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Abstract

Background

Many individuals with disabilities face barriers to meaningful employment. Legislation has
been put in place to ensure employment equity for individuals with disabilities in Canada.
However, little is known about the employment profile and experiences of people with seeing
disabilities.

Objectives

The objectives of our research study were to explore the employment rates of people with
seeing disabilities in Canada, the factors associated with being employed, and supports and
barriers that affect their work participation.

Methods

We used the nationally representative data from the Canadian Survey on Disability (CSD)
2017, collected by Statistics Canada. The CSD is a national cross-sectional survey of Cana-
dians 15 years of age and above who face a functional limitation due to a health-related con-
dition, representing more than 6 million (n = 6,246,640) Canadians. Our analyses focused
on people who reported having a seeing disability. A subset of the complete dataset was
created, focusing on individuals with a seeing disability. Weighted descriptive analyses
were performed using SPSS. Multivariate logistic regression analyses were conducted for
individuals between 25—-64 years of age to identify predictors of employment.

Results

Out of the estimated 892,220 working-age adults (25—-64 years) with a seeing disability who
were represented by the survey, 54% were employed, 6% were unemployed and 40% were
not in the labour force. Early onset of seeing disability (OR: 1.33; 95% CI: 1.32—1.35), less
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severe seeing disability (OR: 1.51; 95% CI: 1.49-1.53), education above high school (OR:
2.00; 95% ClI: 1.97-2.02) and daily use of the internet (OR: 2.46; 95% CI: 2.41-2.51) were pos-
itively related with employment. The top three employment accommodations that were needed
and were made available included: modified work hours (45%); work from home (38.5%) and
a modified workstation (37%). The top three needed but least available accommodations were
technical aids (14%), communication aids (22%) and a computer with specialized software or
adaptation (27%). Overall, 26% reported that an accommodation was required but was not
made available by the employer. While 75% of individuals with a seeing disability were out of
the labour force due to their condition, the remaining identified barriers that prevented them
from working which included (top 3): (i) too few jobs available (20%); (ii) inadequate training/
experience (19%), (iii) past attempts at finding employment were unsuccessful (19%).

Conclusion

Adults with seeing disability in Canada experience lower labour force participation than the
general population. Rigorous programs are required to assist them with the job search, job
retraining and workplace accommodations. It is important for governments to improve
efforts towards inclusive education and develop strategies that promote digital literacy of
employees and job seekers with visual impairments. Although accessibility legislations have
been put in place, programs should be established that provide accessibility solutions for
various employers, enabling them to hire individuals with different abilities.

Introduction

Employment is not only a source of income but also a means to identity, independence, partici-
pation, health, and social well-being for all individuals. Yet, many individuals living with disabili-
ties worldwide face barriers to meaningful and gainful employment and live under the poverty
line [1-3]. Previous research suggests that individuals with disabilities are less likely to find
employment than individuals without disabilities, despite similar age and educational attainment
[4]. Available estimates from the Canadian Survey on Disability of 2017 indicated that the
employment rates (including both full- and part-time employment) for approximately 6 million
Canadians aged 15 and over who have one or more disabilities is 59% compared to an 80%
employment rate for those without disabilities [5]. Similarly, the Canadian time-use survey indi-
cated that individuals with disabilities spend 60-100 minutes less time in competitive jobs or paid
employment while spending more time in household work (18-20 minutes more) per day [6].
Lower employment rates for individuals with disabilities, and the work participation dis-
parity between this population and the “abled” community, have been attributed to several
physical, procedural, and attitudinal barriers [7-9]. Some of the commonly reported physical
barriers include lack of accessible buildings and workstations, lack of transportation and reli-
able commuting options, and lack of signage, as well as communication failures [10, 11]. Poli-
cies and practices that systematically limit individuals’ work participation are referred to as
procedural barriers. They include inaccessible or insensitive hiring processes, lack of work-
place accommodations, and lack of transparent communication between employers and dis-
abled employees [12, 13]. The last and probably more concerning barriers to employment for
individuals with disabilities are attitudinal barriers. These include assumptions, beliefs, stigma
and stereotypes about the person with a disability in general and their ability and potential to
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perform a particular job [14, 15]. Estimates suggest that between 12% to 51% of workers with
disabilities report facing one or more of these barriers, which have deterred them from looking
for work or from advancing in their careers [16, 17].

In the case of individuals with visual impairment, the factors that have been tested for associa-
tions with employment outcomes in the literature can be divided into three groups: demographic
or personal factors, disability-related factors, and service-related factors. Demographic or per-
sonal factors include age, sex/gender, education level, aboriginal status, race/ethnicity and self-
efficacy and skills. Disability-related factors include age of onset of visual impairment, severity,
cause of impairment, and additional disabilities along with sight loss. Lastly, the service-related
factors include availability of transportation, availability of mentorship or other vocational reha-
bilitation services or job training as well as use, availability, and accessibility of assistive devices
and technology. Of all these factors, only a few have consistently been identified as significantly
associated with employment outcomes. These include education, severity of the seeing disability,
the presence of an additional disability, transportation, and accessibility. Effects of other factors,
such as age, sex, ethnicity, age of onset of the visual impairment etc. have been inconsistent across
several studies [18-20]. Other than these, a few studies indicate that employer attitudes play a
critical role in determining employment outcomes of individuals with a visual impairment [21].

Several pieces of legislation have been put in place to ensure employment equity for individ-
uals with disabilities [22]. Specific to Canada, the Employment Equity Act, established in 1995,
aimed to achieve workplace equity by ensuring that individuals from designated groups i.e.,
women, persons with disabilities, indigenous communities, and people of colour are not only
treated equally but also provided special accommodations to ensure equal employment oppor-
tunities and employment benefits [23]. More recently, the Accessible Canada Act, passed in
2019, focusses on developing and enforcing accessibility standards in Canada, not only within
private industry but also within the major sectors that fall under federal jurisdictions, such as
transportation, banking, and telecommunications [24]. This new legislation aims to set out the
accessibility requirements and enforcement measures to prevent any barriers to employment
or overall participation of persons with disabilities.

Despite significant research and policy attention given to employment concerns of people
with disabilities, there is not much known about the employment outcomes and experiences
of people with seeing disabilities (those who are blind or partially sighted) in Canada [25, 26].
The majority of the empirical evidence (except national surveys) on employment outcomes
and experiences of individuals with disabilities is drawn from individuals with physical, mental
or learning disabilities, living in the United States or Europe [27]. There are only a few studies
that specifically focus on employment among Canadians with sensory disabilities, most of
which are either dated or small-scale [28-31]. These estimates are important to ascertain the
effectiveness of employment policies (or lack thereof) for people with seeing disabilities [32].
Therefore, the objectives of our research study were to explore:

1. Employment rates of people with seeing disabilities in Canada.
2. Factors associated with being employed for the members of this population.

3. Supports and barriers affecting their work participation.

Methods
Canadian survey on disability

To fulfill our study objectives, we used the nationally representative data from the 2017 Cana-
dian Survey on Disability (CSD) collected by Statistics Canada [33]. The CSD is a national
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survey of Canadians 15 years of age and above who experience a functional limitation due to a
health-related condition. It is a cross-sectional post-census survey conducted every five-years.
The sample for the 2017 CSD was drawn from the pool of individuals who reported facing a
long-term health problem or medical condition in the 2016 census. The census and CSD used
a two-phase stratified sampling technique, wherein the first phase involved a stratified system-
atic sample of one in four households occupying a private dwelling in most Canadian regions,
and all households in remote areas and on First Nations reserves. The second phase involved
the CSD sample which was selected from individuals who reported having difficulty in
response to the sub-questions about activities of daily living on the long-form census question-
naire. This sample excluded people living on First Nations reserves and those under the age of
15 as of May 10, 2016.

From the larger pool of census respondents, the CSD used a disability screening question-
naire (DSQ) to identify individuals with one or more of these 10 disability types: hearing,
vision, mobility, flexibility, dexterity, pain, learning, mental health, memory, and developmen-
tal disabilities. The DSQ was first created and used in the 2012 CSD and was then used in the
2017 CSD with improvements. The DSQ defines disability based on the social model approach
and takes a person’s level of functional difficulty and their subjective assessment of the effect of
these difficulties on their daily activities into account [33]. Persons who reported a limitation
in their day-to-day activities were identified as having a disability and were assigned a disabil-
ity severity score, based on two criteria. First, based on the intensity of the activity limitations,
that measured the degree to which difficulties were experienced across various domains of
functioning and, second, based on the frequency of activity limitations, that measured how
often daily activities were limited by these difficulties. A final global score was created by add-
ing individual scores on all 10 disability scores.

Along with disability types, the CSD also captured information on specific medical diagno-
ses that affected daily functioning of individuals, and classified those health conditions accord-
ing to the 10" International Classification of Diseases (ICD-10) code developed by the World
Health Organization [34]. In terms of the scope of information, the CSD included various
modules to collect specific information on an individuals’ disability-related characteristics
such as the severity and age of onset of the disability; educational attainment and experiences;
labour force status and details; access to government services; use of, and unmet needs for
health services; use of, and unmet needs for aids and assistive devices; general health status;
housebound status; and internet use. All of the information was collected for each of the 10
Canadian provinces and three territories.

The CSD reached a response rate of 69.5% corresponding to 50,000 individuals and repre-
senting more than 6 million (n = 6,246,640) Canadians. It is important to note that Statistics
Canada suggests each respondent in the sample survey represents not only themselves but also
other people who were not sampled. To account for this, each survey respondent was assigned
a weight equivalent to the number of people they represented in the larger population, and
therefore all estimates provided here are expressed in weighted numbers. More information
on sampling and data collection within the CSD is available on the Statistics Canada website
and CSD concepts and methods guide [33].

Study population and analysis

Our analysis focused on people who reported having a seeing disability on the CSD. The ethi-
cal clearance for the study was obtained from the institutional review board of Université de
Montréal (#2020-164 CERC-20-057-D). We also obtained approval from the joint adjudica-
tion committee of Statistics Canada to access master files for the CSD data through the
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Statistics Canada Research Data Centre located at Queen’s University in Kingston, Ontario,
Canada. All the data were fully anonymized before access. We created a separate subset of the
larger CSD dataset which included individuals who reported having a seeing disability, with or
without other types of disabilities. Within the CSD, persons with a seeing disability were iden-
tified as persons whose daily activities are limited because of difficulties with their ability to
see, and who were identified using two questions on the survey. The first question asked about
the level of difficulty a person has in seeing even while wearing their glasses or contact lenses,
where applicable. Then, for those with at least some difficulty seeing, a subsequent question
asked how often this difficulty limited their daily activities. It is to be noted that persons who
reported “some” difficulty seeing but “rarely” being limited in their daily activities, were not
identified as having a seeing disability in the CSD.

We analyzed the demographic (i.e., age, sex, province, education) and disability-related
characteristics of our study population (i.e., age of onset of disability, severity of disability,
number of types of disabilities, number and types of aids or assistive devices used, use of other
aids) using descriptive statistics and reported them as counts and proportions. Employment
details such as employment status, accommodations, labour force discrimination and barriers
to labour force participation were also analyzed using descriptive statistics and reported as per-
centages. Data that were missing due to non-response or invalid questions were not included
in the analysis.

To identify factors that were associated with positive employment outcomes, we built a
multivariate binary logistic regression model for working-age adults (25-64 years) with a see-
ing disability. Two other models were built for males and females separately within this age
group [35]. Our main outcome variable for logistic regression was employment divided into
two categories—i) employed with either a full-time or part-time job; ii) unemployed and out of
the labour force. The independent variables that were included in the logistic models included
sex, age of onset of disability, severity of disability, number of types of disabilities, number of
aids or assistive devices used, provincial region, education, and frequency of internet use.
These factors were chosen because they have previously been associated with employment
among individuals with sight loss, blindness, or vision impairment [18-20, 36], and were avail-
able in the CSD dataset. All the independent variables that were found to be associated with
our outcome variable during bivariate analysis were entered into the model together and were
excluded if they were non-significant, using backward elimination. A p-value of < .05 was
considered statistically significant. We performed all statistical analyses using the Statistical
Package for Social Sciences version 25 (IBM SPSS Statistics, Armonk, New York, USA).

Results
Demographic profile
Of all survey respondents, around 1.5 million (n = 1,519,840) Canadians reported having a see-
ing disability. These individuals constituted 24% of all people with disabilities in Canada and
5.4% of the total Canadian population (15 years and above). Almost 60% of the individuals
with a seeing disability were between 25-64 years of age, 35% were above 65 years and the
remaining 5% were between 15 to 24 years of age. The prevalence of a seeing disability was
higher among females (60%) compared to males (40%). The province of Ontario had the high-
est number of individuals living with a seeing disability (44.8%) followed by British Columbia
(16.6%) and Quebec (13.5%). In terms of prevalence, British Columbia (6.14%) had the highest
prevalence of people with a seeing disability, followed by Nova Scotia (6.04%) (Fig 1).

Out of all individuals with a seeing disability, 77% reported it to be mild to moderate and
23% reported a severe or very severe seeing disability. Approximately 3 in 10 individuals had
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Fig 1. Prevalence of seeing disability across Canadian provinces, 2017.

https://doi.org/10.1371/journal.pone.0260160.9001

early onset i.e., between 1 to 15 years of age (25.4%) or at birth (3.8%). Fourteen percent had
only a seeing disability, while 27% had two or three types of disabilities and 59% had more
than three disabilities. Most individuals with a seeing disability had a high school diploma/cer-
tificate or less (45%), followed by 26% with a trade certificate or college diploma (Table 1).
More than half (60%) used one or more special aids or devices (other than eyeglasses or con-
tact lenses) to assist in day-to-day functioning. The most used devices were magnifiers (25%),
large print reading materials (17%), smartphones (12%) and computers with specialized soft-
ware (11%).

Employment profile and factors affecting employment

In total, 37% of individuals with seeing disabilities over the age of 15 were employed while 58%
were out of the labour force and 5% were unemployed in 2017. Of those who reported being
employed, 79% were in full-time employment while 21% were in part-time employment.
Within the working-age adult cohort (25-64 years) (representing an estimated 892,220 adults
with a seeing disability in Canada), 54% were employed, 6% were unemployed and 40% were
not in the labour force. Of those who reported being employed, 80% were in full-time employ-
ment while 20% were in part-time employment; and 85% had a permanent job while 15%
reported having a temporary job. Of the 54% of working-age adults with seeing disabilities (25-
64 years) who were employed, the majority (83%) were employed by a third-party employer
while 17% were self-employed, which included working for a family business for free.
Bivariate analysis suggested that there was a significant difference in the employment rates
between males and females, with males being more likely to be employed than females (OR:
1.36; 95% CI: 1.35-1.37). Higher age, later onset of a seeing disability, greater severity of the

PLOS ONE | https://doi.org/10.1371/journal.pone.0260160 November 29, 2021 6/17


https://doi.org/10.1371/journal.pone.0260160.g001
https://doi.org/10.1371/journal.pone.0260160

PLOS ONE

Employment outcomes and experiences of people with seeing disability in Canada

Table 1. Demographic profile of persons with seeing disability in Canada, 2017 (N = 1,519,840).

Population

N (%)

Total individuals with a seeing disability

1519840 (100%)

Age groups
0 15-24 88010 (5.79%)
« 25-64 892220 (58.70%)
« 65 and above 539610 (35.50%)
Sex
» Male 616800 (40.58%)
« Female 903040 (59.41%)

Age of onset

« From birth

57610 (3.79%)

o 1-14 years

385380 (25.35%)

o 15-24 years

145230 (9.55%)

e 25-44 years

265420 (17.46%)

» 45-64 years

397610 (26.16%)

» 65-75 years

71454 (4.70%)

« After 75 years

67710 (4.45%)

« Not known or not stated

129420 (8.51%)

Severity of disability

« Mild or moderate severe

1173020 (77.18%)

« Severe or Very severe

346810 (22.81%)

Number of types of disabilities

¢ One

217900 (14.33%)

« Two or three

412540 (27.14%)

» More than three

889400 (58.51%)

Education

« Less than high school diploma or its equivalent

337320 (22.19%

« High school diploma or a high school equivalency certificate

)
)

« Trade certificate or diploma

(
344570 (22.67%
142800 (9.39%)

« College, CEGEP or other non-university certificate/diploma

252910 (16.64%)

« University certificate or diploma below the bachelor’s level

57190 (3.76%)

« Bachelor’s degree

168330 (11.07%)

« University certificate/diploma/degree above bachelor’s level

86970 (5.72%)

« Not known or not stated

129750 (8.53%)

Employment status

« Employed

560520 (36.88%)

° Full time employment

° 436080 (77.79%)

° Part-time employment

© 118020 (21.05%)

« Unemployed

70980 (4.67%)

« Not in the labour force

885800 (58.28%)

https://doi.org/10.1371/journal.pone.0260160.t001

seeing disability, use of a seeing aid, use of other general aids, higher number of aids used, and
a greater number of types of disabilities were associated with lower employment rates (see
Table 2 for strength of these associations). Education above high school and daily use of the
internet was positively related with employment. People residing in the Atlantic provinces
(New Brunswick, Prince Edward Island, Nova Scotia, and Newfoundland and Labrador) had
the lowest employment rates while those living in Northern Canada (Yukon, Northwest terri-
tories, and Nunavut) had the highest employment rates (Table 2). Employment rates were
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Table 2. Employment profile of persons with seeing disability in Canada, 2017 (N = 1,519,840).

Total Employed 95% CI
Age Numbers Percent Numbers Percent Odds Ratio* Lower CI Upper CI
e 15-24 88010 5.80 43240 49.13 13.04 12.82 13.26
° 25-64 892220 58.80 480070 53.80 15.73 15.55 1591
« 65 and above 539610 35.56 37200 6.89 Ref.
Sex
« Men 616800 40.58 253860 41.15 1.36 1.35 1.37
« Women 903040 59.42 306660 33.95 Ref.
Age of onset of the seeing disability
« 0-15 years 442990 29.15 236730 53.43 1.96 1.94 1.98
« 16-44 years 410650 27.02 177260 43.16 1.30 1.28 1.31
« 45-64 years 397610 26.16 146520 36.85 Ref.
Severity of the seeing disability
« Mild or moderate 1170700 77.03 460430 39.32 1.58 1.57 1.6
« Severe or very severe 346600 22.80 100480 28.99 Ref.
Education
« High school and below 681240 44.82 181680 26.66 Ref.
« Trade certificate, diploma or college 395590 26.03 189240 47.83 2.52 2.5 2.54
« University degree (Bachelor or above) 312280 20.55 158880 50.87 2.84 2.82 2.87
Number of types of disabilities
« Has seeing disability only 217900 14.34 122520 56.22 Ref.
e20r3 412540 27.14 210420 51.00 0.81 0.8 0.82
« more than 3 889400 58.52 227580 25.58 0.27 0.26 0.28
Number of seeing aids used
«0orl 947450 62.34 411940 43.47 Ref.
«2t03 424570 27.93 118510 27.91 0.50 0.49 0.51
«4to5 119690 7.87 24900 20.80 0.34 0.33 0.35
« more than 5 25580 1.68 5170 20.21 0.32 0.31 0.34
Total number of aids used
«0orl 593740 39.06 280650 47.26 Ref.
«2to3 483980 31.84 159980 33.05 0.55 0.54 0.56
e4to5 244080 16.05 68900 28.22 0.44 0.43 0.45
« more than 5 195500 12.86 50990 26.08 0.39 0.38 0.4
Provincial regions
« Atlantic provinces 115250 7.58 37730 32.73 Ref.
« Northern region 3970 0.26 2150 54.15 2.42 2.27 2.58
« Central region 886010 58.29 323800 36.54 1.18 1.16 1.19
« Western region 512070 33.69 196850 38.44 1.28 1.26 1.3
Internet frequency use
« Never 354970 23.35 26900 7.57 Ref.
« Daily 900210 59.23 466190 51.78 13.09 12.92 13.27
« Sometimes 261840 17.22 67160 25.64 4.2 4.14 4.27

*Unadjusted odds ratio.

https://doi.org/10.1371/journal.pone.0260160.t1002

reported lowest for those who used a white or identification cane (13%), closed circuit devices
(16%) or devices with oversized buttons (22%), and highest for those who used smartphones
(41%) or computers with specialized software (41%).
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After observing these patterns, we built three multivariate logistic regression models for all
working-age adults with seeing disabilities (25-64 years), and for males and females separately
within this age group. The following variables were included in the three models: age of onset
of a seeing disability, severity of a seeing disability, education, internet use, total number of
types of disabilities, total number of aids (seeing and other aids combined), and provincial
region. We used the likelihood ratio test, adjusted R square, -2 log likelihood values, the chi-
square value, Hosmer and Lemeshow tests, and percentage of correct prediction to assess
model robustness.

It is important to note that some of the variables included in the models were highly corre-
lated with each other, such as severity of a seeing disability and number of types of disabilities
with number of aids used, as well as education with internet use. When some of these variables
were dropped from the model to correct for multicollinearity, we found that model robustness
was reduced. As a result, we decided to build a hierarchical logistic model in which group of
variables were entered into the model using 4 blocks—block 1: age of onset, severity, number
of types of disabilities; block 2: provincial region; block 3: number of aids; and block 4: educa-
tion, frequency of internet use. The model significance and robustness were highest in this
type of modelling and each block of variables contributed significantly to increase model
robustness and overall model fit. The separation of variables in blocks reduced some degree of
their effect on each other and allowed us to show the combined effect of education and fre-
quency of internet use on employment. It also conveyed that, although a few variables were
correlated, they were exerting a significant amount of independent effect on employment, and
therefore dropping them out of the model would have reduced its robustness.

We found that all variables that were included in the first model were significantly associ-
ated with employment after controlling for each other. Out of all variables, number of types of
disabilities had the highest negative effect size, and frequency of internet use had the highest
positive effect size in the model. Individuals with a greater number of types of disabilities had
lower odds of employment (OR: 0.72; 95% CI: 0.71-0.72) in comparison to those with a seeing
disability only. Individuals who used the internet everyday had the highest odds of employ-
ment (OR: 2.46; 95% CI: 2.41-2.51) in comparison to those who used the internet sometimes
or never. Individuals with university or college degrees had the highest odds of being employed
(OR: 2.00; 95% CI: 1.97-2.02) compared with to those with less than high school education.
Individuals with a mild or moderate seeing disability, early onset of a seeing disability, those
using a lower number of aids or assistive devices and those living in Northern Canadian prov-
inces were significantly more likely to be employed in comparison to those with severe disabil-
ities, late onset of a seeing disability, those using a higher number of aids, and those living in
the Central (Ontario and Quebec), Western (Alberta, British Columbia, Saskatchewan and
Manitoba) or Atlantic provinces in Canada, after controlling for the other factors mentioned
above. Similar trends were found for males-only and females-only models, with the exception
of the impact of age of onset. For males, early age of onset of a seeing disability was associated
with poorer employment outcomes while, for females, early age of onset of a seeing disability
was associated with better employment outcomes (Table 3).

Employment experiences

To explore employment experiences of individuals with disabilities in Canada, the CSD asked
about the reasons that affected the respondents’ ability to change jobs or advance in their
career. While 37% of adults with seeing disabilities said that their condition limits the number
of hours that can be worked, and adapting to a new work environment would be difficult,
more than 25% highlighted stigma or discrimination due to conditions, and difficulty in
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Table 3. Logistic regression model for predictors of employment for adults (25-64 years) with seeing disability in Canada, 2017 (N = 892,220).

Model 1: Both Model 2: Males only Model 3: Females only
95% confidence 95% confidence 95% confidence
intervals intervals intervals

Odds Ratio | Lower | Upper | OddsRatio | Lower | Upper | OddsRatio | Lower | Upper

Severity of seeing disability (Less vs more severe) 1.51 1.49 1.53 1.20 1.18 1.22 1.84 1.81 1.87
Age of onset between 45-64 years Ref Ref Ref
Age of onset between 0-15 years 1.33 1.32 1.35 0.84 0.82 0.85 2.21 2.17 2.25
Age of onset between 16-44 years 0.96 0.95 0.97 0.63 0.61 0.64 1.51 1.48 1.54
Number of types of disabilities 0.72 0.71 0.72 0.70 0.70 0.70 0.73 0.72 0.73
Provincial region: Atlantic provinces Ref Ref Ref
Provincial region: Northern region 2.30 2.07 2.55 2.02 1.74 2.35 2.70 2.33 3.13
Provincial region: Central region 1.14 1.12 1.16 1.41 1.37 1.45 0.98 0.96 1.01
Provincial region: Western region 1.11 1.09 1.13 1.15 1.11 1.18 1.13 1.10 1.16
Number of seeing aids used 0.87 0.87 0.88 0.94 0.94 0.95 0.86 0.85 0.86
Education: High school and below Ref Ref Ref
Education: Trade certificate, diploma, or college 2.00 1.97 2.02 2.10 2.06 2.14 2.20 2.17 2.24
Education: University degree (Bachelor or above) 1.54 1.52 1.56 1.50 1.47 1.53 1.71 1.68 1.74
Internet Use frequency: Never Ref Ref Ref
Internet Use frequency: Daily 2.46 241 2.51 2.20 2.14 2.26 5.51 5.29 5.75
Internet Use frequency: Sometimes 1.32 1.29 1.35 0.82 0.80 0.85 3.74 3.58 3.90
Constant 1.13 2.28 0.24
Model 1 statistics: Model 2 statistics: Model 3 statistics
-2 Log likelihood: 904312.79 -2 Log likelihood: 384581.91 -2 Log likelihood: 500365.52
Model Chi-square: 174295.171 Model Chi-square: 74125.364 Model Chi-square: 116433.37
df: 12; p<0.001 df: 12; p<0.001 df: 12; p<0.001
% correct prediction: 70.8% % correct prediction: 73% % correct prediction: 72.4%
Nagelkerke R Square: 0.267 Nagelkerke R Square: 0.265 Nagelkerke R Square: 0.307

https://doi.org/10.1371/journal.pone.0260160.t003

obtaining required supports or accommodations as their top reasons affecting their ability to
advance in their career.

When asked about workplace accommodations, 26% reported that an accommodation
was needed but was not made available by the employer. The top three employment accom-
modations that were needed and were made available included: modified work hours
(45%); work from home (38.5%) and modified workstation (37%). The top three needed,
but least available accommodations were technical aids (14%), communication aids (22%)
and computer with specialized software or adaptation (27%). More than a third of respon-
dents (34%) did not tell their employer about their disability and did not ask for an accom-
modation (Table 4).

When asked about labour force discrimination, around 45% adults with seeing disabilities
who were employed said that they were disadvantaged in their employment due to their condi-
tion. For example, around 14% were refused a job in the past five years, and more than 10%
were refused a promotion and a job interview due to their condition. The CSD asked individu-
als who were unemployed for the reasons for facing difficulty in finding work. The top three
reasons that were identified were shortage of jobs (58%); not having enough education or
training for available jobs (55%); and not having the work experience required for available
jobs (52%). The CSD asked working-age adults who were out of the labour force about barriers
that prevented them from working. While 50% of individuals with seeing disabilities identified
that they were out of the labour force because of their condition, the remaining identified
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Table 4. Workplace accommodations needed and provided to employees with seeing disabilities (25-64 years), 2017 (N = 481,799).

Type of workplace accommodations

Modified work hours

Modified or different duties

Work from home

Modified/ergonomic workstation
Computer with specialized software or adaptation
Human support

Technical aids

Accessible elevator

Communication aids

Other equipment/help/work arrangements
Specialized transportation

Adapted washrooms

Needed Available
numbers percent numbers percent

171510 35.73 77270 45.05
134690 28.06 45170 33.54
102420 21.33 39430 38.50
96280 20.06 35730 37.11
56710 11.81 15520 27.37
32410 6.75 9450 29.16
24170 5.03 3320 13.74
23040 4.80 NA NA
21390 4.46 4740 22.16
16450 3.43 10590 64.38
13480 2.81 NA NA
13090 2.73 NA NA

Notes: NA: These numbers were not available for release due to minimum cell count restrictions.

https://doi.org/10.1371/journal.pone.0260160.t004

barriers that prevented them from working which included (top 3): (i) too few jobs available
(20%); (ii) inadequate training/experience (19%), (iii) past attempts unsuccessful (19%)
(Table 5).

Discussion

Our study had three objectives: to present employment rates for people with seeing disabilities
in Canada; to identify factors that are associated with being employed for them; and to identify
barriers and facilitators that affect employment outcomes of individuals with seeing disabili-
ties, to provide suggestions to improve their labour force participation. The first important
finding of our study was that, with all age-groups combined, 37% of individuals with a seeing
disability were employed while 58% were out of the labour force and 5% were unemployed in
2017. For working age adults (25-64 years), employment rates were higher as 54% were
employed, 6% were unemployed and 40% were not in the labour force. These rates have
remained significantly lower than the employment rates for people without disabilities in Can-
ada, which were 74% in 2012 and 80% in 2017 [5, 37].

Table 5. Barriers to labour force participation among adults with seeing disabilities (25-64 years), 2017
(N = 885,800).

Top barriers to labour force participation Number Percent
Few jobs available locally 68050 19.81
Training/experience not adequate 64900 18.89
Past attempts unsuccessful 64810 18.86
Lose additional supports 53490 15.57
Experienced discrimination 49740 14.48
Family responsibilities 40690 11.84
Expected income less than current 39370 11.46
Lack special transportation 32870 9.57
Experience accessibility issues 29700 8.64
Other barriers 18370 5.34
Family/friends discourage 17550 5.10

https://doi.org/10.1371/journal.pone.0260160.t005
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The employment rates for adults with seeing disabilities in Canada are comparable to the
rates from other countries. For example, McDonnall and Sui (2019) utilized the American
Community Survey (ACS) data and three other nationally representative surveys in the USA
to investigate the employment rates of people with visual impairments (ages 18-64 years) [38].
The authors reported that employment rates have not significantly increased over time, rang-
ing from 36.3% (in 2011) to 44.2% (in 2017) while the unemployment rates ranged from 4%
(in 1994-1995) to 19.8% (in 2011). A systematic review by Lund and Cmar (2019) reported the
overall employment rates for adults with visual impairment ranged from 32% to 70%, with
full-time employment rates between 25% and 46% [18]. Other studies using national survey
data from the USA also reported that less than half (43.5%) of working-age adults with visual
impairments were employed in 2016, out of which only 29.5% had full-year fulltime employ-
ment [39, 40]. In contrast, 76.5% of working-age adults without disabilities were employed
[40]. Another study conducted with 559 adults with legal blindness in USA found that 53% or
respondents were involved in paid employment, 25% were seeking employment and were
unemployed and 20% were not seeking employment [41]. The Canadian National Institute for
the Blind (CNIB) Foundation conducted an international survey in 2018 across Canada, Aus-
tralia, and New Zealand [42]. This study found employment rates among CNIB clients in Can-
ada were 42% (28% full-time, 14% part-time). Australia had an employment rate of 49% and
New Zealand had an employment rate of 56% among persons with sight loss. Please note that
the definitions for visual impairment, working age, and employment vary across these studies,
limiting our ability to make direct comparisons. However, these statistics provide a snapshot
of the employment status of individuals with visual impairments across North America, Aus-
tralia and New Zealand.

With regards to our second objective, we identified a group of modifiable and non-modifi-
able factors that were associated with positive employment outcomes among adults with seeing
disabilities in Canada. Among the non-modifiable factors were severity as well as age of onset
of the seeing disability, and the presence of other types of disabilities. Some studies have
reported similar findings regarding the impact of the severity of the seeing disability and sec-
ondary disabilities on employment [43-45]. These findings identify the potential subgroups
such as males with early onset of a seeing disability and individuals with a more severe seeing
disability and secondary disabilities who may need additional, rigorous, and targeted services
and supports to achieve competitive employment.

Among the modifiable factors that were significantly associated with employment out-
comes in our study were higher educational attainment and frequent use of the internet. A
large number of previously conducted studies have identified the level of educational attain-
ment as a significant predictor of employment among adults with visual impairments [18, 43,
46, 47]. Despite this evidence, individuals with visual impairments continue to experience bar-
riers in post-secondary education, mostly related to the inaccessibility and lack of assistive
technology to access information [48]. These findings emphasize the importance of improving
inclusive education efforts for children and youth with seeing disabilities with specific focus
on improving access and training on the use of assistive technologies. Our findings also indi-
cate the significance of improving digital literacy among students, employees, and job seekers
with visual impairments. The frequent use of the internet and computer-based assistive tech-
nology create a positive influence on quality of life of individuals with visual impairments [49].
Further, the skills required to use the internet and technology has also been identified as a rele-
vant factor in vocational training for persons with visual impairments [31].

Another important but unexpected finding of our study was that persons with a seeing dis-
ability who used a greater number of aids and assistive devices were less likely to be employed
in comparison to those who used none or a smaller number of such aids. Several possible
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reasons can explain this finding. First, in our stratified analysis, we found that people who
used a greater number of aids and assistive devices were more severely visually disabled, which
may have resulted in lower employment rates for this subgroup. The second reason may be
related to stigma on the part of the potential employer attached to the use of aids and assistive
devices, which may negatively affect employability. The use of assistive aids has been shown to
result in the negative evaluation of intelligence, achievement, and appearance of people with
disabilities by drawing negative attention to the user as an “unordinary person” and a belief
that person may be a liability rather than an asset [50, 51]. A recent study found that one of the
most common causes of non-acceptance of assistive devices among people with visual impair-
ments was social stigma and the fear of loss of employment, especially in working-age adults
[52]. Similarly, another study exploring employment outcomes among adults with Retinitis
Pigmentosa found that use of a cane or guide dog significantly reduced the odds of being
employed among study participants [53]. These findings point to the fact that social acceptabil-
ity towards aids and assistive devices is still low, especially for traditional or non-mainstream
devices, and efforts are needed to change such attitudes. Involving both disabled and non-dis-
abled communities in the design and development of assistive technologies, personal-contact
and friendships and a culture of inclusivity and openness could be some of the strategies to
improve the acceptance of assistive devices by both employers and people with visual impair-
ments [54-57].

With regards to our third objective, we found that negative employer attitudes, a lack of
assistive technology in the workplace, and disclosure issues affected the ability of workers with
seeing disabilities to advance in their careers. Among individuals who were either unemployed
or not in the labour force, inadequate training and education and a shortage of jobs were com-
monly reported barriers to employment. These findings align closely with the findings that are
reported in other studies. For example, negative employer attitudes, lack of assistive technol-
ogy and accommodations, and transportation issues were identified as top barriers in several
studies that explored employment outcomes among people with visual impairments [41, 46,
58-60].

Opverall, our findings suggest that employment rates of adults with seeing disability in Can-
ada improved slightly between 2012-2017. However, the global pandemic may have caused a
huge drop in these rates since 2019 and created a great scope for improving employment rates
further. Multipronged strategies are needed that provide appropriate support to job seekers as
well as employers. For example, disability diversity and workplace inclusion trainings that
highlight success stories can be offered to potential employers to overcome their common
inhibitions to hire people living with visual impairments [61]. These efforts may not only
improve employment outcomes for people with seeing disabilities but also for people with
diverse disabilities. Vocational rehabilitation and job readiness programs and interventions
designed for people with visual impairments can focus on providing them with diverse skills
sets, such as adaptive internet skills, job application and interview skills, dialogue and negotia-
tion for disability disclosure, independent travel, and networking skills that improve their self-
efficacy and chances of success in job search, retention, advancement, and satisfaction. These
elements have been previously identified to help those who live with a visual impairment to
gain and maintain meaningful careers [59, 60, 62-64].

Limitations

Our study, as well as the CSD itself, has certain limitations that should be considered while
interpreting the study findings. Firstly, the CSD is a cross-sectional survey; hence the cause-
effect relationships between different predictors of employment among people with seeing
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disabilities cannot be determined. Secondly, the survey excluded people living in collective
dwellings, on First Nations reserves, and those under the age of 15, and may not be entirely rep-
resentative. Thirdly, the data collected by the CSD comes from a sample of 50,000 individuals
that represent 6 million Canadians, and hence is subjected to sampling and other non-sampling
errors (response or measurement bias). Though extensive technical efforts were put in place by
Statistics Canada to overcome these limitations including weighting techniques, bootstrapping,
and qualitative testing of questionnaire prior to administration. Lastly, our analyses were lim-
ited to the variables that were contained in the data set, which restricted our ability to explore
this topic beyond the scope of the CSD questionnaire (such as job quality, stigma, or experiences
of adults with seeing disability with vocational rehabilitation programs in Canada).

Conclusion

Adults with a seeing disability in Canada experience lower labour force participation in com-
parison to the general population. Higher educational attainment and frequent internet use
are modifiable factors that improve labour force participation and employment outcomes for
adults with visual impairments. This implies that it is important for governments to improve
efforts towards inclusive education and develop strategies that promote digital literacy of
employees and job seekers with visual impairments. Our findings indicated that the use of a
seeing aid and assistive device was associated with lower employment rates which suggests that
social acceptability for traditional or non-mainstream devices remains low, and efforts are
needed to change such attitudes. Although accessibility legislations have been put in place, pro-
grams should be established that provide accessibility solutions to various employers, enabling
them to hire individuals with different abilities. Rigorous programs are required that assist
individuals with seeing disability with job search, job retraining, disability disclosure, and
workplace accommodations.

Acknowledgments

The authors acknowledge the support received from the Queen’s Research Data Centre for
providing access to the StatsCan data to conduct this project work. We also thank Christine
Robbins for her preliminary work on developing the project.

Author Contributions

Conceptualization: Shikha Gupta, Mahadeo Sukhai, Walter Wittich.
Data curation: Shikha Gupta.

Formal analysis: Shikha Gupta.

Funding acquisition: Walter Wittich.

Investigation: Walter Wittich.

Methodology: Shikha Gupta, Mahadeo Sukhai, Walter Wittich.
Project administration: Mahadeo Sukhai, Walter Wittich.
Resources: Mahadeo Sukhai, Walter Wittich.

Supervision: Mahadeo Sukhai, Walter Wittich.

Writing - original draft: Shikha Gupta.

Writing - review & editing: Shikha Gupta, Mahadeo Sukhai, Walter Wittich.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260160 November 29, 2021 14/17


https://doi.org/10.1371/journal.pone.0260160

PLOS ONE

Employment outcomes and experiences of people with seeing disability in Canada

References

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

United Nations: Department of Economic and Social Affairs. Disability and development report: Realiz-
ing the SDGs by, for and with persons with disabilities. The Elgar Companion to Development Studies.
2019. Available from: https://social.un.org/publications/UN-Flagship-Report-Disability-Final.pdf

Mitra S, Palmer M, Kim H, Mont D, Groce N. Extra costs of living with a disability: A review and agenda
for research. Disabil Health J. 2017; 10(4):475-84. https://doi.org/10.1016/j.dhjo.2017.04.007 PMID:
28501322

Pinilla-Roncancio M. The reality of disability: Multidimensional poverty of people with disability and their
families in Latin America. Disabil Health J. 2018; 11(3):398—404. https://doi.org/10.1016/j.dhjo.2017.12.
007 PMID: 29311035

Turcotte M. Insights on Canadian Society: Persons with disabilities and employment. Stat Canada.
2014;(75). Available from: http://www.statcan.gc.ca/pub/75-006-x/2014001/article/14115-eng.pdf

Morris S. Workplace accomodations for employees with disabilties in Canada, 2017. Statistics Canada.
2017.

Wilson C, McColl MA. Comparing integration and inclusion between Canadians and Americans with dis-
abilities: Evidence from national surveys of time use. Can J Disabil Stud. 2019; 8(3):18—40.

Collin C, Lafontaine-émond I, Pang M. Persons with disabilities in the Canadian labour market: An over-
looked talent pool. Ottawa: Library of Parliament; 2013.

Loprest P, Maag E. Barriers to and supports for work among adults with disabilities: Results from the
NHIS-D. Washington, DC: Urban Institute; 2001. Available from: https://aspe.hhs.gov/reports/barriers-
supports-work-among-adults-disabilities-results-nhis-d-0

Hammel J, Magasi S, Heinemann A, Gray DB, Stark S, Kisala P, et al. Environmental barriers and
supports to everyday participation: A qualitative insider perspective from people with disabilities.
Arch Phys Med Rehabil. 2015; 96(4):578-88. https://doi.org/10.1016/j.apmr.2014.12.008 PMID:
25813890

Government of Canada. Federal Accessibility Legislation—Technical analysis report. Government of
Canada. 2020. Available from: https://www.canada.ca/en/employment-social-development/programs/
accessible-people-disabilities/reports/consultations-findings.html

Bezyak JL, Sabella S, Hammel J, McDonald K, Jones RA, Barton D. Community participation and public
transportation barriers experienced by people with disabilities. Disabil Rehabil. 2020; 42(23):3275-83.
https://doi.org/10.1080/09638288.2019.1590469 PMID: 30991852

Chabot L. Institutional barriers to employment for individuals with disabilities. Semin Res Pap Ser.
2013; 31:1-19.

Hastbacka E, Nygard M, Nyqvist F. Barriers and facilitators to societal participation of people with dis-
abilities: A scoping review of studies concerning European countries. Alter. 2016; 10(3):201-20.

McColl MA. Appreciative Disability Studies. Captus Press Inc. Captus Catalogue; 2019.

Shier M, Graham JR, Jones ME. Barriers to employment as experienced by disabled people: A qualita-
tive analysis in Calgary and Regina, Canada. Disabil Soc. 2009; 24(1):63-75.

Till M, Leonard T, Yeung S, Nicholls G. Experiences of Adults with Disabilities among Canadians aged
15 years and older (2015). Stat Canada. 2015;(89):20.

Banks K, Chaykowski RP, Slotsve GA. The disability accommodation gap in Canadian workplaces:
What does it mean for law, policy, and an aging population? SSRN Electron J. 2017;1-42.

Lund EM, Cmar JL. A systematic review of factors related to employment outcomes for adults with
visual impairments. J Vis Impair Blind. 2019; 113(6):493-517.

McDonnall MC. Predictors of employment for youths with visual impairments: Findings from the second
national longitudinal transition study. J Vis Impair Blind. 2011; 105(8):453-66.

Crudden A, McBroom LW, Skinner AL, Moore JE. Comprehensive examination of barriers to employ-
ment among persons who are blind or visually impaired. Rehabilitation Research and Training Center
on Blindness and Low Vision. Mississippi State University; 1998.

Mohler CE. The process of obtaining and retaining employment among the vision-restricted. The Uni-
versity of Western Ontario; 2012. Available from: http://ir.lib.uwo.ca/digitizedtheses

Vornholt K, Villotti P, Muschalla B, Bauer J, Colella A, Zijlstra F, et al. Disability and employment—over-
view and highlights. Eur J Work Organ Psychol. 2018; 27(1):40-55.

Government of Canada. Employment Equity Act. Government of Canada 1995. Available from: https://
laws-lois.justice.gc.ca/eng/acts/e-5.401/

Government of Canada. Accessible Canada Act—Loi canadienne sur 'accessibilité. 2019 p. 1-82.
Available from: https://laws-lois.justice.gc.ca/eng/acts/A-0.6/

PLOS ONE | https://doi.org/10.1371/journal.pone.0260160 November 29, 2021 15/17


https://social.un.org/publications/UN-Flagship-Report-Disability-Final.pdf
https://doi.org/10.1016/j.dhjo.2017.04.007
http://www.ncbi.nlm.nih.gov/pubmed/28501322
https://doi.org/10.1016/j.dhjo.2017.12.007
https://doi.org/10.1016/j.dhjo.2017.12.007
http://www.ncbi.nlm.nih.gov/pubmed/29311035
http://www.statcan.gc.ca/pub/75-006-x/2014001/article/14115-eng.pdf
https://aspe.hhs.gov/reports/barriers-supports-work-among-adults-disabilities-results-nhis-d-0
https://aspe.hhs.gov/reports/barriers-supports-work-among-adults-disabilities-results-nhis-d-0
https://doi.org/10.1016/j.apmr.2014.12.008
http://www.ncbi.nlm.nih.gov/pubmed/25813890
https://www.canada.ca/en/employment-social-development/programs/accessible-people-disabilities/reports/consultations-findings.html
https://www.canada.ca/en/employment-social-development/programs/accessible-people-disabilities/reports/consultations-findings.html
https://doi.org/10.1080/09638288.2019.1590469
http://www.ncbi.nlm.nih.gov/pubmed/30991852
http://ir.lib.uwo.ca/digitizedtheses
https://laws-lois.justice.gc.ca/eng/acts/e-5.401/
https://laws-lois.justice.gc.ca/eng/acts/e-5.401/
https://laws-lois.justice.gc.ca/eng/acts/A-0.6/
https://doi.org/10.1371/journal.pone.0260160

PLOS ONE

Employment outcomes and experiences of people with seeing disability in Canada

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M,

42,

43.

44,

45.

46.

Lindsay S, Cagliostro E, Albarico M, Mortaji N, Karon L. A systematic review of the benefits of hiring
people with disabilities. J Occup Rehabil. 2018; 28(4):634-55. https://doi.org/10.1007/s10926-018-
9756-z PMID: 29392591

Wilson C, McColl MA, Zhang F, McKinnon P. Measuring integration of disabled persons: Evidence from
Canada’s time use databases. Can J Disabil Stud Publ. 2017; 6.1(June):181-203.

Padkapayeva K, Posen A, Yazdani A, Buettgen A, Mahood Q, Tompa E. Workplace accommodations
for persons with physical disabilities: evidence synthesis of the peer-reviewed literature. Disabil Rehabil.
2017; 39(21):2134—47. https://doi.org/10.1080/09638288.2016.1224276 PMID: 27936968

Shaw A, Gold D, Wolffe K. Employment-related experiences of youths who are visually impaired: How
are these youths faring? J Vis Impair Blind. 2007; 101(1):7-21.

Gold D, Simson H. Identifying the needs of people in Canada who are blind or visually impaired: Prelimi-
nary results of a nation-wide study. Int Congr Ser. 2005; 1282:139-42.

Benoit C, Jansson M, Jansenberger M, Phillips R. Disability stigmatization as a barrier to employment
equity for legally-blind Canadians. Disabil Soc. 2013; 28(7):970-83.

Wittich W, Watanabe DH, Scully L, Bergevin M. Development and adaptation of an employment-inte-
gration program for people who are visually impaired in Quebec, Canada. J Vis Impair Blind. 2013; 107
(6):481-95.

Onley D. Listening To Ontarians with disabilities: report of the third review of the accessibility for Ontar-
ians With Disabilities Act, 2005. 2019. Available from: https://files.ontario.ca/seniors-accessibility-third-
review-of-aoda-en-2019.pdf

Cloutier E, Grondin C, Lévesque A. Canadian survey on disability, 2017: Concepts and methods guide.
Statistics Canada; 2018. 1-81 p. Available from: http://www.statcan.gc.ca/pub/89-654-x/89-654-
x2014001-eng.pdf

World Health Organization. International statistical classification of diseases and related health
problems 10th revision. 2010. Available from: http://apps.who.int/classifications/icd10/browse/
2010/en

Heidari S, Bachelet VC. Sex and gender analysis for better science and health equity. Lancet. 2018;
392(10157):1500-2. https://doi.org/10.1016/S0140-6736(18)32619-9 PMID: 30496046

Martiniello N, Wittich W. Employment and visual issues in adulthood. In: Ravenscroft J, editor. The
Routledge Handbook of Visual Impairment. 1sted. London: Routledge; 2019. p. 415-37. Available
from: https://www.taylorfrancis.com/books/edit/10.4324/9781315111353/routledge-handbook-visual-
impairment-john-ravenscroft?refld=8b58dd13-1c84-4c86-9859-a1543296¢718

Bizier C, Contreras R, Walpole A. Canadian survey on disability: seeing disabilities among Canadians
aged 15 years and older, 2012. Statistics Canada; 2016. Available from: http://www5.statcan.gc.ca/olc-
cel/olc.action?0bjld=89-654-X2014003&0bjType=46&lang=en&limit=0

McDonnall MC, Sui Z. Employment and unemployment rates of people who are blind or visually
impaired: Estimates from multiple sources. J Vis Impair Blind. 2019; 113(6):481-92.

Erickson W, Lee C, von Schrader S. 2018 Disability Status Report: United States. Cornell University
Yang-Tan Institute on Employment and Disability. 2020. Avaialble from: https://www.disabilitystatistics.
org/StatusReports/2018-PDF/2018-StatusReport_US.pdf

Sundar V, O’'Neill J, Houtenville AJ, Phillips KG, Keirns T, Smith A, et al. Striving to work and overcom-
ing barriers: Employment strategies and successes of people with disabilities. J Vocat Rehabil. 2018;
48(1):93-109.

Silverman A, Bell E, Mendez MA. Understanding the employment experiences of Americans who are
legally blind. J Rehabil. 2019; 85(1):44-52.

Canadian National Institutes for the Blind (CNIB). CNIB international levels of employment study. CNIB
Foundation. 2018.

Steinman BA, Kwan N, Boeltzig-Brown H, Haines K, Halliday J, Foley SM. Agency decision-making
control and employment outcomes by vocational rehabilitation consumers who are blind or visually
impaired. J Vis Impair Blind. 2013; 107(6):437-51.

Estrada-Hernandez N, Wadsworth JS, Nietupski JA, Warth J, Winslow A. Employment or economic
success: The experience of individuals with disabilities in transition from school to work. J Employ
Couns. 2008; 45(1):14-24.

McDonnall MC. The relationship between vocational rehabilitation professional’s interactions with busi-
nesses and employment outcomes for consumers who are blind or visually impaired. Rehabil Couns
Bull. 2016; 59(4):203-12.

Steverson A. Relationship of employment barriers to age of onset of vision loss. J Vis Impair Blind.
2020; 114(1):63-9.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260160 November 29, 2021 16/17


https://doi.org/10.1007/s10926-018-9756-z
https://doi.org/10.1007/s10926-018-9756-z
http://www.ncbi.nlm.nih.gov/pubmed/29392591
https://doi.org/10.1080/09638288.2016.1224276
http://www.ncbi.nlm.nih.gov/pubmed/27936968
https://files.ontario.ca/seniors-accessibility-third-review-of-aoda-en-2019.pdf
https://files.ontario.ca/seniors-accessibility-third-review-of-aoda-en-2019.pdf
http://www.statcan.gc.ca/pub/89-654-x/89-654-x2014001-eng.pdf
http://www.statcan.gc.ca/pub/89-654-x/89-654-x2014001-eng.pdf
http://apps.who.int/classifications/icd10/browse/2010/en
http://apps.who.int/classifications/icd10/browse/2010/en
https://doi.org/10.1016/S0140-6736(18)32619-9
http://www.ncbi.nlm.nih.gov/pubmed/30496046
https://www.taylorfrancis.com/books/edit/10.4324/9781315111353/routledge-handbook-visual-impairment-john-ravenscroft?refId=8b58dd13-1c84-4c86-9859-a1543296c718
https://www.taylorfrancis.com/books/edit/10.4324/9781315111353/routledge-handbook-visual-impairment-john-ravenscroft?refId=8b58dd13-1c84-4c86-9859-a1543296c718
http://www5.statcan.gc.ca/olc-cel/olc.action?objId=89-654-X2014003&objType=46&lang=en&limit=0
http://www5.statcan.gc.ca/olc-cel/olc.action?objId=89-654-X2014003&objType=46&lang=en&limit=0
https://www.disabilitystatistics.org/StatusReports/2018-PDF/2018-StatusReport_US.pdf
https://www.disabilitystatistics.org/StatusReports/2018-PDF/2018-StatusReport_US.pdf
https://doi.org/10.1371/journal.pone.0260160

PLOS ONE

Employment outcomes and experiences of people with seeing disability in Canada

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Bell EC, Mino NM. Blind and visually impaired adult rehabilitation and employment survey: Final results.
J Blind Innov Res. 2013; 3(1).

Fichten CS, Asuncion J, Scapin R. Digital technology, learning, and postsecondary students with dis-
abilities: Where we’ve been and where we’re going. J Postsecond Educ Disabil. 2014; 27(4):369-79.

Rosner Y, Perlman A. The effect of the usage of computer-based assistive devices on the functioning
and quality of life of individuals who are blind or have low vision. J Vis Impair Blind. 2018; 112(1):87-99.

Hersh MA. Deafblind people, stigma and the use of communication and mobility assistive devices.
Technol Disabil. 2013; 25(4):245-61.

Donaldson N. Visually impaired individuals’ perspectives on obtaining and maintaining employment.
Walden University; 2017.

Sivakumar P, Vedachalam R, Kannusamy V, Odayappan A, Venkatesh R, Dhoble P, et al. Barriers in
utilisation of low vision assistive products. Eye. 2020; 34(2):344-51. https://doi.org/10.1038/s41433-
019-0545-5 PMID: 31388131

Zapata MA. An exploratory study of general self-efficacy and employment in adults with Retinitis Pig-
mentosa. J Vis Impair Blind. 2020; 114(1):18-30.

Barbareschi G, Carew MT, Johnson EA, Kopi N, Holloway C. “When they see a wheelchair, they’ve not
even seen me’—factors shaping the experience of disability stigma and discrimination in Kenya. Int J
Environ Res Public Health. 2021; 18(8).

dos Santos ADP, Ferrari ALM, Medola FO, Sandnes FE. Aesthetics and the perceived stigma of assis-
tive technology for visual impairment. Disabil Rehabil Assist Technol. 2020; 0(0):1-7. Available from:
https://doi.org/10.1080/17483107.2020.1768308 PMID: 32501732

Holloway C, Austin V, Barbareschi G, Barajas R, Pannell F, Ramirez M, et al. Scoping research report
on assistive technology on the road for universal assistive technology. Global Disability Innovation Hub.
UK Department of International Development. 2018. Available from: https://www.disabilityinnovation.
com/uploads/images/AT-Scoping-Report_2019-compressed-19.pdf

Ripat JD, Woodgate RL. The importance of assistive technology in the productivity pursuits of young
adults with disabilities. Work. 2017; 57(4):455—-68. https://doi.org/10.3233/WOR-172580 PMID:
28777765

Farrow K, Parkin-Bashizi N. Job-Readiness programs are foundational to successful employment out-
comes. J Vis Impair Blind. 2019; 113(6):551-6.

Cmar JL, McDonnall MC, Crudden A. Transportation self-efficacy and employment among individuals
with visual impairments. J Vocat Rehabil. 2018; 48(2):257—68.

Cmar JL. Orientation and mobility skills and outcome expectations as predictors of employment for
young adults with visual impairments. J Vis Impair Blind. 2015; 109(2):95—106.

Bezyak J, lIwanaga K, Moser E, Chan F. Assessing employers’ stigmatizing attitudes toward people
with disabilities: A brief report. J Vocat Rehabil. 2021; 54(2):185-91.

Cmar JL. Unintended consequences of repeated sponsored work experiences for youths with visual
impairments. J Vis Impair Blind. 2019; 113(6):566—8.

Thomas F, Morgan RL. Evidence-based job retention interventions for people with disabilities: A narra-
tive literature review. J Vocat Rehabil. 2021; 54(2):89-101.

Zhou L, Smith DW, Parker AT, Griffin-Shirley N. The relationship between perceived computer compe-
tence and the employment outcomes of transition-aged youths with visual impairments. J Vis Impair
Blind. 2013; 107(1):43-54.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260160 November 29, 2021 17/17


https://doi.org/10.1038/s41433-019-0545-5
https://doi.org/10.1038/s41433-019-0545-5
http://www.ncbi.nlm.nih.gov/pubmed/31388131
https://doi.org/10.1080/17483107.2020.1768308
http://www.ncbi.nlm.nih.gov/pubmed/32501732
https://www.disabilityinnovation.com/uploads/images/AT-Scoping-Report_2019-compressed-19.pdf
https://www.disabilityinnovation.com/uploads/images/AT-Scoping-Report_2019-compressed-19.pdf
https://doi.org/10.3233/WOR-172580
http://www.ncbi.nlm.nih.gov/pubmed/28777765
https://doi.org/10.1371/journal.pone.0260160

