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Key Message
Internationally, people with disabilities have been disproportionately impacted by COVID-19, accounting for nearly 60% of COVID-19 deaths in the UK and overall higher mortality rates based on social, clinical, and demographic factors. Ontario has prioritized people with disabilities across the three phases of its COVID-19 vaccination program, but there is a difference between availability and accessibility of vaccination. Ontario’s 34 public health units are responsible for leading the local distribution and administration of COVID-19 vaccines, and their public facing websites serve as entry points for information on the accessibility of vaccination. On average, these websites contain information about 5 of 18 key accessibility features, across three domains: accessible communication, physical accessibility, and accessible social and sensory environments. Ontario needs a multi-pronged strategy to reach all people with disabilities that includes improving information about communication accessibility, physical accessibility, and social and sensory environment accessibility throughout the COVID-19 vaccination journey. Ontario’s progress on vaccinating people with disabilities needs to also be measured through enhanced data monitoring efforts. 
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	Out-of-Home Vaccination
· Information About the Vaccine
· Information about where, when, and how to get vaccinated is in multiple formats including: sign language interpretation, easy-to-read, audio/video format, braille, high-contrast and large font, accessible infographics, etc. 
· Include site-specific information about the process of vaccination, including clinic walk-throughs, maps, video/audio descriptions, etc. 
· Booking
· Multiple booking methods (both phone with live assistance and web) for vaccination in various settings (i.e., pharmacy, primary care, mass clinic). 
· Information on which accessibility features are available in each clinic location is available. 
· Opportunity to communicate needed accommodations and book essential caregivers for vaccination at the same time.
· Second doses are scheduled at the same time as the first for ease of booking.
· Travel to the Clinic
· Free, accessible transportation programs are noted on the website.
· Timing suggestions for booking accessible transportation are provided.
· Well-signed areas for accessible drop-off and pick-up are outside the clinic. 
· Waiting in Line
· Identifiable accessibility champion on-site to answer accessibility questions, organize accommodations, and support people with disabilities throughout vaccination.
· A support person or animal should be able to accompany an individual throughout the entire vaccination process. 
· Seating, wheelchairs, and other mobility devices are available.
· Signs direct individuals through accessible routes. 
· Physical distancing and other public health measures are strictly enforced, except for individuals who cannot wear or change their mask.
· Rapid lines or access options available for individuals who have difficulty waiting in line or who may miss their accessible transport home, if delayed.
· Registering
· Greeters should not ask individuals to prove disability.
· When registering, individuals wearing clear masks are available to assist with communication.
· Alternative forms of communication (i.e. clipboard to write, ASL interpreter, etc.) should be available upon request with notice. 
· Getting Vaccinated
· Vaccinators should obtain informed consent, through the most acceptable means of communication.
· Individuals being vaccinated have the option to lie down, receive the shot in their thigh, or have a private booth. 
· On-site attendant or vaccinator can assist with removing jacket or rolling up sleeves, when asked.
· Administer vaccine to the person being vaccinated and essential caregivers.
· Post-Vaccination Care
· During 15-minute observation period, individuals can remain in their vaccination seat to reduce movement and adjustment to a new setting.
· If needed, individual can move around during observation period.
· Information, including possible side effects should be available in multiple formats (i.e., easy-to-read, large font, oral, etc.).
· Have mechanism to collect feedback on accessibility in accessible formats.
· Second dose
· Should be booked at the same time and place, if desired.
· Individuals who do not show up for or book a second dose appointment should be supported to arrange a second accessible dose.


Figure 1. Map of Sample Accessible Out-of-Home COVID-19 Vaccination Process for Persons with Disabilities 
Presents the possible paths through out-of-home vaccination. Accessible information, booking processes, travel to the clinic, waiting in line, registration, vaccination, post-care, and second dose preparations are the critical steps where communications, physical and social and sensory environmental communications are important. For further details on important considerations within each of these steps, see Table 1. ASL, American Sign Language.
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	In-Home Vaccination
· Information About the Vaccine
· Information about where, when, and how to get vaccinated is in multiple formats including: sign language interpretation, easy-to-read, audio/video format, braille, high-contrast and large font, accessible infographics, etc. 
· Booking
· Multiple booking methods (both phone with live assistance and web) for vaccination in various settings (i.e., pharmacy, primary care, mass clinic). 
· Information on which accessibility features are available in each clinic location is available.
· Communicate needed accommodations and book essential caregivers at the same time. 
· Schedule second dose at the same time as the first dose for ease of booking.
· Individuals Coming to the Home
· Must wear appropriate PPE and be familiar with an individual’s risk factors and accessibility needs. 
· Getting Vaccinated
· Vaccinators should obtain informed consent, through the most acceptable means of communication.
· Individuals being vaccinated have the option to lie down, receive the shot in their thigh, or have a private booth. 
· Vaccinator can assist with removing jacket or rolling up sleeves, when asked.
· Administer vaccine to the person being vaccinated and essential caregivers.
· Post-Vaccination Care
· Information, including possible side effects should be available in multiple formats (i.e., easy-to-read, large font, oral, etc.).
· Have mechanism to collect feedback on accessibility in accessible formats.
· Preparation for Second Dose
· Should be booked at the same time and place, if desired.
· Individuals who do not confirm a second dose appointment should be supported to arrange a second accessible dose.


Figure 2. Map of Sample Accessible In-Home COVID-19 Vaccination Process for Persons with Disabilities 
Presents the possible paths through in-home vaccination. The steps are similar on information, booking, post-care, and preparing for the second dose as for out-of-home vaccination, but vaccinators coming into the home should wear appropriate PPE and understand accessibility needs to support people with disabilities getting vaccinated in their home. 
Summary
Background
One in five Ontarians has a disability — a physical, mental, intellectual, or sensory impairment — with the rate increasing to 40% of Ontarians over 65 years of age. A growing body of global evidence indicates people with disabilities have been disproportionately impacted by COVID-19. For instance, 59% of COVID-19 deaths in the UK occurred in people with disabilities, despite comprising 17% of the population. 
While Canadian data are limited, there is a link between disability status and COVID-19 related hospitalizations and mortality. This has led Ontario and many other jurisdictions to prioritize specific groups of people with disabilities for COVID-19 vaccination. However, without supporting the accessibility and acceptability of vaccination, from providing information about vaccination the vaccination process to the actual vaccine administration, people with disabilities may face barriers in receiving their COVID-19 vaccine.   
Questions
How have people with disabilities been impacted by COVID-19?
How have people with disabilities been prioritized in Ontario's COVID-19 vaccination plan, including for second dose interval exemptions?  
What are the key considerations for making COVID-19 vaccinations accessible for people with disabilities?
What are the barriers to people with disabilities receiving the COVID-19 vaccine?
How can data monitoring on COVID-19 vaccination and disability inform accessibility initiatives?
Findings
International data suggest disproportionate impacts of COVID-19 on people with disabilities with a greater risk of morbidity and mortality as well as serious mental health and social impacts. Given these experiences, Ontario has prioritized many people with disabilities in the early phases of its vaccination rollout. Key considerations related to communication, the physical and the social and sensory environment can make vaccination more accessible for people with disabilities. 
As a proxy for perceived and actual accessibility, a framework measuring 18 accessibility dimensions was developed and applied to review publicly available information on the websites of Ontario’s 34 public health units (PHUs) as of May 7, 2021. While this may not be fully representative of all accessibility initiatives, it simulates the user experience in trying to get information about available vaccination accommodations. Overall, the website review identified multiple potential barriers, as the median number of accessibility dimensions listed as available was 5 of 18 (inter-quartile range (IQR) 4-6), or 28% of the identified dimensions. Only five of the PHUs had more than 50% of the identified dimensions, while nine of the PHUs had less than 25% of the identified dimensions publicly available online. In addition to having some of these accessibility features within mass vaccination sites, some PHUs have also developed more specialized clinics focused on vaccinating people with disabilities and have offered mobile clinics to certain individuals. 
Ontario has yet to track and report publicly on COVID-19 vaccination rates among all people with disabilities. Using people with intellectual and developmental disabilities—one of the high-risk subgroups prioritized in Phase 2—as an example, recent data from ICES demonstrate the feasibility and value of monitoring vaccination rates.
Interpretation
Making Ontario’s COVID-19 vaccination sites more accessible should build upon existing initiatives to improve communication-related, physical, and social and sensory accessibility at each stage of the vaccination process for all types of clinics. It is important to include all accessibility information in multiple formats on PHU websites to reduce barriers to vaccination, from booking to attending the vaccination clinics. Although accommodations may be available upon request, by phone or at specific clinics, if such information is difficult to access, this may prevent individuals with disabilities from pursuing vaccination. Accommodation request forms and other navigational supports at the time of booking and ‘accessibility champions’ on-site for every location can support people with disabilities in getting vaccinated. 
PHUs can continue to provide and expand opportunities for acceptable and accessible care for people with disabilities at existing clinical vaccination sites, as well as through implementing more targeted approaches to reach people with disabilities, such as mobile in-home vaccination and specialized clinics. Collecting and publicly reporting data on vaccinations for people with disabilities can inform ongoing accessibility efforts. 
Background
People with disabilities make up an estimated 22% of Ontarians.1 In Canada, the term ‘people with disabilities’ describes individuals who have long-term impairments that are physical, mental, intellectual, or sensory in nature and who face barriers to full and equal participation in society.2 Accessibility considerations address certain barriers to participation. While accessibility is often thought of in terms of physical accessibility (i.e., wheelchair accessibility, step-free access, etc.), it also encompasses communication and social and sensory environment-based accessibility. Many accommodations are simple, low- or no-cost, easy to implement and consistent with the requirements in the Accessible Canada Act, 2019; Canada Health Act, 1984; and Accessibility for Ontarians with Disabilities Act, 2005. 
People with disabilities have been disproportionately impacted by the COVID-19 pandemic and are at a higher risk of contracting SARS-CoV-2. Several factors increase the risk of contracting SARS-CoV-2 for people with disabilities, including in-person care requirements, living in congregate settings including group and long-term care (LTC) homes, inaccessible public health messaging, and difficulty following some public health measures, among other factors. Furthermore, people with disabilities have higher rates of several chronic health conditions that are associated with COVID-19 outcomes such as hospitalization and death. These conditions can be associated with an individual’s disability but can also be the result of or exacerbated by poor access to health care. 
While many provinces, including Ontario, have prioritized people with disabilities and those living in congregate settings for early COVID-19 vaccination, there is a difference between availability and accessibility of vaccines. Simply being eligible is not sufficient to ensure access to vaccines for people with disabilities, making it critical to address accessibility across the COVID-19 vaccination journey. Ultimately, many of these accessibility features will improve the vaccination experience for everyone — particularly having clear communication, easy to use resources and booking, and a more sensory friendly and physically accessible environment — making it important to implement universal accessibility into Ontario’s vaccination roll-out. 
[bookmark: _heading=h.h14nb8f202nc]Questions
How have people with disabilities been impacted by COVID-19?
How have people with disabilities been prioritized in Ontario's COVID-19 vaccination plan, including for second dose interval exemptions?  
What are the key considerations for making COVID-19 vaccinations accessible for people with disabilities?
What are the barriers to people with disabilities receiving the COVID-19 vaccine?
How can data monitoring on COVID-19 vaccination and disability inform accessibility initiatives?


Findings
Evidence on COVID-19 and Disability 
International data illustrate the disproportionate impact COVID-19 has had on people with disabilities. Data from the UK demonstrate that 59% of COVID-19 deaths have been among people with disabilities.6 After adjusting for age, socio-demographic, and other risk-factors, in the pandemic’s first wave, people with disabilities, as measured by census data, were found to have mortality rates 2.4 and 2.0 times higher for women and men, respectively, regardless of disability type. 6,7
Furthermore, mortality rates are higher for people with certain specific disabilities. For example, a US study showed that intellectual disability is the strongest predictor for COVID-19 mortality after age,5 and other studies have estimated the mortality for people with Down syndrome is five to ten times that of the general population.6,7 In New York, people with schizophrenia spectrum disorder were found to have a death rate 2.67 times higher than others in the general population. In addition, certain conditions predispose individuals with disabilities to adverse outcomes of COVID-19, such as neuromuscular conditions that impact breathing, but limited data are available to assess the full impact and outcomes of these individuals.8 For example, people with multiple sclerosis who were non-ambulatory were 2.8 times more likely to be hospitalized,9 3.5 times more likely to require ICU admission/ventilation, and 25 times more likely to die from COVID-19. Data from Spain demonstrate that individuals with chronic neurological conditions were more likely to go to the emergency department earlier (average of 1.4 days) for milder symptoms and nonetheless experienced higher in-hospital mortality.10 
Age is a well-established risk factor for COVID-19 mortality. Older adults with disabilities are more likely to die than younger adults with disabilities if they contract COVID-19. However, there is an increased risk of mortality in younger age groups of people with disabilities than younger people in the general population.3,11 People with disabilities also often have poorer social determinants of health, which impacts their susceptibility to SARS-CoV-2 infection and risk of COVID-19 mortality. For example, place of residence has significant impacts on COVID-19 mortality. In addition to challenges experienced by those living in poverty in close quarters, UK and US studies have highlighted that one of the strongest predictors of COVID-19 mortality for people with intellectual or developmental disabilities is living in a congregate setting.3,12,13 
While published data have focused on people with developmental disabilities, many people with disabilities live in congregate settings or receive in-home support through community-based care. Ontario has prioritized congregate settings for people with disabilities such as LTC homes – where 6% of residents are younger adults with disabilities – for early COVID-19 vaccination in December 2020 and January 2021.14 In contrast to LTC homes, vaccinations in group homes and other supported residential settings only began during Phase 2 (March to May 2021); most, if not all of these settings have only been partially vaccinated, despite their high-risk populations and congregate nature. 
Finally, people with disabilities have higher rates of a number of chronic health conditions that may be associated with one’s disability and may require home and community care supports. Many people with disabilities who live in the community have an increased risk of contracting SARS-CoV-2 because of in-person care requirements, such as personal care attendants who also serve multiple clients or unpaid family caregivers. Multimorbidity and comorbidities further increase the risk of COVID-19 incidence and mortality among people with disabilities. Health care access, especially during the pandemic, is more difficult for people with disabilities who are also racialized, newcomers, or living in poverty. Together, these demographic, social, and clinical risk factors may contribute to these disproportionate COVID-19 mortality trends for people with disabilities. 
Importantly, the COVID-19 pandemic has also had a social impact on people with disabilities. For instance, poverty is more common for people with disabilities,15 with an estimated 58% of people with disabilities currently unemployed. During the pandemic, approximately 44% of employed Canadians with disabilities have had their hours reduced, have been laid off, or have been furloughed and remained ineligible for income support.16 In addition, people with disabilities faced barriers to accessing social support and other necessary care, as well as significant adverse outcomes of prolonged isolation. 
A recent Canadian survey found that, because of the pandemic, people with disabilities’ unmet needs for social and non-COVID-19 related health services increased, particularly in the areas of home care; general, specialized, and mental health care; transportation; internet and technology; and equipment and medical supplies.16 While it is too soon to measure the long-term impacts of the loss of these services, it is likely that people with disabilities will be negatively impacted by functional, health, wellbeing, and learning losses for many years to come.17 
Vaccination Accessibility in Ontario
People with disabilities fall into all three categories of Ontario’s COVID-19 vaccine prioritization framework. People with disabilities living in LTC homes, Indigenous Ontarians with disabilities, and adults with disabilities receiving chronic home care were eligible to be vaccinated in Phase 1, though individuals who stopped chronic home care to reduce the risk of infection were no longer eligible for Phase 1, even if vaccination would allow them to restart these critical services. People with disabilities in congregate settings or hot spot communities, and those with the highest-, high-, and at-risk conditions and their caregivers were included in Phase 2. Within these Phase 2 conditions, some specific disabilities, including ‘neurological diseases that impact breathing (i.e., multiple sclerosis, muscular dystrophy, etc.)’, “intellectual or developmental disabilities (i.e., Down syndrome)”, and “other disabilities requiring direct support care in the community”, were explicitly named. Other people with disabilities who do not fall into these categories should receive their vaccine in Phase 3, alongside the general population, unless they live in one of Ontario’s 114 ‘hot spot’ areas. 
Although the province develops the provincial prioritization strategy, each PHU is responsible for determining community needs, and for leading the local distribution and administration of COVID-19 vaccines.18 
Given that some people with disabilities are receiving their first vaccine doses alongside the general population, we identified key accessibility considerations to make vaccinations accessible to all people with disabilities. The considerations listed are consistent with Provincial Health Care Standards currently under public review. Many of these features are low- or no-cost and would also benefit people without disabilities. These include accessibility in the communications, physical, and social and sensory environment domains throughout each step involved in a vaccination program (Table 1).
	Phase
	Communication
	Physical
	Social and sensory environment

	Information about the vaccine, decision to get vaccinated, and booking process
	Plain language and easy-to-read translation about when to get vaccinated, how vaccines work, how to get vaccinated, how to understand media about rare vaccination side effects, and the vaccination journey.
Multiple, accessible formats of information, advertisements, and booking modalities (including information in multiple languages, plain text, pictorial representation, and text-to-speech compatible).
Provide videos, pictures, site maps, and written easy-to-read documents to guide the vaccination journey, especially if people cannot preview the site ahead of time.
	Accessible booking website (i.e., screen readable, keyboard input, alternative text, no flashing components, etc.).
	Web, phone, text, and primary care physician-based alternatives for booking vaccination and/or information about vaccination.

	Eligibility/burden of proof
	Information on required documents or processes for vaccination should be available online, if absolutely necessary.
	Allow for paper or electronic documentation, if absolutely necessary.
	Service providers do not ask for proof of disability.

	Accessible line, approach, and entrance to vaccination center
	Clear, large high-contrast signage indicating location of vaccination centre, line start/end, directional traffic, protocols, required questions, etc.
International Symbol of Accessibility at accessible entrance.
Clipboards to allow for written communication, clear masks, and sign language interpreters to communicate with people who are d/Deaf or hard of hearing.
Any critical written communication should be available in braille cards or read to individuals who cannot read.
	Accessible entrance (wide doorway, low-force or automatic doors, ramp, no steps, etc.).
Signage indicating accessibility and how to request accommodations.
Nearby accessible parking and transportation stops.
Accessible waiting areas with chairs for those unable to stand in long lines.
Option to be vaccinated in a car for drive-through sites.
Availability of wheelchairs on site to be used if needed, and cleaned between uses.
Adequate spacing and strict public health measures to reduce exposure.
Tactile paving to guide people with visual disabilities.
Space/seat for support person and resting area for support animal with water bowls available.
Accessible washrooms should be available.
	Provide a number to call/text before arrival to get support, accommodations, or immediate service on arrival (i.e., mask wearing exemption, wheelchair assistance, etc.).
Have greeters present to assist patients with visual, physical, or cognitive disabilities.
Ensure public health measures are strictly adhered to or enhance at certain locations for safety of higher-risk individuals.
Provide a scent-free environment.
Allow a support person to accompany people into the vaccination site (i.e., sign language interpreter, family member, PSW, etc.).
Allow service/support animals to accompany individual

	Vaccination experience
	Ensure informed consent is obtained and the vaccination process is explained in clear, plain language.
Clipboards, clear masks, and sign language interpreters to communicate with d/Deaf or hard of hearing patients.
	Option to lie-down for vaccination.
Option to receive vaccine in the thigh (anterolateral thigh is authorized as a secondary injection site).
Allow caregiver or support person to sit beside the individual.
	Provide safe environment for individuals who have difficulty wearing face masks.
Separate table at each site that can accommodate individuals with disabilities (i.e., extra time, caregiver support, etc.).
Ensure that a quiet, reduced sensory environment is available.
Provide a rapid line or expedited service for people with disabilities who have difficulty waiting, being in a sensory environment, or have scheduled accessible transportation.

	Waiting period
	Bulleted, large-print handouts and alternative formats are available for key information.
Plain language and easy-to-read translation about post-vaccination protocols and monitoring side effects.
Provide risk communication about any side effects.
	Allow caregiver or support person to sit beside the individual.
Have non-seated spaces for wheelchair users and clear pathways in between areas for people with visual impairments.
Ensure waiting area is not a far walk from the vaccination site or provide the option of staying in-place, instead of moving from station to station.
Provide a space to move during waiting period if staying in one place is hard.
	Provide opportunities to ask questions or discuss concerns about post-vaccine side effects.
Provide a safe space within the setting if the sensory or physical environment is overwhelming or the individual is stressed and needs space to decompress.

	Follow-up information and second appointment
	Accessible and easy-to-read follow-up information with instructions for second dose of a two-dose vaccine booking or changes to booking (i.e., timing, location, etc.) communication.
Individuals who do not show up for/book a second dose of a two-dose vaccine should be supported to arrange a second accessible dose.
	
	Endeavour to keep first and second doses of a two-dose vaccine at the same location and time.
Allow people with disabilities to provide feedback on accessibility in accessible formats.


Table 1. Key Accessibility Pillars Throughout the Vaccination Process in the Domains of Communications, Physical, and Social and Sensory Environment
Key accessibility considerations through each phase of the vaccination process. This table was adapted from McKee et al.19 PSW, personal support worker.
Eighteen accessibility dimensions that could be monitored through reviewing publicly available website information across three accessibility categories were examined on PHU websites: 
1. Communication: accessible website; multiple booking options; phone number available; sign language interpretation; information about requirements to move between stations at the vaccination centre; second appointment provided during first appointment.
2. Physical Accessibility: ability to book appointments for pop-up clinics; private booths available; accessible entrance at site; wheelchair available on site; accessible post-vaccination waiting area, drive-through available; mobile in-home vaccination offered.
3. Social/Sensory Environment: ability to bring a care partner; specialized clinic or hours for people with disabilities; no requirement/burden to offer proof of disability; ability to move around while waiting during the observation period; face mask exemption policy in place.
These dimensions were chosen as they were considered both feasible to assess online and captured important accessibility considerations for potential users seeking vaccination through PHU websites. They were also consistent with Ontario Health Care Accessibility Standards initial recommendations recently made available for public comment. No further research, such as individual site visits, phone calls, interviews with PHUs were conducted in order to ascertain the amount of accessibility information provided to a potential user seeking vaccination information. While this simulates the user’s experience, it does not capture additional accessibility information that may be available via phone call or visit to a specific vaccination site. 
The breakdown of the accessibility information provided by Ontario PHU websites are detailed in Tables 2 to 4. Overall, the proportion of PHUs that provided various accessibility related information on their websites varied widely based on the specific accessibility dimension in question. 

	[bookmark: _Hlk72234505]Accessible communication dimension
	Number (percent) of PHUs
(N=34)

	Accessible website (easy-to-read, multiple formats, etc.)
	

	   Yes
	11 (32%)

	   No
	23 (68%)

	Multiple booking options
	

	   Web and Phone Booking Available
	30 (88%)

	   Web only booking
	4 (12%)

	Phone number available
	

	   Yes
	31 (91%)

	   No information
	3 (9%)

	Sign language interpretation available
	

	   Yes
	3 (9%)

	   No information
	31 (91%)

	Information about requirements to move between stations at the vaccination centre
	

	   Yes
	4 (12%)

	   No information
	30 (88%)

	Second appointment provided at first appointment
	

	   Yes
	15 (44%)

	   No
	12 (35%)

	   No information
	7 (21%)


Table 2. Breakdown of Communication Accessibility Features of Ontario PHU Websites
Table reporting the communications accessibility features publicly available on Ontario’s 34 PHU websites. Coding is based on information publicly available PHU websites, as of May 7, 2021 (see methods section below). However, this may not sufficiently capture the full degree of accessibility or inaccessibility of a vaccination site. In addition, several locations noted that additional needs could be met to accommodate people with disabilities, but where the measures were not clear or publicly available online, were not included in this analysis. PHU, public health unit.

	Physical accessibility dimension
	Number (percent) of PHUs 
(N=34)

	Ability to book an appointment time or wait time estimate
	

	   Yes
	17 (50%)

	   No
	1 (3%)

	   No information
	16 (47%)

	Private vaccination station available
	

	   Yes
	3 (9%)

	   No information
	31 (91%)

	Accessible entrance available
	

	   Yes
	6 (18%)

	   No information
	28 (82%)

	Wheelchair available on-site
	

	   Yes
	6 (18%)

	   No information
	28 (82%)

	Accessible post-vaccination waiting area
	

	   Yes
	3 (9%)

	   No information
	31 (91%)

	Drive-through option available
	

	   Yes
	4 (12%)

	   No information
	30 (88%)

	Ability to request home vaccination
	

	   Yes
	15 (44%)

	   No
	2 (6%)

	   No information
	17 (50%)


Table 3. Breakdown of Physical Accessibility Features of Ontario PHU Websites
Table reporting the communications accessibility features available on Ontario’s 34 PHU websites. Coding is based on information publicly available on PHU websites, as of May 7, 2021 (see methods section below). However, this may not sufficiently capture the full degree of accessibility or inaccessibility of a vaccination site. In addition, several locations noted that additional needs could be met to accommodate people with disabilities, but where the measures were not clear or publicly available online, were not included in this analysis. PHU, public health unit.

	Social and sensory environment accessibility dimension
	Number (percent) of PHUs
(N=34)

	Ability to bring care partner
	

	   Yes
	23 (68%)

	   No information
	11 (32%)

	Specialized clinic or clinic hours
	

	   Yes
	3 (9%)

	   No information
	31 (91%)

	No requirement/burden to offer proof of disability
	

	   Yes
	1 (3%)

	   No
	1 (3%)

	   No information
	32 (94%)

	Ability to move around while waiting during the observation period
	

	   Yes
	1 (3%)

	   No
	2 (6%)

	   No information
	31 (91%)

	Face mask exemption policy
	

	   No
	3 (9%)

	   No information
	31 (912%)


Table 4. Breakdown of Social and Sensory Environment Accessibility Features of Vaccination Options Described on the Websites of Ontario’s 34 PHUs
Table reporting the communications accessibility features available on Ontario’s 34 PHU websites. Coding is based on information publicly available PHU websites, as of May 7, 2021 (see methods section below). However, this may not sufficiently capture the full degree of accessibility or inaccessibility of a vaccination site. In addition, several locations noted that additional needs could be met to accommodate people with disabilities, but where the measures were not clear or publicly available online, were not included in this analysis. PHU, public health unit.
Accessibility information provided by specific Ontario PHUs are detailed in Figure 3. Accessibility information provided on the respective websites varied widely. 
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Figure 3. Number of Accessibility Dimensions for COVID-19 Vaccination Described on Each Ontario PHU Website 
The number of accessibility dimensions described on each PHU website ranged from 1 to 10, out of the 18 key dimensions measured. The median was 5 (IQR 4-6). PHU, public health unit. IQR, inter-quartile range.
Communication Accessibility
Communication is a central tenet of the COVID-19 vaccination program – from information about vaccination benefits and risks, to eligibility, booking, and information regarding potential side effects.20 Any websites with information about the vaccine at both the provincial and PHU levels needs to be accessible and comply with the AODA, 2005. Presenting public health messaging in easy-to-read formats--using pictures, text, and audio formats--will support access to information. In particular, providing a guided tour of the process through captioned videos, words, and pictures can help ease anxiety about going into an unfamiliar place or process for many people with disabilities. 
Accessible communication is one of the areas where Ontario’s vaccination program has been lacking, as only 32% of PHUs had some form of accessible format available on their websites (i.e., easy-to-read information about vaccines, walking tours/pictures of the process, etc.) and only 9% had noted sign language interpretation was available. Moreover, information on eligibility, and booking processes has evolved over time. Providing regularly updated information available in accessible formats (i.e., easy-to read, sign language interpretation, text, and audio, etc.) will be helpful for all Ontarians, particularly for people with disabilities. 
Communication needs to outline various vaccine side effects clearly, the risk of side effects, how to monitor for side effects, and when one should seek care for specific symptoms in multiple formats. Furthermore, messaging and communication must include some guidance on when the vaccine will confer protection after vaccination, and how to stay safe after the first dose. This is particularly salient for people whose disabilities are associated with impaired immune function, such as Down syndrome, as well as people with disabilities that are traditionally excluded from clinical trials and/or for whom there are insufficient data on immune response or effectiveness of COVID-19 vaccines.21,22 Providing clear, risk-based guidance in accessible formats can help people with disabilities safely navigate the interval between doses.
Accessibility Considerations for Mass Vaccination Clinics and Community Pop-up Clinics
Booking is a critical barrier to accessing vaccination. While most PHUs had web and phone-based booking (88%) or phone numbers available (91%), a few relied exclusively on the provincial website, which can be inaccessible to people with literacy issues and screen reader users. Phone attendants may not be familiar with the accessibility of each PHU or vaccination location, or the website itself may be Web Content Accessibility Guidelines (WCAG) inaccessible,23 meaning it is unusable to people with visual impairments or those who use screen readers or other adaptive technology. Websites had a median of two total WCAG accessibility score errors (IQR 0-6) and one contrast error (IQR 0-10), as measured through the WAVE web accessibility evaluation tool. If websites are the only way to find phone numbers or are the only way someone can book a vaccination appointment in a PHU, these errors will inhibit access for some people with disabilities. Importantly, there is no option at the booking stage to indicate needed accommodations on the provincial site or most PHU sites and no standard mechanism for someone to assist in ensuring that these accommodations can be provided prior to the appointment or a helpline for accessibility issues. 
Some people with disabilities require someone to support them leading up to and during the vaccination process, and two-thirds of PHUs explicitly permitted care partners. In contrast, information about which physical, sensory and social accommodations were available at clinics was frequently missing and what was listed was limited. This can result in confusion and uncertainty and additional barriers for people with disabilities in accessing vaccinations. In line with ensuring clear communication about mass immunization clinics, websites should clearly state not only which accessibility accommodations are available but also indicate which are unavailable and provide the registrant with a phone or web-based opportunity to discuss alternative accommodations. For example, few PHUs mentioned whether or not they had face mask exemption policies (91% had no information), and the ones that did explicitly stated there were no exemptions to the face masks policy (9%), which can be inaccessible for some people with disabilities unable to wear, change, or require assistance when putting on face masks. Few PHU’s (9%) listed they had private vaccination stations for those with needle phobias or sensory impairments, while the remainder had no information (91%). Similarly, 12% described that movement between stations was required as part of the vaccination process, while the majority had no information (88%). Several mass clinics have been set up for individuals to stay in the same place throughout the vaccination process; such features should be noted online so that individuals know where these accessibility features are available.24 These are important components of the vaccine experience that, if unlisted and/or unavailable, may deter an individual from seeking vaccination in that environment. Importantly, there needs to be a mechanism, such as accommodation request forms within each vaccination website and phone number, to share information about accommodations so the clinic will be alerted to these needs prior to the appointment and can respond with additional information if required. Someone physically present at the clinic should also be able to follow up on accommodation requests. 
Pop-up locations have been an effective strategy to reach individuals in ‘hot spot’ areas of high COVID-19 incidence and transmission, and have generally used a walk-in model.25 Data from Toronto show that allowing walk-in appointments through pop-up vaccination clinics, in some areas, have helped to reduce race-based      disparities in COVID-19 vaccine access.26,27 However, while these have improved access for residents of high SARS-CoV-2 risk areas, many images of these locations reveal opportunities to improve accessibility, particularly for at-risk people with disabilities. For example, long wait times, no seating, sensory-heavy environments including ambient noise and music, and limited communication support present substantial barriers. In addition, short-notice pop-up clinics may not allow people with disabilities sufficient time to organize transportation, attendants/in-person support, or other accommodations. Rapid lines or specialized hours/options for people with disabilities who cannot wait in line can be implemented alongside a walk-in model; advertising a clinic phone number to call ahead or ask about accommodations would also be helpful. Information about accessible options can also be communicated through these local community and hospital-based partners, to assist communities in reaching those with disabilities. Otherwise, people may not realize that the pop-up clinic can offer accommodations to meet their needs. 
All clinics, regardless of their format (i.e., mass, specialized, pop-up) should have a designated contact or ‘accessibility champion’ to answer questions about accessibility (at booking, prior to the appointment, and onsite), to implement accommodations, and support people with disabilities in being vaccinated. 
Targeted Approaches
Specialized Clinics
Specialized clinics serving the accessibility needs of specific populations have been a useful tool around the world, and were listed as options for individuals on three PHU websites (9%). There are several examples of innovations across the province in this regard, although the information about accessible efforts may not have been highlighted on the PHU websites. Some examples of recently publicized clinics include: designated vaccination dates across two sites and an in-car option in York Region for 2000 people with developmental disabilities and their caregivers;28 the Centre for Addiction and Mental Health (CAMH) in Toronto prioritized vaccinating individuals with mental illness and developed a specialized clinic for youth and adults with developmental disabilities;29 and  a special low-sensory pop-up clinic for adults with disabilities and caregivers in the Region of Waterloo.30 The City of Toronto’s Accessibility Task Force on COVID-19 Vaccines also partnered with Toronto Public Health to organize a cross-disability accessible COVID-19 vaccination clinic, which offered supports such as sighted guides, attendant care, sign language interpretation and mobility support.31 For this clinic, people could register in advance and list accommodation requests, which were followed-up on as required. Specialized clinics have also been developed for children with disabilities and medical complexities who are now eligible for vaccination.32 Community outreach and lead time is important for these specialized clinics so that clinics and community partners can assist with registration and give people extra time to prepare, and arrange necessary supports. Where designated clinics are not feasible or there is insufficient demand, PHUs can work with people with disabilities and community partners to find accessible solutions. Increasing the availability of specialized clinics, as well as having appointments available in more familiar settings, such as primary health clinics or pharmacies can reduce barriers or anxiety over new, large, sensory-heavy, and unfamiliar environments.33
Mobile and In-Home Clinics
As previous Science Briefs have shown,34,35 mobile clinics can be effective in reaching people who may face barriers accessing traditional vaccination sites. Mobile and in-home clinics were noted as being available in 15 (44.1%) PHUs, though many said they would start these in the near future. These clinics may be especially important in remote areas without comprehensive accessible transit systems or where vaccines are only available at mass clinics. It is important that these options are available to people who may not be considered ‘homebound’ (i.e., cannot leave their homes in any circumstances), but would find the process of out-of-home vaccination inaccessible even with accommodations and would otherwise not get vaccinated, despite their risk. In addition, mobile approaches are critical to reach those in congregate care, but communication or a schedule should be provided to residents,36 families, and caregivers so that there is adequate support and planning to ensure the vaccination experience is comfortable and accessible. There are currently many individuals waiting for mobile in-home vaccination, so increasing mobile vaccine resources is critical. 
Monitoring of Vaccinations for People with Disabilities in Ontario
Disability specific algorithms can be created using existing administrative health data to monitor and publicly report on vaccination rates for people with disabilities. These algorithms use diagnostic codes in outpatient, emergency, and inpatient databases to indicate the presence of disability.37–39 Although currently available algorithms have been verified to reflect conditions likely to result in functional limitations, it is important to note that they only capture diagnosed disability, and not self-reported activity limitations or participation restrictions. Therefore, it will be important in the future to link administrative health data with other sources of information on disability such as disability-related income supports, or to add questions about disability (e.g., mobility, vision, hearing, cognition, self-care, or independent living) to COVID-19-related surveillance systems, including vaccination uptake data.
For example, it is possible to look at vaccination rates for people with intellectual and developmental disabilities (IDD), using some of these methods. Figure 4 is a bar graph summarizing COVID-19 vaccination uptake (at least first dose) for adults with IDD (n=96,465) broken down by age group, relative to adults without IDD (n=12,064,929) in the Ontario population as of June 7, 2021. Overall, 65% of adults with IDD have received their first vaccine compared to 69% of the general population. Vaccination rates are slightly higher for adults with IDD across age groups. However, differences are not as great as one might expect given that all adults with IDD, regardless of age, were prioritized as a high-risk group during Phase 2 and adults under age 40 without disabilities were only invited to register provincially in Phase 3.  It is worth noting that the overall rate is lower for individuals with IDD despite rates being higher across age groups with IDD. This is because the age distribution of adults with IDD is younger, on average, than the general population, and so unvaccinated young people make up a greater proportion of the population with IDD than without IDD.
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Figure 4. Adults with IDD with at Least One Dose of COVID-19 Vaccine, as Compared to Adults without IDD 
Bar graph presenting the percentage of Ontario adults with IDD, with at least one dose of COVID-19 vaccine, by age, as compared to Ontario adults without IDD, from December 15, 2020, to June 7, 2021. IDD, intellectual or developmental disabilities.
Figure 5 illustrates how vaccination rates by disability group can be monitored over time, to assess where gaps are, and indicate the impact of targeted initiatives. The figure shows a line graph measuring the proportion of all adults with IDD (n=96,465) vaccinated with at least one dose by age group each week between March 29 and June 7, 2021. Overall, cumulative coverage increased from 12% with one dose to 65%. Adults with IDD aged 65 years and older saw the greatest increase in vaccination rates earlier in the observation window, as compared to younger age groups.
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Figure 5. Adults with IDD with at Least One Dose of COVID-19 Vaccine, by Age, in Ontario, from March 29 to June 7, 2021
Line graph presenting the percentage of Ontario adults with IDD with at least one dose of COVID-19 vaccine, by age, from March 29 to June 7, 2021. IDD, intellectual or developmental disabilities.
Interpretation
People with disabilities are prioritized for COVID-19 vaccination in Ontario, yet there are still many barriers to universal access. As of May 7, 2021, PHU websites provided public information about 28% of critical accessibility features of vaccination locations, on average. Recognizing that websites are just one way of informing about accessibility and that websites are dynamic and continually updated as new information and appointments become available, this serves as an illustration of perceived accessibility at one point in time. It would be important complement this index of perceived accessibility with other measures, such as through obtaining feedback on accessibility from people with disabilities. 
There are several steps that could be taken in the realms of communication, physical accessibility, and the social and sensory environment to reduce barriers to vaccination clinics, including training staff to support people with disabilities in getting vaccinated. Even if accommodations are available upon request, by phone, or at specific clinics, the lack of availability in multiple formats of this information may create barriers or discourage some individuals with disabilities from seeking vaccination. Many of these considerations are no- or low-cost (i.e., pen and paper for communication, no requirement/burden to offer proof of disability, rapid line for people with disabilities, etc.) or can be made with easy adaptations (i.e., selecting accessible locations when booking the vaccine, noting on the website that mobility devices are available to be used at clinics, or mentioning that there is an option to stay in-place for the 15 minutes following vaccination). Table 5 highlights measures that could be effective in improving the accessibility of Ontario’s COVID-19 vaccination both in the immediate future as well as in the medium-term. 
	
	Immediate
	Medium-Term

	Population-Level Benefits
	Information about accessibility available on all PHU and vaccination clinic websites.
Accommodation request form and other navigational supports with contact information available during booking process.
Designated ‘Accessibility Champion’ available at each clinic.
	Publicly reported disability-disaggregated vaccination uptake data.
Primary care vaccination programs for people with disabilities who require a more tailored and familiar response.
Enhanced accessibility resources on PHU websites (vaccination clinic picture/video walk-through, accessible websites, standardized, accessible booking, etc.).
Specialized disability training for vaccine clinic staff. 

	Targeted Approaches
	Specialized clinics for people with disabilities.
Drive-through clinics advertised to people with disabilities.
Pop-up clinics include contact number to address accessibility requests and provide information on accessibility.
	Mobile in-home vaccination for hardest to reach people with disabilities.
Outreach to support people with disabilities in booking and preparing for vaccination, in partnership with community organizations.


Table 5. Measures that Could be Effective in Improving the Accessibility of Ontario’s COVID-19 Vaccination Program 
Table highlighting measures that could be effective in improving the accessibility of Ontario’s COVID-19 vaccination both in the immediate future as well as in the medium-term.
Given the substantial risks of contracting SARS-CoV-2, higher rates of adverse outcomes from COVID-19, and social impacts of the pandemic on people with disabilities, vaccination is critical for Ontarians with disabilities. Therefore, using these findings to monitor and improve accessibility and shorten second dose intervals to better protect this at-risk population are critical steps moving forward. To implement these considerations, Ontario should use a two-pronged approach: improve general accessibility for mass-clinics and community pop-up clinics and use targeted approaches to reach people with disabilities through partnerships with community organizations, disability groups and health providers.40  
Second Dose Considerations 
While the focus has been to offer the first vaccination to as many people as possible, these data and lessons on accessibility are particularly salient for improving the second dose experience. Ontario previously extended the COVID-19 dose interval for up to 16 weeks to maximize the number of Ontarians receiving first doses, except for those with reduced immunological response and some very high risk individuals.18,41,42 With current vaccine supply, people with disabilities included in the highest-, high-, and at-risk and congregate setting Phase 2 groups should be prioritized for early second doses amongst those now eligible to rebook expedited second doses. For example, some people with disabilities living in congregate care outside of LTC have similar clinical characteristics and setting-based risk factors that enhance their risk of contracting SARS-CoV-2. These settings have experienced similar restrictions and COVID-19 outbreaks but have not yet been given an expedited dose schedule shorter than the 16-week interval. Given the substantial restrictions placed on these settings (i.e., minimal in-person contact with family, cessation of regular activities, etc.), the mental health impacts, and continued outbreaks, there are marked benefits to reducing the interval to the second dose. Several other jurisdictions have recently shifted their policy to include some people with disabilities for prioritized second doses, such as people with Down syndrome and those living in disability based congregate care in Manitoba, all adults deemed ‘clinically extremely vulnerable’ in BC, and people in the equivalent of Ontario’s highest-, high-, and at-risk categories in the UK.43,44
Furthermore, certain disabilities are associated with reduced immune system function, while some neuromuscular conditions that impact respiratory function are already associated with       high mortality rates from breathing disorders, including pneumonia and influenza,45 despite annual access to the influenza vaccine. These individuals have been in the highest risk provincial categories and many have not left their homes or socialized since the pandemic began, leading to substantial negative impacts on their mental health and that of their caregivers. An estimated 83% of disabled Canadians said that the pandemic has negatively impacted their mental health, while 80% report greater social isolation.16,46 Given the significant risk, social harms of prolonged isolation, and lack of evidence of sufficient protection after one dose for these populations, when vaccine supply allows, people with disabilities already included in the highest-, high, and at-risk groups listed in Phase 2 should be prioritized for earlier second doses of COVID-19 vaccine and supported to rebook appointments.  
Monitoring Vaccine Distribution Among People with Disabilities
Publicly available data on COVID-19 vaccination rates for people with disabilities at the provincial and PHU levels are important metrics, given that many people with disabilities fall into the provincially designated highest, high, and at-risk categories.  The example provided of COVID-19 vaccination rates for people with intellectual or developmental disabilities through linked health administrative data held at ICES, could be expanded to include other disability groups to better understand how Ontario is reaching people with disabilities. Given the high-risk nature of this group, one might have expected a sustained increase over time in all groups, in Figure 5, rather than increases in vaccination rates associated with provincial age group eligibility. While there are limitations when studying a population using health administrative data, it can offer some insights into inequities and can be combined with other data collection efforts, such as including the tracking of disability within the COVaxON system itself, or the monitoring of vaccination rates for Ontario Disability Support Plan or Ontario Assistive Device Program recipients. As vaccinations are extended to children and youth with disabilities, tracking information could be collected in conjunction with other child-based data collection efforts. Public monitoring of vaccination information could be part of a broader disability-based data reporting strategy which could also include the sharing of data on disability specific testing, positivity rates, and COVID-19 related hospital use and mortality. In addition to monitoring vaccination rates, there should be mechanisms including an accessible feedback form and a helpline to assist, monitor and improve the overall accessibility of vaccination for Ontarians with disabilities. 
Methods Used for This Science Brief
The description of PHU accessibility was based on a scan of all Ontario PHU websites performed on May 7, 2021. At each PHU website, information was extracted based on three accessibility categories in the framework: physical accessibility, communication for accessibility, and social/sensory environment. Specifically, for each category, the following information was extracted: 
1. Communication: accessible website; multiple booking options; phone number available; sign language interpretation; information about requirements to move between stations in the vaccination centre; second appointment provided during first appointment.
2. Physical Accessibility: ability to book appointments for pop-up clinics; private booths available; accessible entrance at site; wheelchair available on site; accessible post-vaccination waiting area; drive-through available; mobile in-home vaccination offered.
3. Social/Sensory Environment: ability to bring a care partner; specialized clinic or hours for people with disabilities; no requirement/burden to offer proof of disability; ability to move around while waiting during the observation period; face mask exemption policy in place.
Website accessibility was checked using the WAVE web accessibility evaluation tool, which measures the number of items that do not meet Web Content Accessibility Guideline (WCAG) accessibility standards. The tool provides a number of total errors, and the total score and the number of contrast errors were used in this analysis. 
To analyze information about COVID-19 vaccine distribution for adults with intellectual or developmental disabilities, health administrative records from various databases were linked using unique encoded identifiers and analyzed at ICES. ICES is a non-profit, independent organization that reports on the health and health care utilization of Ontario residents. Data stored at ICES were in an anonymized format before they were accessed by the authors. All datasets were linked using unique encoded identifiers and analyzed at ICES. The use of data in this project was authorized under section 45 of Ontario’s Personal Health Information Protection Act, which does not require review by a Research Ethics Board. 
Adults aged 18 years and older were considered to have intellectual or developmental disabilities if a diagnosis of intellectual disability, fetal alcohol syndrome, autism, and/or other pervasive developmental disorders and chromosomal and autosomal anomalies (i.e., Down syndrome, Fragile X syndrome) was recorded in health administrative databases held at ICES. To be included in this IDD group, they had to have these diagnoses recorded in either ≥ 2 physician visits (Ontario Health Insurance Plan, OHIP) or ≥ 1 ED visit (National Ambulatory Care Reporting System, NACRS) or hospitalization (Discharge Abstract Database, DAD or Ontario Mental health Reporting System, OMHRS) since birth or inception of each database (whichever occurred later) until June 7, 2021. More details on diagnostic codes capturing intellectual or developmental disabilities can be found here.47 Reliance on administrative health data only to create a cohort of adults with intellectual or developmental disabilities may not include all such adults. 
Vaccination results were recorded in COVaxON between December 15, 2020, and June 7, 2021.
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