 to − 1.07) 
↑ physical functioning (9.6; 
1.6–17.6) (RAND-36)
↓ likelihood of sick leaves (OR 
-3.7; -7.2 to -0.2) 

Effective intervention among 
workers with low back pain and 
a standing job.

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease
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Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Dean (2011) Upright shearing 
platforms; shear-
ing harnesses; 
improved seat-
ing and design 
of ATVs; animal 
conveyor sys-
tems, new baling 
gear

Low back 
pain

N/A Participants were able 
to continue work by 
modifying their work 
activities through new 
technologies.

Interventions are already used 
by participants to remain at 
work.

Husing (2021) Software that 
customizes the 
level of support 
or assistance 
from a collab-
orative robot 
based on human 
capabilities and 
process require-
ments

Musculo-
skeletal 
disorder

N/A Assessing the demands of each task and the capabilities 
of an individual will allow programmers to adjust the level 
of assistance provided by the collaborative robot to match 
the capabilities of the individual.

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease

Accessible Skilled Trades | 2026  26



Assistive Technologies for Persons with Disabilities in the Skilled Trades: A Scoping Review

Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Guimarães 
(2015)

Finger, thumb, 
hand, arm, leg, 
and foot pros-
thetics

Loss of 
limb

N/A Climbing scaffolding poses a serious and imminent risk to 
those with amputated fingers using fixed prosthetics (i.e., 
tasks of the labourer, bricklayer, carpenter and steel fixed)
Use of leg or foot prosthetic would allow work to be car-
ried out in all jobs evaluated

Simonelli 
(2008)

Upper and lower 
limb prosthetics

Lost of 
limb

N/A 68% of the 19 workstations can be completed by up-
per-limb amputees wearing adequate prostheses; 100% by 
lower-limb amputees wearing adequate prostheses

Rezazadeh 
(2011)

Virtual crane 
training system 
controlled using 
facial gestures 
and updated 
using effective 
measures

Quadriple-
gia

N/A Users were more satisfied with the affective interface 
compared to traditional interface.
Usable over a long-running period, different operation 
sites, and different levels of difficulty with high-perfor-
mance measures.

Ramteke 
(2014)

Process to con-
vert engineering 
drawings into 
Braille

Visually 
impaired

N/A Successfully converted engineering drawings into Braille. 
Some limitations exist before implementation.

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease
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Lead 
author 
(year),

Intervention Disability 
Type

Findings and Outcomes

Health and Wellness
Productivity and 

Performance
Feasibility and Uptake

Miralles (2011) Poka-Yoke uni-
versal design 
approach

Physical; 
Intel-
lectual; 
Cognitive; 
Mental

36% increase in task completion 
among 12 workers after rede-
signing 5 workstations using 
Poka Yoke.

Application of Poka-Yoke offered benefits to all workers, 
not just those with disabilities.

Simoes (2021) Cross Reality 
(XR) prototype

Physical; Sensory; Cognitive; 
Learning

Significant productivity 
gains

High adoption by participants, 
validating the suitability of the 
solution for workers in industrial 
manufacturing processes.

↑↓ Significant increase or decrease; ↑↓ Non-significant increase or decrease
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DISCUSSION

	 Assistive technologies are critical in making skilled trade jobs and tasks accessible to 
persons with disabilities, thus potentially mitigating the skills shortage. In this scoping review, 
we identified 13 unique assistive technologies designed for used by skilled trade workers 
across 12 articles. Active vibration-cancelling truck seats allowed workers with LBP to work 
regular hours and reduced the intensity of self-reported lower back pain (Kim et al., 2018). 
The Poka-Yoke approach and an XR training system supported sheltered workers with mental 
disabilities in completing tasks they previously found challenging or impossible (Miralles et 
al., 2011; Simões et al., 2021). Technological advancements using facial and affective inputs 
to control a virtual crane may one day allow quadriplegics to operate heavy-duty equipment 
virtually (Rezazadeh et al., 2011). Research has also been done to develop processes and 
software for converting engineering drawings into Braille to allow the visually impaired to in-
dependently operate CNC machines (Ramteke et al., 2014). There is also software to program 
collaborative robots to match the level of support provided with the abilities of persons with 
disabilities (Hüsing et al., 2021). Much of the identified assistive technologies-related research 
was conducted within the past 15 years and focused on workers with physical disabilities with-
in the industrial and manufacturing sectors. 

	 Assistive technologies will play a significant role within organizational work disability 
management programs/systems in making skilled trades more accessible. Assistive technolo-
gies have the potential to provide persons with disabilities a sense of independence at work by 
reducing their reliance on others (Simões et al., 2021). Assistive technologies also support per-
sons with disabilities to work as tradespeople (where the skills shortage exists), as opposed to 
being assigned other work within the sector. Given their benefits, we must also acknowledge 
their limitations as an accommodation strategy. Assistive technologies is only one type of 
accommodation strategy within the disability management toolbox and should be considered 
alongside other strategies. For example, most of the assistive technologies identified in our 
study were for people with physical-related disabilities. Alternative accommodations may be 
necessary for people with sensory or mental disabilities, such as a sign interpreter, supervisor 
support, modified duties/hours/locations, and adjustments to the built environment (e.g., light-
ing, noise level). We must also acknowledge the reality that some disabilities are unsuitable or 
unsafe for some skilled trades and work environments. For example, visual disabilities would 
pose significant challenges on the construction site, as vision is essential for performing tasks, 
navigating the work site, and avoiding safety hazards.
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	 Despite the advancements and research, there remains a need for more intervention 
studies to assess the impact and feasibility of assistive technologies in the workplace. Find-
ings may facilitate design improvements and support employers’ decisions for adoption (E. M. 
Smith et al., 2025). This is important because not all assistive technologies work as intended 
in practice. For example, two studies found that back belts did not positively impact manufac-
turing workers with LBP (Bataller-Cervero et al., 2019; Oleske et al., 2007). To our knowledge, 
there is an abundance of commercially available assistive technologies for the skilled trades 
that have yet to be evaluated. The Job Accommodations Network lists over 145 items that 
aim to improve workers’ capacity for working in the construction sector alone (Job Accom-
modation Network, n.d.). The lack of awareness of assistive technologies available for skilled 
trade-related tasks and the complexities of participant selection and recruitment may be over-
arching barriers for research in this area.

	 A lack of awareness in the assistive technologies available for skilled trade-related 
tasks exists, and there is a misconception that assistive technologies need to be expensive and 
high-tech custom-made devices (Padkapayeva et al., 2017). However, the assistive technolo-
gies listed in the Job Accommodations Network are often commercially available devices that 
are not advertised as assistive technologies for persons with disabilities. Examples of assistive 
technologies for construction workers with disabilities can be as simple as adjustable draft-
ing tables, extra grip gloves, or leg-foot gas pedals. Similarly, in their evidence synthesis of 
accommodations for people with physical disabilities, Padkapayeva et al. (2017) found that as-
sistive technologies include not only high-tech, but also low-tech equipment or tools as simple 
as hooks, gloves, or change dispensers. Assistive technologies for workers with mild function-
al limitations usually involve providing low-cost, commercially available products. Although 
anyone can use these assistive technologies to make the skilled trades tasks more inclusive 
and accessible, our scoping review found that they have not been documented in the literature 
through the lens of work integration for people with disabilities. Documenting the implemen-
tation of simple and inexpensive assistive technologies can help employers explore potential 
accommodations that may reduce employment barriers for persons with disabilities.
Best practice suggests adopting a case-by-case approach to determine reasonable accommo-
dations for each worker with a disability (CSA Group, 2024). Hence, the selection and recruit-
ment of appropriate study participants who may benefit from the use of an assistive technol-
ogy is logistically difficult. For the retained articles, we note that researchers mainly focused 
on assistive technologies that support common work disabilities, such as LBP; conversely, 
we note the lack of research on assistive technologies for people with mental disabilities, 
potentially due to unique individual differences. In fact, most (~42%) of the retained articles 
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investigated assistive technologies for people with LBP, which makes sense because LBP is 
a prevalent work disability and shares similar work limitations (e.g., bending, twisting, lifting) 
(Rosenblum & Ruth, 2023). Further, most of the retained studies were conducted in the in-
dustrial and manufacturing sectors (i.e., truck driving or assembly line work), which are more 
controlled environments than the construction sector. In fact, only one study was conducted 
on a construction site (De Guimaraes, 2015). Additional articles related to the use of assistive 
technologies in the construction sector were not identified since De Guimaraes et al. (2015) 
intimated the “lack of literature on the topic of the workplace accommodation of people with 
disabilities in the construction industry”. The combination of obtaining the appropriate sample, 
assistive technology, and study setting is a challenge for intervention studies to evaluate their 
impacts and feasibility in practice. 

Recommendations for Future Studies 
	 To guide future studies, it is worth reflecting on the past successes of the retained 
articles aimed at advancing our understanding of assistive technologies to make the skilled 
trades more accessible for persons with disabilities. 

1.	 Taking a retrospective approach: While intervention studies (e.g., prospective studies, 
randomized controlled trials, controlled trials, crossover studies) are important for under-
standing the generalizability and effectiveness of an assistive technology, they face chal-
lenges with the application of one AT for a homogenous study sample (mentioned above). 
As an alternative approach, Dean et al. (2011) identified farmers with low back pain and 
interviewed them about their strategies to remain productive on the farm. This approach 
identified and synthesized several effective assistive technologies and strategies already in 
use that make farming accessible for farmers with low back pain. 

2.	 Collaborating with sheltered work and training centers to pilot and evaluate innovations: 
Sheltered work and training centers employ equity-deserving populations such as per-
sons with disabilities. Miralles et al. (2011), Ramteke et al. (2014), and Simoes et al. (2021) 
recruited their participants in this type of organization to find a more homogenous sample 
to evaluate an assistive technology.

	 Additionally, it is important that employers or workers are aware of interventions avail-
able for accommodation. We believe that compiling a database of case studies that provide 
trade-specific examples of how people with disabilities were accommodated. Websites such 
as the Job Accommodations Network and REHADAT Assistive Products (REHADAT, n.d.) have 
an inventory of case studies on how assistive technologies were implemented. Case studies 
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are useful in communicating the real-life context in which assistive technologies have been 
implemented (Crowe et al., 2011). However, they should be interpreted with caution if lacking 
scientific rigour and if there is little basis for generalization. 

Limitations
	 This review is not without limitations. Our focus on assistive technologies excluded 
personal protective equipment, such as masks for individuals with asthma or immunodeficien-
cies and hearing protection for the hearing impaired, and other forms of accommodation that 
do not fall under our definition of assistive technologies . The scope of our review also exclud-
ed fundamental devices needed for an ergonomic work environment (e.g., adjustable seats 
and tables for appropriate seating posture, environmental brightness and contrast regulation 
for visual comfort, etc.). Consequently, our findings may not fully capture the diverse range of 
tools and strategies available to support accessibility in the skilled trades. However, we en-
sured a robust selection process by having at least two independent reviewers screen each 
paper. We also retained assistive technologies for all disability types and organized them by 
disability type. This is an important step as disability research has often grouped people with 
disabilities together, assuming one homogenous group. This review focused on the unique 
assistive technologies for various disability types. 

32



Assistive Technologies for Persons with 
Disabilities in the Skilled Trades: A Scoping Review 

33Accessible Skilled Trades | 2026  

CONCLUSION

	 This scoping review underscores the importance and need for research on assistive 
technologies to make skilled trade occupations more accessible for persons with disabilities. 
The literature reveals a variety of assistive technologies, such as active vibration-cancelling 
seats and software converting engineering drawings into Braille, that accommodate physical, 
sensory, and cognitive disabilities. Despite these advancements, further research is needed to 
evaluate the practical impacts of assistive technologies in real-world settings. Employers must 
be aware of the effectiveness of assistive technologies and consider its implementation as 
part of a comprehensive disability management strategy. The findings highlight the necessity 
of a case-by-case approach to accommodate the unique needs of individuals with disabilities, 
while also recognizing the broader benefits of universal design principles. Future research 
should focus on overcoming barriers to assistive technologies adoption, including cost con-
cerns and lack of awareness, to fully leverage the potential of assistive technologies in reduc-
ing the skills shortage in the skilled trades. By fostering an inclusive workplace, organizations 
can support the work reintegration of those with acquired disabilities and attract new talent, 
contributing to the growth and development of the Canadian economy and infrastructure.
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