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Introduction: This study aimed to systematically identify the environmental factors that impacted
people with disability during the COVID-19 pandemic.

Methods: A scoping literature review was conducted using LitCOVID (January 1−July 31, 2020).
Sixty-six articles met the inclusion criteria that (1) discussed disability and/or health conditions
related to functioning and (2) considered environmental factors. A qualitative content analysis was
conducted using codes from the WHO International Classification of Functioning, Disability and
Health.

Results: A total of 212 International Classification of Functioning, Disability and Health codes
were used in the coding process. The most frequent codes referred to health services policies and
public health guidelines. These policies, although generally considered facilitators for minimizing
infection, were frequently identified as barriers to the health, participation, and human rights of
people with disability. The lack of disability-specific population data was identified as a key barrier
to planning and decision making.

Conclusions: The social determinants of health for people with disability were not adequately con-
sidered in the acute phase of infection prevention at the population level. Integrating the Interna-
tional Classification of Functioning, Disability and Health in emergency management provides a
tool to evaluate functioning and address barriers for those in need.
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INTRODUCTION

The events of September 11, 2001, and Hurricane
Katrina disproportionately impacted people with disa-
bility,a who were inadequately included in emergency
planning and response systems.1−4 In 2009, Campbell
and colleagues foreshadowed that people with disabil-
ity would be at substantial risk in a viral pandemic
because of increased risk for exposure and death, inac-
cessibility of risk communication, ethical issues sur-
rounding priority treatment and vaccination, and a
lack of detailed emergency preparedness plans for peo-
ple with disability.5 In recognition that a government-
centric approach to disaster management was not suf-
ficient to meet the needs of all communities, the U.S.
Federal Emergency Management Agency (FEMA)
shifted to a whole-community approach to emergency
management.6,7 The disability community was identi-
fied as a key stakeholder to engage in emergency man-
agement teams to maximize societal resilience to
threats and hazards. Yet, almost a decade later, people
with disability were once again at risk in the emer-
gency response systems for the coronavirus disease
2019 (COVID-19) pandemic.8

In March 2020, the WHO9 outlined “Disability con-
siderations during the COVID-19 outbreak.” These con-
siderations included making public health information
and communication accessible for diverse sensory needs;
valuing the needs of people with disability living in insti-
tutional or high-risk settings; and ensuring accessible,
affordable, and inclusive health care. However, to date,
there has been no systematic evaluation of the environ-
mental factors that hindered or facilitated the participa-
tion and activities of people with disability during the
COVID-19 pandemic.
Our purpose was to systematically identify in the

research literature the environmental factors that
impacted people with disability as the COVID-19 pan-
demic emerged. Disability refers to limitations of func-
tioning that existed before pandemic and does not
include disability resulting from COVID-19. The
WHO’s International Classification of Functioning, Dis-
ability and Health (ICF) was used to identify the envi-
ronmental factors10—“the physical, social, and
attitudinal environment in which people live and
aThe WHO defines disability as “the interaction between individuals
with a health condition (e.g., cerebral palsy, Down syndrome and depres-
sion) and personal and environmental factors (e.g., negative attitudes,
inaccessible transportation and public buildings, and limited social sup-
ports).”38 To embrace a universal approach to addressing the needs of peo-
ple with disability, the WHO endorses the use of the word disability
alongside the word people instead of using the word disabilities.39 Accord-
ingly, the term people with disability was used throughout this article.
conduct their lives.”11 Environmental factors were classi-
fied as barriers (hindrance to performance) or facilita-
tors (aid to performance) and identified situations where
environmental factors, not typically a barrier, became
challenges for people with disability in the context of
COVID-19. The environmental focus of this work sup-
ports a public health approach to pandemics that
includes what people with disability need to survive and
recover.
METHODS

A scoping literature review was conducted, followed by
qualitative analysis to identify the environmental factors
that were mentioned in the health and disability research
literature as the COVID-19 pandemic emerged. Our
reporting strategy follows the PRISMA guidelines.12

Literature identification and eligibility criteria
LitCOVID, a PubMed database of COVID-19 literature,
was searched, including early release and online publica-
tions,13 for the period January 1−July 31, 2020. The
search term disability was used, resulting in 148 articles
that were screened systematically using the prespecified
inclusion criteria identified by our interdisciplinary team
(Figure 1 and Appendix A, available online, describe the
search strategy).
Research articles, editorials, and opinion pieces in

English from any country were screened. After the
screening of these articles, which represented a range of
disability subpopulations (Table 1), we noticed that sen-
sory disability was only mentioned in 1 of the included
articles. Deaf or hard of hearing or hearing impaired and
blind or low vision or visually impaired were added as
search terms, resulting in 139 additional articles. A total
of 114 articles where the term blind referred to blind
experimental trials or a lack of understanding or judg-
ment were removed, and the remaining 25 articles were
then systematically screened.
Articles that (1) discussed disability and/or health

conditions related to functioning and (2) considered
environmental factors in the context of COVID-19 were
included. The article review process included an abstract
review, followed by a first and second full-text review.
Two authors independently reviewed 173 article
abstracts before meeting to select 56 and 69 articles for
inclusion and exclusion, respectively. For the remaining
48 articles, where there was no clear agreement about
whether the articles met the inclusion criteria, a second
pair of authors, independently, reviewed these articles in
their entirety to determine eligibility. They agreed that
13 should be included, whereas 32 were excluded
because they focused only on disability as an outcome of
www.ajpmfocus.org



Figure 1. PRISMA flow diagram for excluded and included articles at each stage of review.
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COVID-19, the rehabilitation of patients after COVID-
19 diagnosis, the effectiveness of pharmaceutical drugs
related to disability and COVID-19, or clinical surveil-
lance data during COVID-19 (e.g., number of emer-
gency department visits for stroke). They did not agree
on an additional 3 articles, which were reviewed inde-
pendently by a different author, who subsequently
February 2024
determined that they were not eligible for similar rea-
sons. During the coding process, 3 additional articles,
initially included from the abstract review, were
excluded after a more detailed review. In summary, 66
and 107 articles were included and excluded, respec-
tively, in the qualitative content analysis (Appendix B,
available online, lists the 66 articles).



Table 1. Count of Disability Subpopulations in the Included
Articles Using Search Term Disability

Disability subpopulation
Number of
articles

Children with special healthcare needs 7

Chronic disease (including mental health) 8

Disability (general) 23

Disability and aging 4

Intellectual and/or developmental disability 10

Neurodegenerative disease 5

Self-care disability 1

Spinal cord injury 2

Rare diseases 1

Vision 1
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Coding Methods and International Classification of
Functioning, Disability and Health linking
The method was planned through an iterative process
between the interdisciplinary author team and ICF
experts from the WHO. Using the 4-phase tool-sup-
ported literature review approach by Bandara and col-
leagues,14 NVivo (Version R1) was selected to organize,
code, and analyze text from the 66 articles. Using mixed
methods, we followed a deductive coding approach,
using the existing codes from the ICF to situate disability
within the environmental context of the COVID-19 pan-
demic,14 and a summative approach to content analysis,
which explored the frequency of codes and inferred
meaning from context and relationships.15 The 1,400
ICF codes were imported into NVivo as nodes and subn-
odes to link text content from the selected articles to
environmental factors. The coding structure was aligned
with the ICF’s stem-branch-leaf structure within each
component of the ICF. Using the example of a person
with low vision, the ICF components are (1) body
functions (b-codes)—visual acuity functions, (2) body
structure (s-codes)—structure of eyeball, (3) activity
and participation (d-codes)—seeking employment, and
(4) environmental factors (e-codes)—individual atti-
tudes of people in positions of authority. Coding primar-
ily focused on text referring to e-codes; however, b-codes
and d-codes were linked when found relevant to the
COVID-19 pandemic. Consistent with the ICF frame-
work, each e-code that was linked with text was also
coded with a qualifier (i.e., barrier, facilitator, or neu-
tral).11 These qualifiers capture the presence of limita-
tions in functioning at the environmental level. Owing
to the amount of text reviewed, the severity of the quali-
fier was not captured. An e-code was considered a
barrier if the text described a negative outcome or expe-
rience due to the presence or absence of that environ-
mental factor and was considered a facilitator if the text
described a positive outcome or experience. Neutral was
used for codes that were neither a barrier nor facilitator
for people with disability but still existed in the context
of the pandemic.
We used preliminary findings to adapt the coding

method for use in the context of a global pandemic. The
first adjustment was the addition of a fourth qualifier,
COVID-19 challenge. The qualifier allowed us to differ-
entiate barriers that existed before the pandemic from
barriers that developed or were amplified during the
pandemic. It also helped us to identify environmental
facilitators that were still needed to support life activities
but created other challenges resulting from the pan-
demic response. For example, people who use public
transportation to access essential items (e.g., groceries
and medicine) had to go without risk exposure or pay
additional fees for delivery.
The second adjustment was the specification of ICF

codes to effectively capture the nuances of COVID-19
and disability content in the articles. For example, the
specific descriptor congregate and long-term care hous-
ing was added under Code e5258 (housing services, sys-
tems, and policies, other specified). This allowed us to
disaggregate different types of housing concerns and
identify specific recommendations for pandemic
response planning. ICF Linking Rules were followed
when adding descriptors.16 During the linking process,
ICF codes were specified. Memos were created in NVivo
to document (1) the existing ICF codes that did not fully
capture the content, (2) the reason for creating a speci-
fied descriptor, and (3) coder recommendations for
naming the descriptor. The research team developed a
rationale for each specified code and detailed its rele-
vance to the research question. Once agreement was
reached, the specified code was added to NVivo and was
used in the coding of all articles.

Analysis
Once all articles were coded, the coded content was
then analyzed using NVivo (version R1) to identify
frequently coded terms and relationships between
coded terms across the manuscripts. Coding frequen-
cies, text queries, and matrix coding queries were
used to describe the most frequently occurring ICF
codes in the extracted literature, the categorization of
environmental factors using qualifiers, and the extrac-
tion of text examples from relevant codes. Code fre-
quency was calculated as the number of times a code
was linked to different sections of text. An article
www.ajpmfocus.org
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could have multiple references linked to a single code
if the author(s) presented different facts/arguments/
statements that fit the same code. To minimize dupli-
cation of codes, individual words were not selected
and linked; instead, passages of text that covered a
specific point (e.g., whole sentences, multiple related
sentences) were selected and linked.
RESULTS

Specified Descriptors
As stated in the methods, we developed specified
descriptors for ICF codes that were too broad to capture
the nuances of COVID-19 and disability content in the
articles. These ICF codes, their specified descriptor, and
associated text from the literature are listed in Table 2.
All but 2 descriptors were added to other specified (8)
codes as recommended by the Revised ICF Linking
Rules.16 The health policy descriptors were added to
e5802 instead of e5808 because the authors agreed that
associated text was “contained within any of the other
specific categories,”16 namely e5802 Health Policies. The
addition of the descriptor e298 COVID-19 Pandemic is
Table 2. Modifications to Existing ICF Codes During the Coding P

Existing ICF codes Contents identified i

d779, particular interpersonal
relationships, other specified and
unspecified

Physical distance in pla
exposure may occur (e
doctor’s office)
Risk of exposure throu
contact

e198, products and technology, other
specified

Telemedicine
Telephones
Health websites
Multidisciplinary care D

e2158, population, other specified Data (often referring to
the disability populatio

e298, natural environment and
human-made changes to the
environment, other specified

COVID-19 pandemic
Pandemic
SARS-COV-2

e5258, housing services, systems, and
policies, other specified

COVID-19 in congregat
care housing
COVID-19−related pub
in congregate housing

e5802, health policies Social distancing
hand washing

e5802, health policies Closing doctors’ offices
rationing care

e598, services, systems, and policies,
other specified

HCBS benefits
Inadequacy of HCBS
Community supports
Home assistance for h

HCBS, home and community-based service; ICF, International Classification o

February 2024
also unique. We recognize that there is an International
Classification of Diseases, Eleventh Revision code for
COVID-19 (RA01) that refers to the disease itself, but
e298 COVID-19 Pandemic refers to the natural environ-
ment and human-made change (e298) that characterizes
the pandemic.17
Coding Frequencies
The 66 articles focused on a range of topics, including
disability rights, healthcare services, and social services.
A total of 212 unique ICF codes were used in the text-
coding process. Figure 2 presents the frequency of the
top 10 ICF codes used.
As illustrated in Figure 2, the codes capture a wide

swath of the environmental domains in the ICF, includ-
ing supports, housing, policies, societal attitudes, and
human rights. The most frequently used ICF codes
referred to COVID-19−specific health services policies
(e5802) and COVID-19−specific public health guide-
lines (e5802) used 88 and 63 times, respectively. The
COVID-19−specific health services policies (e5802)
code captured text referring to medical decision making
and hospital policies that were implemented in the early
rocess

n the literature
Specified descriptor for existing
ICF codes

ces where
.g., grocery store,

gh unknown

d779, unknown contact with a COVID-
19−positive person

elivered remotely

e198, products and technology, other
specified: for health services

a lack of data on
n)

e2158, population, other specified:
disability-specific population data

e298, COVID-19 pandemic

e and long-term

lic health policies

e5258, housing services, systems, and
policies, other specified: congregate
and long-term care housing

e5802, health policies: COVID-19
−specific public health guidelines
e5802, health policies: COVID-19
−specific health services policies

ealth care

e598, HCBSs

f Functioning, Disability and Health.



Figure 2. Frequency of top 10 ICF codes used in the coding process (n=66 articles).
ICF, International Classification of Functioning, Disability and Health.
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months of the pandemic and how they were experienced
by people with disability:

Under the challenging conditions of a pandemic, the
vague contingency directive to “begin conserving
resources” opens the door to disability bias among
even the most well�intentioned clinicians who must
decide when and with whom to have goals of care
conversations, what recommendation to make, and
how forcefully to make the recommendation.18

To communicate with doctors or other healthcare
providers, a person who is deaf and blind needs an
interpreter. Because of infection control require-
ments, the lack of this essential help in the ICU or
other hospital settings leaves a person with communi-
cation needs especially vulnerable.8

References to COVID-19−specific public health
guidelines (e5802) (e.g., mask wearing, isolating, social
distancing) were frequently included in the disability lit-
erature discourse:

Face coverings don’t just affect those who lipread;
studies have shown that 60−70% of communication
is based on non-verbal cues from lip patterns and
facial expressions, which are essential for anyone with
communication difficulties.19

. . .isolation may impact particularly negatively on
functioning in disabled people. People with mental
health conditions can experience symptom
exacerbation, and potentially a heightened risk of
severe psychiatric morbidity and suicide. People with
physical impairments who rely on rehabilitation ther-
apies may have functional declines.20

E-Code Qualifiers

To capture the quality of the environmental factors
linked in the articles, a qualifier (i.e., barrier, facilita-
tor, neutral, and/or COVID-19 challenge) was
assigned to each e-code. Some text was coded with
multiple qualifiers, meaning that e-codes could be a
facilitator, barrier, and COVID-19 challenge simulta-
neously on the basis of how the author described
how that factor was experienced by people with dis-
ability. If an e-code was assigned as a COVID-19
challenge, then it meant that the pandemic or associ-
ated emergency response affected the quality of that
environmental factor, shifting a person’s level of
functioning, often for worse. For example, “those
who live independently but rely on personal care
assistants [e340] for activities of daily living [d5] also
have greater difficulty protecting themselves through
self-isolation [d7204].”21 Similarly, the provision of
healthcare services (e5800), a facilitator for health
and functioning, became a challenge for looking after
one’s health (d570) because of restrictions on outpa-
tient visits and elective surgery.
Public health and health services policies, although

generally considered facilitators for minimizing infection
www.ajpmfocus.org



Figure 3. Frequency of e-code qualifiers associated with the 3 most common ICF codes.
ICF, International Classification of Functioning, Disability and Health.
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from the virus, were frequently identified in the litera-
ture as barriers to the health and participation of people
with disability. Figure 3 presents the distribution of the
e-code qualifiers that were associated with the 3 most
used ICF codes (COVID-19−specific health services pol-
icies [e5802], COVID-19−specific public health guide-
lines [e5802], and products and technology for health
services [e198]) (neutral was rarely used as a qualifier in
the coding process and is not presented in this study).
As illustrated in Figure 3, these environmental factors

were most often discussed in the context of barriers and
COVID-19−specific challenges. Health services policies
(e5802), although generally considered a facilitator in pre-
pandemic times, were mostly considered a challenge dur-
ing the pandemic and frequently referenced as a barrier
for people with disability. For example, early in the pan-
demic, the Centers for Disease Control and Prevention
and the Centers for Medicare and Medicaid Services
released policy directives to terminate or defer all ambula-
tory care to optimize the use of healthcare equipment and
resources (e5802 COVID-19−specific health services poli-
cies). However, such policies did not consider the conse-
quences on people for whom timely physical medicine
and rehabilitation care are critical to health and function-
ing, as noted in, “. . .if these procedures are deferred,
worsening impairments will increase dependence on care-
givers and increase the vulnerability of disabled
patients. . . there are also time-sensitive physiatry proce-
dures for which procedural benefits may include a reduc-
tion in mortality, morbidity, or immediate disease
burden.”22

Telehealth (e198 products and technology for health
services) was prioritized as an alternate mode of health-
care delivery and was often coded as a facilitator, for
February 2024
example, “. . .the benefits of telemedicine for persons
with disability include lower cost of care, lower transpor-
tation costs, improved medication reconciliation, com-
munication, less exposure to communicable diseases
especially during a pandemic, and decreased need for
paid personal assistance services.”23 However, many
articles also highlighted the numerous barriers to access-
ing these telehealth services for people with disability,
for example, “. . .telemedicine platforms do not have cus-
tom features to ease healthcare communications for per-
sons who are deaf or blind or for persons with cognitive
disabilities.”23 In addition to captioning and video chal-
lenges, some authors commented on structural barriers
related to telemedicine (e198): “A huge obstacle for
appropriate utilization of telemedicine is that broadband
fast internet is inaccessible in many rural and low-
income communities (even in cities) where many per-
sons with disabilities live.”23

Social Determinants of Health
ICF codes related to the social determinants of health (e.
g., housing and employment) revealed the depth of chal-
lenges experienced by people with disability. For exam-
ple, the unsafe aspects of congregate care settings (e258),
including risks for infectious disease, were elevated by
COVID-19: “Disabled people living in institutional set-
tings such as group homes, assisted living facilities, and
nursing homes, are at significant risk of contracting the
virus in such confined settings by daily contact with
numerous rotating caregivers who themselves are
exposed to multiple other patients.”21

Disability-specific barriers in the context of the employ-
ment and economic environment (labor and employment
services, systems, and policies [e5908] and economic
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systems [e5651]) were commonly referenced, for example,
“The livelihoods of persons with disabilities are also at
serious risk due to the economic downturn brought about
by the pandemic. Yet, [persons with disabilities] have not
been included in economic responses to the COVID-19
pandemic nor involved in planning to prevent future cri-
ses.”24 Barriers unique to the urban context—population
density (e2151) and a lack of civil protection services, sys-
tems, and policies (e545)—were also highlighted: “. . .in
low-income countries around the world where 50−75%
of the urban population lives in slums or informal settle-
ments, the difficulties of social distancing for those with a
disability should not be viewed as an individual challenge
but rather a failure of land use, shelter, and infrastructure
planning.”24
Limitations of Disaster Planning
Many authors noted a general lack of forward thinking in
existing disaster planning protocols. One article described
how a 2010 FEMA report, “Guidance on Planning for Inte-
gration of Functional Needs Support Services in General
Population Shelters,” was developed to address limitations
in the disaster response for people with disability after Hur-
ricanes Katrina and Rita but failed to consider a future pan-
demic situation with shelter-in-place conditions.24

Critically, the lack of disability-specific population data was
frequently identified as a key barrier to planning, decision
making, and justice early in the pandemic literature (ICF
Code e2158 used 25 times). It was argued that

Until recently, people with disabilities have not been
included in public health surveys, data analyses, and
health reports, making it difficult to know the state of
their health status and where existing disparities
lie. . .. failure to collect data on people with disabilities
and COVID-19 has resulted from the. . . CDC’s. . .
“short form”. . . which doesn’t include demographics
related to disability. Better disability data would
inform policy and program development regarding
critical issues of health disparities and health equity.21

Without data, the health of people with disability con-
tinues to be devalued, which was emphasized by the fre-
quency that human rights (d940 used 28 times) and
societal attitudes (e460 used 30 times) were coded as
barriers in the pandemic literature:

The COVID-19 pandemic is expected to have multi-
ple waves associated with significant morbidity and
mortality; each wave will likely perpetuate pre-exist-
ing disparities among marginalized communities
across the USA and more broadly, around the
world. . .. The protection of [human] rights suggests
the need to ensure communities such as those with
disabilities or who are unable to afford stable housing
are equitably protected. . . 25

An unaddressed key issue linked to human rights. . .
is how to ensure [persons with disabilities] continue
to receive the support required to ensure their well-
being, independence, and self-determination when
their regular caregivers/ personal assistants are quar-
antined, fall ill, and/or are unable to continue provid-
ing support.24

Finally, the pervasive underrepresentation of people
with disability in healthcare decision making and leader-
ship affects things such as supply stockpiles and plans to
ration, negatively impacting people with disability.21
Recommendations for Emergency Response
Planning
Some authors looked beyond the immediate crisis to offer
recommendations for a more inclusive disaster response to
best support people with disability in future emergency sit-
uations. These recommendations focused on 3 key issues:
(1) accessible information, (2) inclusive decision making,
and (3) continued access to essential services.
Accessible information. This includes e5352 commu-

nication policies, e1250 products and technology for
communication, and e5602 media policies:

Public health and wellness information must be in
audio, Braille, E-pub, and easy-to-understand for-
mats; use captioning; relay services; text messages;
and always ensure digital technologies are in compli-
ance with W3C accessibility standards.24

Inclusive decision making. This includes e5951 polit-
ical systems and d940 human rights:

[Persons with disabilities] and disabled persons’
organizations must be at the center of the program
and policy decisions and implementation. . .. Indeed,
persons with disabilities hold a privileged vantage
point in understanding and dealing with crises and
are a special asset in the current pandemic.24

[Persons with disabilities] must be allowed to make
their own choices in all aspects of their COVID-19
contingency plans when their services and supports
may be interrupted. This includes choosing who pro-
vides assistance when related to their bodily func-
tions, daily life, and individual needs.24
www.ajpmfocus.org
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Access to essential services. This includes e545 civil
protection services, systems, and policies; e598 home
and community-based services; and e5850 education
and training services:

During any closure or minimization of services, [per-
sons with disabilities] must be supported to meet
their daily living requirements, including access to
food (as needed with specific dietary requirements),
housing, healthcare, and in-home school and com-
munity supports.24

In March 2020, the U.S. Secretary for Health and
Human Services instructed all state governors to allevi-
ate healthcare providers’ medical malpractice liability.
Resulting policies gave healthcare providers immunity if
they deviated from prepandemic standards of care owing
to resource or staff shortages. These policies supported
healthcare services, but the needs of people with disabil-
ity for quality care were deprioritized.26 A forward-
thinking recommendation called for proactive training
for these situations to minimize the impact of such poli-
cies for people with disability in future catastrophic
health emergencies.27

Other recommendations considered the economic
consequences of the pandemic for people with disability
(e5651 economic systems). People with disability often
incur higher costs for transportation, utilities, and care,
making them vulnerable to the economic shocks of the
COVID-19 pandemic.28 Some authors argue that the
timely delivery of disability benefits may need to be
enhanced to buffer the increased costs of living (e.g.,
extra costs of home deliveries and hiring of private sup-
ports due to the suspension of public services).24 Simi-
larly, others called for proactively addressing structural
system-level factors that increased the vulnerability of
people with disability during the pandemic and recom-
mended “. . .increasing the diversity of the medical pro-
viders, planning locations of services such that they are
easily accessible from the poorest ZIP codes by public
transportation, and/or removing payer mix limitations
that ration the number of public insurance patients
allowed in a clinical service area.”29
DISCUSSION

This is the first effort to systematically synthesize the
international, early pandemic literature on environmen-
tal factors affecting the functioning of people with dis-
ability during COVID-19. We used the ICF to
standardize language and systematically identify the
salient environmental factors that were mentioned in
the health and disability research literature as the
February 2024
COVID-19 pandemic emerged.30 Other authors used
the ICF to link the impact of the pandemic to the func-
tioning of people with disability, but these articles only
focused on a subset of the disability population and
reviewed fewer articles.31−34

Our findings show that in the early phase of the
COVID-19 pandemic, the research literature addressing
the pandemic’s impacts on people with disability was
focused predominantly on issues related to the delivery
of health services (e5802, e198) and the practice of
COVID-19−specific public health guidelines (e5802).
The COVID-19 challenge qualifier was frequently coded
with these top 3 e-codes, which highlighted the influx of
new barriers experienced by people with disability dur-
ing the pandemic. The measures implemented to stop
the spread of the virus (e.g., stay-at-home orders, social
distancing, and masking) and to increase medical sup-
port for the infected (e.g., reallocation of health resour-
ces, health center triaging policies) significantly limited
the activity and functioning of people with disability and
failed to promote health equity.
Tensions around the delivery and rationing of health

services were evident, given the frequency of ICF codes
capturing human rights and societal attitudes. The logis-
tical challenges of delivering telemedicine further com-
pounded the difficulties in delivering equitable health
care as a primary mode of health services. The absence,
inaccessibility, and unreliability of telehealth services
were experienced as barriers until innovative problem
solving and new service programs aided a person’s func-
tioning and health.
Environmental factors such as housing services, sys-

tems, and policies (e525) that provide benefits, struc-
tured programs, and operations designed to support the
needs of individuals with disability have instead become
a source of risk (COVID-19 challenge). These results
highlight how the social determinants of health for peo-
ple with disability were negatively impacted, cracking
the foundation for a safe and equitable pandemic recov-
ery. Many of these environmental challenges were unan-
ticipated and unintended, resulting from a general
failure to consider the consequences of situations,
actions, and policies for people with disability in the
emergency pandemic response.
In response to the general lack of equitable emergency

preparation, authors called for a proactive approach to
including people with disability in future emergency
pandemic planning. This goes beyond ensuring that peo-
ple with disability are well informed about disaster risk
factors and prevention. It is about empowering people
with disability to be actively involved in public health
and healthcare decision making21 and increasing their
representation in hospital leadership and ethical boards
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before a crisis emerges.35 As noted, “Governments and
local authorities should establish Pandemic Responses
Task Forces that include people with disability to make
sure that the latter are consulted, and accessibility, inclu-
sivity, and universal design are mainstreamed into risk
reduction responses.”24

Despite FEMA’s whole-community approach to
emergency management, minimal effort was made in
the early phase of the pandemic to prevent further harm
to people with disability through policy, systems, or
environmental modifications. Using the ICF, we assessed
the environment in terms of facilitator, barrier, or
COVID-19 challenge, which created a model for identi-
fying risk caused by a change in environmental context
(i.e., COVID-19). This model could be used proactively
to detect the risk of future disasters and their impact on
the functioning of people with disability. This could sup-
port the development of guidelines for universal design11

in any disaster plan if emergency management, public
health, and disability stakeholders worked together.
When using the ICF to detect risk of future disasters,

the challenge qualifier should remain a part of the model
and be considered for formal inclusion in the ICF frame-
work. The challenge qualifier allows the stakeholders to
distinguish environmental factors that are temporarily
and contextually presenting risks for people with disabil-
ity from environmental factors typically coded as bar-
riers or facilitators in a nonemergency context.
To promote a systems change in how disability is con-

sidered and addressed in emergency planning, we rec-
ommend that the WHO organize a forum with people
with disability to (1) acknowledge the inequitable emer-
gency response as described in the results of our litera-
ture review and content analysis, (2) review our
recommendations for using the ICF to detect risk of
future disasters, and (3) create updated guidance for
inclusive emergency planning that involves the ICF. We
believe that the implementation of our recommenda-
tions will help build a more resilient community in the
face of future disasters and public health emergencies.

Limitations
Limitations of this review may include using English-
only articles, the restricted date range, the use of 1 data-
base, code duplication, and qualitative research dissemi-
nation bias.36,37 By excluding non-English articles, we
may have missed additional environmental factors
impacting non-English speaking countries. The decision
to restrict our search to early pandemic literature was to
highlight the phase of drastic decision making and how
those decisions impacted people with disability inequita-
bly. We restricted our database search to LitCOVID
because it curated thousands of COVID-19−specific
articles from PubMed and was updated daily.13 We
allowed duplication of codes because we did not want to
underrepresent the different contexts and qualifiers (i.e.,
barrier, facilitator, COVID-19 challenge) of environ-
mental factors that were discussed in the same article.
We recommend that future research search additional
databases and review articles published after July 31,
2020 to identify how processes and policies changed to
address the emergency planning errors and public health
oversight.
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