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Abstract 

Background:  People with amyotrophic lateral sclerosis (ALS) are at high risk for severe outcomes from Covid-19 
infection. Researchers exploring ALS and Covid-19 have focused primarily on system response and adaptation. Using 
Protection Motivation Theory, we investigated how people with ALS and family caregivers appraised and responded 
to Covid-19 threat, the ‘costs’ associated with pandemic response, and how health professionals and systems can bet-
ter support people affected by ALS who are facing public health emergencies.

Methods:  Data were drawn from the ‘ALS Talk Project,’ an asynchronous, moderated focus group study. Participants 
were recruited from regions across Canada. Seven groups met online over 14 weeks between January and July 2020. 
Fifty-three participants contributed to Covid-19 discussions. Data were qualitatively analyzed using directed content 
analysis and the constant-comparative approach.

Results:  Participants learned about the Covid-19 pandemic from the media. They rapidly assessed their vulnerability 
and responded to Covid-19 threat by following recommendations from health authorities, information monitoring, 
and preparing for worst-case scenarios. Adopting protective behaviors had substantial response costs, including 
adaptations for medical care and home support workers, threatened access to advance care, and increased caregiver 
burden. Participants expressed need for ALS-specific, pandemic information from trusted health professionals and/or 
ALS health charities. Telemedicine introduced both conveniences and costs. Prior experience with ALS provided tools 
for coping with Covid-19. Threat and coping appraisal was a dynamic process involving ongoing vigilance and adap-
tation. Findings draw attention to the lack of emergency preparedness among participants and within health systems.

Conclusions:  Clinicians should engage ALS patients and families in ongoing discussions about pandemic coping, 
strategies to mitigate response costs, care pathways in the event of Covid-19 infection, and changing information 
about Covid-19 variants and vaccines. Healthcare systems should incorporate flexible approaches for medical care, 
leveraging the benefits of telemedicine and facilitating in-person interaction as needed and where possible. Research 
is needed to identify strategies to mitigate response costs and to further explore the interaction between prior experi-
ence and coping. Further study is also needed to determine how communication about emergency preparedness 
might be effectively incorporated into clinical care for those with ALS and other medically vulnerable populations.
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Introduction
The ALS Talk Project (ALS Talk), a Canadian online 
focus group study involving people living with amyo-
trophic lateral sclerosis (PwALS) and family caregiv-
ers, was underway in early March 2020 when the World 
Health Organization declared Covid-19 to be “a global 
pandemic” [1]. Over the next 10 days provinces across 
Canada declared states of emergency with gradually 
tightening public health restrictions [2, 3]. At the same 
time, countries around the world imposed unprec-
edented restrictions on cross-border travel [4] and a 
patchwork of local ‘lockdown’ measures [5] to slow 
virus spread and prevent potential health system col-
lapse. Beginning in the earliest days of the pandemic, 
restrictions were accompanied by messages from public 
health authorities. These messages encouraged individ-
ual behavior change and adoption of protective behav-
iors such as social distancing [6]. ALS Talk provided an 
opportunity to investigate the ‘real time’ perceptions 
and experiences of PwALS and their caregivers during 
the first months of the Covid-19 pandemic.

Amyotrophic lateral sclerosis (ALS) is a fatal motor 
neuron disease characterized by rapid, progressive 
motor impairment leading to severe disability and 
eventual respiratory failure [7]. PwALS experience an 
uncertain and variable disease course, with a median 
overall survival of 30 months after symptom onset and 
a 5–10% survival rate one decade after diagnosis [8, 9]. 
Individuals diagnosed with ALS, particularly those with 
compromised respiratory function, functional disabil-
ity, rapid progression, or co-existing medical comor-
bidities, are at high risk for severe outcomes from 
Covid-19 infection [10–12]. Further, restricted access 
to in-person, multidisciplinary, medical care and public 
lockdowns have resulted in delayed diagnosis and treat-
ment [10, 13–15], increased severity of ALS symptoms 
[16], and decreased self-perceived health status [17].

Publications exploring the impact of Covid-19 on 
ALS care and management focus primarily on system 
response and adaptation. Telemedicine’s rapid expan-
sion in response to the pandemic has received much 
attention [13, 18–22], as has alternative approaches for 
study recruitment and data collection [13, 23–25]. A 
smaller body of questionnaire-based research reports 
increased anxiety, loneliness, and depression among 
people affected by ALS, both PwALS and their fam-
ily caregivers [11, 26, 27]. To date, the experiences 
of PwALS and their families as they responded to 

Covid-19 and enacted protective behaviors has received 
limited attention.

In keeping with the recommendation to incorpo-
rate behavior change theory in investigations of infec-
tious disease and emergency response contexts [28], 
we use Protection Motivation Theory (PMT) as a lens 
for examining how PwALS and their caregivers evalu-
ated and responded to Covid-19 threat. This theory has 
been identified as an effective tool for systematic and 
evidence-based investigation of behavioral adaptations to 
Covid-19 [28], and a tool for identifying and implement-
ing supportive strategies by health professionals [28, 29]. 
PMT postulates that fear-arousing communication about 
health threats will initiate two cognitive processes: threat 
and coping appraisal. People will be motivated to adopt 
protective behaviors recommended by health authori-
ties when (1) they believe that the health threat is severe 
and that they are vulnerable to the threat; and (2) they 
believe that protective behaviors will effectively avert 
threat (response efficacy) and that they have the abil-
ity and will to adopt the recommended behaviors (self-
efficacy). Further, individuals will be more likely to adopt 
protective behaviors if the associated response costs are 
low [30, 31]. PMT has been used to examine and predict 
protective health behaviors related to Covid-19 in gen-
eral, healthy populations [32–38]. To our knowledge this 
theory has not been used as a lens for investigating the 
experiences and behavior of a medically vulnerable popu-
lation responding to Covid-19 threat.

Drawing on data from ALS Talk, we investigated the 
response of PwALS and their caregivers to Covid-19 
threat. Guided by PMT we investigated the follow-
ing questions. (1) How did PwALS and family caregiv-
ers appraise and respond to Covid-19 threat in the first 
months of the pandemic? (2) What were the primary 
‘costs’ for people affected by ALS as they adapted to life 
during the Covid-19 pandemic? And (3) how can ALS 
health professionals better support PwALS and caregiv-
ers who are facing public health emergencies?

Methods
Data for this investigation were drawn from ALS Talk, 
an asynchronous, online focus group study, investigating 
health communication with PwALS and family caregivers 
throughout the disease course. The study was approved 
by the University of Alberta’s Research Ethics Board 
(Pro0008471). An amendment was approved on March 
20th, 2020 allowing the addition of specific questions 
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about participants’ experiences with Covid-19. This study 
focuses on data pertaining to the Covid-19 pandemic.

Participants and recruitment
Sampling for ALS Talk was purposive. To achieve a 
national sample, we recruited participants in the four 
Canadian provinces with the largest populations (British 
Columbia (BC), Alberta (AB), Ontario (ON), and Quebec 
(QC)), as well as in two smaller provinces (New Brun-
swick (NB) and Nova Scotia (NS)) representing Canada’s 
Atlantic regions. We recruited PwALS and family car-
egivers via (i) clinic staff at multidisciplinary ALS clinics; 
(ii) mailouts/emails from the Canadian Neuromuscu-
lar Disease Registry (CNDR) [39]; and (iii) social media 
posts, digital newsletters, and/or emails from provincial 
and national non-profit ALS Societies.

Participants were required to be over 18 years of age, 
able to communicate in written English, and have a for-
mal ALS diagnosis [40] or be a family member providing 
care for someone formally diagnosed with ALS. Family 
members who had cared for a PwALS in the past were 
permitted to participate. PwALS/caregiver dyads were 
not required. All qualifying volunteers were invited to 
participate. Caregivers included spouses, partners, sib-
lings, and adult children of PwALS. There were separate 
focus groups for PwALS and family caregivers living in 
BC, AB, and ON. Due to low study enrollment in QC, 
NB, and NS (representing Canada’s eastern provinces), 
PwALS from these provinces participated in a single 
focus group. There were insufficient numbers for a car-
egiver focus group from these regions.

All ALS Talk participants in the seven focus groups 
(n = 100) were invited to participate in an optional dis-
cussion thread about Covid-19. People who participated 
in the Covid-19 discussion thread or who made com-
ments about the pandemic at any point within the focus 
groups were included in the Covid-19 participant subset 
(n = 53).

Design and data collection
We used online, asynchronous focus groups, a dynamic 
digital bulletin board research method [41, 42] to accom-
modate participants’ medical needs, provide time for 
reflection, facilitate the use of augmentative and alter-
native communication aids as needed, and allow par-
ticipation from dispersed geographic locations [43–46]. 
Participants interacted in moderated discussions using 
the itracks™ platform [47]. itracks™ offers text (via typing 
or using eye-gaze software), video, and audio-based dis-
cussion in a threaded web forum structure. Participants 
used a web browser or the itracks™ app to access their 
focus group from locations of their choosing.

Discussions within each focus group occurred over 
14 weeks, with an optional topic available in weeks 15–16 
(Table  1). Topics were introduced every two weeks as 
new discussion sections within the platform. Topic-spe-
cific question threads were added weekly to stimulate 
ongoing discussion. Participants were notified by email 
when new questions were posted to the itracks™ plat-
form. They read questions and posted responses to the 
group discussion at their convenience. For each question, 
participants were required to post an initial response 
before they could read and respond to other focus group 
participants. There was no interaction between different 
focus groups.

Each discussion topic was actively moderated for its 
two-week duration by research associates with exper-
tise in patient-oriented research and qualitative research 
methods (SKG, WL). Moderators stimulated further 
input and encouraged group interaction by responding to 
participant posts with probing questions. Questions and 
ensuing discussions remained available for participant 
input for the duration of the focus group. All focus group 
questions were optional; however, participants were 
encouraged to post at least weekly.

Focus groups were initiated on January 7th, 2020 (AB, 
ON) and March 11th, 2020 (BC, eastern provinces). 

Table 1  Focus group discussion topics

Topics Weeks Discussion description

Intro Register, ‘welcome to the focus group’, demographic survey introductions

1 1–2 Communication around the time of ALS Diagnosis

2 3–4 Talking about ALS changes

3 5–6 Seeking information outside the health care system

4 7–8 Research participation; complementary and alternative therapies

5 9–10 Planning for future medical care

6 11–12 Conversations about death & dying

7 13–14 Improving ALS communication and support

Optional 15–16 Participation in observational research and data sharing
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The online platform was open for participant discus-
sion until May 26th, 2020 (AB, ON) and July 14th, 2020 
(BC, eastern provinces). The discussion thread pertain-
ing to Covid-19 was posted on March 21st, 2020 (AB, 
ON) and on April 3rd, 2020 (BC, eastern provinces). Par-
ticipants also commented on the pandemic within other 
discussion topics. Where appropriate, moderators asked 
probing questions about participants’ pandemic-related 
experiences. For example, within discussion topic 7, 
‘Improving ALS communication and support,’ we asked 
participants to reflect on their experiences with telemedi-
cine introduced by health professionals and clinics in 
response to the pandemic.

Analysis
Written transcripts of focus group discussions were cre-
ated automatically by itracks™. Focus group contribu-
tions provided via videorecording within itracks™ were 
transcribed verbatim by a professional transcriptionist 
and verified by a team member (SKG). We used Nvivo 
12™ to facilitate data organization, identification of 
themes, and coding. Discussion and comments pertain-
ing to Covid-19 were identified during analysis of the 
focus group data. The Covid-19 data subset was sepa-
rately analysed using directed content analysis guided by 
theory [48] and the constant-comparative approach.

Following an initial line-by-line reading of the Covid-19 
data, we developed a preliminary code book representing 
primary themes found in the data and the primary ele-
ments of PMT (SKG, WL). The codebook was verified 
by an expert ALS clinician/researcher (WSJ). During 
analysis, themes and definitions used in the codebook 
were refined in response to further distinctions found 
within the data. Previously coded data were re-analyzed 
as relationships were found between primary themes and 
elements of PMT and as the codebook was refined. For 
example, the theme, ‘impact on caregivers,’ was identified 
as a sub-theme of ‘response costs.’ All data were indepen-
dently coded by two research associates (SKG, WL) and 
then discussed to consensus where coding differed.

Descriptive statistics were used to summarize par-
ticipant characteristics. We conducted a matrix cod-
ing query within Nvivo 12™ to identify the discussion 
threads where Covid-19 data were posted.

Results
Demographics
Fifty-three ALS Talk participants contributed to the 
Covid-19 data subset (Table 2). Forty-three (81%) posted 
comments in the Covid-19 discussion thread. Forty-five 
(85%) posted reflections on the pandemic in the con-
text of other discussion topics. For example, when dis-
cussing Topic 6, ‘Conversations about death & dying,’ a 

participant noted the influence of the pandemic on plans 
to visit a first grandchild before death: “They live in Van-
couver, which is tough now with Covid for travelling” 
(P10, PwALS).

Threat appraisal
The majority of participants learned about Covid-19 
threat from the news media, particularly from press 
coverage of public health announcements. Participants 
highlighted local, national, and international health 
authorities as reliable sources of information about the 
emerging pandemic. Participants reported that informa-
tion about Covid-19 threat from ALS health care pro-
fessionals was largely absent in the early months of the 
pandemic. Nevertheless, participants rapidly assessed 
available information and determined both a high level 
of threat from Covid-19 and substantial vulnerability for 
PwALS. This is exemplified by the following: “I first heard 
about the virus on a news program and, within a couple 
of days, realised how it could impact me and my family” 
(P21, PwALS).

In addition to determining a high level of threat for 
PwALS, participants rapidly began to consider a cas-
cade of associated threats. They quickly identified Cov-
id-19’s potentially adverse impact on disease progression 
and lifespan. For example, a PwALS wrote: “Since I’m 

Table 2  Participant characteristics

a PwALS recruited from Quebec, New Brunswick, and Nova Scotia

Characteristics ALS Talk participants 
n = 100

COVID-19 
participant 
subset n = 53

Age
  18–29 3 3% 0 0.0%

  30–39 4 4% 2 3.8%

  40–49 14 14% 7 13.2%

  50–59 25 25% 7 13.2%

  60–69 31 31% 20 37.7%

  70+ 19 19% 14 26.4%

  Unassigned 4 4% 3 5.7%

Gender
  Female 57 57% 28 52.8%

  Male 39 39% 22 41.5%

  Unassigned 4 4% 3 5.7%

Role
  Caregiver 49 49% 22 41.5%

  PwALS 51 51% 31 58.5%

Residence
  Alberta 32 32% 15 28.3%

  British Columbia 26 26% 19 35.8%

  Ontario 33 33% 17 32.1%

  Eastern provincesa 9 9% 2 3.8%
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on a ventilator, [Covid-19] would be fatal for me” (P68, 
PwALS). Further, participants identified threats to emo-
tional wellbeing, medical care, home support, access to 
advance care planning, and access to end-of-life options 
(Table 3).

Coping appraisal
Participants moved rapidly from threat to coping 
appraisal: “Almost immediately we decided as a family 
to quarantine ourselves” (P43, PwALS). They universally 
accepted the need for protective behaviors. Many partici-
pants believed that, regardless of the challenges, they had 
to “adjust as best as possible” (P88, Caregiver). Discus-
sion within the focus groups focused on response- and 
self-efficacy. Analysis of participants’ coping appraisal 
indicated four primary themes: following recommenda-
tions from health authorities, adaptations for medical 
care and home support workers, ongoing information 
monitoring and management, and preparing for worst-
case scenarios.

Following recommendations from health authorities
All participants adapted their behaviors in response to 
public health recommendations. Adaptations included 
social distancing, new sanitary regimes in and outside 
of the home, and adherence to stay-at-home mandates. 
“We are using more wipes for disinfecting household 
items, surfaces…using gloves and masks” (P128, PwALS). 
These adaptations influenced all spheres of participants’ 
lives, including social interaction, coping with day-to-day 
tasks, and personal and medical care.

Adaptations for medical care and home support
Participants agreed that telemedicine was a required, 
adaptive response to Covid-19 threat. They high-
lighted the advantages, including increased convenience 
and effective access to health professionals (Table  4). 
Although participants also expressed concerns, there was 
overall agreement that telemedicine should become part 
of the suite of care offered post-pandemic.

“I have no doubt that emerging from these troubled 
times, the overall toolkit of approaches will be much 

Table 3  Threat appraisal

Themes Illustrative quotations

Threats to
  Emotional wellbeing • “My husband expressed the frustration of feeling isolated and not being able to fully live and enjoy the limited time he 

may have left” (P52, Caregiver)

  Medical care • “We scheduled an appointment for an assessment as my wife’s breathing is beginning to decline. Unfortunately, the 
appointment has been cancelled and we are not sure when it will be rescheduled.” (P20, Caregiver)

  Home support • “It is concerning how vulnerable he is with the various [home support workers] coming and going to care for him.” (P59, 
Caregiver)

  Access to advance care planning • “It’s entirely possible she won’t be moved to a palliative care facility due to Covid.” (P81, Caregiver)

  Access to end-of-life options • “I do want to speak to a Health professional about [end-of-life options], but that is hard to arrange when we are in 
isolation.” (P108, PwALS)

Table 4  Benefits and costs associated with telemedicine

Themes Illustrative quotations

Benefits
  Convenience: Travel • “I really like not having to travel to the clinic and sit around waiting for a long time to see the doctor.” (P33, PwALS)

  Convenience: Other • “[Telemedicine] is much easier than getting up, showered, dressed, and ready to drive to morning appointments.” (P1, 
Caregiver)

  Access to health professionals • “All I do is phone up and I am given a date and time when the doctor will call me.” (P51, Caregiver)

Costs
  Unmet physical needs • “My concern is that virtual appointments can’t include updated respiratory testing to see if carbon dioxide retention is 

an issue yet, or a neurologist’s physical or clinical assessment and tests for progression.” (P52, Caregiver)

  Functional communication barriers • Usually, I prepare a full page of condition status, issues, and questions. I can’t speak but my wife would be my voice. 
This time, given the format [telephone], I didn’t bother.” (P49, PwALS)

  Personal interactions • “I definitely prefer face-to-face interaction. I think I enjoy the face-to-face interaction more than I realized.” (P70, 
PwALS)
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richer and better balanced. Yes, we’ll get back to 
face-to-face consultations, yet perhaps augmented 
with virtual consultations.” (P4, PwALS)

A high proportion of participants were concerned about 
potential Covid-19 transmission from home support 
workers. Participants responded by adopting extensive 
sanitary protocols and/or foregoing professional home 
support.

“We have instituted some new policies at his home 
(hand washing upon entry, signs up on the doors to 
confirm people are feeling well, changing hand tow-
els after each shift, allowing staff to leave early/come 
late to eliminate overlap and reduce unnecessary 
contact between people).” (P59, Caregiver)

When making decisions to initiate, continue or discon-
tinue the services of home support workers, participants 
considered the efficacy of potential protective behaviors 
and assessed their personal capacity to cope with adap-
tive behaviors. For example, “If we really weren’t manag-
ing on our own, we would have outside helpers in with 
proper PPE” (P116, Caregiver).

Ongoing information monitoring and management
As part of an ongoing effort to affirm or improve the effi-
cacy of protective behaviors, most participants closely 
monitored the media for announcements by public health 
authorities. Participants were, however, concerned about 
the sufficiency of protective behaviors recommended 
for healthy populations. They identified their acute need 
for practical, ALS-specific information. This is exempli-
fied by the following: “The ALS Society and ALS Clinic 
should spend more time educating ALS patients and 
families...general information does not work to solve our 
daily challenges” (P8, Caregiver). Social media was rarely 
mentioned and, when noted, received mixed reviews. For 
example, one participant “found Facebook mostly useless 
because of the preponderance uninformed opinions” (P4, 
PwALS). Another suggested that ALS clinics and/or ALS 
health charities might support people living with ALS by 
providing “information on social media…where people 
go daily” (P131, PwALS).

A subgroup of participants reported feeling over-
whelmed and stressed by unremitting media coverage 
of the pandemic: “I feel like my entire life has been com-
pletely consumed by the Coronavirus [Covid-19]” (P59, 
Caregiver). Participants facilitated coping by developing 
strategies to manage their media consumption. “We keep 
up with information via the news media – enough to stay 
informed and then we turn it off, so it doesn’t become 
overwhelming” (P1, Caregiver).

Preparing for worst‑case scenarios
For some participants, planning for the worst of pos-
sible outcomes and considering ways to improve self-
efficacy was a means of coping with pandemic threat. 
“Talking through different scenarios seems both practi-
cally and psychologically helpful...preparedness (a sense 
of control?) to face a range of possible situations” (P52, 
Caregiver). Participants discussed care options if fam-
ily caregivers contracted Covid-19. For example, “If I 
got sick, what care options are left for my spouse? I have 
talked to his physicians, home care nurses, and hospice 
about the options” (P8, Caregiver). They also discussed 
the importance of having current advance care directives. 
This was exemplified by the participant who stated that 
she had instituted new sanitary regimes and social dis-
tancing, and “have updated my DNR [do not resuscitate] 
order” (P110, PwALS).

In addition to generating urgency for advance care 
planning, the pandemic introduced new barriers. Several 
participants highlighted pragmatic challenges, including 
access to health professionals, and required witnesses 
for documentation. “I haven’t talked to any health pro-
fessionals about the impact of COVID-19 on my end-
of-life planning…My palliative care doctor seemed quite 
stressed about [Covid-19]” (P10, PwALS). For others, vir-
tual care was a barrier.

“My husband wants to have an eyeball-to-eyeball 
conversation with the neurologist about what his 
final weeks/months will look like…He can barely 
speak…A Zoom meeting would only exacerbate his 
difficulties communicating. Don’t they understand 
this? For God sakes, he’s dying. Give the man what 
he wants.” (P122, Caregiver)

Despite these barriers, consideration of worst-case sce-
narios was, for some participants, an important aspect of 
pandemic coping.

Response cost
Participants experienced considerable ‘costs’ as they 
adopted protective behaviors in response to pandemic 
threat. Response costs were primarily associated with 
social distancing, changed approaches to medical care 
and home support, and increased caregiver burden.

Costs associated with social distancing
The most prominent response costs were associated with 
lost in-person contact with family and friends: “Corona-
virus has literally stolen my time with loved ones” (P47, 
PWALS). Participants described generalized frustra-
tion – “I think I will go crazy if I have to stay home for 18 
months” (P130, Caregiver) – as well as specific everyday 
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losses including recreational activities and in-person sup-
port groups. For example, “I’m just plain bored. Stuck in 
the house with a TV and a kindle for reading. All activi-
ties that I usually participate in are cancelled” (P18, 
PwALS). For many participants, “the virus accentuated 
the [disease-related] isolation” (P7, Caregiver).

Participants were grateful for technology-mediated, 
distance communication with family and friends. How-
ever, these approaches introduced new costs. These were 
primarily related to functional communication barriers 
(“I wrote on my Boogie Board [reusable writing tablet 
[49]] and turned it so she could see my response. It was 
a bit awkward because of the glare from the lights” (P21, 
PwALS)) and physical challenges. The latter included 
fatigue and maintaining a “comfortable position” (P116, 
Caregiver) during long video calls. Notwithstanding 
these costs, the following quote exemplifies the perspec-
tive of most participants: “FaceTime is a godsend for us 
under these circumstances…It’s better than nothing” 
(P38, Caregiver).

Costs associated with changed medical care and home 
support
Despite participants’ acceptance of telemedicine as a 
threat reduction strategy and their enthusiasm for its 
convenience, some participants identified associated 
costs. Concerns focused on physical needs, functional 
communication barriers, and the loss of personal interac-
tion with health professionals (Table 4).

Participants needing assistance from home support 
workers identified costs associated with new sanitary 
protocols and/or the decision to forgo professional home 
support. For many participants, new sanitary protocols 
provoked worry about efficacy. For example, “I’m quite 
concerned about the [professional support workers], 
hoping they’re following strict guidelines, but you really 
have no way of telling” (P10, PwALS). Those who decided 
to forgo professional home support identified costs asso-
ciated with compromised care (“My husband was getting 
2 showers a week and now he is getting no showers at all” 
(P53, Caregiver)) and increased caregiver burden.

Increased caregiver burden
Coping with Covid-19 threat increased the caregiving 
burden for family members. Participants emphasized 
changed roles and responsibilities, additional emotional 
stress, and decreased opportunities for self-care.

Changed roles and responsibility included the physi-
cal care of loved ones with ALS and expanded day-to-day 
responsibilities. A caregiving spouse wrote, “Home cook-
ing three meals a day, caring for my husband and trying 
to homeschool, as well as the financial burden due to my 
lay-off, has been very hard to manage” (P92, Caregiver). 

Caregivers also reported increased responsibility for cre-
ating and managing social interaction and diversional 
activities: “I have, especially in these pandemic times, 
so little to talk about. The last role I want additionally is 
‘entertainer’” (P59, Caregiver).

Our analysis suggests an undercurrent of emo-
tional tension for many participants as they coped with 
both ALS and Covid-19. For many caregivers, this was 
expressed by concern not only for the health of a loved 
one with ALS, but for their own continued capacity to 
provide support. A caregiver wrote, “In order to take care 
of my kids, I need to rely on our [professional] caregivers 
for my Dad. But if any of them were to get sick, every-
thing will fall apart” (P59, Caregiver).

Finally, behavior change in response to Covid-19 
severely reduced caregivers’ opportunities for self-care. 
Participants reported the loss of specific activities (“A 
big source of my stress release, tennis and exercising, 
was unfortunately discontinued” (P122, Caregiver)) and 
a sense of unrelenting responsibility. For example, a car-
egiver stated, “I don’t ever get a break of more than an 
hour, even at night” (P105, Caregiver).

Prior experience
We identified three disease-related experiences that 
influenced participants’ threat and coping appraisal. First, 
pre-existing familiarity with vulnerability: “I am facing 
a disease with no cure, so the pandemic doesn’t make 
me panic” (P108, PwALS). Second, as a consequence 
of progressing disability and/or social discomfort with 
ALS, many participants reported prior experience with 
isolation: “This disease has been isolating without the 
virus” (P7, Caregiver). And finally, although participants 
highlighted the absence of Covid-19 information from 
ALS clinics and health charities in these early months 
of the pandemic, participants were familiar with resolv-
ing health-related uncertainty by seeking and evaluat-
ing information from other sources. This is exemplified 
by the following: “I primarily use reputable media and 
government agencies. A couple of sites have emerged as 
reputable and credible aggregators of Covid-19 data. I’m 
relying on national health agencies, WHO, CDC and oth-
ers” (P4, PwALS).

These experiences influenced participants’ coping 
appraisal, particularly their evaluation of self-efficacy. For 
example, prior experience with ALS-related vulnerability 
gave participants an understanding of social distancing: 
“Our nearest family has always been highly protective 
when any of them are sick, knowing his vulnerability, 
so they are on high alert anyway” (P7, Caregiver). And 
many participants had already navigated significant life-
style adjustments: “I am okay with self-isolation. Living 
with ALS I only go out a few times/week anyway” (P24, 
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PwALS). Perhaps as a result of coping with ALS-related 
changes, both PwALS and caregivers adopted a factual 
tone as they discussed coping with pandemic-related 
challenges. This is exemplified by the following: “We are 
doing what we can…I think it’s normal to have some level 
of anxiety under these circumstances” (P93, PwALS).

Discussion
Unlike studies using PMT to quantify intention for or 
frequency of behavior change within healthy populations 
faced by Covid-19 threat [33, 35, 36, 38, 50, 51], we used 
PMT to systematically investigate and illuminate the 
experiences of people affected by ALS as they navigated 
threat and changed their behaviors in response to the 
Covid-19 pandemic. We now discuss how this medically 
vulnerable population assessed and responded to pan-
demic threat in the early months of Covid-19. We also 
discuss pandemic-related information needs, telemedi-
cine, emergency preparedness, and study implications for 
medical professionals, policy, and research.

Pandemic threat, coping, and response costs
While health authorities sought to persuade the pub-
lic of pandemic threat – communicating, for instance, 
hospitalizations and deaths – and the need for behavior 
change, PwALS and their families required little persua-
sion. Instead, they rapidly understood the life-threaten-
ing potential of Covid-19 and began to consider ancillary 
threats provoked by pandemic responses. Social distanc-
ing and changed approaches to medical care, for instance, 
threatened access to advance care planning and end-of-
life care, critical aspects of clinical care and autonomy for 
PwALS [52–56]. Further, protective behaviors introduced 
a cascade of new challenges for this medically vulnerable 
population. Whereas PMT is most commonly used in 
health settings to explore a binary proposition involving 
behavior change in response to fear-arousing communi-
cation [28, 29, 57], threat and coping appraisal for people 
affected by ALS was a dynamic process involving ongoing 
vigilance and adaptation.

Further, researchers exploring Covid-19 through the 
lens of PMT have focused primarily on threat and cop-
ing appraisal. Response cost is treated as a general con-
struct [33, 35, 38, 58] or ignored [36, 59, 60]. Minimizing 
response cost, however, inhibits the theory’s practi-
cal utility [37]. Specifically, it limits understanding and 
potential mitigation of pandemic-related costs for differ-
ent populations. For PwALS and their families, simplistic 
representations of response costs belie the “painfulness 
of the amount of work” [31] described early in the the-
ory’s development [30, 31]. The cost of social distancing, 
for example, was heightened by ALS’ short disease tra-
jectory and low 10-year survival rate [8, 9]. PwALS lost 

opportunities for potentially irretrievable life experiences 
and personal interactions. Further, protective behaviors 
resulted in substantial practical and emotional costs for 
family caregivers.

Despite the high response costs experienced by study 
participants, findings draw attention to the influence of 
past experience on pandemic response and coping. Par-
ticipants had already faced a devastating diagnosis with 
associated practical and existential losses [61–64]. They 
had confronted unmet information needs [65–67] and 
disease-related uncertainty [64, 68]. Further, they were 
familiar with seeking information outside the health 
care system [69–72]. These life-changing experiences 
appeared to give participants tools for coping with the 
pandemic and the substantial response costs they expe-
rienced. Our findings support preliminary research indi-
cating that people accustomed to managing ALS [11] and 
those who have adopted protective behaviors in the past 
[51] may be more resilient when faced with other unan-
ticipated changes.

Information need
Much attention has focused on combating Covid-19 dis-
information on social media [73–76]. However, when 
faced with pandemic-related uncertainties, people 
affected by ALS explicitly preferred information from 
authoritative sources. Moreover, they wanted informa-
tion from sources they already trusted, specifically ALS 
doctors and clinics, and ALS health charities. While pro-
viding accurate information early in the pandemic was 
challenging [77–80], the ALS Society of Canada first 
posted Covid-19 recommendations for PwALS and their 
families in a blog post on March 17th, 2020 [81]. And, 
since the conclusion of data collection, information about 
the pandemic has been posted on an ongoing basis on the 
websites of ALS health charities [82, 83]. Findings sup-
port the critical value of this information. Moreover, the 
urgent need for ALS-specific information from trusted 
sources will continue as people are newly diagnosed with 
ALS and those affected seek to make sense of vaccines, 
vaccine boosters, and Covid-19 variants.

Telemedicine
The rapid acceptance of telemedicine and the implemen-
tation of novel ways for delivering ALS care in response 
to Covid-19 is unprecedented [13, 21]. While telemedi-
cine has been primarily presented as a means for over-
coming pandemic-related challenges [13, 18, 20], this 
study draws on the experiences of those affected by ALS 
and offers a more nuanced picture. Participants affirmed 
earlier studies highlighting the practical conveniences 
of telephone or video appointments [18], and access 
to support from health professionals [84]. However, 
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participants also expressed concerns. Most prominently, 
PwALS and their caregivers were concerned about the 
efficacy of monitoring disease progression via telemedi-
cine and relational aspects of medical care. Almost all 
PwALS experience motor speech disorder with disease 
progression [85, 86], which exacerbates feelings of loneli-
ness and lost social connections [87]. Focus group par-
ticipants highlighted these aspects of their experience as 
they discussed new functional communication barriers 
introduced by telemedicine and a loss of personal con-
nection with health professionals.

Emergency preparedness
People with disabilities are disproportionately affected by 
health emergencies, including Covid-19 [88], and natural 
disasters [89, 90]. Yet, research exploring emergency pre-
paredness for people with disabilities is limited [91, 92]. 
We found only two publications focusing on emergency 
preparedness for PwALS [93, 94]. Both articles focused 
on earthquake preparedness. A recent survey also asked 
PwALS if they had a plan if their primary caregiver 
became infected with Covid-19 [26]. Although our find-
ings demonstrate that some participants engaged in crisis 
planning as a means of coping with the pandemic threat, 
findings draw attention to the absence of emergency pre-
paredness among those affected by ALS. Further, like 
other neurologically impaired or disabled individuals [80, 
95, 96], many study participants experienced pandemic-
related disruption to medical care. This suggests that 
there is also a lack of emergency readiness among health 
care professionals, in clinics, and within the health care 
system.

Implications for practice, policy, and research
Our findings have implications for clinical practice, pol-
icy, and research. First, in keeping with recommendations 
in the disability literature [97–99], this study demon-
strates a need for emergency and disaster preparedness 
for PwALS and their families. Routine medical visits pro-
vide an opportunity for health care professionals to iden-
tify the changing needs of patients, apply that knowledge 
in the context of emergencies, and discuss personalized 
emergency preparedness strategies. These might include 
determining support systems and developing evacuation 
plans in the event of acute threats such as flooding, fire, 
or earthquake [100], as well as planning for large scale 
disruptions that might threaten access to required sup-
plies, for example, power sources for life-sustaining respi-
rators [94]. In the context of Covid-19, PwALS should be 
provided with information and support to mitigate their 
substantial risk for severe outcomes from Covid-19 [95]. 
This must include nimble and regular communication 
in response to a rapidly changing landscape of Covid-19 

variants and evolving information about vaccines. ALS 
health charities should also play a role in the timely com-
munication of information that will support PwALS as 
they seek to understand and cope with Covid-19.

Further, in light of the threats and challenges provoked 
by recommended protective behaviors, health care pro-
fessionals should discuss pandemic coping and strate-
gies to mitigate response costs on an ongoing basis with 
people affected by ALS. For example, health profession-
als should communicate clear care pathways in the event 
of Covid-19 infection and encourage proactive planning, 
including advance directives. They should seek to sup-
port caregivers who are dealing with both pandemic-
related stress and the challenges associated with disease 
progression [101, 102]. Finally, health professionals and 
clinics should leverage the benefits and mitigate the costs 
of telemedicine by incorporating flexible approaches to 
care, with face-to-face interaction as needed and where 
possible.

On a policy level, our findings strengthen calls for 
resources and support that will mitigate response costs 
for PwALS and other vulnerable populations [103, 
104]. Particularly as the science of Covid-19 vaccines 
and mitigation strategies progresses, the needs of those 
at greatest risk from contracting Covid-19, including 
those with neurological disorders, should be prioritised 
and addressed. One identified area of concern was for 
home support workers. Our study supports the need for 
appropriate training and safety measures for home sup-
port workers who visit the homes of PwALS and other 
medically vulnerable populations. Safety measures may 
include mandatory vaccination, sufficient personal pro-
tective equipment, and adequate staffing levels to restrict 
the number of homes visited by any one support worker.

Although this study takes a first step towards under-
standing the experiences and perspectives of PwALS and 
their families facing a global health emergency, it also 
demonstrates knowledge gaps. Better understanding of 
the interaction between prior experience and coping 
appraisal, as well as response costs may facilitate targeted 
strategies and programs to support PwALS who are deal-
ing with public health emergencies, including Covid-19. 
Researchers should explore how health care profession-
als and health systems might facilitate effective coping, 
decrease response costs, and enact strategies to support 
and foster self-efficacy among people affected by ALS. 
Further, investigation is urgently needed to determine 
how communication about emergency preparedness 
might be effectively incorporated into clinical care for 
PwALS and other medically vulnerable populations. The 
experiences, needs, and perspectives of people with dis-
abilities have been typically under-reported and absent 
from emergency planning [91, 105, 106]. Empirical 



Page 10 of 13Genuis et al. BMC Neurology          (2022) 22:140 

study is needed to better understand the needs of neu-
rologically impaired and medically vulnerable popula-
tions during public health emergencies, and the ways in 
which they can be supported by health professionals and 
governments.

Strengths and limitations
This study was strengthened by its large, national sam-
ple, detailed theme description, and illustrative quota-
tions. Communication between ALS Talk participants 
and moderators was established when Covid-19 emerged 
on the world stage and these research-based relation-
ships continued through the initial months of pandemic 
adjustments. Further, reflections on pandemic adap-
tations were stimulated directly via a focused discus-
sion thread and moderator probes, and they emerged 
organically within other focus group discussions. This 
prolonged, triangulated approach to data collection facil-
itated opportunities for participants to share and reflect 
on pandemic experiences, thus improving the depend-
ability of the data. Study findings were thus strengthened 
by research design, methodological rigor, and strong the-
oretical grounding [107].

There were methodological and practical limitations to 
this study. First, sampling may have limited findings. ALS 
Talk participation required internet access and the ability 
to interact in an online environment. Due to ALS disease 
characteristics – age of onset peaks at 65 years [7] – and 
persisting evidence of an age-related digital divide [108], 
our use of online focus groups may have limited sample 
diversity. Further, because participants contributing to 
the Covid-19 data subset were self-selected among ALS 
Talk participants, it is possible that the experiences of 
those who choose to discuss the pandemic differed from 
other ALS Talk participants. Second, although focusing 
on a global pandemic, the study was conducted in a sin-
gle Western country with publicly funded, provincially 
administered health care. In this study, we do not explore 
the potential impact of small variations in the timing of 
Covid-19 restrictions and public health communica-
tion from province to province. Third, as with all quali-
tative research, results cannot be generalized directly to 
other geographical jurisdictions or medically vulnerable 
populations. Concerns about access to medical care, for 
instance, may be experienced differently by people who 
lose access to effective treatments for potentially termi-
nal diseases, such as many cancers [109]. This limitation 
is mitigated in part by the study’s theoretical grounding 
[107]. Finally, PMT was chosen as a theoretical frame-
work following data collection. We believe that this rep-
resents both a limitation and a strength. While focus 
group and moderator questions did not specifically probe 
the primary elements of PMT, participants’ descriptions 

of their experiences were not constrained or shaped by 
questions focusing specifically on PMT.

Conclusion
This article examines the response of people living with 
ALS and their family caregivers to public health messag-
ing about Covid-19 threat. Guided by PMT we found that 
people affected by ALS rapidly adopted protective behav-
iors recommended by public health authorities. Threat 
and coping appraisal was an ongoing, dynamic process 
involving vigilance and adaptation as participants sought 
to improve response- and self-efficacy. Findings draw 
attention to the substantial costs experienced by PwALS 
and caregivers when adopting recommended protec-
tive behaviors and the influence of prior experience on 
pandemic coping. Findings also highlight the need for 
ALS-specific, pandemic information from authoritative, 
trusted sources – a need that will continue as people 
affected with ALS seek to make sense of vaccines, Covid-
19 variants, and potentially unforeseen developments. 
Telemedicine was highly valued for its convenience and 
should be established as part of the suite of care, while 
retaining in-person interaction as needed and where 
possible. This may be particularly important for advance 
care planning and end of life. People in this study indi-
cated that planning for potential Covid-19 infection and 
advance care was an important means of coping with 
pandemic threat. Finally, this study demonstrates a need 
for emergency and disaster preparedness for PwALS and 
family caregivers. Action strategies and care pathways 
should be designed so that vulnerable individuals and 
the health professionals, clinics and health systems that 
support them, are ready for other possible emergencies 
or pandemics. Study findings may have implications for 
other neurologically impaired and/or medically vulner-
able populations who are experiencing public health 
emergencies.

Abbreviations
PMT: Protective Motivation Theory; PwALS: Person/people with ALS.

Acknowledgements
We are sincerely grateful to the study participants who so generously shared 
their experiences and insights. Thank-you also to Drs Hannah Briemberg, 
Marvin Chum, Angela Genge, Lawrence Korngut, Colleen O’Connell, Christen 
Shoesmith, and John Turnbull, and their research teams, as well as to the 
ALS Society of Canada and regional ALS Societies who contributed to study 
recruitment; and to Emma Camicioli for her contributions to data analysis. 
Special thanks to the James and Jeanie Brown ALS Research Fund.

Authors’ contributions
WSJ conceived the original study. All authors contributed to research design 
and methods. SKG and WL moderated focus groups. All authors contributed 
to developing coding frames. SKG and WL conducted the qualitative analysis. 
SKG drafted the manuscript with contributions and final approval from all 
authors.



Page 11 of 13Genuis et al. BMC Neurology          (2022) 22:140 	

Funding
This study was funded by the James and Jeanie Brown ALS Research Fund, 
funded via the University Hospital Foundation, Edmonton, Alberta, Canada.

Availability of data and materials
The dataset generated and/or analysed during the current study are not 
publicly available due to parameters of our REB application/approval but are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The ALS Talk Project study was approved by the University of Alberta’s 
Research Ethics Board (Pro0008471). An amendment was approved on March 
20th, 2020 allowing the addition of specific questions about Covid-19. Ethics 
approvals for recruitment were also received from the University of Calgary 
(REB19–1230), University of British Columbia (H19–01789); McMaster Univer-
sity (HiREB#7864), and Horizon Health Network’(ROMEO File 100527). Informed 
consent was obtained from all participants. All study methods and activities 
were carried out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
All the authors declare that they have no competing interests.

Author details
1 Division of Neurology, Department of Medicine, University of Alberta, 7‑123 
Clinical Sciences Building, Edmonton, Alberta T6G 2B7, Canada. 2 Faculty 
of Health Sciences, Simon Fraser University, Blusson Hall 11328, 8888 Univer-
sity Drive, Burnaby, BC V5A 1S6, Canada. 

Received: 14 December 2021   Accepted: 29 March 2022

References
	 1.	 Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Bio 

Medica Atenei Parm. 2020;91:157–60.
	 2.	 COVID-19: A Canadian timeline | Canadian Healthcare Network [Inter-

net]. 2020 [cited 2021 Mar 24];Available from: https://​www.​canad​ianhe​
althc​arene​twork.​ca/​covid-​19-a-​canad​ian-​timel​ine

	 3.	 COVID-19: A timeline of Canada’s first-wave response | CMAJ News 
[Internet]. 2020 [cited 2021 Mar 24];Available from: https://​cmajn​ews.​
com/​2020/​06/​12/​coron​avirus-​10958​47/

	 4.	 Lee K, Worsnop CZ, Grépin KA, Kamradt-Scott A. Global coordination on 
cross-border travel and trade measures crucial to COVID-19 response. 
Lancet. 2020;395:1593–5.

	 5.	 Han E, Tan MMJ, Turk E, Sridhar D, Leung GM, Shibuya K, et al. Lessons 
learnt from easing COVID-19 restrictions: an analysis of countries and 
regions in Asia Pacific and Europe. Lancet. 2020;396:1525–34.

	 6.	 Advice for the public on COVID-19 – World Health Organization [Inter-
net]. [cited 2021 Mar 30];Available from: https://​www.​who.​int/​emerg​
encies/​disea​ses/​novel-​coron​avirus-​2019/​advice-​for-​public

	 7.	 Hardiman O, Al-Chalabi A, Chio A, Corr EM, Logroscino G, Robberecht 
W, et al. Amyotrophic lateral sclerosis. Nat Rev Dis Primer. 2017;3:17071.

	 8.	 Chio A, Logroscino G, Hardiman O, Swingler R, Mitchell D, Beghi E, et al. 
Prognostic factors in ALS: A critical review. Amyotroph Lateral Scler Off 
Publ World Fed Neurol Res Group Mot Neuron Dis. 2009;10:310–23.

	 9.	 Traxinger K, Kelly C, Johnson BA, Lyles RH, Glass JD. Prognosis and 
epidemiology of amyotrophic lateral sclerosis. Neurol Clin Pract. 
2013;3:313–20.

	 10.	 Bertran Recasens B, Rubio MA. Neuromuscular Diseases Care in the Era 
of COVID-19. Front Neurol. 2020;11 [cited 2021 Mar 29]. Available from: 
https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC77​32578/.

	 11.	 Consonni M, Telesca A, Dalla Bella E, Bersano E, Lauria G. Amyotrophic 
lateral sclerosis patients’ and caregivers’ distress and loneliness during 

COVID-19 lockdown. J Neurol. 2020[cited 2021 Jan 6]. https://​doi.​org/​
10.​1007/​s00415-​020-​10080-6.

	 12.	 Digala LP, Prasanna S, Rao P, Govindarajan R, Qureshi AI. Impact of 
COVID- 19 Infection Among Hospitalized Amyotrophic Lateral Sclerosis 
Patients. J Clin Neuromuscul Dis. 2021;22:180–1.

	 13.	 Andrews JA, Berry JD, Baloh RH, Carberry N, Cudkowicz ME, Dedi B, et al. 
Amyotrophic lateral sclerosis care and research in the United States 
during the COVID-19 pandemic: Challenges and opportunities. Muscle 
Nerve. 2020;62:182–6.

	 14.	 Burchill E, Rawji V, Styles K, Rooney S, Stone P, Astin R, et al. When 
months matter; modelling the impact of the COVID-19 pandemic on 
the diagnostic pathway of Motor Neurone Disease (MND). medRxiv. 
2020. [cited 2022 April 11]. Available from: https://​www.​medrx​iv.​org/​
conte​nt/​10.​1101/​2020.​12.​22.​20248​666v1.

	 15.	 Norris SP, Likanje M-FN, Andrews JA. Amyotrophic lateral sclero-
sis: update on clinical management. [Review]. Curr Opin Neurol. 
2020;33:641–8.

	 16.	 Esselin F, Cruz EDL, Pageot N, Juntas-Moralès R, Alphandéry S, Camu W. 
Increased worsening of amyotrophic lateral sclerosis patients during 
Covid-19-related lockdown in France. Amyotroph Lateral Scler Front 
Degener. 2021;0:1–3.

	 17.	 Cabona C, Ferraro PM, Meo G, Roccatagliata L, Schenone A, Inglese 
M, et al. Predictors of self-perceived health worsening over COVID-19 
emergency in ALS. Neurol Sci. 2021;1–6. [cited 2022 April 11]. Available 
from: https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC78​07220/.

	 18.	 Capozzo R, Zoccolella S, Musio M, Barone R, Accogli M, Logroscino G. 
Telemedicine is a useful tool to deliver care to patients with Amyo-
trophic Lateral Sclerosis during COVID-19 pandemic: results from 
Southern Italy. Amyotroph Lateral Scler Front Degener. 2020;21:542–8.

	 19.	 De Marchi F, Cantello R, Ambrosini S, Mazzini L, Sarnelli MF, De Marchi 
I, et al. Telemedicine and technological devices for amyotrophic lateral 
sclerosis in the era of COVID-19. Neurol Sci. 2020;41:1365–7.

	 20.	 De Marchi F, Sarnelli MF, Serioli M, De Marchi I, Zani E, Bottone N, et al. 
Telehealth approach for amyotrophic lateral sclerosis patients: the 
experience during COVID-19 pandemic. Acta Neurol Scand. 2020. [cited 
2022 April 11]. Available from: https://​onlin​elibr​ary.​wiley.​com/​doi/​10.​
1111/​ane.​13373.

	 21.	 Pinto S, Quintarelli S, Silani V. New technologies and Amyotrophic Lat-
eral Sclerosis – Which step forward rushed by the COVID-19 pandemic? 
J Neurol Sci. 2020;418:117081.

	 22.	 Vasta R, Moglia C, D’Ovidio F, Pede FD, Mattei FD, Cabras S, et al. Tel-
emedicine for patients with amyotrophic lateral sclerosis during COVID-
19 pandemic: an Italian ALS referral center experience. Amyotroph 
Lateral Scler Front Degener. 2020;0:1–4.

	 23.	 Beaulieu D, Berry JD, Paganoni S, Glass JD, Fournier C, Cuerdo J, et al. 
Development and validation of a machine-learning ALS survival 
model lacking vital capacity (VC-Free) for use in clinical trials during 
the COVID-19 pandemic. Amyotroph Lateral Scler Front Degener. 
2021;22:22–32.

	 24.	 Govindarajan R, Berry JD, Paganoni S, Pulley MT, Simmons Z. Optimizing 
telemedicine to facilitate amyotrophic lateral sclerosis clinical trials. 
Muscle Nerve. 2020;62:321–6.

	 25.	 Manera U, Cabras S, Daviddi M, Vasta R, Torrieri MC, Palumbo F, et al. 
Validation of the Italian version of self-administered ALSFRS-R scale. 
Amyotroph Lateral Scler Front Degener. 2020;0:1–3.

	 26.	 Edgar S, Abdul-Aziz NA, Loh EC, Capelle D, Goh K-J, Latif LA, et al. A 
survey on patients’ disease perception and the impact of the COVID-
19 pandemic on persons living with amyotrophic lateral sclerosis in 
Malaysia. Neurodegener Dis Manag. 2021. https://​doi.​org/​10.​2217/​
nmt-​2021-​0004.

	 27.	 Yanagihashi M, Sugisawa T, Fuchimoto M, Saotome Y, Onozawa K, Mat-
sumoto Y, et al. Contradictory Responses to the COVID-19 Pandemic in 
Amyotrophic Lateral Sclerosis Patients and Their Families and Caregiv-
ers in Japan. Intern Med. 2021;60:1519–24.

	 28.	 Weston D, Ip A, Amlôt R. Examining the application of behaviour 
change theories in the context of infectious disease outbreaks 
and emergency response: a review of reviews. BMC Public Health. 
2020;20:1483.

	 29.	 Floyd DL, Prentice-Dunn S, Rogers RW. A Meta-Analysis of Research on 
Protection Motivation Theory. J Appl Soc Psychol. 2000;30:407–29.

https://www.canadianhealthcarenetwork.ca/covid-19-a-canadian-timeline
https://www.canadianhealthcarenetwork.ca/covid-19-a-canadian-timeline
https://cmajnews.com/2020/06/12/coronavirus-1095847/
https://cmajnews.com/2020/06/12/coronavirus-1095847/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7732578/
https://doi.org/10.1007/s00415-020-10080-6
https://doi.org/10.1007/s00415-020-10080-6
https://www.medrxiv.org/content/10.1101/2020.12.22.20248666v1
https://www.medrxiv.org/content/10.1101/2020.12.22.20248666v1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7807220/
https://www.onlinelibrary.wiley.com/doi/10.1111/ane.13373
https://www.onlinelibrary.wiley.com/doi/10.1111/ane.13373
https://doi.org/10.2217/nmt-2021-0004
https://doi.org/10.2217/nmt-2021-0004


Page 12 of 13Genuis et al. BMC Neurology          (2022) 22:140 

	 30.	 Prentice-Dunn S, Rogers RW. Protection Motivation Theory and 
preventive health: beyond the Health Belief Model. Health Educ Res. 
1986;1:153–61.

	 31.	 Rogers RW. A Protection Motivation Theory of Fear Appeals and Atti-
tude Change. Aust J Psychol. 1975;91:93–114.

	 32.	 Adunlin G, Adedoyin ACA, Adedoyin OO, Njoku A, Bolade-Ogunfodun Y, 
Bolaji B. Using the protection motivation theory to examine the effects 
of fear arousal on the practice of social distancing during the COVID-19 
outbreak in rural areas. J Hum Behav Soc Environ. 2020;0:1–5.

	 33.	 Al-Rasheed M. Protective Behavior against COVID-19 among the Public 
in Kuwait: An Examination of the Protection Motivation Theory, Trust in 
Government, and Sociodemographic Factors. Soc Work Public Health. 
2020;35:546–56.

	 34.	 Bhati AS, Mohammadi Z, Agarwal M, Kamble Z, Donough-Tan G. Moti-
vating or manipulating: the influence of health-protective behaviour 
and media engagement on post-COVID-19 travel. Curr Issue Tour. 
2021;24:2088–92.

	 35.	 Ezati Rad R, Mohseni S, Kamalzadeh Takhti H, Hassani Azad M, Shahabi 
N, Aghamolaei T, et al. Application of the protection motivation theory 
for predicting COVID-19 preventive behaviors in Hormozgan, Iran: a 
cross-sectional study. BMC Public Health. 2021;21:466.

	 36.	 Kowalski RM, Black KJ. Protection Motivation and the COVID-19 Virus. 
Health Commun. 2021;36:15–22.

	 37.	 Wang M, Kunasekaran P, Rasoolimanesh SM. What influences people’s 
willingness to receive the COVID-19 vaccine for international travel? 
Curr Issue Tour. 2021;0:1–6.

	 38.	 Yazdanpanah M, Abadi B, Komendantova N, Zobeidi T, Sieber S. Some 
at Risk for COVID-19 Are Reluctant to Take Precautions, but Others Are 
Not: A Case From Rural in Southern Iran. Front Public Health. 2020;8 
[cited 2021 Jan 6]. Available from: https://​www.​front​iersin.​org/​artic​les/​
10.​3389/​fpubh.​2020.​562300/​full.

	 39.	 Hodgkinson V, Lounsberry J, M’Dahoma S, Russell A, Jewett G, Benstead 
T, et al. The Canadian Neuromuscular Disease Registry 2010–2019: A 
Decade of Facilitating Clinical Research Througha Nationwide, Pan-
Neuromuscular Disease Registry. J Neuromuscul Dis. 2021;8:53–61.

	 40.	 Brooks BR, Miller RG, Swash M, Munsat TL. World Federation of Neurol-
ogy Research Group on Motor Neuron Diseases. El Escorial revisited: 
revised criteria for the diagnosis of amyotrophic lateral sclerosis. 
Amyotroph Lateral Scler Mot Neuron Disord Off Publ World Fed Neurol 
Res Group Mot Neuron Dis. 2000;1:293–9.

	 41.	 Abrams K, Gaiser T. Online Focus Groups. In: Fielding N, Lee R, Blank 
G, editors. The SAGE Handbook of Online Research Methods. London: 
SAGE Publications, Ltd; 2017. p. 290–306.

	 42.	 Gordon AR, Calzo JP, Eiduson R, Sharp K, Silverstein S, Lopez E, et al. 
Asynchronous Online Focus Groups for Health Research: Case Study 
and Lessons Learned. Int J Qual Methods. 2021;20:1609406921990489.

	 43.	 Boateng B, Nelson MK. Online Focus Groups with Parents And Adoles-
cents with Heart Transplants: Challenges and Opportunities. Pediatr 
Nurs. 2016;42:120–54.

	 44.	 Caron J, Light J. “My World Has Expanded Even Though I’m Stuck at 
Home”: Experiences of Individuals With Amyotrophic Lateral Sclerosis 
Who Use Augmentative and Alternative Communication and Social 
Media. Am J Speech Lang Pathol. 2015;24:680–95.

	 45.	 Skelton K, Evans R, LaChenaye J, Amsbary J, Wingate M, Talbott 
L. Utilization of online focus groups to include mothers: A use-
case design, reflection, and recommendations. Digit Health. 
2018;4:2055207618777675.

	 46.	 Williams S, Clausen MG, Robertson A, Peacock S, McPherson K. 
Methodological Reflections on the Use of Asynchronous Online Focus 
Groups in Health Research. Int J Qual Methods. 2012;11:368–83.

	 47.	 itracks [Internet]. itracks [cited 2021 Oct 19];Available from: https://​
www.​itrac​ks.​com/

	 48.	 Hsieh H-F, Shannon SE. Three approaches to qualitative content analy-
sis. Qual Health Res. 2005;15:1277–88.

	 49.	 Boogie Board® | Reusable Writing and Drawing Tablets [Internet]. 
Boogie Board [cited 2021 Nov 25];Available from: https://​myboo​giebo​
ard.​com/

	 50.	 Bashirian S, Jenabi E, Khazaei S, Barati M, Karimi-Shahanjarini A, Zareian 
S, et al. Factors associated with preventive behaviours of COVID-19 
among hospital staff in Iran in 2020: an application of the Protection 
Motivation Theory. J Hosp Infect. 2020;105:430–3.

	 51.	 Schmees R. The Role of Cognitive Appraisals and Past Protective Behav-
ior in Future Protection Motivation: Applying Protection Motivation 
Theory to the COVID-19 Pandemic; 2020.

	 52.	 Andersen PM, Abrahams S, Borasio GD, de Carvalho M, Chio A, 
Damme PV, et al. EFNS guidelines on the Clinical Management of 
Amyotrophic Lateral Sclerosis (MALS) – revised report of an EFNS task 
force. Eur J Neurol. 2012;19:360–75.

	 53.	 Genuis SK, Luth W, Campbell S, Bubela T, Johnston WS. Communica-
tion About End of Life for Patients Living With Amyotrophic Lateral 
Sclerosis: A Scoping Review of the Empirical Evidence. Front Neurol. 
2021;12:1332.

	 54.	 Long R, Havics B, Zembillas M, Kelly J, Amundson M. Elucidating the 
End-of-Life Experience of Persons With Amyotrophic Lateral Sclerosis. 
[Review]. Holist Nurs Pract. 2019;33:3–8.

	 55.	 Murray L, Butow PN. Advance care planning in motor neuron disease: 
A systematic review. Palliat Support Care. 2016;14:411–32.

	 56.	 Shoesmith C, Abrahao A, Benstead T, Chum M, Dupre N, Izenberg 
A, et al. Canadian best practice recommendations for the man-
agement of amyotrophic lateral sclerosis. CMAJ Can Med Assoc J. 
2020;192:E1453–68.

	 57.	 Milne S, Sheeran P, Orbell S. Prediction and Intervention in Health-
Related Behavior: A Meta-Analytic Review of Protection Motivation 
Theory. J Appl Soc Psychol. 2000;30:106–43.

	 58.	 Williams NL, Nguyen THH, Del Chiappa G, Fedeli G, Wassler P. COVID-
19 vaccine confidence and tourism at the early stage of a voluntary 
mass vaccination campaign: a PMT segmentation analysis. Curr Issue 
Tour. 2021;0:1–15.

	 59.	 Kim JK, Crimmins EM. Age differences in the relationship between 
threatening and coping mechanisms and preventive behaviors in the 
time of COVID-19 in the United States: Protection Motivation Theory. 
Res Psychother Psychopathol Process Outcome. 2021;23:485.

	 60.	 Šuriņa S, Martinsone K, Perepjolkina V, Kolesnikova J, Vainik U, Ruža A, 
et al. Factors Related to COVID-19 Preventive Behaviors: A Structural 
Equation Model. Front Psychol. 2021;12:676521.

	 61.	 Brott T, Hocking C, Paddy A. Occupational Disruption: Living with 
Motor Neurone Disease. Br J Occup Ther. 2007;70:24–31.

	 62.	 Brown J, Addington-Hall J. How people with motor neurone disease 
talk about living with their illness: a narrative study. J Adv Nurs. 
2008;62:200–8.

	 63.	 Harris DA. Lived-through past, experienced present, anticipated 
future: Understanding “existential loss” in the context of life-limiting 
illness. Palliat Support Care. 2015;13:1579–94.

	 64.	 Ozanne A, Graneheim UH. Understanding the incomprehensible – 
patients’ and spouses’ experiences of comprehensibility before, at 
and after diagnosis of amyotrophic lateral sclerosis. Scand J Caring 
Sci. 2018;32:663–71.

	 65.	 Aoun SM, Breen LJ, Howting D, Edis R, Oliver D, Henderson R, 
et al. Receiving the news of a diagnosis of motor neuron disease: 
What does it take to make it better? Amyotroph Lateral Scler Front 
Degener. 2016;17:168–78.

	 66.	 O’Brien MR, Whitehead B, Jack BA, Mitchell JD. From symptom onset 
to a diagnosis of amyotrophic lateral sclerosis/motor neuron disease 
(ALS/MND): Experiences of people with ALS/MND and family carers – 
a qualitative study. Amyotroph Lateral Scler. 2011;12:97–104.

	 67.	 Peters M, Fitzpatrick R, Doll H, Playford ED, Jenkinson C. Patients’ 
experiences of health and social care in long-term neurological con-
ditions in England: a cross-sectional survey. J Health Serv Res Policy. 
2013;18:28–33.

	 68.	 van Eenennaam RM, Kruithof WJ, van Es MA, Kruitwagen-van Reenen 
ET, Westeneng H-J, Visser-Meily JMA, et al. Discussing personalized 
prognosis in amyotrophic lateral sclerosis: development of a com-
munication guide. BMC Neurol. 2020;20:446.

	 69.	 Abdulla S, Vielhaber S, Kollewe K, Machts J, Heinze H-J, Dengler R, 
et al. The impact of physical impairment on emotional well-being in 
ALS. Amyotroph Lateral Scler Front Degener. 2014;15:392–7.

	 70.	 Chiò A, Montuschi A, Cammarosano S, Mercanti SD, Cavallo E, Ilardi 
A, et al. ALS patients and caregivers communication preferences and 
information seeking behaviour. Eur J Neurol. 2008;15:55–60.

	 71.	 Hogden A, Greenfield D, Nugus P, Kiernan MC. Engaging in patient 
decision-making in multidisciplinary care for amyotrophic lateral 

http://dx.doi.org/10.3389/fpubh.2020.562300/full
http://dx.doi.org/10.3389/fpubh.2020.562300/full
https://www.itracks.com/
https://www.itracks.com/
https://myboogieboard.com/
https://myboogieboard.com/


Page 13 of 13Genuis et al. BMC Neurology          (2022) 22:140 	

sclerosis: the views of health professionals. Patient Prefer Adher. 
2012;6:691–701.

	 72.	 Oh J, Kim JA. Information-seeking Behavior and Information Needs 
in Patients With Amyotrophic Lateral Sclerosis: Analyzing an Online 
Patient Community. CIN Comput Inform Nurs. 2017;35:345–51.

	 73.	 Mheidly N, Fares J. Leveraging media and health communication 
strategies to overcome the COVID-19 infodemic. J Public Health Policy. 
2020;41:410–20.

	 74.	 Tangcharoensathien V, Calleja N, Nguyen T, Purnat T, D’Agostino M, 
Garcia-Saiso S, et al. Framework for Managing the COVID-19 Infodemic: 
Methods and Results of an Online, Crowdsourced WHO Technical 
Consultation. J Med Internet Res. 2020;22:e19659.

	 75.	 Vraga EK, Bode L. Addressing COVID-19 Misinformation on Social Media 
Preemptively and Responsively - Volume 27, Number 2—February 2021 
- Emerging Infectious Diseases journal - CDC. Emerg Enfectious Dis. 
2021;27:396–403.

	 76.	 Zarocostas J. How to fight an infodemic. Lancet Lond Engl. 
2020;395:676.

	 77.	 Finset A, Bosworth H, Butow P, Gulbrandsen P, Hulsman RL, Pieterse 
AH, et al. Effective health communication – a key factor in fighting the 
COVID-19 pandemic. Patient Educ Couns. 2020;103:873–6.

	 78.	 Sonekar HB, Ponnaiah M. Emergence of Coronavirus (COVID-19) Out-
break: Anthropological and Social Science Perspectives. Disaster Med 
Public Health Prep. 2020;14:759–61.

	 79.	 Lancet T. COVID-19: fighting panic with information. Lancet Lond Engl. 
2020;395:537.

	 80.	 Zullo S, Ingravallo F, Crespi V, Cascioli M, D’Alessandro R, Gasperini M, 
et al. The impact of the COVID-19 pandemic on people with neurologi-
cal disorders: an urgent need to enhance the health care system’s 
preparedness. Neurol Sci. 2021;42:799–804.

	 81.	 ALS Society of Canada. COVID-19 Update [Internet]. ALS Soc Can. 
2020 [cited 2021 Nov 27];Available from: https://​als.​ca/​blogs/​
covid-​19-​update/

	 82.	 ALS Society of Canada. COVID-19 vaccination: Update for the ALS 
community [Internet]. ALS Soc. Can. 2021 [cited 2021 Sep 14];Available 
from: https://​www.​als.​ca/​media-​room/​covid-​19-​vacci​nation-​update/

	 83.	 MND Association. Corona virus information for people with MND. MND 
Assoc. 2021 [cited 2021 Sep 14];Available from: https://​www.​mndas​
socia​tion.​org/​about-​mnd/​coron​avirus-​and-​mnd/​mnd-​and-​coron​avirus/

	 84.	 D’Alvano G, Buonanno D, Passaniti C, De Stefano M, Lavorgna L, Tede-
schi G, et al. Support Needs and Interventions for Family Caregivers of 
Patients with Amyotrophic Lateral Sclerosis (ALS): A Narrative Review 
with Report of Telemedicine Experiences at the Time of COVID-19 
Pandemic. Brain Sci. 2022;12:49.

	 85.	 Beukelman D, Fager S, Nordness A. Communication Support for People 
with ALS. Neurol Res Int. 2011;2011 [cited 2019 Aug 29]. Available from: 
https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC30​96454/.

	 86.	 Tomik B, Professor RJG. Dysarthria in amyotrophic lateral sclerosis: A 
review. Amyotroph Lateral Scler. 2010;11:4–15.

	 87.	 Munan M, Luth W, Genuis SK, Johnston WS, MacIntyre E. Transitions in 
amyotrophic lateral sclerosis: patient and caregiver experiences. Can J 
Neurol Sci. 2021;48(4):496–503.

	 88.	 Epstein S, Campanile J, Cerilli C, Gajwani P, Varadaraj V, Swenor BK. New 
obstacles and widening gaps: A qualitative study of the effects of the 
COVID-19 pandemic on U.S. adults with disabilities. Disabil Health J. 
2021;14:101103.

	 89.	 Stough LM, Kang D. The Sendai Framework for Disaster Risk Reduction 
and Persons with Disabilities. Int J Disaster Risk Sci. 2015;6:140–9.

	 90.	 United Nations Office for Disaster Risk Reduction. Sendai Framework for 
Disaster Risk Reduction 2015–2030. Geneva: United Nations; 2015.

	 91.	 Pyke C, Wilton R. Planning for inclusion? An assessment of Ontario’s 
emergency preparedness guide for people with disabilities. Int J Disas-
ter Risk Reduct. 2020;51:101888.

	 92.	 Quaill J, Barker RN, West C. Experiences of people with physical disabili-
ties before, during, and after tropical cyclones in Queensland, Australia. 
Int J Disaster Risk Reduct. 2019;39:101122.

	 93.	 Tanaka Y, Hotta M, Inuzuka T. The preparations of patients with 
amyotrophic lateral sclerosis for disaster after the Great East Japan 
earthquake. J Neurol Sci. 2017;379:304–5.

	 94.	 Tanaka Y. The preparations of patients with amyotrophic lateral sclerosis 
for natural disaster after the Great East Japan earthquake; comparison 

between immediately after the earthquake and 5 years later. Neurol-
ogy. 2017;88 [cited 2021 Jul 29]. Available from: http://n.​neuro​logy.​org/​
conte​nt/​88/​16_​Suppl​ement/​P3.​032.

	 95.	 Boyle CA, Fox MH, Havercamp SM, Zubler J. The public health response 
to the COVID-19 pandemic for people with disabilities. Disabil Health J. 
2020;13:100943.

	 96.	 Schwartz AE, Munsell EGS, Schmidt EK, Colón-Semenza C, Carolan K, 
Gassner DL. Impact of COVID-19 on services for people with disabilities 
and chronic health conditions. Disabil Health J. 2021;14:101090.

	 97.	 Bennett D. Five Years Later: Assessing the Implementation of the Four 
Priorities of the Sendai Framework for Inclusion of People with Disabili-
ties. Int J Disaster Risk Sci. 2020;11:155–66.

	 98.	 Pickering CJ, Dancey M, Paik K, O’Sullivan T. Informal Caregiving and 
Disaster Risk Reduction: A Scoping Review. Int J Disaster Risk Sci. 
2021;12:169–87.

	 99.	 Subramaniam P, Villeneuve M. Advancing emergency preparedness 
for people with disabilities and chronic health conditions in the com-
munity: a scoping review. Disabil Rehabil. 2020;42:3256–64.

	100.	 United Nations Office for Disaster Risk Reduction. Living with disability 
and disasters : UNISDR 2013 survey on living with disabilities and 
disasters : key findings [Internet]. Geneva, Switzerland: 2014 [cited 2021 
Sep 7]. Available from: https://​www.​unisdr.​org/​2014/​iddr/​docum​ents/​
2013D​isabi​lityS​urver​yRepo​rt_​030714.​pdf

	101.	 Anderson NH, Gluyas C, Mathers S, Hudson P, Ugalde A. “A monster 
that lives in our lives”: experiences of caregivers of people with motor 
neuron disease and identifying avenues for support. BMJ Support Pal-
liat Care. 2019;9:e27.

	102.	 de Wit J, Beelen A, Drossaert CHC, Kolijn R, van den Berg LH, Visser-Meily 
JMA, et al. A blended psychosocial support program for partners of 
patients with amyotrophic lateral sclerosis and progressive muscu-
lar atrophy: protocol of a randomized controlled trial. BMC Psychol. 
2018;6:20.

	103.	 DeLuca S, Papageorge N, Kalish E. The Unequal Cost of Social Distanc-
ing [Internet]. Johns Hopkins Coronavirus Resour Cent. 2021 [cited 2021 
Aug 26];Available from: https://​coron​avirus.​jhu.​edu/​from-​our-​exper​ts/​
the-​unequ​al-​cost-​of-​social-​dista​ncing

	104.	 European Centre for Disease Prevention and Control. Considerations 
relating to social distancing measures in response to COVID-19 – sec-
ond update. Stockholm: ECDC; 2020.

	105.	 King J, Edwards N, Watling H, Hair S. Barriers to disability-inclusive 
disaster management in the Solomon Islands: Perspectives of people 
with disability. Int J Disaster Risk Reduct. 2019;34:459–66.

	106.	 Robinson A, Kani S. Disability-Inclusive DRR: Information, Risk and 
Practical-Action. In: Shaw R, Izumi T, editors. Civil Society Organization 
and Disaster Risk Reduction: The Asian Dilemma. Tokyo: Springer Japan; 
2014. p. 219–36[cited 2021 Jul 29]. Available from. https://​doi.​org/​10.​
1007/​978-4-​431-​54877-5_​12.

	107.	 Marshall C, Rossman GB. Designing qualitative research. 4th ed. Thou-
sand Oaks: Sage Publications, Inc; 2006.

	108.	 Anderson M, Perrin A. Tech adoption climbs among older adults [Inter-
net]. Pew Research Centre; 2017 [cited 2021 Oct 18]. Available from: 
https://​www.​pewre​search.​org/​inter​net/​2017/​05/​17/​techn​ology-​use-​
among-​senio​rs/

	109.	 Chen-See S. Disruption of cancer care in Canada during COVID-19. 
Lancet Oncol. 2020;21:e374.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://als.ca/blogs/covid-19-update/
https://als.ca/blogs/covid-19-update/
https://www.als.ca/media-room/covid-19-vaccination-update/
https://www.mndassociation.org/about-mnd/coronavirus-and-mnd/mnd-and-coronavirus/
https://www.mndassociation.org/about-mnd/coronavirus-and-mnd/mnd-and-coronavirus/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3096454/
http://n.neurology.org/content/88/16_Supplement/P3.032
http://n.neurology.org/content/88/16_Supplement/P3.032
https://www.unisdr.org/2014/iddr/documents/2013DisabilitySurveryReport_030714.pdf
https://www.unisdr.org/2014/iddr/documents/2013DisabilitySurveryReport_030714.pdf
https://coronavirus.jhu.edu/from-our-experts/the-unequal-cost-of-social-distancing
https://coronavirus.jhu.edu/from-our-experts/the-unequal-cost-of-social-distancing
https://doi.org/10.1007/978-4-431-54877-5_12
https://doi.org/10.1007/978-4-431-54877-5_12
https://www.pewresearch.org/internet/2017/05/17/technology-use-among-seniors/
https://www.pewresearch.org/internet/2017/05/17/technology-use-among-seniors/

	Covid-19 threat and coping: application of protection motivation theory to the pandemic experiences of people affected by amyotrophic lateral sclerosis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Participants and recruitment
	Design and data collection
	Analysis

	Results
	Demographics
	Threat appraisal
	Coping appraisal
	Following recommendations from health authorities
	Adaptations for medical care and home support
	Ongoing information monitoring and management
	Preparing for worst-case scenarios

	Response cost
	Costs associated with social distancing
	Costs associated with changed medical care and home support
	Increased caregiver burden

	Prior experience

	Discussion
	Pandemic threat, coping, and response costs
	Information need
	Telemedicine
	Emergency preparedness
	Implications for practice, policy, and research
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


