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Abstract.
BACKGROUND: The novel coronavirus (COVID-19) that emerged in late 2019, and later become a global pandemic, has
unleashed an almost unprecedented global public health and economic crisis.
OBJECTIVE: In this perspective, we examine the effects of COVID-19 and identify a likely ‘new normal’ in terms of
challenges and opportunities within the fields of disability, telework, and rehabilitation.
METHODS: We use a systems thinking lens informed by recent empirical evidence and peer-reviewed qualitative accounts
regarding the pandemic to identify emerging challenges, and pinpoint opportunities related to health and changing employment
infrastructure of people with disabilities and rehabilitation professionals.
RESULTS: From our interpretation, the key leverage points or opportunities include: (1) developing disability-inclusive
public health responses and emergency preparedness; (2) enabling employment and telework opportunities for people with
disabilities; (3) addressing the new requirements in rehabilitation service provision, including participating as essential team
members in the care of people with infectious diseases such as COVID-19; (4) embracing the added emphasis on, and
capacity for, telehealth; and (5) developing greater resilience, distance learning, and employability among the rehabilitation
workforce.
CONCLUSIONS: The COVID-19 pandemic has become increasingly challenging to the lives of people with disabilities
and rehabilitation professionals; however, key challenges can be minimized and opportunities can be capitalized upon in
order to ‘build back better’ after COVID-19.
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1. Introduction

The novel coronavirus (COVID-19) emerged in
late December 2019. Given the highly infectious
nature of the SARS-CoV-2 virus, COVID-19 quickly
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became an infectious-disease outbreak of rare global
proportions. On January 13, 2020, there were a
total of 42 positive cases worldwide, but within four
months, the number of positive global cases increased
to 4,179 479 representing a daily average increase of
34,257 positive cases [1]. Although it also appears
that, at the time of this publication, an effective vac-
cine may require some time to develop and distribute,
economies around the world have begun to re-open
and allow closer interactions. This re-opening of
economies and society are occurring while the global
rates continue to increase and while there is likely a
second of wave of new positive cases and case fatali-
ties. History will judge the effectiveness of the global
communities move towards reopening at a time when
the total number of affected individuals reaches the 6
million thresholds.

The impact of the COVID-19 pandemic has not
been equally distributed across all populations. For
instance, COVID-19 has had an important impact on
vulnerable subpopulations, including the older per-
sons and those with previous health conditions [1, 2].
More specifically, people with disabilities have been
disproportionally affected [3, 4] along with other
minority groups, including but not limited to, African
American men in the United States [5]. Simultaneous
to the global public health crisis, an economic crisis
also unleashed important consequences on countries
of all income levels. As a public health measure
towards containing the COVID-19 outbreak, health
and government authorities across all countries have
implemented strategies such as social distancing and
lockdown measures with the goal of reducing the
spread, and flattening the curve of new positive cases.
These public health instruments provoked an abrupt
economic contraction, and resulted in unemployment
in many sectors and reduced income for many peo-
ple. It would be an understatement to suggest that
work patterns have changed since the outbreak, and
the questions is whether these economic changes will
remain, or whether the workforce will return to previ-
ous work structures. For some groups, such as people
with disabilities, they become much more vulnera-
ble in scenarios when level of income is reduced,
and when work changes or when unemployment
results [6–11]. On the other hand, given reason-
able accommodations (e.g. in accordance with the
American with Disabilities Act or other applicable
legislative components), people with disabilities can
successfully and meaningfully engage in telework
because technology can act as mediating factor [12,
13]. For persons with disabilities, a myriad of health

and employment-related challenges and opportuni-
ties have arisen from the pandemic.

Rehabilitation services and providers, including
but not limited to, occupational and physical ther-
apists, have also been challenged by the pandemic.
Paradoxically, while need in some rehabilitation
sectors have been highlighted (such as in patient
respiratory physical therapy), other sectors have
experienced a lowering of demand, particularly for
outpatient or home-based rehabilitation. The differ-
ential impact of sub-sectors of rehabilitation industry
has highlighted the need for rapidly developing and
applying contingency plans to mediate these eco-
nomic and practice pattern effects [14, 15].

In short, COVID-19 poses numerous challenges
for people with disabilities, their advocates, dis-
ability-inclusive policy and public health decision-
makers, and for rehabilitation stakeholders alike.
However, opportunities may arise from these chal-
lenges. In this paper, we use a systems thinking (ST)
perspective to explore and elaborate on current chal-
lenges, and offer suggestions on where opportunities
can be seized in order to develop a ‘new normal’ in a
post-COVID-19 pandemic era.

1.1. Theoretical lens and paper structure

In this paper, we applied a systems thinking (ST)
lens to explore and elaborate on a perspective paper
about the challenges and opportunities for the dis-
ability and rehabilitation fields during the COVID-19
pandemic [16, 17].

1.1.1. Systems thinking (ST)
The ST lens has been increasingly adopted to

identify and solve complex challenges in health
systems [16–18], global public health [19, 20], health
policy [21, 22], rehabilitation [23–25], and disability
fields [26–28]. The ST approach encourages the
recognition of response patterns beyond isolated
events, and emphasizes the areas of the system
(i.e. leverage points) from which small changes
can yield considerable ramifications, either positive
(i.e. opportunities to be seized) or negative (i.e.
challenges to be addressed, prevented or mitigated).

A ST lens also posit that components of a systems,
e.g. their actors, structures, processes, networks,
are: (1) highly interconnected, (2) dynamic in their
responses, (3) self-organizing in nature, yet (4) sen-
sitive to significant external changes originating a
cascade of responses and effects [16, 17, 20]. The
COVID-19 pandemic is a significant, disrupting,
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external event likely affecting every societal system,
their inner equilibrium, and their outer relations. The
current pandemic, entailing a public, clinical, and
economic crisis, will likely bring with it complex
challenges and a cascade of responses until a ‘new
normal’, i.e. a new system’s equilibrium is achieved
within and across societal systems.

In this paper, we follow the standpoint that
once identified, leverage points can be used to
influence effective change. Also, we follow the stand-
point that time of crises provide opportunities for
transformational improvements beyond incremental
processes that are more usual in ‘regular’ or non-
pandemic times [29].

1.1.2. Paper type and structure
This article refers to the authors’ perspective based

on a ST lens. ST was used a guide to better understand
the challenges and opportunities for a ‘new normal’
following the COVID-19 pandemic. To inform our
perspective, we reviewed recent empirical evidence
related to the pandemic, with an emphasis on health
and work-related issues. Such evidence was found
through a snowballing search process initiated with
a PubMed, Scopus, and CINHAL database searches,
conducted at the end of April 2020, combining key
terms related to: rehabilitation, people with disabili-
ties, health, employment, and COVID-19.

We included peer-reviewed papers that were
empirical or original studies, but also qualita-
tive accounts (e.g. perspectives, commentaries,
case reports) published in peer-reviewed scientific
journals, and finally any relevant statements, rec-
ommendations, or position papers from official
public health authorities or representative associ-
ations (e.g. of rehabilitation health workers). The
included material needed to highlight disability or
rehabilitation-related consequences or responses to
the COVID-19 pandemic or resultant events (e.g.
economic crisis; change in rehabilitation service
demand). In the absence of sources focused specifi-
cally on COVID-19, we included applicable evidence
from before the pandemic (e.g. on the employment
of people with disabilities versus non-disabled coun-
terparts) as a material to inform our perspectives.
Finally, this iterative search and synthesis process was
deemed completed according to a qualitative ‘satura-
tion’ principle, i.e. when newly found information
added no different perspectives or no more solid evi-
dence to the same perspective [30, 31]. Finally, a
qualitative thematic analysis and synthesis was itera-
tively developed to build and refine the key leverage

points identified, below presented in the form of chal-
lenges and opportunities for the ‘new normal’ after
the COVID-19 pandemic [30].

1.2. Challenges and opportunities

Figure 1 provides a visual display of leverage
points for a more disability-inclusive society and a
value-based rehabilitation (i.e. cost-effective, acces-
sible, equitable as well as person- and population-
centred) that may arise from the COVID-19 pan-
demic. Within each of the following sections, we
depicted each of the main leverage points, including
intricate challenges to be addressed and key oppor-
tunities. Overall, we suggest that there is important
disequilibrium, meaning that COVID-19 has exerted
a significant impact on the disability and rehabilita-
tion sectors). However, we also signal that the levers
listed below can help to create an equilibrium and
mediate the devastative effects of COVID-19.

1.2.1. Leaver #1: developing disability-inclusive
public health responses and emergency
preparedness

From a health standpoint, people with disabili-
ties are especially vulnerable to the COVID-19 and
require disability-inclusive public health responses
[3, 32]. As a group, people with disabilities face
higher risks of contracting the COVID-19 [3, 4].
Due to the nature of the challenges that people with
disabilities may experience, they may have greater
difficulties understanding or otherwise complying
with physical distancing and other prevention mea-
sures (e.g. thorough handwashing, wearing a mask).
Furthermore, people with visual or sensory process-
ing impairments may need to rely on tactile sensation
more often than counterparts, making public health
recommendations not readily appropriate for persons
with disabilities. Finally, due to societal responses,
many people with disabilities are institutionalized
and hence exposed to physical contacting risks.

Additionally, if and once infected, people with
disabilities also face higher risks of more severe con-
sequences. People with disabilities often have higher
rates of chronic or secondary conditions [33–36],
and given that COVID-19 exacerbates existing health
conditions, particularly those related to respiratory
function, immune system function, heart disease or
diabetes [3], a person with disabilities may expe-
rience other severe effects. Across high, middle,
and low-income countries, people with disabilities
also face disparities in access to needed healthcare
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Fig. 1. Visual display of leverage points.

services [37–40]. This also may apply to accessing
healthcare for COVID-19. People with disabilities
may often rely on social support or caregiving assis-
tance, including for accessing healthcare, while such
an assistance may not be as much available under
lockdown restrictions [3].

In this context of special vulnerability, worldwide
public health authorities might be aware of and act on
each of the added risks for people with disabilities.
For instance, public health authorities might promote
the development of disability-inclusive public health
responses now, as well as better prepare for similar
emergencies in the future. For now, all COVID-19
preventive communication measure should be dis-
seminated in plain language and across accessible
formats, through mass and digital media channels
[4]. Also, people with disabilities who have special
vulnerabilities (e.g. institutionalized, with chronic
conditions, poorest, older, from ethnic minorities,
refugees, at home without assistance) might be a tar-
get for specific preventive and protection measures.

For the future, people with disabilities will need
to be engaged in the formulation of policy and pub-
lic health responses, including preparedness for any
similar public health and economic crises that may
severely and disproportionately affect them. This
ideal of integrating persons with disabilities into all
societal facets and decisions that affect their life isn’t
new [41–43], even for the scope of public health

activities, including planning, surveillance, program-
ming, education, and evaluation [44]. However, the
COVID-19 pandemic, and the ‘new normal’ that
likely comes thereafter, might provide a refreshed
opportunity to engage people with disabilities in
broader public health policy and planning as well as
in the emergency preparedness activities. Such level
of preparedness can help mitigate the negative, dis-
proportional effects for people with disabilities of a
potential second wave of the COVID-19 pandemic
or of any other infectious disease outbreak that may
arise.

1.2.2. Leaver #2: enabling employment and
telework opportunities for people with
disabilities

Employment: At the employment and economic
level, challenges and opportunities for people with
disabilities and inclusive development have arisen
from pandemic. Typically, people with disabilities
are employed at significantly lower rates than non-
disabled counterparts, across countries of varying
income level [6–8, 11, 36]. Even though a system-
atic review found a myriad of primary benefits for
employers that hire people with disabilities [45],
many people with disabilities continue to face chal-
lenges in finding and securing employment [7, 46].
Social and cultural stereotypes perpetuate employ-
ment disparities, for instance, a recent study in the
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United States found that the states with higher disabil-
ity prejudice scores had lower disability employment
rates [6]. With the global COVID-19 pandemic
and its economic challenges, one can anticipate
that people with disabilities will likely face higher
unemployment rates, especially if in the absence of
a disability-inclusive development planning at the
community and government level [47].

On multiple levels, lack of employment opportu-
nities can be detrimental to people with disabilities.
Meaningful employment can benefit people with
disabilities in terms of improved quality of life, self-
confidence, social network, sense of community, and
obviously income [45]. Also, in countries in which
health insurance follows employment status, if people
with disabilities are under or unemployed, they face
higher risks of being uninsured, and having added
difficulties accessing healthcare [48]. In the United
States, after the Affordable Care Act, people with
disabilities living in Medicaid expansion states were
significantly more likely to be employed compared
with those in non-expansion states [49]. This expan-
sion helped people with disabilities to increase a
proportion of their earnings, which impacted their
standard of living in poverty to maintain Medi-
caid eligibility [49]. All accounted, employment is
a meaningful occupation and valuable in itself, but
also can protect people from having poor health and
well-being, poor finances, and poor access to health-
care when they need. As a challenge, one can state
that the global and local development plans (e.g. for
the returning of employment and economic growth)
need to account for the specific needs of people
with disabilities and the importance of maximizing
employment in this vulnerable population [32].

Telework: In turn, opportunities may arise for peo-
ple with disabilities with regards to telework (i.e.
the practice of working from home, using informa-
tion and communication technology (ICT) such as
email, telephone and communication or videocon-
ferencing platforms). Since the 1990s, telework has
been promoted as a viable and reasonable work-
place accommodation for people with disabilities
[13]. Yet, the prevalence of telework among peo-
ple with disabilities did not increase at the same
pace as the general population, despite the poten-
tial human right benefits [12]. It was reported that
people with disabilities telework more often when
they have higher educational levels and are cate-
gorized as in “white-collar”, knowledge-based jobs
[12]. During COVID-19 and resultant lockdowns,
telework is becoming commonplace, especially with

knowledge-based jobs. If the trend is prolonged and
becomes part of the ‘new normal’ after the pan-
demic, people with disabilities might well benefit
from an added emphasis on telework. By develop-
ing the needed reasonable accommodations and the
structural conditions for people with disabilities to
telework, one would be seizing on the opportunity
which has emerged out of this surge of necessity. If
properly supported, telework can level the playing
field in terms of employment opportunities for people
with disabilities [12, 13].

1.2.3. Leaver #3: addressing new requirements
in rehabilitation service provision,
including for people with COVID-19

Rehabilitation services have been challenged by
the pandemic. Within a short period of time, an
increasing number of papers have been published
which prepare the rehabilitation community for the
organization and delivery of services during the
COVID-19 outbreak [14, 50–52]. Challenges have
been many, in addition to implementing measures
for preventing the COVID-19 dissemination through
patients and staff alike. Inpatient rehabilitation ser-
vices have been pressured to admit patients from
acute wards to release capacity for treating COVID-
19 patients, sometimes with total conversion of
rehabilitation-designed beds, wards and even hospi-
tals in the places most hardly hit by the COVID-19,
such as Italy [14, 50].

In turn, a competitive demand has risen for the
provision of respiratory rehabilitation to COVID-19
patients. This has been deemed an important essen-
tial component of intervention for many hospitalized
COVID-19 patients [53], either for symptom relief or
for addressing the pulmonary and respiratory com-
plications, typical of debilitating respiratory-track
infectious diseases [53, 54]. Rehabilitation is also
important for the critical illness and impairments
that may follow COVID-19, including as a result
of immobility [54, 55]. For instance, post-intensive
care syndrome may come as a result for adults
that survive a stay in the intensive care unit, but
which experience new or worsening physical disabil-
ity, mental health problems, cognitive impairment,
or occupational disengagement; all of which might
be addressed by rehabilitation practitioners [56–58].
Overall, rehabilitation providers can have a vital role
for the health system’s capacity to move COVID-19
patients on from acute sites to eventual discharge to
the community, while reducing any resultant disabil-
ity [55].
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Finally, also for lockdown reasons, the provision
of outpatient, home-based, community-based, and
school-based rehabilitation services has been reduced
- often dramatically. Many of those services went
viable only through telehealth options, which have
been made available for the applicable situations.
While this is a challenge thus far, it raises an oppor-
tunity for the future - as addressed in the following
section.

1.2.4. Leaver #4: embracing the added emphasis
on and capacity for telehealth

Telehealth is a general term which includes tel-
erehabilitation in particular as a service delivery
model that like telework, uses information and
communication technology to deliver health- and
rehabilitation-related services when the client is at a
distance from the practitioner [59, 60]. Out of neces-
sity, provision of many types of rehabilitation care,
including exercise, support, coaching, or advice, have
been moved to a telehealth form of delivery. One has
observed a proliferation of recommendations for the
use these telerehabilitation options, especially now in
the era of COVID-19 and physical distancing mea-
sures [14, 15, 55].

In spite of this recent increase in demand, tele-
health is not new. Evidence on the effectiveness
and comparative effectiveness is available for many
health conditions [61–64]. The use of telehealth
provides increased access, equity, and outreach for
rehabilitation services, including for people in rural
or remote communities of either high- or low-income
nations [65–70]. This new increase in demand cre-
ates an unprecedented opportunity to scale up the
practitioners’ habits and capabilities for the use of
this service delivery form, as well as scale up the
system’s capacity (e.g. development of regulatory
and reimbursement mechanisms) for the provision
of telerehabilitation. Indeed, greater advocacy for
telehealth or telerehabilitation services and their
reimbursement is now taking place [59, 71]. If the
opportunity is taken, this can be one upsides for the
‘new normal’ after the pandemic.

Telerehabilitation can be key for the supply of
the rehabilitation needs of outpatient, home, school-
based or community-based patients which can be
largely unmet otherwise. Also, this means can be used
with COVID-19 patients who need to be isolated in
hospitals or at home [15, 72]. In addition to immo-
bility, isolation leads to activity and participation
restriction, which can cause physical and psycholog-
ical decline. For example, a recent systematic review

with meta-analysis found there was a marked trend
for isolated patients to exhibit higher levels of depres-
sion [73]. Loneliness, social disconnection and lack
of engagement into meaningful activities can strike in
people social isolation and especially in the older per-
sons who are likely to be further confined during the
pandemic of COVID-19 [72, 74, 75]. Rehabilitation
professionals should play a large preventive and reha-
bilitation role on avoiding a secondary ‘epidemic’ of
loneliness, inactivity, poor mental health, and func-
tional decline, especially in the older persons.

1.2.5. Leaver #5: developing the current and
future rehabilitation workforce: resilience,
employment, and distance learning

Rehabilitation personnel need to rapidly and
readily acquire knowledge on guidelines and recom-
mendations for how to manage and deliver services
in the context of the COVID-19 outbreak [53, 76].
They may need to take prioritization, clinical rea-
soning decisions for which patients, under which
circumstances, should rehabilitative care be main-
tained or postponed, given the competing demands,
guidelines issued, resources constrains, and differ-
ent type of risks involved for staff and patients alike
(e.g. contracting the COVID-19 versus impairments
aggravation, especially the frail elderly) [58, 76].
Many rehabilitation professionals need to develop,
within a short period of time, the knowledge and skills
to deliver care through telehealth technology, with
quality and safety requirements and according to a
myriad of applicable regulations and reimbursements
practices. The timing pressure can be challenging.
Finally, acute demand for treating COVID-19, espe-
cially for respiratory therapists, can be daunting [58].

On the one hand, these abrupt changes can create
tremendous strain for the response of the rehabili-
tation workers as it does, in different ways, for the
myriad of health workers too. Healthcare systems
and organizations must prepare themselves to pre-
vent, address or mitigate issues of strain, exhaustion,
demoralization or burnout of health and rehabilita-
tion care workers at the frontline of the pandemic
battle [77, 78]. On the other hand, rehabilitation
professionals that work in outpatient, home-based,
or other services that have had restricted provision
or slip of demand may face the threat of unem-
ployment or underemployment. This has created
a paradox resulting from the COVID-19 events,
because some rehabilitation providers such as those
who provide respiratory care has witnessed an all-
time increased demand for their services, while the
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community-based providers have been significantly
affected by social distancing measures. This then
uncover the vast diversity in the sectors in which
rehabilitation providers practice. The effects of eco-
nomic crises in health workers is a policy concern;
and scientific area of study for the health workers in
general [79] but not for rehabilitation workers in par-
ticular [80]. The exact effect of this economic crisis,
which is originated by a public health crisis, will be
challenging to understand given apparent the lack of
evidence. However, this crisis is an opportunity to
develop rehabilitation workforce studies in an eco-
nomic crisis’ context. That could help prepare and
execute any preventive or mitigating policy responses
when another crisis hit.

On the very upper side, the new roles of rehabilita-
tion professionals with COVID-19 patients can create
a greater awareness across stakeholders about the role
of rehabilitation professionals and their care for peo-
ple with infections conditions - as a non-traditional,
but increasingly needed scope of practice [54]. It
can also add to the awareness and capabilities of the
rehabilitation workforce about the possibilities that
telehealth technology offers to the delivery of remote
care, which can then be prolonged for particular uses
(e.g. for underserved patients in rural or remote areas
of either higher or lower income locations).

Finally, the upcoming rehabilitation workforce
(i.e. those in educational programs, clinical edu-
cation) as well as their educators are now facing
the challenge of moving educational, training, and
evaluation activities mostly or fully online, i.e. dis-
tance learning. Like in telerehabilitation, these forms
of education and training already existed, but soon
became the mainstream for this special period of time.
The capacity and capabilities that were added, how-
ever, likely can flourish for the period after advent of
the COVID-19 crisis.

2. Limitations

This paper has some limitations. First, the paper
refers to an authors’ perspective; although the lit-
erature was instrumental to build and refine the
perspectives provided (e.g. on the key leverage points
identified), one cannot understand the information
provided in these leverage points as a systematic map
or review of the literature. Second, the challenges and
opportunities depicted are not intended to be exhaus-
tive, even though they can provide a systemic view,
embracing health and employment issues as whole,

which arise from a public health and economic crisis.
Third, although strategic developments are recom-
mended on each of key leavers identified, we do not
suggest (i.e. prescribe) more specific actions to be
taken. While this turns the points less actionable,
it is a purposive option. The option is aligned with
the ST theory and the focus on responses patterns
rather than discrete responses or events. Also, ST the-
ory posits that systems are self-organizing in nature,
and that actions would need to be context-specific
(e.g. adapted to the local ‘complex adaptive systems
[81–84]), hence more specific recommendations for
action hardly could be generalizable – and especially
so for a worldwide perspective. Finally, we under-
stand that the prescription of more specific action
from the perspective of the authors could stifle inno-
vation and, on the other hand, recognizes that multiple
stakeholders have a key role in operationalization,
in addition to debating or challenging the strategic
leavers identified. Relatedly, a last limitation is that a
set of layers, challenges, and opportunities provided
are not necessarily exhaustive or closed, and subject
to evolution according to stakeholders’ perspectives
(e.g. beneficiaries) as well as subject to dynamic
and partly unpredictable systems’ responses to the
COVID-19 pandemic.

3. Conclusion

The COVID-19 experience this far has created
great challenges and new opportunities for the short,
middle and longer term. Using the ST approach,
this perspective paper depicts key leverage points
for the advancement of the disability and rehabili-
tation fields. These leverage points, operationalized
into a set of challenges and opportunities, were orga-
nized in terms of: developing disability-inclusive
public health responses and emergency preparedness,
enabling employment and telework opportunities for
people with disabilities, addressing the new require-
ments in rehabilitation service provision – including
in the care of people with COVID-19, embracing the
added emphasis on and capacity for telerehabilitation
– including for addressing loneliness, and develop-
ing the rehabilitation workforce, the current and the
future, in terms of resilience, employment, work pat-
terns, and distance learning.

Overcoming these challenges and seizing the
opportunities will require diligence, creativity,
advocacy, innovative thinking, planning, collabora-
tive execution and advocacy among people with
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disability, their representatives, and rehabilitation
stakeholders alike. Challenges and opportunities aris-
ing from the pandemic need to be identified and
addressed in a systemic and timely manner. If suc-
cessful, we can move towards a transformed society
with improved capacity and capabilities for increas-
ing the health, employment, equity, and quality of
life for people with disabilities, broadly a more
disability-inclusive society, and a value-based, acces-
sible rehabilitation. To achieve anything less would
be a lost opportunity to ‘build back better.’
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