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Abstract.
BACKGROUND: Traumatic brain injury (TBI) impacts an individual’s workforce involvement post-injury. Support services
and workplace accommodations that can help with work re-integration post-TBI may differ based on a person’s sex and gender.
The added impact of COVID-19 remains under-explored.
OBJECTIVE: We aimed to investigate the support services and workplace accommodation needs and the impact of COVID-
19 on work and mental health for persons with TBI, considering sex and gender.
METHODS: A cross-sectional online survey was distributed. Descriptive and regression analyses were applied to uncover
sex and gender differences, along with content analysis for open-ended responses.
RESULTS: Thirty-two persons with TBI (62% women, 38% men) participated. Physiotherapy, occupational therapy, and
counselling services were indicated as the most needed services by women and men. Modified hours/days and modi-
fied/different duties were the most needed workplace accommodations. Mental challenges impacting well-being was a
highlighted concern for both men and women. Women scored poorer on the daily activity domain of the Quality of Life after
Brain Injury – Overall Scale (p = 0.02). Assistance with daily activities was highlighted by women for a successful transition
to work, including housekeeping and caregiving. Men were more likely than women to experience change in employment
status because of COVID-19 (p = 0.02). Further, a higher percentage of men expressed concern about the inability to pay for
living accommodations, losing their job, and not having future job prospects.
CONCLUSION: Findings reveal important differences between men and women when transitioning to work post-TBI and
emphasize the need for sex and gender considerations.
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1. Introduction

Although work is known to provide a sense of
identity, prevent isolation, and improve quality of life
[1], persons with disabilities remain underemployed
in the workforce [2]. Traumatic brain injury (TBI),
which impacts 50 million people per year worldwide
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[3] and is defined as an ‘alteration in brain function,
or other evidence of brain pathology, caused by an
external force’ [4], involves complex impairments
that often impact employment [5]. An environment
that does not fit the needs and abilities of an indi-
vidual [6], including their biological (i.e., sex) and
sociocultural characteristics (i.e., gender) can hinder
employment post-injury. The Canadian Institutes of
Health Research defines sex as encompassing human
biological attributes, and gender as socially con-
structed roles, behaviours, expressions, and identities
of women, men, and gender-diverse persons [7].

Currently, there are inconsistent findings on
whether sex and gender are determinants of employ-
ment post-TBI [8], while age [9], injury severity [10,
11], education level [11, 12] and employment sta-
tus pre-injury [11, 12] consistently reported to be
associated with being employed after injury. At the
same time, men have been found to more likely be
employed post-injury [13] and women have been
observed to work fewer hours after injury [14, 15]
even though paid employment is closely linked to
greater life satisfaction for women [15]. Employ-
ment differences between men and women post-TBI
remain poorly understood. Employment may be influ-
enced by unmet sex- and gender-based support needs
of men and women for work re-integration [16],
as existing disparity for women in unmet service
needs is known for the general population [17] and
meaningful employment for women with TBI dis-
proportionately includes balancing employment with
caregiving and homemaker roles [18].

Similarly, the importance of employment for men
post-TBI often stems from their perceived roles
as breadwinners and embodied masculine identities
[19], which might be challenging to maintain post-
injury [20, 21]. Occupational roles and associated
identities of men and women with TBI can be strongly
entangled with their sex and gender. When dis-
rupted, they influence employment post-injury [19],
emphasizing the need to understand sex and gender
differences when transitioning to work post-TBI. In
this paper, the terminology transition to work will be
used to encompass working for the first time, start-
ing a new job, or returning to the same or similar
job (i.e., re-integration), unless specified in the lit-
erature or by research participants as return-to-work
(RTW). Despite the observed inequities in employ-
ment post-TBI and known gendered predispositions,
understanding this difference by examining the sex-
and gender-based needs for men and women during
recovery has never been explored.

A key facilitator to employment in TBI is hav-
ing workplace accommodations [22, 23], which may
be required for long periods following RTW post-
injury [24]. Workplace accommodations can include
accessibility aids and/or modifications to tasks or
schedules to facilitate an employee reaching their
potential at work. Research reports that the most use-
ful TBI-related workplace accommodations include
a gradual RTW and job modifications that are
environment- (e.g., dimmer lighting, private office
rather than cubicle) and context- (e.g., modified hours
or duties) specific [25, 26]. However, it is unknown
whether accommodation needs differ between men
and women with TBI, given the gendered nature
of TBI manifestations, recovery, and outcomes, and
therefore filling this knowledge gap should be the
next priority.

The coronavirus disease 2019 (COVID-19) pan-
demic has added further burden to the recovery of
individuals with TBI, including increased mental
health challenges, social isolation, and increased cog-
nitive impairments [27]. Although there are reports
that individuals with TBI experienced more stabil-
ity during the pandemic, it was also highlighted that
individuals were more likely to be unemployed before
the pandemic or categorized as essential workers, thus
generally experiencing fewer changes during the pan-
demic [27]. Further, although research on COVID-19
demonstrates that men and women’s employment are
affected differently by the pandemic [28, 29], espe-
cially given that employment sectors can be highly
segregated by sex and gender [30] and possess differ-
ent pandemic restrictions, it is unknown the extent
to which these disparities may be accentuated in
men and women with TBI. Current studies have
not addressed sex- and gender- considerations in the
TBI population during the pandemic [31, 32]. This
gap is important to address, considering the bur-
den of the pandemic can compound the prevailing
consequences of TBI and its sex- and gendered pre-
dispositions.

As such, considering the importance of under-
standing sex and gender differences for assessing
and tailoring the employment and workplace accom-
modations that meet the needs of men and women
with TBI, and in deconstructing the burden of the
pandemic in this population, the study aimed to inves-
tigate, through a sex and gender lens: (1) support
services needs in persons with TBI, (2) transition to
work and accommodation needs in TBI and (3) the
impact of COVID-19 on employment and well-being
(i.e., mental health) in persons with TBI.
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2. Methods

The research study was approved by the research
ethics boards (REBs) of the Toronto Rehabilitation
Institute – University Health Network (TRI-UHN)
(REB # 20-5724) and the University of Toronto (REB
# 40439). The reporting of study procedures and find-
ings followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
Statement: guidelines for reporting observational
studies, for cross-sectional studies, specifically.

2.1. Study design

An online cross-sectional survey was designed
to investigate the support service needs, accommo-
dations for transition to work, and the impact of
COVID-19 in persons with TBI, by sex and gender.
The study was conducted from November 2020 to
February 2022.

2.2. Recruitment and procedures

Study recruitment was facilitated through a multi-
pronged approach, including (1) a list was provided
by TRI-UHN centralized recruitment (CR) for con-
tacting former TRI – University Centre Brain Injury
Unit in-patients (admitted from 2017 to 2019) who
had indicated interest in participating in future
research; (2) an online version of the study flyer
was circulated to local, provincial, and national brain
injury organizations, and disability and/or employ-
ment focused organizations for advertisement; (3) the
study flyer was additionally shared on social media
outlets and (4) through a snowball sampling tech-
nique, in which interested participants were permitted
to contact peers, community, and/or friends who have
a TBI to share information about the study.

Interested potential participants underwent a short
telephone eligibility screening by a study researcher
(SH), who subsequently obtained written or elec-
tronic informed consent from eligible individuals.
Self-referred individuals were additionally screened
via the Ohio State University Traumatic Brain Injury
Identification Methods (OSU TBI-ID) short-form to
determine their lifetime history of TBI [33]. The
OSU TBI-ID short-form is the shortest version of the
OSU TBI-ID, a structured interview grounded on the
Centre for Disease Control and Prevention case def-
initions and recommendations for TBI observation
[34]. The construct validity, test/retest, and inter-rated
reliability of the summary indices derived from the

OSU TBI-ID have been supported [35, 36]. The OSU
TBI-ID considers to be the gold standard for research
and clinical purposes in capturing self-reported TBI
[34]. Individuals who did not experience loss of con-
sciousness (LOC) and responded ‘no’ to being dazed
or experiencing memory loss from the injury on the
OSU TBI-ID short-form were reported as having ‘no
history of TBI’ and as such were not eligible for study
inclusion. All consented study participants were pro-
vided with a unique link via email to self-administer
the study survey online though the UHN Research
Electronic Data Capture (REDCap) system. Partici-
pants who completed the study survey received a $50
e-gift card for their time.

2.2.1. Eligibility criteria
Eligible participants included English-speaking

persons who met the following criteria: (1) were
within the age range of 18 to 65 years old (inclusive)
at the time of study participation, (2) were injured
at least 12 months prior, (3) resided in a commu-
nity setting within Canada, and (4) previously worked
full, part-time, or casually with a TBI in the last
five years or are currently employed in any capacity,
or on a medical leave with a current employer due
to the TBI. We excluded participants who were (1)
self-employed and (2) required a substitute decision
maker at the time of study participation.

2.3. Survey design and data collection

The study survey was created by SH and reviewed
for comprehension and usability by SL, AC, and SM.
The survey was pilot-tested by research colleagues
and by two female adults with lived experience with
an acquired brain injury. The semi-structured survey,
completed online via REDCap, was approximately
30 to 45-minutes in length, composed of multiple-
choice, Likert scale, and open-ended questions and
the following four sections (Supplement 1):

2.3.1. Demographics
This component included multiple-choice and/or

open-ended questions on the individual’s sex, gender,
age, education level, ethnicity or race, marital status,
date of TBI, cause of TBI, level of LOC, level of
post-traumatic amnesia, and dates of inpatient and/or
outpatient acquired brain injury programs attended,
if any. Sex, gender, age, and education level were
independent variables considered in the analyses.
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2.3.2. Quality of Life after Brain Injury –
Overall Scale (QOLIBRI – OS)

The Quality of Life after Brain Injury – Overall
Scale (QOLIBRI – OS) is a six-item condensed ver-
sion of the original QOLIBRI [37], that provides a
summary measure to assess health-related quality of
life domains that are impacted by TBI, including how
satisfied an individual is with physical, cognitive, psy-
chological, social, and daily life domains [38]. All
areas are rated on a five-point Likert scale of (1) ‘not
at all’, (2) ‘slightly’, (3) ‘moderately’, (4) ‘quite’,
and (5) ‘very’. The mean score for each life domain
were additionally converted to percentages by sub-
tracting one from the mean and then multiplying by
25. Zero percent indicated the lowest score and 100%
the highest score. The QOLIBRI – OS has previously
exhibited good reliability and construct validity in
TBI populations and strongly correlates with the total
score of the full QOLIBRI 27-item scale measure
[38]. The QOLIBRI – OS was used to measure how
individuals were satisfied with health-related quality
of life domains both prior to COVID-19 and during
the present time. Only the latter was used in the analy-
sis given some participants acquired their TBI during
the COVID-19 pandemic.

2.3.3. Statistics Canada – Canadian Survey on
Disability (CSD) questions

The Canadian Survey on Disability (CSD) 2017
created by Statistics Canada and in collaboration
with Employment and Social Development Canada,
is the most recent national survey of Canadians aged
15 years or older who experience activity limita-
tions because of a health condition and who live-in
private dwellings [39]. The survey collects infor-
mation on disability, equity and inclusion, health,
society and community, and work, income, and
spending [39]. Questions retrieved from the CSD
2017 included multiple-choice questions and free-
text fields on general health, the use of various
therapies and social service supports details, employ-
ment status, and requirements and unmet needs
for accommodations at work. For these questions,
the generic term ‘health condition’ was changed
to ‘traumatic brain injury’ to capture TBI-related
challenges.

Health support service types were assessed as
dependent variables and included physiotherapy,
massage therapy or chiropractic treatments, speech
therapy, occupational therapy, counselling services
from a psychologist, psychiatrist, psychotherapist
or social worker, support group services, drop-in

center services or telephone information or support
lines and tutoring. Types of workplace accommo-
dations were additionally considered and involved
modified or different duties, working from home,
modified hours or days or reduced work hours,
human support, technical aids, computer, laptop or
tablet with specialized software or other adaptations,
communication aids, modified or ergonomic work-
station, special chair or back support and specialized
transportation.

Further, a total of five open-ended questions were
created to provide an opportunity for participants to
elaborate (i.e., typed by participants on REDCap) on
the types of therapies, social support services, and
accommodations that would have been beneficial for
community integration and employment, including
reasons as to why these services may not have been
provided (Supplement 1).

2.3.4. Statistics Canada – impacts of COVID-19
questions

Changes in employment status and mental health
status due to the COVID-19 pandemic were assessed
using items from a survey series developed by Statis-
tics Canada to understand the impact of COVID-19
on the physical and mental well-being of Cana-
dian persons as well as their social, post-education,
and employment environments [40, 41]. The collec-
tion series primarily involves questions on disability,
economic accounts, health, income and expenditure
accounts, mental health and well-being, education,
training and learning, and labour [40, 41]. Questions
retrieved from the series included multiple-choice
and five-point Likert scale questions on the impacts of
COVID-19 and were modified to primarily inquire on
work status and mental health for adult persons with
TBI.

2.4. Sample size determination

A sample size of equal to and/or greater than
30 persons is deemed appropriate for pilot studies
[42]. With respect to sample-to-variable ratio, a min-
imum of five respondents in survey research must
be reflected for each independent variable in the sta-
tistical analysis model [43]. The main independent
variable in our analyses was sex and gender, while
considering education and age in the model. Provided
this, a sample size of 30 individuals for the study
survey would be considered adequate.



S. Hanafy et al. / Employment and COVID-19 in TBI 45

2.5. Data analysis

Descriptive statistics were calculated for contin-
uous and categorical variables of defined sample
characteristics. Frequency distributions and percent-
ages were additionally used to report sex and
gender group differences in outcome variables.
Between-group comparisons for sex and gender were
completed using the Mann-Whitney U test or inde-
pendent t-test to understand whether differences
exist on described dependent variables between men
and women with TBI. Binary or ordinal logistic
regression analyses were computed for any sta-
tistically significant dependent variables observed
in the performed non-parametric and parametric
tests. Further, Quasi-Poisson regression analyses
were used to evaluate the relationship between the
number of workplace accommodations needed and
those received by men and women. No missing
data was present in the analysis. The significance
level was set at less than 0.05 for all analyses.
Analysis of quantitative data was computed via
the R Project for Statistical Computing software,
version 4.1.2.

Open-ended questions were analyzed using qual-
itative description [44] and a conventional content
analysis approach, which is used for study designs
that describe a phenomenon with limited existing
literature and theory [45]. Study author (SH) first
read through the data in its entirety and repeatedly;
then created codes from elaborations provided in the
free-text response fields by highlighting the exact
words that exemplified central concepts; and finally

identified common categories among the generated
codes, noting down supporting quotes. A peer-review
approach by author SM was utilized, in which SH and
SM met to discuss generated codes and categories,
ensuring that a final consensus was made.

3. Results

3.1. Sample profile

A total of 32 participants completed the study sur-
vey (see Fig. 1). Thirty participants were recruited
from online advertisement and two from the list pro-
vided by CR. Table 1 provides an overview of the
characteristics of participants included in the study.
The sample consisted of 62.5% (n = 20) of female
persons, in which all female persons identified them-
selves as women and 37.5% of male persons (n = 12),
in which all male participants identified themselves as
men. Given this, the designation of men and women
will be used to report the results. The median age
was 37.0 years (interquartile range, IQR = 16.25),
with a range of 20 to 64 years old. Fifty-three per-
cent (n = 17) of respondents were married or were
in common law relationships. Participants had the
opportunity to select race and/or all ethnicities that
were applicable, and as such, this category aggregates
to greater than 100%. Eighty-four percent (n = 27) of
participants identified their race as white. No partici-
pants identified their race as black. Most participants
either held a post-secondary education diploma or

Fig. 1. Flowchart of the total number of participants approached and eligible for survey completion.
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Table 1
Personal characteristics of study participants

Variable Overall Male Female p-value

Age (median years, IQR) 37.0, 16.3 34.5, 16.8 38.5, 15.5 0.879
Level of education, n (%) 0.004*

High school diploma 2 (6.3) 1 (8.3) 1 (5.0)
Post-secondary education diploma 12 (37.5) 8 (66.7) 4 (20.0)
Bachelor’s degree 11 (34.4) 2 (16.7) 9 (45.0)
University certificate/diploma above bachelor’s level 1 (3.1) 0 (0.0) 1 (5.0)
Advanced degree 6 (18.8) 1 (8.3) 5 (25.0)

Ethnicity or race, n (%)†
White 27 (84.4) 9 (75.0) 18 (90.0) 0.27
North American 2 (6.3) 0 (0.0) 2 (10.0)
European 9 (28.1) 2 (16.7) 7 (35.0)
Aboriginal 1 (3.1) 0 (0.0) 1 (5.0)
Latin American 2 (6.3) 1 (8.3) 1 (5.0)
South Asian 2 (6.3) 2 (16.7) 0 (0.0)
West Indian 1 (3.1) 0 (0.0) 1 (5.0)

Marital status, n (%) 0.44
Never married 11 (34.4) 4 (33.3) 7 (35.0)
Married/living with someone/common law 17 (53.1) 5 (41.7) 12 (60.0)
Divorced/separated 3 (9.4) 2 (16.7) 1 (5.0)
Widowed and not remarried/living with someone 1 (3.1) 1 (8.3) 0 (0.0)

TBI cause, n (%) 0.36
Motor vehicle collision 11 (34.4) 5 (41.7) 6 (30.0)
Fall 6 (18.8) 2 (16.7) 4 (20.0)
Sports-related 6 (18.8) 3 (25.0) 3 (10.0)
Interpersonal violence (other than gunshot) 1 (3.1) 1 (8.3) 0 (0.0)
Work related injury 4 (12.5) 0 (0.0) 4 (20.0)
Other 4 (12.5) 1 (8.3) 3 (15.0)

Employment sector, n (%) 0.17
Business, finance & administration occupations 3 (15.0) 2 (50.0) 1 (6.3)
Natural and applied sciences & related occupations 2 (10.0) 1 (25.0) 1 (6.3)
Health occupations 4 (20.0) 0 (0.0) 4 (25.0)
Occupations in education/law/social, community & government services 4 (20.0) 0 (0.0) 4 (25.0)
Occupations in art, culture, recreation & sport 2 (10.0) 0 (0.0) 2 (12.5)
Sales & service occupations 3 (15.0) 0 (0.0) 3 (18.8)
Trades, transport, and equipment operators & related occupations 1 (5.0) 1 (25.0) 0 (0.0)
Natural resources, agriculture & related production occupations 1 (5.0) 0 (0.0) 1 (6.3)

Abbreviations: N – number, IQR – interquartile range. †Ethnicity or race category does not sum to 100% due to nature of survey question
to select all that apply. p-value reported for white race only. ∗p < 0.05.

bachelor’s degree as their highest level of educa-
tion. Though 27 respondents indicated they were
employed at the time of their TBI, only 20 partici-
pants (62.5%) were employed at the time of survey
completion with combined occupations in health, and
occupations in sectors of education, law, social, com-
munity and government services, constituting 40%
of held employments. Further, those employed dur-
ing the study period indicated working a median
of 38.75 hours per week (IQR = 26.50) (range two
to 60 hours/week), of which 90% of those working
part-time (i.e., less than 30 hours/week), indicated
their TBI as the primary reason. Motor vehicle colli-
sions (e.g., truck, automobile, motorcycle, bicycle,
pedestrian) comprised approximately 34% of TBI
mechanism of injury, followed by fall and sports-
related injuries (combined 37.6%).

3.2. Quality of life and health support

A score of less than 50% was observed in all health-
related domains of the QOLIBRI – OS, including
satisfaction with physical health, mental/cognitive
health (i.e., concentration, memory, thinking), emo-
tional health (i.e., feelings and emotions), ability to
carry out daily activities, personal and social life,
and current situation and prospects. When strati-
fied by sex and gender, scores of men differed from
that of women in domains of daily activities and
mental health, though the difference was only signif-
icant for the daily activities’ domain (Mann-Whitney
U test, p = 0.02; ordinal logistic regression analy-
sis, odds ratio (OR) = 5.44, 95% confidence interval
(CI) = 1.32, 22.39, p = 0.02) (Supplement 2). Figure 2
demonstrates the total and subscale mean scores of
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Fig. 2. Total and subscale mean score of QOLIBRI – OS by sex
and gender.

the QOLIBRI – OS by sex and gender. Examining the
relationship between the total score for each partici-
pant and sex and gender revealed a lack of significant
association (independent t-test, t = 0.75, CI = –2.17,
4.70, p = 0.46).

Among the reported support services, categories
of physiotherapy, massage therapy or chiropractic
treatments and counselling services from a psychol-
ogist, psychiatrist, psychotherapist or social worker
were the most indicated services received on a reg-
ular basis for both men and women (Supplement 3).
Further, categories of physiotherapy (40.0%), coun-
selling services (30.0%), and occupational therapy
(30.0%) were the most indicated as needed by women
on a regular basis in the 12 months preceding the
survey completion but were not received, whereas
most men (66.7%) indicated not needing any fur-
ther support services, followed by expressed needs of
counselling services (33.3%), occupational therapy
(16.7%), physiotherapy (16.7%) and support group
services (16.7%). Seven participants commented on
other types of services that were needed but not
received that were not presented in the survey. Exam-
ples included lack of specialists in TBI care with
expertise in concussion management; sleep prob-
lems and hormonal changes; endocrinologist; neck
specialist; audiologist; home services to assist with
organization; and vision therapy. No statistically sig-
nificant difference was found by sex and gender for
support services needed or received (Supplement 2,
Mann-Whitney U test, p > 0.05).

3.3. Employment and accommodations

Approximately 90% of individuals specified that
due to their TBI, they took a leave of absence from
work for one month or more (84.4%), had to change
the amount of work that they do (78.1%), had to
change the kind of work that they do (50.0%), had to
change jobs (34.4%), and began working from home
(28.1%). Further, approximately 84% of respondents
indicated that their TBI made it difficult to change
jobs or advance in their present employment. Rea-
sons for this included difficulty adapting to a new
work environment (92.6%); TBI limited the number
of hours that can be worked (74.1%); discrimination
or stigma because of TBI (51.9%); difficulty to obtain
required supports or accommodations (40.7%); TBI
limited the ability to search for a job (33.3%); and
other reasons (44.4%) (e.g., anxiety, needing more
schooling to change careers, inconsistency in health).

Eighty-four percent of respondents indicated that
they disclosed to their employer about their TBI and
approximately 53% reported that their employer is
aware of the needed workplace accommodations.
Among the reported accommodations, modified
hours or days or reduced hours and/or modified or
different work duties were the most often needed and
received accommodations for both men and women
(Fig. 3). Further, 28.1% indicated the need for other
types of accommodations to be able to work, such
as low-level light-emitting diode lighting instead of
fluorescent lighting, listening to music to eliminate
external stimuli, and short breaks hourly or following
cognitively taxing tasks to allow for dark and minimal
stimulation. No statistically significant difference
was found by sex and gender for accommodations
needed or received (Supplement 2, Mann-Whitney U
test, p > 0.05).

A Quasi-Poisson regression analysis was con-
ducted to test the relationship between the number
of accommodations needed and those received and
whether relevant variables such as sex and gen-
der, age or education were significantly associated
with the number of accommodations needed and/or
received. Results showed a significant association
between the number of accommodations needed and
those received (OR = 1.19, CI = 1.03, 1.38, p = 0.02).
However, when stratified by sex and gender we
observed that this relationship remained significant
only for men (OR = 1.73, CI = 1.24, 2.41, p = 0.01).
Examining the number of accommodations needed
and received individually, the findings indicated that
although sex and gender, age, and education were
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Fig. 3. The types of accommodations (a) needed and (b) received as indicated by participants and by sex and gender.

not associated with the number of accommoda-
tions needed, education (OR = 1.39, CI = 1.08, 1.79,
p = 0.02) was shown to significantly influence the
number of accommodations received.

3.4. Impact of COVID-19

Twenty-two study participants (68.0%) indicated
being employed at the beginning of March 2020 (15
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Fig. 4. Level of concern on impact of COVID-19 pandemic for male/man (a) and female/woman (b) persons.

women, seven men). As a result of the COVID-19
pandemic, four participants indicated they were still
working but working less often (12.5%); six individ-
uals indicated they either lost their jobs, lost a job
that was supposed to start in the future, no longer
have employment prospects, or currently looking for
work (combined 18.8%); and 22 persons indicated
no change in their employment status (68.8%). Fur-
ther, of the 22 individuals who experienced no change
in their employment status, 17 persons were women
(77.3%). An association between sex and gender and
changes in work status during the COVID-19 pan-

demic (Mann-Whitney U test, p = 0.01) was shown,
with men less likely to experience no change in work
status during the pandemic (binary logistic regression
analysis, OR = 0.63, CI = 0.44, 0.90, p = 0.02). There
were no significant differences in age or educational
level and employment status due to the pandemic
(Supplement 2).

With respect to mental health status since the
COVID-19 pandemic, 13 respondents rated their
mental health as fair or poor (combined 68.8%). As
compared to before COVID-19, 31.2% indicated feel-
ing much or somewhat better now, 21.9% indicated
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feeling about the same, and 46.9% indicated feel-
ing somewhat or much worse now. Further, when
asked about how concerned individuals were on the
impact of the COVID-19 pandemic on paying for
living accommodation, keeping up with other bills
and payments, using-up savings, losing job or jobs,
not having prospects for a job in the near future, and
their mental health, a higher percentage of men were
particularly concerned about the inability to pay for
living accommodations, losing job or jobs, and not
having prospects for a job in the future compared to
women (Fig. 4). Further, a large percent of both men
(75.0%) and women (85.0%) were concerned about
their mental health during the COVID-19 pandemic,
with 67% of men reporting being extremely and very
concerned compared to 45% of women (Fig. 4).

3.5. Qualitative findings

Two overarching themes were identified from the
study’s open-ended questions: (1) barriers to receiv-
ing proper support services and accommodations,
including limited finances, unsupportive emotional
and physical work environments, lack of TBI knowl-
edge, restrictive insurance policies, and COVID-19
amplified challenges; and (2) necessities for adequate
transition to community and work, involving access
to expertise while transitioning to community; help
with daily activities as part of gradual RTW plan;
and immediate access to resources, follow-up and
clinician engagement.

3.5.1. Barriers to receiving proper support
services and accommodations

Limited finances. Ten respondents (all women) com-
mented on expensive costs and limited finances as
deterrents for receiving the therapies or support ser-
vices that were needed. For example, a participant
indicated:

I have neck pain and upper neck and body strain.
It’s a daily issue. I have daily head pressure, nau-
sea and dizziness that comes and goes. I can’t
move too quickly, can’t stand or sit for long
periods of time, and I definitely cannot look at
computers or mobile devices for extended time.
I have a problem with my eyes, especially the
right one. I have no income, so there isn’t much
I can get help with . . . I have already spent over
$10,000 in massage, physiotherapy, chiropractic
care, etc. it has all slightly helped, but no real
alleviation of all ills (ID 025, woman).

Another participant voiced concern regarding pur-
chasing needed accommodations while working from
home and said, ‘It was pricey [employment accom-
modation] and then we were working from home
with COVID. It just didn’t seem feasible to spend the
money on renovations when we did not know what
the future would hold’ (ID 005, woman).

Unsupportive emotional and physical work envi-
ronments. Nine study participants (five men, four
women) elaborated on the impact of an unsupportive
employer or abrasive workplace culture in receiving
the needed support services and accommodations,
across a continuum of lack of understanding to
harassment or stigmatization. For instance, a partic-
ipant said, ‘I did not receive mental health support
because, despite disclosing my challenges, I did not
explicitly ask for it and my employer did not think
it was their responsibility to take care of this area.
Further, I went back to work too quickly because my
employer was eager to get me working again as they
lose a lot of income when I am not working’ (ID
014, woman). A second individual voiced the need
for a supportive manager that accepts their impair-
ments and accommodates for their needs and said
the following, ‘A non-judgmental supervisor when
I benefit from sunglasses, or noise canceling head-
phones for noisy locations. I’m now unemployed as
the [employer] felt the two years of harassment wasn’t
a big deal, even though they found it in their own
investigations to be true’ (ID 032, man). Participants
shared their experiences of stigmatization following
disclosure of their disability or the need for mod-
ifications. For example, a participant said ‘I don’t
feel it [TBI] is well understood, and any employer
I have opened-up to about this, it has gone very neg-
atively. I was laid off from a job of four years when
I disclosed that flying which was a big part of my
job was difficult and made me feel very ill, and I
was let go from the job less than three months later’
(ID 023, man).

Further, four participants (one man, three women)
expressed the lack of physical support in the work-
place, including the cost and feasibility (i.e., nature of
the job) that accompany the implementation of their
needed accommodations by their employer. A par-
ticipant said, ‘That extra academic support [smaller
class size and educational assistant (EA)] would make
a world of difference. However, both class size and
EA support come down to the cost of education and
becomes a political issue. So, I’m not sure these sup-
ports would ever be considered’ (ID 026, woman).
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Lack of TBI knowledge. Eight participants (four
men, four women) discussed that lack of TBI knowl-
edge or awareness of available resources by either
persons with TBI, health care providers, or employers
as barriers to receiving appropriate help. For example,
an individual described the lack of proper TBI knowl-
edge they personally have for handling their recovery
and said, ‘I’m not educated enough on the types of
concussion recovery I should be doing, I’m just living
life and not really dealing with my issues in a proper
way’ (ID 023, man). A second individual underscored
this point in addition to their employer’s knowledge
gap on TBI trajectory and shared the following ‘These
[accommodations] were not provided to the extent
they should have been from a lack of understanding
from myself and the employer how long the effects
of the TBI could last’ (ID 012, woman). Further, a
participant highlighted the need for ‘a one-stop-shop
portal’ to know what services are available and which
can be beneficial to TBI survivors.

Restrictive insurance policies. Seven individuals
(one man, six women) described restrictive insur-
ance policies that limited the ability to receive support
services and accommodations. For example, an indi-
vidual explained ‘It was a [Insurance X] rehabilitation
program and so basic needs were met (technically),
but anything else above or beyond or out of the box
thinking wasn’t possible’ (ID 021, woman). A sec-
ond participant reiterated the following ‘[Insurance
X] doesn’t provide nanny care, even though it was
my full-time job when I was injured and someone
else needs to fill in for me. I am currently working
on getting a cleaner through them, but it is very dif-
ficult to do so (I’ve been asking for over a year)’
(ID 015, woman). An individual additionally high-
lighted that since the insurance company does not
view their TBI as requiring accommodations they can
only RTW when at full capacity, as directed by their
employer.

COVID-19 amplified challenges. Finally, six persons
(three men, three women) indicated the additional
challenges that the COVID-19 pandemic had on their
TBI, specifically with a lack of continuity in care,
difficulty in booking and accessing support services,
and hesitancy in inquiring on needed workplace
accommodations. To illustrate this, one person indi-
cated ‘COVID makes it hard to be in as frequent or
meaningful contact with doctors and other healthcare
professionals’ (ID 013, man). A second individual
expressed the fear of asking for the needed modifi-

cations during COVID-19 due to the repercussions
it may have on their employment and said, ‘. . . did
not ask for further reduction in hours due to onset of
COVID-19 pandemic; layoffs were happening, and
companies were running lean on manpower; secu-
rity of employment felt at risk’ (ID 016, woman). In
addition to the challenges experienced during the pan-
demic, one individual also shared the positive impacts
of COVID-19 and said:

When COVID hit, the world had to slow down.
So, in a weird way, this was nice for me. Finally,
the world was moving at a slower pace. Because
of my TBI, I had already learned to be grateful
and look for everyday blessings. So, the isolation
and changes brought on by COVID didn’t really
affect my mental health in a negative way. The
social pressures and strains on relationships were
no longer there when I had to say “no". i.e., every-
one was to stay home with COVID, so the reason
didn’t have to be because of my TBI anymore.
The COVID lockdowns also meant I could pace
and plan my therapies more (ID 026, woman).

3.5.2. Necessities for adequate transition to
community and work

Access to expertise while transitioning to commu-
nity. Thirteen participants (five men, eight women)
expressed the need for mentorship from someone
who understands TBI, to provide them with proper
guidance instead of having to navigate the transition
on their own. For example, an individual described
the following ‘Throughout this journey, there really
hasn’t been any one person coordinating what needs
to be done other than me. I have been learning on the
fly over the past 7 years and it can be overwhelming.
We are kind of left on our own to find out things’
(ID 003, man). This point was communicated several
times, including needing a clinician who has exper-
tise in concussion management, a case manager to
help find the proper therapies needed, connections
with employers that have previously hired employ-
ees with TBI, a mentor to help explain to family and
work what TBI recovery entails including expecta-
tions and abilities, someone to explain the process
of long-term disability and RTW, and a shadowing
opportunity with a survivor who has coped with TBI
in the past. A participant underscored this further
and described needing, ‘. . . a professional who would
have a hands-on role in helping me return to former
activities I enjoyed or finding replacement activities
I enjoy’ (ID 013, man).
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Help with daily activities as part of gradual
RTW plan. Nine persons (two men, seven women)
explained the need for help with everyday challenges
post-TBI, including adjusting both at home and at
work. Individuals indicated ‘I cannot imagine going
back to work until I can function normally at home’
(ID 006, woman) and ‘I would have liked to have
more help with my kids and care for my home (clean-
ing)’ (ID 015, woman). Two additional women also
described requiring day-to-day assistance including
housekeeping, help with groceries, and child care-
giving including maintaining active extra-curricular
activities for children. Other persons expressed the
importance of a gradual RTW plan for balancing
the demands of work and homelife. For instance,
a woman participant noted ‘. . . someone who could
have been more involved in my corner to help with
putting balance into perspective and to help eliminate
the guilt of going off work because of the daily symp-
toms that it was creating and the lack of involvement
at home and everything I was missing out on in my
children’s life because I felt guilty, I wasn’t feeling
100% and guilty if I wasn’t working pretending I was
fine when I really wasn’t’ (ID 027, woman).

Nine people (three men, six women) expressed that
an explicit, gradual RTW plan would help with main-
taining employment productivity and success, includ-
ing a slower transition post-injury, time off as needed,
reduced hours over a longer period, and less workload
to provide an appropriate amount of time for recovery
and for adjustment to cognitive demands of work-
related tasks. A participant stressed that transition to
work should be a step-by-step process to adequately
assess needs and ensure that needs are met:

A good return to work plan would be criti-
cal including initial expectations, retraining, and
hours to be worked. I would also include a for-
mal regular review to understand how things may
or may not be progressing. How I am actually
feeling physically and mentally, does the RTW
plan need to be adjusted and how the Manager
and Supervisor see things. Additionally, report-
ing structure would be very important until it was
determined if I was still capable of performing
the role competently, and finally a complete reset
in terms of performance, start as if it was day
one. It would also be prudent to have a qualified
OT [Occupational Therapist] with understanding
of concussions and RTW available to properly
assess the plan and any physical work environ-
ment (ID 003, man).

Immediate access to resources, follow-up and clin-
ician engagement. Four individuals (one man, three
women) spoke of the need for immediate access to
support services and/or accommodations post-TBI
for proper recovery. One participant described the
following ‘I wish I had received physiotherapy ear-
lier than I started so I would have been able to work
towards healing faster. I wish my doctor had recom-
mended other resources sooner instead of waiting for
it to get better itself. . . ’ (ID 029, woman). A sec-
ond participant reiterated this point and described
the inability to receive therapies promptly given
she was diagnosed with TBI one-month post-injury.
Another person described wishing to have received
help immediately during hospitalization from a social
worker for herself and her family members. This
point was further highlighted for access to accom-
modations as well, in which a participant stated ‘It’s
not so much the type [of accommodations] for as it
is the timing. The accommodations came too late,
which extended and increased my symptoms’ (ID
020, man).

Further, four study participants (all women)
described the importance of frequent follow-ups,
including the engagement of clinicians during the
individual’s transition to community and work. An
individual reported the following ‘I would have liked
to have had more advice at the time of the injury.
I would have liked for there to have been follow-
up. I would have liked to be connected to resources.
I would have liked help deciding how to adjust to
my new life and accept and grieve the loss of my
old goals’ (ID 009, woman). This was explained
by a second woman, who highlighted that it would
have been beneficial to have an occupational thera-
pist (OT) engage in their transition to work and said
‘The occupational therapist was going to meet with
my boss, but never did. That could have been help-
ful. Also, I think it would be helpful for me to have
a check-up with the occupational therapist at three
months, six months, and 12 months back to work. At
first, I was just so determined to get back to work,
and not be a statistic, but lately I have been feeling
like I may not have the energy and wherewithal to
keep up the pace and handle all the variables long
term’ (ID 005, woman). Another woman reported
that continuous engagement from an OT, including
in the workplace would have helped with developing
strategies for undertaking tasks at work. Similarly,
the same individual expressed that engagement from
a physiotherapist would have assisted with ‘lingering
vestibular issues’ and increase ‘exercise and stamina’,
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which would have mitigated the impact of ‘dizziness
with work-related movements’ and ‘longer shifts’ at
work for the individual (ID 025, woman).

4. Discussion

This study investigated the sex and gender
differences in support services and workplace accom-
modation needs of men and women with TBI. The
research further provided critical information about
how the COVID-19 pandemic impacts men and
women’s employment and mental health post-TBI.

Findings from the survey showed that men and
women’s quality-of-life was impacted post-injury
across health-related domains of physical health,
mental health, ability to carry out daily activities,
personal and social life, and current situation and
prospects. While the total QOLIBRI – OS score
was not significantly different for men and women
as consistently observed in previous research [46],
men scored significantly better in the daily activities’
domain than women. Requiring help with daily activ-
ities was also identified in our qualitative findings as
a gap and an area of necessity for appropriate com-
munity re-integration. Specifically, women expressed
requiring help with housekeeping, grocery shop-
ping, and caregiving responsibilities, emphasizing
sex and gender implications for women in balanc-
ing domestic life in conjunction with transition to
work post-injury. The cumulative workload and dou-
ble burden for women who are transitioning to work
and undertaking gendered responsibility influence
RTW sustainability [47]. This trend requires recog-
nition and assistance by health care providers and
employers to proactively promote job sustainability
for women with TBI by considering their gendered
needs, without withdrawing from either responsibil-
ity [47]. This finding substantiates previous literature
in the acquired brain injury population, on women
navigating different challenges according to their
gender, and the emotional distress experienced in the
inability to meet gendered expectations and perform
gendered roles (e.g., managing household, caregiv-
ing) while adapting after a life-changing injury [48],
as traditional gender roles for men primarily involve
undertaking tasks in the workplace and domestic life
and family are often viewed as a support systems
rather than as an additional burden [47].

Although sex and gender differences in needed
support services were not observed, findings from the
survey highlighted that both men and women with

TBI needed regular participation in physiotherapy,
massage therapy or chiropractic treatments, occu-
pational therapy, and counselling services from a
psychologist, psychiatrist, psychotherapist, or social
worker post-injury. Additionally, our qualitative
findings underscored the need for an undisrupted con-
tinuum of care for persons with TBI, starting with
immediate access to support services and resources
post-injury and leading to consistent follow-up with
clinician engagement, such as OT involvement in the
workplace to assess the work environment and related
tasks for the development of suitable strategies. The
difficulty experienced by persons with TBI in navi-
gating the healthcare system and finding appropriate
rehabilitation post-injury has been previously doc-
umented [49], with the lack of continuum in care
profoundly hindering community re-integration. This
gap accentuates the need for designated personnel to
coordinate rehabilitation for persons with TBI with
an ongoing follow-up period with clinicians, while
recognizing the chronic effects of TBI and its influ-
ence on life post-injury [49, 50]. Past research has
complemented our findings and showed that com-
munications between employers and OTs can benefit
the vocational rehabilitation programmes of persons
with TBI, stressing the usefulness of OT involvement
for both individuals with TBI and their employers
in providing the reflection and tools needed for TBI
re-integration [51].

While access to expertise to guide re-integration,
target injury-related clinical manifestations (e.g.,
sleep issues, hormone disruptions, neck injury), and
explain transition to work practices was shown to
be notably needed in our qualitative findings, the
accessibility of services for persons with TBI is
cost depended, as also identified in our findings
by women. Though some therapies are governmen-
tally funded in Ontario (e.g., physiotherapy), others
can be partly funded (e.g., occupational therapy), or
require flexible insurance plans or complete out of
pocket payments by individuals (e.g., counselling ser-
vices). As such, accessibility to needed services is
heavily reliant on the cause of TBI (e.g., access to
automobile insurance or Workplace Safety and Insur-
ance Board), availability of extended health insurance
plans, and employment status and income. These fac-
tors have been shown to be influenced by sex and
gender [13, 52, 53] and thus may disproportionally
impact men and women with TBI, placing the finan-
cial burden on survivors and circumstantially limiting
the sustainability of service participation. As such,
understanding men and women’s personal life and
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valued goals and expectations can enable the provi-
sion of resources and support services that are needed.

In accordance with a recent study [25], our findings
demonstrated that the most needed accommodations
to help with transition to work in persons with TBI
were modified hours or days or reduced hours and
modified or different work duties in both men and
women. However, in many cases workplace accom-
modations remain unavailable due to limitations in
employers’ resources [51] or may not fit the spe-
cific needs of individuals post-injury [54]. For men
with TBI, our results showed that each additional
number of accommodations needed was associated
with 73% more of accommodations received. Edu-
cation was also shown to influence the number of
accommodations received. These findings are novel
and a further understanding of who may be receiv-
ing more accommodations post-injury is needed, to
uncover potential workplace inequities that should
be addressed. Further, a gradual RTW plan was
highlighted in our qualitative findings as a facilita-
tor to transitioning to work. The idea of a gradual
RTW plan for persons with TBI that involves, for
example, beginning with few hours or days and
gradually increasing when feasible for the individ-
ual has been discussed previously [25]. However,
while those types of accommodations are recog-
nized as facilitators to transitioning to work post-TBI
[50], our findings revealed that not all individuals
received the needed help, partly due to restrictive
insurance policies. As such, attention is needed for
developing a standardized method of creating a
transition to work plan for individuals with TBI,
that involves key parties (e.g., employers, clinicians,
persons with TBI, insurance companies), considers
personal and workplace factors, and involves period-
ical reassessment given the changing nature of TBI
[25]. An unsupportive emotional and physical work
environment can also diminish accommodations. As
such, the importance of workplace factors (e.g., job
stability, supportive managers/co-workers) on disclo-
sure decision-making [55] can help with securing
accommodations [56], while eliminating the fear of
stigmatization [57].

The added challenges prompted by the COVID-19
pandemic on persons with TBI have been the focus of
recent research [27]. Though most individuals in our
study were employed prior to the pandemic, which
contrasted with previous findings [27], the majority
similarly experienced no change in their employment
status following COVID-19 [27]. A sex and gender
difference was additionally demonstrated with men

more likely to experience change in their employ-
ment status due to the pandemic compared to women.
This could potentially be explained by the high per-
centage of women occupying employment in health,
education, and sales and service [58] and as such be
regarded as essential workers [29], with their occu-
pations less likely to exhibit status change. At the
same time, our study showed that a larger percent-
age of men were concerned about employment and
financial security. This also supports the gendered
expectations of men as financial providers [21] and
the stress that may ensue in meeting this expectation
post-injury and during COVID-19. Further disrup-
tions to the continuum of needed care and the fear of
disclosing disability needs, given COVID-19 layoffs
and decreased job opportunities were also expressed
in our findings and in previous research [59]. The
COVID-19 pandemic has also increased the mental
health challenges post-TBI [27]. However, research
on this remains scarce in TBI, particularly across sex
and gender. As such, our research provides a plat-
form for the exploration of the interplay between
COVID-19, transition to work, and the added mental
health challenges experienced by men and women
with TBI. Given both men and women with TBI
expressed unequivocal concern about their mental
health during the pandemic, this is an area of focus
that deserves attention for rehabilitation follow-up
and involvement and from employers (e.g., compen-
sation, accommodation), as new onset mental health
disorders (e.g., anxiety, depression) can limit RTW
sustainability as observed in individuals with muscu-
loskeletal injuries [60].

4.1. Limitations

While this exploratory study uniquely reports on
important differences between men and women post-
TBI for community participation, including the added
impact of COVID-19, it also has limitations. First,
given that this was an observational cross-sectional
study survey, it is difficult to determine the cause
of the change and needs, making the associations
identified difficult to interpret. Additionally, given
the size of the sample, the precision of analytical
outputs may be impacted. Second, some study partic-
ipants had their TBI sustained during the COVID-19
pandemic, which may have influenced the extent to
which COVID-19 solely impacted their employment
and mental well-being, compared to individuals who
had their TBI years prior and may have had more
time for transitioning to community and work. Third,
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survey responses were susceptible to response, recall,
and social desirability biases due to the nature of the
study design. Fourth, although most participants indi-
cated their race as white (84%), the remainder did not
indicate their race, and only reported their ethnicity.
As such, even though no participants identified them-
selves as black, it is difficult to know whether this was
the case. Fifth, despite our efforts to recruit across sex
and gender, we did not have any study participants
that identified as gender-diverse individuals. Future
research should examine how community participa-
tion post-TBI including during unprecedent times for
LGBTQ2S+ individuals may be impacted.

5. Conclusion

This study explored the support services and work-
place accommodation needs of men and women
with TBI and the added impact of COVID-19 on
work and well-being. Our findings suggest that while
there were similarities in the needed support services
and workplace accommodations post-injury between
men and women, differences existed in women need-
ing help with daily activities for transition to work,
with the need in help strongly entrenched in gendered
roles; women exhibiting less change in employment
status during the COVID-19 pandemic; and men
displaying concern over job security and finances dur-
ing the pandemic, with areas of concern related to
their gendered identity and role expectations. These
described differences highlight gender equity con-
siderations that should be recognized by health care
providers, employers, and persons with TBI during
recovery and transition to community participation
practices. Further, a high percentage of both men
and women experienced concern in mental well-
being, suggesting the need to address this concern
in rehabilitation and in the community, including in
the workplace post-TBI. As such, it is critical that
researchers consider gender implications in commu-
nity integration practices. Efforts must be made to pay
attention to lived experiences of men and women with
TBI during and after COVID-19, which should be
formulated with the best of intentions to improve pro-
ductivity and RTW and reduce inequalities between
men and women with TBI.
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