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Abstract

There are over three million people living with epilepsy in the U.S. People with epilepsy
experience multiple daily challenges such as seizures, social isolation, social stigma, experience of
physical and emotional symptoms, medication side effects, cognitive and memory deficits, care
coordination difficulties, and risks of sudden unexpected death. In this work, we report findings
collected from 3 focus groups of 11 people with epilepsy and caregivers and 10 follow-up
questionnaires. We found that these participants feel that most people do not know how to deal
with seizures. To improve others’ abilities to respond safely and appropriately to someone having
seizures, people with epilepsy and caregivers would like to share and educate the public about
their epilepsy conditions, reduce common misconceptions about seizures and prevent associated
stigma, and get first aid help from the public when needed. Considering social stigma, we propose
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design implications of future technologies for effective delivery of appropriate first aid care
information to bystanders around individuals with epilepsy when they experience a seizure.
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epilepsy; seizure; caregiver; bystander; social support; first aid; information sharing

1 INTRODUCTION

Epilepsy is a common neurological disease [41], and it is estimated that there are over three
million people with epilepsy (PWES) in the U.S. [41, 104, 108]. Most PWEs (about 70%)
can control seizures by taking proper medications and treatment options [54]. However,
PWEs and their caregivers still face challenges that include the risks of having social
isolation, social stigma, experience of physical and emotional symptoms, medication side
effects, cognitive and memory deficits, care coordination difficulties, and risks of sudden
unexpected death in epilepsy (SUDEP) [30, 70]. Even more challenging is that as symptoms
and severity of seizures differ among most PWEs, they must conduct self experimentation in
order to discover their symptom triggers and to learn, adapt, and develop complex and
personalized coping strategies for epilepsy management. To overcome these challenges,
PWEs and their caregivers actively seek information and resources that could inform them
of their conditions and adaptations of those common coping strategies [98]. PWEs are often
in trouble when they are having a seizure in an uncontrolled environment without their
caregivers or a bystander with sufficient medical knowledge to take care of them.
Experiencing a seizure in this situation could also have grave consequences. For example, an
individual who experiences a seizure in water could causes submersion injury and drowning
[8, 28].

Prior research on epilepsy and seizures has focused on epidemiological aspects of epilepsy
[27, 41, 108] as well as burdens placed on PWEs and their caregivers [47, 85]. More
recently, research in information and communication technologies (ICTs) has focused on
seizure detection and management [14, 43, 80]. There is a higher likelihood for PWESs to
experience a sudden seizure when they are in a public environment where the bystanders are
less likely to have the knowledge and know-how’s for seizure response. However, there is a
lack of studies on how to design ICTs that could provide information sharing and
coordination with bystanders to provide proper first aid care for PWES experiencing a
seizure.

Our research questions are: (1) What challenges do PWESs and their caregivers experience
when they or their care recipient have seizures at different places?; (2) What are their coping
strategies for handling their seizures in different environments?; (3) How do PWEs inform
the bystanders to get appropriate and timely first aid care when they are having a seizure?

The goal of this research is to understand current challenges and coping strategies devised
by PWEs and caregivers to inform future ICT designs to support effective information
sharing and communications for seizure response. In this paper, we define three main
stakeholder groups around PWEs who can provide care. A primary caregiver, such as a
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parent, has the responsibility to take care of a PWE who is not independent. Managing
epilepsy and related information of their care recipients is one of their main responsibilities.
A secondary caregiver personally knows a PWE and can provide care on occasions.
Compared to the primary caregivers, they might have less knowledge of epilepsy and
responsibility for taking care of the PWE. The public are any individuals or bystanders
around PWEs in public areas who are not their caregivers. Public bystanders do not know
PWEs and have no responsibilities of taking care of PWEs. Our identification of these
stakeholder groups around PWEs aligns with that of Ridsdale et al. (2012), which identifies
PWEs’ experiences of getting help from family members, significant others, accompanying
friends, work colleagues, police, and bystanders [84].

In the remainder of this paper, we review prior literature on epilepsy and seizure
management, then we report our data collection process that involved 3 focus groups. The
first focus group had 5 participants, the second 3 participants, and the last 3 participants. We
also conducted follow-up questionnaires with 10 participants to further confirm and clarify
focus group findings. Then we report our study findings on how PWEs differently
experience seizures and their respective coping strategies in different settings. We discuss
design implications for future ICTs to share and educate bystanders so they could be more
involved in providing effective first aid care for seizure response.

2 RELATED WORK
2.1 Epilepsy and Seizures

Epilepsy is a chronic noncommunicable brain disorder that brings about unprovoked
seizures. Many PWEs have more than one type of seizures and other neurological symptoms
[16, 104]. Along with migraine, stroke, and Alzheimer’s disease, epilepsy is “one of the
most common neurological diseases globally” [104]. About 50 million people in the world
and 3.4 million people in the U.S. have epilepsy [41, 104, 108]. It is estimated that 1 in 26
people will have epilepsy during one’s lifetime [6, 40]. For children, the estimated
prevalence in a lifetime is 1%, and 6 of 1,000 children in the U.S. are estimated to have
epilepsy [16, 87, 108].

A seizure is caused by a sudden, uncontrolled electrical activity in the brain that could last
for a few minutes [64]. In addition, the symptoms could differ drastically across different
types of seizures. For instance, while some people have visible signs such as falling or
shaking, some people have undetectable signs such as having a blank out and unfocused
sight with no recollection of when it had occurred. The impact of seizure in the brain can
also vary widely, from a single particular spot to both hemispheres. According to the new
classification by International League Against Epilepsy [31, 90], seizures can be categorized
depending on where seizures begin in the brain, the level of PWESs’ awareness during a
seizure, or other behavioral features (e.g., twitching, jerking, staring, etc.).

2.2 Experiences Living with Epilepsy

Various types of seizures can influence the lives and health conditions of PWEs in different
ways. Although there is a higher risk of premature death among PWEs [100], itis a
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manageable chronic condition, and it is possible for PWEs to live without seizures if they
are appropriately diagnosed and treated [104]. Also, most PWESs can manage seizures with
proper medications and treatment options [54]. However, depending on its severity, both
PWEs and their families could suffer from physical, psychological, social, and financial
burdens caused by epilepsy [26]. Also, epilepsy is significantly less treated in rural and low-
and middle-income regions of the world [68]. Even for PWEs who have seizures well-
controlled, other common problems persist: social isolation, experience of physical and
emotional symptoms, medication side effects, cognitive and memory deficits, as well as
stigma [26, 30, 45, 63, 92]. PWEs could be negatively affected by many negative emotional
burdens, such as anxiety, frustration, depression, and fear from stigma, public
misunderstanding, and uncertainties of social situations. In terms of public misunderstanding
and stigma, epilepsy has been negatively perceived and discriminated against by the general
population. Stigma against PWESs can make them feel afraid of being alone in public, and be
concerned about how the public would view or treat them if they have a seizure in public
[26]. Physically, they could experience fatigue and limited mobility that cause lower
concentration and performance at work and other restrictions [98]. Also, challenges such as
low quality of care, difficulties in care coordination, medication side effects, unstable
employment, and risks of SUDEP all adversely impact the lives of PWEs [30, 70].

2.3 Caregiver

Caregivers offer informational, social, instrumental and emotional support, and they also
represent their care recipients and help with their decision making and care management
[69]. In 2013, about 470,000 children in the U.S. are expected to have active epilepsy. Living
with epilepsy is temporary for some PWEs, but it could be a lifelong issue for other PWEs
needing transition from pediatric epilepsy care to adult care [16, 32, 87, 108]. Primary
caregivers for children with epilepsy are their parents or legal guardians. These primary
caregivers would know their care recipients better in terms of the needs, health conditions,
routines and personalities [9]. However, taking care of the children with illness could be a
long-term obligation as well as burden for family caregivers, which might cause physical
and mental health issues [99]. Caregivers of children with epilepsy have also faced the issues
of low quality of life, physical and mental health and financial burden [5, 44, 49].

Current HCI and CSCW studies on caregivers have focused on caregivers’ roles, burdens,
challenges, ICT use, communication, information sharing, and social support in diverse
contexts of caregiving [9, 69, 72, 97, 106]. In addition, caregivers’ cooperative work with
other stakeholders such as clinicians and patients has been emphasized. To achieve better
care, care stakeholders should coordinate, collaborate, and balance their care responsibilities
[22]. While technologies and systems for supporting one’s health management have been
designed and proposed in prior CSCW and HCI studies, many have resulted in adding
unintentional burdens on caregivers to actively manage and maintain technology in addition
to performing their routine care work for their care recipients and this subsequently led to
frequent technology abandonment [19, 71, 105].
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Information Sharing

Information sharing is one of the significant communication behaviors that not only provide
knowledge to others but also facilitate collaboration and coordination. It is defined as
exchanging, giving, or accessing information to others [24]. It has been actively studied in
the domain of knowledge sharing, cooperative work, and group performance within a team,
organization, or government. In the context of care, sharing more information with other
stakeholders is crucial to discussing critical issues and needs, supporting collaborative care
work, and eventually enhancing self-care [15]. Effective communication is required for
effective care [55], and communicating and understanding each others’ values are important
for better care even though they might not share the same values [9]. People share their
information either within a group of people like them or between them and others. On
PatientsLikeMe, a web-based online platform, people share their health-related information
with other patients like them. By learning other patients’ experiences, they can improve their
health outcomes [101]. On the other hand, the main purpose of health information sharing
with other people is to prevent one’s wrong responses based on their misconceptions.
Previous research shows that sharing student’s diagnosis and epilepsy-related facts with
teachers resulted in their correct attributions about health-related issues [103].

Many studies in CSCW and HCI have focused on designing ICTs that support individuals to
manage their illness by providing health and contextual information or recommendation for
care, sharing information with healthcare providers, informal caregivers, other people with
similar diseases, or supporting collaboration with care teams [55, 56, 69, 75, 106]. When it
comes to the context of epilepsy and seizure management, it has been revealed that
managing and sharing the right information about epilepsy and seizures with other people
could prevent PWEs from getting inappropriate care [36, 82, 84]. In this sense, there would
be design spaces for ICTs that could facilitate information sharing to improve PWEs’ health
care.

2.5 Epilepsy Management Technologies for People with Epilepsy and Caregivers

People who have chronic conditions track their health condition and collect data, notes, and
other types of information (e.g., article) [57]. Prior literature has emphasized using
technologies for personal health information management [81]. Current epilepsy
management technologies aim to record and manage seizures or epilepsy-related
information (e.g., My Seizure Diary, Seizure Tracker, Epilepsy Journal), to provide relevant
information (e.g., Neurology Now), or to help in emergencies (e.g., Seizure First Aide,
SeizAlarm) [74]. For instance, Seizure Trackeris a smartphone app to log and video-record
the type, length, symptoms, and triggers of seizures [91]. Seizure First Aide, which was
developed by the Epilepsy Foundation of Minnesota, provides basic instruction of first-aid
care for the most commons type of seizure. When a user sees an individual experiencing a
seizure, the user can follow the vital steps for first-aid care, along with recording the episode
[1]. Most technology-related studies have focused on developing technologies to detect
seizures [14, 43, 88], such as wearable devices (e.g., SmartWatch Inspyre™ [94]) and apps
to detect seizures (e.g., Embrace2[29]). Also, despite the existence of apps to help PWEs
manage their conditions, children or adolescents with epilepsy are often not the intended
audiences of these apps [33], with only a few technologies providing emotional, social, and
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tangible support to help PWEs and their caregivers cope with their daily challenges or to
inform others on how to provide first aid care to PWEs.

In our research, we focus on the issue of having seizures and getting support from other
people around PWEs at different places. We also pay attention to the potentials of
information sharing that could support PWEs and caregivers’ effective epilepsy management
and cooperative care with other people. In the following section, we introduce our data
collection and analysis process.

3 METHODS

This section reports the data collection process with PWES and their caregivers in focus
groups and follow-up questionnaires. Our aim was to understand how PWEs and their
caregivers manage and share information to get support and how they experience having
seizures differently in different places.

3.1 Data Collection

We recruited participants by advertising on social media, including social support groups on
Facebook, and the Epilepsy Foundation website. Interested participants were asked to
complete an initial screening survey that determined their epilepsy condition and whether
they are patients or caregivers. Three focus groups sessions were held with 5, 3, and 3
participants attending each of the focus groups. This was deemed to be an appropriate
sample size as prior research on focus group methodology has demonstrated that 2—-3 focus
groups could discover over 80% and 3-6 focus groups could find over 90% of all themes
[37].

The focus group was conducted over a video conferencing platform. We conducted focus
groups with a semi-structured interview guestionnaire, each lasting approximately an hour.
The participants consisted of 4 PWEs and 7 primary caregivers (all females). The focus
group focused on questions about their daily challenges related to seizure management,
transportation usage, and public awareness. After the focus groups, we conducted follow-up
questionnaires to specifically probe, clarify, and confirm the focus group findings. The
follow-up questionnaire focused on where they have experienced seizures, whether they are
worried about having seizures at various places (e.g., Are you often afraid of having a
seizure in public areas?), who typically accompany them at these places, who do they rely
on for help when they experience seizures at these places, and whether they share
information with other people to deal with having seizures (e.g., Do you want to give first
ald information to your colleagues/friends at your workplace/school?). We conducted the
follow up questionnaires either synchronously (via 3 virtual interviews) or asynchronously
(via 7 surveys) with 7 PWEs (4 females, 1 male, and 2 non-disclosed) and 3 caregivers (2
female and 1 non-disclosed) based on participants’ preference.

Most caregivers in the study are responsible for caring for one PWE, while one caregiver
takes care of 3 PWESs. The care recipients are aged between 2 and 30 years old (mean =
13.3), and they have had epilepsy for 9 years on average. All but 3 care recipients are
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children under 18 years old. Table 1 shows the detailed participant demographics. All focus
groups and interviews were recorded and transcribed for analysis.

3.2 Data Analysis

We analyzed the focus groups and follow-up questionnaires by using thematic analysis,
content analysis, and affinity diagramming techniques [12, 21, 48, 52] to iteratively identify
emerged themes such as information sharing and getting proper help at different places and
explore future ICT design implication that could mitigate these issues.

4 FINDINGS

41 HOME

We classified four places where PWESs have differently experienced seizures and coping
strategies (See Figure 1). Home is a comfort zone for PWESs and their caregivers to manage
epilepsy. Workplace/school are the places where PWEs routinely visit in their daily lives,
which can also be a semi-comfort zone for them. They are more likely to be able to
successfully manage epilepsy seizures in a familiar environment or with a secondary
caregiver. Public areas are places where PWEs visit relatively irregularly, such as grocery
stores, shops, and public parks. PWEs are more likely to meet strangers in these areas, and
oftentimes alone without their caregivers. Transportation is what PWEs rely on to travel
between these places. PWEs may or may not feel comfortable depending on whether they
trust they could receive proper care if they experience a seizure. When they travel with their
caregivers, they might not be worried about having a seizure. However, without their
caregivers, PWEs may not feel completely safe if a seizure were to occur. Across these
modes of transportation, participants are most worried about public areas and parts of their
workplace/school because they feel uncertain about whether they or their care recipients will
get any help when experiencing a seizure. Below, we describe their experiences in these
environments, from one end of the comfort spectrum (i.e., home) to the other end (i.e.,
public area) before we delve into the more nuanced in between places such as transportation
and routinely visited places (i.e., workplace/school).

An Individual’s home can be considered a comfort zone for PWESs and primary caregivers.
The comfort zones could include home and a place where PWES are accompanied by their
primary or secondary caregivers, who know how to manage epilepsy. PWEs are more likely
to manage epilepsy in these more controlled and familiar environments. Primarily, home is
the most comfortable and safe place for PWEs. PWEs said that most of the time, they have
someone who can take care of them if they have a seizure at home. Also, they responded that
they are relatively less afraid of having a seizure at home, compared to other places.

4.2 PUBLIC AREA

We found that the participants feel very uncertain and worried about whether anyone around
them knows epilepsy and first aid if they or their child have a seizure. Below, we summarize
these concerns in two broad categories, the lack of public awareness of epilepsy and the lack
of effective mechanisms to deliver first aid information to bystanders in public areas.
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4.2.1 A Lack of Public Awareness.—Participants expressed that they are afraid if
they or their children have a seizure in public or any place without someone who is capable
of dealing with epilepsy. They believe that the general public do not know how to treat
seizures. They feel that people at school or workplace are more likely to have been
introduced to knowledge of epilepsy care and management as they gain familiarity from
having interacted with PWESs. However, bystanders that PWESs would encounter at grocery
stores or malls are not likely to know the person has epilepsy. Moreover, participants
answered that they had the unwanted experience of a bystander calling 911 while they were
having a seizure when it was not necessary.

“(After having a seizure) | just woke up and then people were like standing around
me. They don’t know what to do. It was too crowded and they just carried me to the
clinic or to the hospital.”

(Q-3)

When PWEs have seizures, the bystanders around them often do not know how to provide
proper help. Moreover, even though some people might be familiar with certain types of
seizures and how to care for them, they might not know and notice the nuances between
different kinds of seizures. Our PWEs and caregiver participants also elaborated on the
diversity of seizures and the difficulty of learning other types of seizures that they have not
encountered.

“l want other people in the area and community that may come in contact with our
daughter to know. Not all seizures look the same. Here’s what to do if you think
someone’s experiencing a seizure. [...] I’m a nurse and I’'m still learning about
what to do to help PWEs. So, | thought that is important that other people know
(there are different kinds of seizures).”

(FG1-3)

Our participants have different kinds of seizures ranging from absence seizures to grand mal
seizures. One reason why epilepsy education is difficult is the complexity and the nuanced
knowledge required in recognizing and dealing with different forms of seizures. The lack of
knowledge about epilepsy often caused bystanders to overreact or seek inappropriate
treatment for PWEs. Our participants wish that there was a way to deliver individually
relevant information to bystanders. Some participants have attempted to carry information
cards or using apps, but these methods have their own challenges that we will report below.

4.2.2 Delivering First Aid Care Information to Bystanders in Public Area.—
Participants compare epilepsy awareness to learning CPR (Cardiopulmonary Resuscitation),
where it is highly likely that an educated and attentive individual in the crowd would know
how to perform general first aid knowledge to respond to situations such as a heart attack.
Participants express the desire to raise epilepsy awareness so that first aid care response to a
seizure could one day be as common as knowing how to perform a CPR.

“Educating the public in general, like if everybody knew CPR, people wouldn’t die
of heart attacks as often. [...] That the public helps you was paying attention.”

(Q-2)
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In addition, participants would like to deliver first aid care information to people in public
areas so that the public can adequately deal with seizures. Some PWESs participants said they
have tried to provide first aid care information to people around them when they felt they are
going to have a seizure. However, they also expressed its difficulty. For example, the general
public rarely knows to look for a medical ID on a person having a seizure. Similarily, even if
a PWE has a phone that displays their medical condition, the general public is not always
aware of the need to look for such information.

“My phone has the medical ID. Even if my phone is closed, if they click that
emergency medical 1D, actually it shows there. ‘She has a seizure. This is what you
need to do.” But people rarely see (and check).”

(Q-3)

Sharing care information and getting proper help in the public areas are the most challenging
issues to PWEs and their caregivers. Having seizures in public areas without being near their
caregivers poses risks and uncertainty and is a significant concern for our participants.
Participants have been looking for ways to inform proper first aid care information to people
around them in public areas. However, there has been no sure way to deliver it yet.
Therefore, PWEs are often exposed to the risk of having a seizure without proper help in
public areas.

Educating secondary caregivers around them in advance would be relatively more feasible
by using various means such as e-mail and social media. However, educating public
bystanders that they might encounter would be difficult. We found that our participants have
neither a clear solution to these concerns nor any other convenient and safer ways to go
somewhere alone. In order to reduce their concerns and possible risks, it is needed to
increase public awareness of epilepsy. Even though some seizure-detectable technologies
can send a notification to their caregivers or emergency centers near them, people around
them could provide the fastest first aid care. If there was just one type of symptom and one
trigger in the world, people could easily deal with it, just like most people are aware of the
need for CPR when someone has a heart attack. However, PWEs do not always have the
same type of seizures. Some types of seizure are visible, but others may be undetectable.
Therefore, it is more difficult to educate bystanders in public areas, and it makes PWEs more
hesitant to go into the public areas.

4.3 TRANSPORTATION

4.3.1 Risk of Having A Seizure While Driving.—The situation could be more
complex and dangerous if PWESs are moving somewhere, such as commuting to their
workplace. One of the worries of PWEs is having a seizure while driving by themselves.
Depending on the severity of their symptoms, PWES may or may not be able to hold a
driver’s license legally and drive by themselves. However, although some PWEs could hold
a driver’s license and that they are aware of the triggers of their seizures, they can still
experience unexpected seizures. They are afraid of having seizures while driving and putting
themselves and other cars or pedestrians in dangerous situations. Some participants reported
having caused seizure-related traffic accidents. For this reason, PWEs told us that their
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prefer mode of transportation is still getting rides from family or friends despite having a
driver’s license.

“For me, | am able to drive so | can drive myself to work. But during the times
when I’ve had seizures, I’ve been looking at having parent drive me places.”

(FG1-5)

“I had a couple of periods where | actually had seizures in automobiles so then |
had to live with my parents. [...] I’ve had a couple of times when family has been
able to drive me. And a couple times when work would pay for someone to come
and get me.”

(Q-1)

Participants also claimed that sometimes it is harder for them to get a ride from their family
or friends, depending on when they need it and where they are. In this situation, the
participants would seek to find out information on ride-sharing services or public
transportation that are available in their area.

4.3.2 Delivering First Aid Care Information to Bystanders on Public Transits.
—Similar to the public areas, there are also uncertainties of having a seizure and getting
appropriate help. Some PWEs expressed their concerns about taking public transportation. If
they take the transportation alone, there would be other passengers who are less likely to be
aware of who has a seizure, what seizure is, how it is triggered, and how they can deal with
it if the seizure happens. The key difference between taking public transportation and being
in public area is that the PWESs could inform the responsible person (e.g., the driver of a bus
or a ride-sharing service) that they have epilepsy or seizure disorder when they get on so that
the person can learn how to help in case if a seizure occurs. However, it is not always
possible for them to find a responsible person in public transportation.

“If it is a bus, then | can talk to the driver right away, but if it is a subway, I don’t
know if there is anyone | can talk to. | would talk to a passenger, but they would not
know.. and | don’t know anyone else in the subway. So it’s easier for me in the
bus.”

(FG3-2)
As FG3-2 mentioned, in some public transportation, such as trains and subways, PWEs

might not have access to a driver or staff. This situation could also present challenge in
delivering first aid care information for seizure management.

4.3.3 A Lack of Alternatives.—Depending on where PWEs live or where they go, they
might not be able to choose the safest transportation for them. For example, participants
think the ride-sharing service is one of the safest transportation for them, but they cannot get
it if they live in relatively rural areas where the services are not available.

“It’s really hard to get on the ride sharing services.”

(Q-1)
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Given that most ride-sharing services are only available in larger cities, our participants (e.g.,
Q-1) who live in rural areas complained frequently about this issue. Similarly, one of the
participants said that she prefers bus over the subway because she could communicate with
the bus driver about her conditions, but she cannot take the bus to work because there is no
bus route to her workplace.

“It’s very difficult for those who have epilepsy to travel and then the commute. [...]
But lately, | don’t have any other options. [...] That’s why we don’t go out.. it’s
hard to go to work, you are never sure when you gonna have seizure, and if people
will know about it.”

(Q-3)

It shows that the lack of transportation options often frustrates PWEs and makes it difficult
for them to find a person who can help them during a seizure. If the responsible person is not
accessible, another passenger near them might become a potential person who can be
informed about their health conditions and first aid instructions. However, PWEs might not
feel comfortable and could hesitate to share their health condition with strangers and ask
them to take care of them. Their diagnosis is very private, and PWEs might fear stigma from
other passengers. Just telling someone beforehand in transportation would be not easy for
them.

4.4 WORKPLACE/SCHOOL

Unlike bystanders in public areas and on public transits, people that PWEs may encounter in
a workplace or a school might have more knowledge about the PWEs’ conditions. They are
more likely to be aware of their health condition as they meet the PWE in their routines
frequently and regularly. These people could be their friends, colleagues, supervisors,
teachers, or other family members such as siblings or relatives. We categorize them as
secondary caregivers. Educating secondary caregivers about epilepsy and the appropriate
coping strategies might be relatively easier than educating the public and delivering first aid
information to bystanders in public areas. However, it is still challenging to share knowledge
with secondary caregivers who have less responsibility for taking care of the PWEs.

4.4.1 Care Information Sharing Challenges.—PWEs are often able to engage in
normal life activities. They regularly go to their workplace or school, eat, and hang out with
their friends. Our participants reported that they are afraid of having seizures at these places.
Most participants find that their or their children’s colleagues, peers, or teachers do not
know how to deal with seizures properly, and they would like to give first aid information to
them. Thus, PWEs are trying to find out the way to deliver the information to people in their
daily routines. Some participants have taught people first aid for seizures verbally. However,
those participants would like to deliver the information using digital tools (e.g., e-mail) as
they consider that it would be useful.

“Like emergency treatment. If | were to have a seizure at work or something, I’ve
been able to give that [information about the treatment] to people surrounding me at
work.”

(I-P1)

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al.

Page 12

Adults with epilepsy live more independently than children with epilepsy. They know how
to manage their symptoms and seizure. They are more likely to know what to deliver to their
friends or colleagues. On the other hand, for children with epilepsy, their parents, who are
primary caregivers, often become responsible for epilepsy management. Parents of PWES
said that they are worried when they send their child to a place such as a school or a camp.
In this case, a teacher can often serve as a secondary caregiver for the children who need
special care. The parents believe that if teachers and school nurses learn about epilepsy, they
can take care of their children in an appropriate way.

“If they’re educated, they can help but otherwise they don’t know what to look for.”
(FG2-2)

Caregiver participants have tried to convey important information about their children’s
health conditions to school staff. They wanted the teacher or the school nurse to learn how to
deal with the children’s symptoms. For example, one of them prepares information sheets
with detailed epilepsy information to the teachers.

“I make ... there’s an “All About Me’ page. So, | put my son’s picture on there. So,
it’s kind of like, here’s my name. Here’s who | am. Here are the things I’m really
good at and here are the things that | may struggle with because of my epilepsy and
here’s how you can help me. ... This is something tangible that she(a teacher) can
have and she can go back and look at it which is an excellent resource.”

(FG2-1)

Another caregiver participant educated their teachers and school nurses by sharing video
resources about a specific type of seizure. She believes that it prepared them to be able to
deal with seizure-related incidents.

“Going for a school nurse or a teacher or someone who might watch my kids then |
typically give them seizure first aid care. [...] they’re really quite manageable and
so it’s like if they were to have a seizure this is what you need to do. Please call me
here. For one who has the abson seizures it’s a lot more like advocating, making the
teachers aware that the epilepsy foundation provides free training providing them
YouTube resources of this is what an absence seizure might look like. [...] teachers
handled it really well because | had taught them.”

(FG2-2)

However, in most cases, they had to make extra efforts to emphasize the need for special
care for their children because some teachers do not pay close attention to the information
they gave. One participant claimed that she kept trying to call and visit her child’s school to
talk with responsible people so that they could be more aware of the need of knowing
epilepsy and coping strategies.

“We have a lot of open conversation with the school and with, those involved in her
care. It’s not really anything digital or anything like that. It’s mainly of advocating
for her in person because | have found that it doesn’t do any good just to send them
anything or provide hard copies of her care or anything when they don’t look at it
or read it or put it in a folder or whatever so | have found face to face conversations.
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(FG2-3)

Our participants reported that just giving information to a teacher at a school or a supervisor
at a workplace is not enough to educate them. The reason why they did not pay attention to
the information may be because they are already busy with other work responsibilities, and
they might consider having deep knowledge about epilepsy and ways to deal with seizures
are not immediately urgent to them at that moment given that seizures may or may not occur
in some distant future. Learning new information about epilepsy is an additional burden to
them because they are also in charge of overseeing other students/employees. In order to
reduce their burden and increase the chance of just-in-time support when an emergency
happens, people at the workplace/school other than teachers or supervisors should be also
educated.

4.4.2 Education & Awareness Challenges.—Participants reported having
experienced the misconception, negative attitude, and discrimination from other people,
which discouraged them from informing their colleagues or peers of epilepsy and the way to
care. While some participants’ supervisors and colleagues know that they have epilepsy,
other participants answered that nobody at their workplaces know as they have chosen
against revealing their conditions. One PWEs participant did not let her colleagues know she
has epilepsy except for her advisor because she is worried about potential discrimination.

“Most of the time, it’s just my supervisor that | tell about. So whenever 1I’m not
doing well, then I have to reach out to my supervisor [...] | don’t tell everyone. [...]
I wouldn’t mind if people really know about it, but from experience I’ve had
discrimination.”

(Q-3)

Caregiver participants show their worries about discrimination and misconception from
other people to their children. Q-2 witnessed that some teenagers teased her children with
epilepsy because of their seizures. Moreover, the teachers at her school aren’t supportive of
promoting awareness in order to dispel the stigma against epilepsy.

“1 corrected some Kids making fun of people having seizures. [...] I’'m still trying to
convince the teachers to do the student training. They are a little more hesitant
because they’re like, “We don’t need to scare the children.”*

(Q-2)

In addition, the less educated populations of the general public continues to mystify the
seizure experience, some even falsely believe it to be a supernatural phenomenon akin to a
curse or a demon possession.

“One of my kids have a seizure one time and they literally thought it was like
demon possession. [...] There is that stigma. [...] Some cultures will be like, ‘Oh,
you’re not praying hard enough,” “You’ve done something to deserve it.” ”

(Q-2)
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Regarding their suffering from other people’s misunderstanding and negative attitudes, the
caregiver participants emphasized the need for education of other people, including students,
to reduce any misconception and discrimination on children with epilepsy.

4.4.3 Financial, Organizational, and Policy Challenges.—Participants also
pointed out the limited resources and support in organizational and policy levels. A caregiver
participant said that she has a daughter who is photo-sensitive. Her child’s school, a private
school, made infrastructural investment to improve their fire alarm system for her. Although
her child has received proper support from the school, she argued the needs of organizational
support for children who need special care for all schools including the public ones.

“l was an advocate for getting the seizure safe school bill passed in (the state where
I live). [...] Public schools aren’t going to spend like $10,000 to fix a fire alarm
system that they hopefully will never have to use.”

(Q-2)

Other caregiver participants were also worried if institutions do not have policies in place to
take necessary care of their children, and if that could result in inadequate action. For this
reason, parents often wonder whether the school or institution has established any proper
programs for first aid care such as the Individualized Educational Programs (IEPSs), or 504
plans that provide support to children with special needs.

“(1 'am) looking for help at school. Kind of how to navigate with a 504 and IEP and
things that maybe we should be having in school and not have. We’ve just kind of
done more of the educational route with it this year as she’s getting older and
school’s getting more challenging.”

(FG3-1)

In the case of adults with epilepsy who are employees of a company, they argued that, unlike
schools, many workplaces do not have the appropriate protocol or a medical emergency plan
to take care of them. Thus, they want companies to be more aware of the people with special
needs and have a plan in place to support them.

“Actually they don’t know what they can do to deal with a seizure, so | let them
know what they can do. | wish more organizations know how to deal with people
who have epilepsy [...] There are prepared plans for schools, but they don’t have it
for organizations or companies.”

(Q-3)

Overall, participants have concerns about a lack of awareness and proper care even from the
people at the workplace/school where they routinely visit. Moreover, it is unlikely that their
colleagues/peers could fully understand epilepsy due to the lack of institutional support and
personal unwillingness to learn about seizure care.

5 DISCUSSION

Our findings show that PWEs and their caregivers encounter difficulties when sharing first
aid information with other people and getting proper first aid care in different places.
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Moreover, their concerns about those challenges could influence their mental health and
well-being, and it eventually affect their seizure occurrences as anxiety is associated with
seizures [11]. While people with other chronic diseases might experience provoked seizures
by acute brain disturbance (e.g., diabetes with hypoglycemia, stroke), PWEs experience
recurrent and unprovoked one [3]. This relapsing and uncertain nature of seizures hinder
their day-to-day life [35]. Future technologies should consider these attributes of epilepsy as
well as its daily impacts and stigma-related issues. Thus, it is important to take a holistic
perspective when designing technologies that could help PWES receive proper care in
different places.

5.1 Seizure First Aid Care Framework

We suggest a new framework regarding stakeholders around PWEs, and controllability of
information sharing and first aid management for seizure in different places. Figure 2
visualizes the framework positioning each place at two dimensions — public vs. private, and
uncontrolled vs. controlled. The controllability depends on where a seizure happens. Home
is the most controllable area. Workplace/school, a part of PWES’ routines, is controllable but
less stable than the home environment. Transportation is a more public and less controllable
environment than home and workplace/school. It can be considered a controllable area when
transportation occurs in a private vehicle or taking transportation with their caregivers.
Public transportation such as buses and trolleys are semi-controllable due to the presence of
a professional driver, whereas trains that often do not have dedicated staff stationed in each
car are less controllable. Obviously, public area is the most uncontrollable area populated
with strangers and many dynamic environmental factors that make epilepsy management
difficult.

Figure 2 and Table 2 identify where each caregiver group is potentially available based on
our findings. Although the boundaries are not clearly distinct, this framework could inform
for future design considerations to focus on who PWEs may involve for first aid care in each
place. In addition to the availability, we found that the more public a place is, the more
difficult it is to (1) share information about their conditions and first aid care, (2) find a
responsible person, and (3) get proper care (See Table 3). Also, depending on the place,
different types of information are useful to be shared with other people to get proper aid (See
Table 4). For providing appropriate care, information on first aid care for seizures should be
shared at all places. What and how it should be shared will depend on the context.

Previous research has studied seizures in general or focused on specific contexts such as
having seizures while driving [18, 51, 96], at schools [2, 42], or at hospitals [76, 102]. In our
research, we classified four areas PWEs have experienced seizures in their normal lives. We
also considered the challenges at transportation and public areas where bystanders can be
involved in care. Our framework would contribute to identifying potential design
opportunities for leveraging technologies to involve caregivers in providing epilepsy
management and support in various places.
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5.2 Ad Hoc First Aid Care Collaboration with the Public

Sharing information with the public bystanders in advance and finding any responsible
people may be challenging. However, if the general public can learn how to deal with a
seizure at the moment when a person having a seizure without their caregivers, they can
serve as first aid caregivers. They can provide immediate help to the person. Our findings
align with the research that shows the association between bystanders’ lack of knowledge
and awareness of seizures and their inability to provide appropriate help [84]. In this sense,
prompt delivering first aid information to those bystanders has the potential to improve
PWEs epilepsy management in public places.

As mentioned earlier in this paper, although several smartphone apps provide first aid
information, our participants do not find these apps to be very useful in actual practice.
Similarly, a person who is in cardiac arrest is also vulnerable when nobody can help
immediately. However, cardiopulmonary resuscitation (CPR) is a well-established practice
for restoring spontaneous blood circulation and breathing in a person who is in cardiac
arrest. Several apps have been developed to notify volunteers who are trained to perform
CPR to nearby emergencies. For example, PulsePoint Respond is a 911-connected app that
informs trained volunteers of emergencies occurring nearby, and PulsePoint AED is a
smartphone app that maintains a public AED (Automated external defibrillator) registry in a
local community [83]. Mixed Reality (MR) technology has also been suggested as a tool to
guide untrained people to perform CPR in emergency situations by using visual and spatial
cues. Research shows that an MR application (HoloCPR) reduced an individual’s reaction
time and improved the accuracy of procedure [46]. Similar to CPR, there is a potential to
develop similar apps that could connect volunteers who are familiar with seizure
management to nearby epilepsy-related incidents as well.

The general public does not typically stigmatize a person suffering from a cardiac arrest or a
heart attack. CPR is widely accepted, and many institutions have mandates to have trained
onsite staff who can perform CPR in emergencies. Washington, D.C. and 38 states in the
U.S. have required CPR training for high school students to graduate [4]. To the best of our
knowledge, there is no research concerning public stigma toward people having a cardiac
arrest or a heart attack. However, the general public tends to misunderstand seizures and are
not trained to recognize diverse symptoms of epilepsy and to perform first aid treatments.
Prior literature has addressed epilepsy-related stigma and its association with the lack of
knowledge and familiarity [7, 26, 86]. Moreover, the public might not consider installing
epilepsy-related smartphone apps both in advance and at the moment when they encounters
a person having a seizure. Also, searching and downloading the app can be time-consuming.
In this sense, future systems should be designed with a simple user interface, which does not
require much effort to search for information. On the other hand, some apps could show
emergency-related information on the lock screen when they detect a user’s emergency due
to a seizure. Someone around this person might see the phone and follow the displayed first
aid instructions. This functionality is similar to existing medical ID bracelets or necklaces
that are common form factors for delivering one’s basic health information via QR code or
NFC (e.g., MyID [73]), and future designs for medical accessory could also make them
more visible. However, a primary issue is that the general public rarely knows to check
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PWESs’ phones or personal accessories for possible medical information when a seizure
occurs. Considering people’s limited attention, the information should be easily found and
seen by the public when an emergency happens. A potential solution may be a noticeable
signal (e.g., audible, tactile, etc.) that draws people’s attention to the phone’s screen or a first
aid device that the PWEs may carry. This will likely prompt the bystanders to look for the
source of the alarm and subsequently spot any relevant care information that could help the
PWEs. Conversational agents could also be embedded in the first aid devices to share the
information without requiring the people to look at the screen.

In addition to delivering first aid information, increasing public awareness in general is
another key part of the solution. Previous studies on epilepsy have claimed the importance of
improving public awareness of epilepsy. The general public does not typically stigmitize a
person suffering from a cardiac arrest or a heart attack, but that is achieved by deliberate
policy changes and decades of public education. Without knowledge of epilepsy and
seizures, the general pubilc might still be misinformed and be shocked by physical
presentations of seizures and might make inappropriate decisions such as unnecessarily
calling emergency services [84]. Effective ways to improve public awareness through
technology could be studied in future research. It should consider user experiences and
contextual factors, such as caregiver availability and environmental and situational factors,
as illustrated in the design framework presented in this paper.

To summarize, future technology design should consider the potential role of bystanders in
public areas. Regarding their roles, the technologies could be designed to (1) detect the exact
type of seizure, (2) to deliver personalized first aid care information to the public in a fast
and straightforward way, and (3) to increase the awareness of epilepsy among the public. In
CSCW and HCI research areas, little research has focused on experiencing seizures in public
areas and ad hoc sharing first aid information and collaboration with bystanders who could
serve as first aid care responders. In order to reduce the concerns of having seizures in public
areas and increase the safety and overall well-being of PWES and caregivers, future studies
should consider bystanders as potential caregivers and discuss potential technology designs
for this context.

5.3 Semi-Ad Hoc Care Collaboration During Transportation

The contexts of transportation are similar to public areas. Since space could be more limited,
sharing first aid care information could be a little more controllable. Transportation can be
categorized into two types — public transportation and an individual’s car.

5.3.1 Finding a Person in Charge & Care Information Sharing When Utilizing
Public Transportation.—There could be a person who can be responsible for care while
PWEs are taking public transportation (e.g., bus/taxi driver). Future technologies could
improve sharing information with a potentially responsible person and other passengers. For
example, there could be an automated notification system for PWEs or a primary caregiver
who agrees with sharing location data and their planned destinations. The system can inform
the driver her/his passenger’s epilepsy conditions and the basic first aid information in
advance. Then, the PWE or the caregiver can avoid the burden and awkwardness of sharing
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information with the driver. Also, a bus or a train/subway can have public announcement
systems to inform passengers of first aid information for seizure via a smartphone, a screen,
or even a pre-recorded speaker announcement when a PWE is on board. The system does
not reveal who has epilepsy for the sake of protecting their privacy and reducing the
potential stigma toward them. However, there may be unintended consequences as previous
research have identified that technologies that are designed to support people with illness
and disability may draw unwanted attention from others and increase stigma toward them as
it makes invisible conditions visible. [34, 77, 93]. In the case of epilepsy, it is a condition
that is invisible until PWEs suffer seizures that exhibit physically visible symptoms. For
example, if there are only few bus passengers, a public announcement about epilepsy that is
made only when PWEs are onboard might accidentally reveal their identity. Therefore, a
potential design of public announcement system may want to publicize the information at
random and unspecified intervals. In general, future systems should cautiously consider
diverse contexts in public transportation, from specific situations (e.g., type of
transportation, the number of passengers) to their historical, cultural, and social aspects (e.g.,
general perception and attitude of the public). The stigma reduction is further discussed in
Section 5.4.2.

5.3.2 Seizure Monitoring & Information Sharing While Driving.—A car is a
primary means of transport for commuting, sustaining social relationships, and living
independently. Experiencing a seizure while driving is one of the significant issues that
damage the quality of life as well as safety for both PWEs and other people [18, 96]. In the
U.S., states have regulated driving for PWEs. The regulations vary depending on the states
and individual clinical diagnosis, such as the capability to control seizures [51]. Our findings
show that our participants have their own driver’s licenses but could not drive because they
experienced a seizure while driving. They might still be concerned about seizures when
driving even though they are legally allowed to operate a vehicle.

Other drivers or police officers could serve as potential caregivers but it would be difficult
for them to directly help the driver experiencing a seizure. In this sense, possible future
technologies to reduce the risks can be a smart car, which does not require control of a driver
[53], or Al-based system in a car and a wearable device that can monitor and detect a
driver’s seizure. Depending on the type of seizure, it can automatically switch on self-
driving mode if the driver loses control or falls unconscious. Also, it might send natifications
to other drivers, police officers, or hospitals near the car to prevent potential accidents and
provide help if needed.

5.4 Prior Education for Secondary Caregivers at Workplace/School

In the daily routines of PWEs, they encounter a small group of familiar people in relatively
stable places. Unless PWEs try to hide their health conditions, people they encounter in their
routines could be educated about the person’s epilepsy and become secondary caregivers.
Sharing essential information with them in advance is crucial to providing the appropriate
care and relieve the concerns of PWESs and primary caregivers [36, 82]. PWEs believe that
informing others their conditions beforehand would increase the possibility of them making
the right decisions when a seizure occurs [84]. Educating people in a patient’s social
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network and getting help from them have also been shown to be effective coping strategies
for people with migraine, which also could be unpredictable and may require assistance of
others [79]. However, although seizures are the common emergencies in schools, school
nurses and staff were generally not well trained to handle seizures [89]. Teachers, school
nurses, and work supervisors might not pay attention to the information about PWESs and
first aid care because of the uncertain time horizon and their other responsibilities and
information burden. Also, stigma might hinder PWEs from informing their conditions to
those people.

5.4.1 Information & Responsibility Diffusion.—In order to reduce secondary
caregiver’s burden to learn epilepsy and provide proper first aid care, the information should
be easy and simple to understand. Also, the responsibility for care, which a teacher or a
supervisor of a PWE mainly has, could be diffused among other people at the workplace/
school by educating them. Thus, future potential technologies could be designed at both
individual and organizational levels to educate people at the workplace/school. For example,
at the individual level, digital information about epilepsy and first aid care for seizures
should be designed and delivered so that each individual can learn and follow the
instructions more easily. At the organizational level, a company/school should embrace a
culture of health and inclusion and set policies to encourage and support people to learn
about epilepsy and first aid care. A smart and Al-based workplace/school system could be
designed to integrate one’s health condition and automatically adjust the factors that might
trigger seizures, such as light or smell, depending on PWEs’ location. Also, it could detect a
person experiencing a seizure, and alert it to people in charge of care, and help colleagues/
peers nearby by giving the aid instruction through a close speaker or screen in the building.
These systems can be extended to be used for coping with other emergencies related to one’s
disorders/diseases.

5.4.2 Facilitating Education & Stigma Reduction Strategies.—Epilepsy stigma
has been well-studied as one of the significant problems that negatively impact PWES’
quality of life [45]. The two types of behaviors that our participants have shown coincide
with the theory of stigma-coping strategies by Meisenbach (2010) [67] — hiding or
disclosing to get support from others. While PWESs are not likely to meet the same people
again after they have a seizure in public areas, they will continue to encounter the same
individuals at their workplace/school. Research has shown that colleagues/peers are
frequently uncomfortable about epilepsy and tend to avoid PWESs [38]. PWEs could be
hesitant about disclosing their health conditions in order to avoid facing possible
discrimination. People with other chronic diseases, such as migraine and HIV, also face
similar stigma-related issues. Invisible symptoms of an illness and one’s lack of knowledge
about it could cause other people to underestimate its severity or have negative attitudes
toward it [59-62, 78, 79, 107]. In the case of epilepsy, the public could have stigma and
misconception due to physically visible symptoms of seizures, which are often short but
impactful, and historical and cultural perceptions of epilepsy, which might have strengthened
misrepresentations of epilepsy linking it with demonic possession [25, 50, 65]. Therefore,
the public may feel reluctant to help PWEs during a seizure.
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In this sense, future technologies should consider the attribution of epilepsy stigma, such as
the visibility of seizures and cultural perceptions, as well as the different symptoms of
epilepsy, as people with chronic diseases often experience individual and social challenges
differently depending on the severity of symptoms [79]. To reduce stigma effectively, multi-
level approaches should be implemented across intrapersonal, interpersonal, organizational,
community, and governmental level [39]. First aid educational video could reduce stigma
and social avoidance toward PWEs and increase the audiences’ knowledge of epilepsy and
feeling of comfort [38, 86]. However, some people may have a negative perception of
epilepsy due to their cultural background. Educational materials may be more effective if
they are tailored and personalized based on an individual’s background. Since social media
platforms have also been used to combat stigma and increase social recognition [10, 23, 79],
analyzing social media trends on how stigma is perpetrated on social media and actively
promoting advocacy for epilepsy awareness could be an effective mechanism for epilepsy
education.

6 CONCLUSION

Our research identified four main areas where they have different challenges of having
seizures and getting proper first aid. Mainly, we focus on public areas, transportation, and
workplace/school. Future technologies should consider different contexts and ways to
involve other people as temporary caregivers. We suggest future systems for effective ad hoc
information sharing and care collaboration in public areas, semi ad hoc solutions at
transportation, and prior education at the workplace/school. Our study contributes (1) to
shed new light on the significance of first aid care from secondary caregivers and bystanders
when people have seizures at different places, which have not been well studied despite its
many promising potentials; (2) to address caregivers’ invisible burdens and concerns about
their children having seizures in other places; (3) to articulate a design framework that offers
potential design opportunities for effective first aid to PWES; and (4) to discuss design
implications for future systems to support just-in-time delivery of first aid care information
to secondary caregivers and bystanders. Moreover, our design framework could be applied to
and provide insights to other chronic diseases that suffer from unpredictable symptoms,
needing first aid assistance, lack of familiarity of the general public, and stigma-related
issues and concerns.

In this study, we focused on the common challenges and needs of PWEs and their caregivers
with diverse epilepsy conditions and backgrounds. Our recruitment generally sought out any
PWE and caregiver of PWEs without focusing on a specific type of seizure or their
controllability. Therefore, we could not explicitly expose challenges that may be experienced
differently depending on PWES’ seizure types, living conditions, and income levels.
Moreover, this research was conducted in the U.S., where it is more likely to receive proper
treatment for epilepsy than low- and middle-income countries where nearly 80% of PWEs
live [104]. PWEs living in these countries may have different experiences due to health
disparities and income inequity [13, 20]. Although our participants are predominantly
females, the gender breakdown is typical of prior epilepsy research [66]. This is especially
true for caregivers because women disproportionally shoulder the burden of performing care
work that are typically considered as a form of invisible labor [17]. Future work could focus
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on broadening this research to include people from diverse backgrounds in terms of gender,
living condition (e.g., rural vs. urban [58, 95], inner city vs. suburb, developing countries),
income, and race/ethnicity. Also, future work could focus on a specific type of seizures. It
could also compare different types of seizures as well as comparing people who can control
their seizures and those who cannot.

PWEs can face dangerous situations and get inappropriate care from others when they have
a seizure without their caregivers or someone who knows how to deal with seizures. Primary
caregivers of PWEs also have the same concerns and whether their care recipient can get
proper aid from other people. Designing future technologies involving secondary caregivers
and bystanders can increase the chances of providing proper first aid care to PWEs.
Ultimately, it could reduce the physical and psychological burdens of both PWESs and
primary caregivers while improving their mental well-being and physical health.

ACKNOWLEDGMENTS

We thank our participants and reviewers for their constructive feedback on this research. Research reported in this
paper was supported by the National Library of Medicine of the National Institutes of Health under award
#R01LMO012832, the Fulbright Commission Fellowship, National Science Foundation-Research Traineeship under
Grant #1735095, CAPES Foundation #18668127, and Fundacéo para a Ciéncia e Tecnologia PTDC/MEC-AND/
30221/2017. The content is solely the responsibility of the authors and does not necessarily represent the official
views of the funders.

REFERENCES

[1]. Afixia LLC. 2019. Seizure First Aide on the App Store. https://apps.apple.com/us/app/seizure-
first-aide/id1018276687

[2]. Kouhiro Aguiar Bruno Vinicius, Guerreiro Marilisa M, McBrian Danielle, and Montenegro Maria
Augusta. 2007. Seizure impact on the school attendance in children with epilepsy. Seizure 16, 8
(2007), 698-702. [PubMed: 17590358]

[3]. American Epilepsy Society. 2020. FAQs. https://www.aesnet.org/clinical{_}resources/fags

[4]. American Heart Association News. 2018. CPR training at school now required in 38 states. https://
www.heart.org/en/news/2018/08/22/cpr-training-at-school-now-required-in-38-states

[5]. Asato Miya R, Manjunath Ranjani, Sheth Raj D, Phelps Stephanie J, Wheless James W, Hovinga
Collin A, Pina-Garza Jesus E, Haskins Lisa S, and Zingaro Wendy M. 2009. Adolescent and
caregiver experiences with epilepsy. Journal of child neurology 24, 5 (2009), 562-571. [PubMed:
19406756]

[6]. Austin Joan K., Hesdorffer Dale C., Liverman Catharyn T., and Schultz Andrea M.. 2012.
Testimonies submitted for the Institute of Medicine report. Epilepsy and Behavior 25, 4 (2012),
634-661. 10.1016/j.yebeh.2012.10.003 [PubMed: 23158808]

[7]. Austin Joan K, Shafer Patricia Oshorne, and Deering Jessica Beach. 2002. Epilepsy familiarity,
knowledge, and perceptions of stigma: report from a survey of adolescents in the general
population. Epilepsy Behavior 3, 4 (2002), 368 — 375. 10.1016/S1525-5050(02)00042-2
[PubMed: 12609335]

[8]. Bain Eva, Keller Anne E, Jordan Ho, Robyn Whitney, Pollanen Michael S, Williams Andrew S,
and Donner Elizabeth J. 2018. Drowning in epilepsy: a population-based case series. Epilepsy
research 145 (2018), 123-126. [PubMed: 29957568]

[9]. Berry Andrew B. L., Lim Catherine, Hartzler Andrea L., Hirsch Tad, Wagner Edward H., Ludman
Evette, and Ralston James D.. 2017. How Values Shape Collaboration Between Patients with
Multiple Chronic Conditions and Spousal Caregivers. In Proceedings of the 2017 CHI
Conference on Human Factors in Computing Systems (Denver, Colorado, USA) (CHI “17).
Association for Computing Machinery, New York, NY, USA, 5257-5270.
10.1145/3025453.3025923

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://apps.apple.com/us/app/seizure-first-aide/id1018276687
https://apps.apple.com/us/app/seizure-first-aide/id1018276687
https://www.aesnet.org/clinical{_}resources/faqs
https://www.heart.org/en/news/2018/08/22/cpr-training-at-school-now-required-in-38-states
https://www.heart.org/en/news/2018/08/22/cpr-training-at-school-now-required-in-38-states

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al. Page 22

[10]. Betton Victoria, Borschmann Rohan, Docherty Mary, Coleman Stephen, Brown Mark, and
Henderson Claire. 2015. The role of social media in reducing stigma and discrimination. The
British Journal of Psychiatry 206, 6 (2015), 443—-444. [PubMed: 26034176]

[11]. Beyenburg Stefan, Mitchell Alex J., Schmidt Dieter, Elger Christian E., and Reuber Markus.
2005. Anxiety in patients with epilepsy: Systematic review and suggestions for clinical
management. Epilepsy and Behavior 7, 2 (2005), 161-171. 10.1016/j.yebeh.2005.05.014
[PubMed: 16054870]

[12]. Beyer Hugh and Holtzblatt Karen. 1997. Contextual design: defining customer-centered systems.
Elsevier. 496 pages.

[13]. Bor Jacob, Cohen Gregory H, and Galea Sandro. 2017. Population health in an era of rising
income inequality: USA, 1980-2015. The Lancet 389, 10077 (2017), 1475-1490.

[14]. Bruno Elisa, Simblett Sara, Lang Alexandra, Biondi Andrea, Odoi Clarissa, Schulze-Bonhage
Andreas, Wykes Til, Richardson Mark P, RADAR-CNS Consortium, et al. 2018. Wearable
technology in epilepsy: The views of patients, caregivers, and healthcare professionals. Epilepsy
& Behavior 85 (2018), 141-149. [PubMed: 29940377]

[15]. Caldeira Clara, Bietz Matthew, Vidauri Marisol, and Chen Yunan. 2017. Senior Care for Aging in
Place:Balancing Assistance and Independence. In Proceedings of the 2017 ACM Conference on
Computer Supported Cooperative Work and Social Computing - CSCW ‘17. 1605-1617.
10.1145/2998181.2998206

[16]. Centers for Disease Control and Prevention. 2020. Epilepsy. https://www.cdc.gov/epilepsy/

[17]. Chappell Neena L, Dujela Carren, and Smith André. 2015. Caregiver well-being: intersections of
relationship and gender. Research on Aging 37, 6 (2015), 623-645. [PubMed: 25651586]

[18]. Chen William C., Chen Eric Y., Gebre Rahiwa Z., Johnson Michelle R., Li Ningcheng,
Vitkovskiy Petr, and Blumenfeld Hal. 2014. Epilepsy and driving: Potential impact of transient
impaired consciousness. Epilepsy and Behavior 30 (2014), 50-57. 10.1016/j.yebeh.2013.09.024
[PubMed: 24436967]

[19]. Chen Yunan, Ngo Victor, and Park Sun Young. 2013. Caring for Caregivers: Designing for
Integrality. In Proceedings of the 2013 Conference on Computer Supported Cooperative Work
(San Antonio, Texas, USA) (CSCW “13). Association for Computing Machinery, New York, NY,
USA, 91-102. 10.1145/2441776.2441789

[20]. Chokshi Dave A.. 2018. Income, Poverty, and Health Inequality. JAMA 319, 13 (04 2018), 1312—
1313. https://doi.org/10.1001/jama.2018.2521 arXiv:https://doi.org/10.1001/
jama.2018.2521https://jamanetwork.com/journals/jama/articlepdf/2677433/
jama_chokshi_2018_jf 180006.pdf arXiv: https://jamanetwork.com/journals/jama/articlepdf/
2677433/jama_chokshi_2018_jf_180006.pdf [PubMed: 29614168]

[21]. Clarke Victoria, Braun Virginia, and Hayfield Nikki. 2015. Thematic analysis. Qualitative
psychology: A practical guide to research methods (2015), 222-248.

[22]. Consolvo Sunny, Roessler Peter, and Bly Sara. 2004. Technology for Care networks of elders.
Pervasive Computing 3, 2 (2004), 22-29. 10.1109/MPRV.2004.1316814

[23]. Correia Rion Brattig, Wood lan B, Bollen Johan, and Rocha Luis M. 2020. Mining social media
data for biomedical signals and health-related behavior. Annual Review of Biomedical Data
Science 3 (2020).

[24]. Dawes Sharon S. 1996. Interagency Information Sharing : Expected Benefits, Manageable Risk.
Journal of Policy Analysis and Management 15, 3 (1996), 377-394.

[25]. de Boer Hanneke M. 2010. Epilepsy stigma: moving from a global problem to global solutions.
Seizure 19, 10 (2010), 630-636. [PubMed: 21075013]

[26]. de Boer Hanneke M., Mula Marco, and Sander Josemir W.. 2008. The global burden and stigma
of epilepsy. Epilepsy and Behavior 12, 4 (2008), 540-546. 10.1016/j.yebeh.2007.12.019
[PubMed: 18280210]

[27]. Devinsky Orrin, Hesdorffer Dale C, Thurman David J, Lhatoo Samden, and Richerson George.
2016. Sudden unexpected death in epilepsy: epidemiology, mechanisms, and prevention. The
Lancet Neurology 15, 10 (2016), 1075-1088. [PubMed: 27571159]

[28]. Diekema Douglas S, Quan Linda, and Holt Victoria L. 1993. Epilepsy as a risk factor for
submersion injury in children. Pediatrics 91, 3 (1993), 612-616. [PubMed: 8441568]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://www.cdc.gov/epilepsy/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al. Page 23

[29]. Empatica Inc. 2020. Embrace2 Seizure Monitoring | Smarter Epilepsy Management | Embrace
Watch. https://www.empatica.com/en-int/embrace2/

[30]. England Mary Jane, Liverman Catharyn T., Schultz Andrea M., and Strawbridge Larisa M.. 2012.
Epilepsy across the spectrum: Promoting health and understanding. A summary of the Institute of
Medicine report. Epilepsy and Behavior 25, 2 (2012), 266-276. 10.1016/j.yebeh.2012.06.016
[PubMed: 23041175]

[31]. Epilepsy Foundation of America®. 2020. 2017 Revised Classification of Seizures. https://
www.epilepsy.com/article/2016/12/2017-revised-classification-seizures

[32]. Epilepsy Foundation of America®. 2020. Parents and Caregivers. https://www.epilepsy.com/
living-epilepsy/epilepsy-and/parents-and-caregivers

[33]. Escoffery Cam, McGee Robin, Bidwell Jonathan, Sims Christopher, Thropp Eliana Kovitch,
Frazier Cherise, and Mynatt Elizabeth D.. 2018. A review of mobile apps for epilepsy self-
management. Epilepsy and Behavior 81 (2018), 62—69. 10.1016/j.yebeh.2017.12.010 [PubMed:
29494935]

[34]. Faucett Heather A., Ringland Kate E., Cullen Amanda L. L., and Hayes Gillian R.. 2017.
(In)Visibility in Disability and Assistive Technology. ACM Trans. Access. Comput 10, 4, Article
14 (10. 2017), 17 pages. 10.1145/3132040

[35]. Freestone Dean R., Karoly Philippa J., and Cook Mark J.. 2017. A forward-looking review of
seizure prediction. Current Opinion in Neurology 30, 2 (2017), 167-173. 10.1097/
WC0.0000000000000429 [PubMed: 28118302]

[36]. Gadow Kenneth D.. 1982. School involvement in the treatment of seizure disorders. Epilepsia 23,
2(1982), 215-224. 10.1111/j.1528-1157.1982.th05069.x [PubMed: 7075574]

[37]. Guest Greg, Namey Emily, and McKenna Kevin. 2017. How many focus groups are enough?
Building an evidence base for nonprobability sample sizes. Field methods 29, 1 (2017), 3-22.

[38]. Cynthia L Harden Amy Kossoy, Vera Susanne, and Nikolov Blagovest. 2004. Reaction to
epilepsy in the workplace. Epilepsia 45, 9 (2004), 1134-1140. [PubMed: 15329079]

[39]. Heijnders Miriam and Van Der Meij Suzanne. 2006. The fight against stigma: an overview of
stigma-reduction strategies and interventions. 11, 3 (2006), 353-363.
10.1080/13548500600595327

[40]. Hesdorffer DC, Logroscino G, Benn EKT, Katri N, Cascino G, and Hauser WA. 2011. Estimating
risk for developing epilepsy: a population-based study in Rochester, Minnesota. Neurology 76, 1
(2011), 23-27. 10.1212/WNL.0b013e318204a36a [PubMed: 21205691]

[41]. Hirtz D, Thurman DJ, Gwinn-Hardy K, Mohamed M, Chaudhuri AR, and Zalutsky R. 2007. How
common are the “common” neurologic disorders? Neurology 68, 5 (2007), 326-337. https://
doi.org/10.1212/01.wnl.0000252807.38124.a3arXiv:NIHMS150003arXiv:NIHMS150003
[PubMed: 17261678]

[42]. Holdsworth Leonard and Whitmore Kingsley. 1974. A study of children with epilepsy attending
ordinary schools. I: their seizure patterns, progress and behaviour in school. Developmental
Medicine & Child Neurology 16, 6 (1974), 746-758. [PubMed: 4442656]

[43]. Shamim Hossain M, Amin Syed Umar, Alsulaiman Mansour, and Muhammad Ghulam. 2019.
Applying Deep Learning for Epilepsy Seizure Detection and Brain Mapping Visualization. ACM
Trans. Multimedia Comput. Commun. Appl 15, 1s, Article 10 (2. 2019), 17 pages.
10.1145/3241056

[44]. Hussain Shaun A, Ortendahl Jesse D, Bentley Tanya G K, Harmon Amanda L, Gupta Shaloo,
Begley Charles E, Khilfeh Ibrahim, and Knoth Russell L. 2020. The economic burden of
caregiving in epilepsy: An estimate based on a survey of US caregivers. Epilepsia 61, 2 (2020),
319-329. 10.1111/epi.16429 [PubMed: 31953846]

[45]. Jacoby Ann. 2002. Stigma, epilepsy, and quality of life. Neurosurgery 3 (2002), S10-S20.
10.1227/00006123-199507000-00030

[46]. Johnson Janet G., Rodrigues Danilo Gasques, Gubbala Madhuri, and Weibel Nadir. 2018.
HoloCPR: Designing and Evaluating a Mixed Reality Interface for Time-Critical Emergencies. In
Proceedings of the 12th EAI International Conference on Pervasive Computing Technologies for
Healthcare (New York, NY, USA) (PervasiveHealth ‘18). Association for Computing Machinery,
New York, NY, USA, 67-76. 10.1145/3240925.3240984

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://www.empatica.com/en-int/embrace2/
https://www.epilepsy.com/article/2016/12/2017-revised-classification-seizures
https://www.epilepsy.com/article/2016/12/2017-revised-classification-seizures
https://www.epilepsy.com/living-epilepsy/epilepsy-and/parents-and-caregivers
https://www.epilepsy.com/living-epilepsy/epilepsy-and/parents-and-caregivers

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al.

Page 24

[47]. Karakis loannis, Cole Andrew J, Montouris Georgia D, Luciano Marta San, Meador Kimford J,
and Piperidou Charitomeni. 2014. Caregiver burden in epilepsy: determinants and impact.
Epilepsy research and treatment 2014 (2014).

[48]. Kawakita Jiro. 1991. The original KJ method. Kawakita Research Institute, Tokyo.

[49]. Kim Kyung Ran, Lee Eun, Namkoong Kee, Lee Young Mock, Lee Joon Soo, and Kim Heung
Dong. 2010. Caregiver’s burden and quality of life in mitochondrial disease. Pediatric neurology
42, 4 (2010), 271-276. [PubMed: 20304331]

[50]. Krauss GL, Gondek S, Krumholz A, Paul S, and Shen F. 2000. “The Scarlet E”: the presentation
of epilepsy in the English language print media. Neurology 54, 10 (2000), 1894-1898. [PubMed:
10822424]

[51]. Krauss Gregory L, Ampaw Lorraine, and Krumholz Allan. 2001. Individual state driving
restrictions for people with epilepsy in the US. Neurology 57, 10 (11 2001), 1780 LP — 1785.
10.1212/WNL.57.10.1780 [PubMed: 11723263]

[52]. Krippendorff Klaus. 1989. Content Analysis. In International Encyclopedia of Communication,
Barnouw Erik, Gerbner George, Schramm Wilbur, Worth Tobia L., and Gross Larry (Eds.). Vol.
1. Oxford University Press, New York, NY, 403-407. https://repository.upenn.edu/
asc{_}papers/226/

[53]. Krumholz Allan. 2009. Driving issues in epilepsy: past, present, and future. Epilepsy Currents 9,
2 (2009), 31-35. [PubMed: 19421374]

[54]. Kwan Patrick and Brodie Martin J.. 2000. Early identification of refractory epilepsy. The New
England Journal of Medicine 342, 5 (2000), 314-319. 10.1056/NEJM200002033420503
[PubMed: 10660394]

[55]. Liu Leslie S., Hirano Sen H., Tentori Monica, Cheng Karen G., George Sheba, Park Sun Young,
and Hayes Gillian R.. 2011. Improving communication and social support for caregivers of high-
risk infants through mobile technologies. In Proceedings of the ACM 2011 conference on
Computer supported cooperative work - CSCW “11. 475. 10.1145/1958824.1958897

[56]. Macleod Haley, Bastin Grace, Liu Leslie S, Siek Katie, and Connelly Kay. 2017. “Be Grateful
You Don’ t Have a Real Disease”: Understanding Rare Disease Relationships. In Proceedings of
the 2017 CHI Conference on Human Factors in Computing Systems. 1660-1673.

[57]. MacLeod Haley, Oakes Kim, Geisler Danika, Connelly Kay, and Siek Katie. 2015. Rare World:
Towards Technology for Rare Diseases. In Proceedings of the 33rd Annual ACM Conference on
Human Factors in Computing Systems (Seoul, Republic of Korea) (CHI ‘15). ACM, New York,
NY, USA, 1145-1154. 10.1145/2702123.2702494

[58]. Maestre Juan F, Dillahunt Tawanna R, Theisz Alec A, Furness Megan, Kameswaran Vaishnav,
\einot Tiffany, and Shih Patrick C. 2021. Examining mobility among people living with HIV in
rural areas. In Proceedings of the ACM Conference on Human Factors in Computing Systems.

[59]. Maestre Juan F, Eikey Elizabeth V, Warner Mark, Yarosh Svetlana, Pater Jessica, Jacobs Maia,
Marcu Gabriela, and Shih Patrick C. 2018. Conducting research with stigmatized populations:
Practices, challenges, and lessons learned. In Companion of the 2018 ACM conference on
computer supported cooperative work and social computing. 385-392.

[60]. Maestre Juan F, Herring Susan C, Min Aehong, Connelly Ciabhan L, and Shih Patrick C. 2018.
Where and How to Look for Help Matters: Analysis of Support Exchange in Online Health
Communities for People Living with HIV. Information 9, 10 (2018), 259.

[61]. Maestre Juan F, MacLeod, Connelly Ciabhan L, Dunbar Julia C, Beck Jordan, Siek Katie A, and
Shih Patrick C. 2018. Defining through expansion: conducting asynchronous remote
communities (arc) research with stigmatized groups. In Proceedings of the 2018 CHI Conference
on Human Factors in Computing Systems. 1-13.

[62]. Maestre Juan F, Zdziarska Patrycja, Min Aehong, Baglione Anna N, Chung Chia-Fang, and Shih
Patrick C. 2020. Not another medication adherence app: Critical reflections on addressing public
HIV-related stigma through design. Proceedings of the ACM on Human-Computer Interaction 4,
CSCW3 (2020), Article 262, 1-28.

[63]. Mahrer-Imhof Romy, Jaggi Sabina, Bonomo Armanda, Hediger Hannele, Eggenschwiler Priska,
Krdmer Gunther, and Oberholzer Erich. 2013. Quality of life in adult patients with epilepsy and
their family members. Seizure 22, 2 (2013), 128-135. [PubMed: 23273809]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://repository.upenn.edu/asc{_}papers/226/
https://repository.upenn.edu/asc{_}papers/226/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al. Page 25

[64]. Mayo Foundation for Medical Education and Research. 2019. Seizures - Symptoms and causes.

[65]. McCagh Jane, Fisk John E, and Baker Gus A. 2009. Epilepsy, psychosocial and cognitive
functioning. Epilepsy Research 86, 1 (2009), 1-14. 10.1016/j.eplepsyres.2009.04.007 [PubMed:
19616921]

[66]. McEwan M Janie, Espie Colin A, Metcalfe Julie, Brodie Martin J, and Wilson Margaret T. 2004.
Quality of life and psychosocial development in adolescents with epilepsy: a qualitative
investigation using focus group methods. Seizure 13, 1 (2004), 15-31. [PubMed: 14741178]

[67]. Meisenbach Rebecca J. 2010. Stigma management communication: A theory and agenda for
applied research on how individuals manage moments of stigmatized identity. Journal of Applied
Communication Research 38, 3 (2010), 268-292.

[68]. Meyer Ana Claire, Dua Tarun, Ma Juliana, Saxena Shekhar, and Birbeck Gretchen. 2010. Global
disparities in the epilepsy treatment gap: A systematic review. Bulletin of the World Health
Organization 88, 4 (2010), 260-266. 10.2471/BLT.09.064147 [PubMed: 20431789]

[69]. Miller Andrew D., Mishra Sonali R., Kendall Logan, Haldar Shefali, Pollack Ari H., and Pratt
Wanda. 2016. Partners in Care: Design Considerations for Caregivers and Patients During a
Hospital Stay. In Proceedings of the 19th ACM Conference on Computer-Supported Cooperative
Work amp; Social Computing (San Francisco, California, USA) (CSCW “16). Association for
Computing Machinery, New York, NY, USA, 756-769. 10.1145/2818048.2819983

[70]. Miller Wendy R., Young Neicole, Friedman Daniel, Buelow Janice M., and Devinsky Orrin.
2014. Discussing sudden unexpected death in epilepsy (SUDEP) with patients: Practices of
health-care providers. Epilepsy and Behavior 32 (2014), 38-41. 10.1016/j.yebeh.2013.12.020
[PubMed: 24463308]

[71]. Min Aehong, Currin Flannery, Razo Gustavo, Connelly Kay, and Shih Patrick C. 2020. Can |
Take a Break? Facilitating In-Home Respite Care for Family Caregivers of Older Adults. In
American Medical Informatics Association Annual Symposium Proceedings.

[72]. Min Aehong, Miller Wendy R, Rocha Luis M, Bérner Katy, Correia Rion Brattig, and Shih
Patrick C. 2019. Understanding health information management of people with epilepsy and their
caregivers. In Workshop on Interactive Systems in Health Care.

[73]. MyID. 2020. MyID Personal Identification Bracelet.

[74]. Nichols Hannah. 2017. The 10 best epilepsy apps. https://www.medicalnewstoday.com/articles/
319430.php

[75]. Nunes Francisco, Verdezoto Nervo, Fitzpatrick Geraldine, Kyng Morten, Gronvall Erik, and
Storni Cristiano. 2015. Self-Care Technologies in HCI: Trends, Tensions, and Opportunities.
ACM Trans. Comput.-Hum. Interact 22, 6 (2015), 33:1-33:45. 10.1145/2803173

[76]. Pallin Daniel J, Goldstein Joshua N, Moussally Jon S, Pelletier Andrea J, Green Alexander R,
and Camargo Carlos A. 2008. Seizure visits in US emergency departments: epidemiology and
potential disparities in care. International journal of emergency medicine 1, 2 (2008), 97-105.
[PubMed: 19384659]

[77]. Parette Phil and Scherer Marcia. 2004. Assistive technology use and stigma. Education and
Training in Developmental Disabilities (2004), 217-226.

[78]. Parikh Simy K and Young William B. 2019. Migraine: stigma in society. Current Pain and
Headache Reports 23, 8 (2019). 10.1007/s11916-019-0743-7

[79]. Park Sun Young and Chen Yunan. 2015. Individual and Social Recognition: Challenges and
Opportunities in Migraine Management. In Proceedings of the 18th ACM Conference on
Computer Supported Cooperative Work amp, Social Computing (Vancouver, BC, Canada)
(CSCW “15). Assaciation for Computing Machinery, New York, NY, USA, 1540-1551.
10.1145/2675133.2675248

[80]. Poh Ming-Zher, Loddenkemper Tobias, Reinsberger Claus, Swenson Nicholas C, Goyal Shubhi,
Sabtala Mangwe C, Madsen Joseph R, and Picard Rosalind W. 2012. Convulsive seizure
detection using a wrist-worn electrodermal activity and accelerometry biosensor. Epilepsia 53, 5
(2012), €93-€97. [PubMed: 22432935]

[81]. Pratt Wanda, Unruh Kenton, Civan Andrea, and Skeels Meredith. 2006. Personal health
information management. Commun. ACM 49, 1 (2006), 51-55. 10.1145/1107458.1107490

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://www.medicalnewstoday.com/articles/319430.php
https://www.medicalnewstoday.com/articles/319430.php

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al. Page 26

[82]. Price Valerie, Murphy Susan O., and Cureton Virginia Young. 2004. Increasing self-efficacy and
knowledge through a seizure education program for special education teachers. The Journal of
school nursing : the official publication of the National Association of School Nurses 20, 1
(2004), 43-49. 10.1177/10598405040200010801 [PubMed: 14731106]

[83]. PulsePoint Foundation. 2020. PulsePoint. https://www.pulsepoint.org/

[84]. Ridsdale Leone, Virdi Cheryl, Noble Adam, and Morgan Myfanwy. 2012. Explanations given by
people with epilepsy for using emergency medical services: A qualitative study. Epilepsy and
Behavior 25, 4 (2012), 529-533. 10.1016/j.yebeh.2012.09.034 [PubMed: 23159376]

[85]. Roberts Jillian and Whiting Cheryl. 2011. Caregivers of school children with epilepsy: Findings
of a phenomenological study. British Journal of Special Education 38, 4 (2011), 169-177.
10.1111/.1467-8578.2011.00519.x

[86]. Roberts Rachel M. and Aida Farhana HS. 2010. Effectiveness of a first aid information video in
reducing epilepsy-related stigma. Epilepsy and Behavior 18, 4 (2010), 474-480. 10.1016/
j.yebeh.2010.06.004 [PubMed: 20637706]

[87]. Russ Shirley A, Larson Kandyce, and Halfon Neal. 2012. A national profile of childhood
epilepsy and seizure disorder. Pediatrics 129, 2 (feb 2012), 256 LP — 264. 10.1542/
peds.2010-1371 [PubMed: 22271699]

[88]. Salam Muhammad Tariqus, Sawan Mohamad, and Nguyen Dang Khoa. 2012. Implantable
closed-loop epilepsy prosthesis: Modeling, implementation and validation. ACM Journal on
Emerging Technologies in Computing Systems 8, 2 (2012), 1-18. 10.1145/2180878.2180881

[89]. Sapien Robert E and Allen Andrew. 2001. Emergency preparation in schools: a snapshot of a
rural state. Pediatric emergency care 17, 5 (2001), 329-333. [PubMed: 11673708]

[90]. Scheffer Ingrid E., Berkovic Samuel, Capovilla Giuseppe, Connolly Mary B., French Jacqueline,
Guilhoto Laura, Hirsch Edouard, Jain Satish, Mathern Gary W., Moshé Solomon L., Nordli
Douglas R., Perucca Emilio, Tomson Torbjorn, Wiebe Samuel, Zhang Yue Hua, and Zuberi
Sameer M.. 2017. ILAE classification of the epilepsies: Position paper of the ILAE Commission
for Classification and Terminology. Epilepsia 58, 4 (2017), 512-521. 10.1111/epi.13709
[PubMed: 28276062]

[91]. SeizureTracker.com. 2019. Seizure Tracker ™. https://www.seizuretracker.com/

[92]. Shetty A Siddharth and Mathai P. John. 2017. Quality of life in patients with epilepsy.
International Journal of Contemporary Medical Research 4, 2 (2017), 329-333.

[93]. Shinohara Kristen and Wobbrock Jacob O.. 2011. In the Shadow of Misperception: Assistive
Technology Use and Social Interactions (CH/ “11). Association for Computing Machinery, New
York, NY, USA, 705-714. 10.1145/1978942.1979044

[94]. Smart Monitor. 2020. Seizure & Epilepsy Alert app. https://smart-monitor.com/

[95]. Theisz Alec A., Furness Megan, Maestre Juan F, Kameswaran Vaishnav, Dillahunt Tawanna R,
\einot Tiffany, and Shih Patrick C. 2020. Transportation practices of people living with HIV in
rural areas. In Workshop on Interactive Systems in Health Care.

[96]. Tiamkao Somsak, Sawanyawisuth Kittisak, Towanabut Somchai, and Visudhipun Pongsak. 2009.
Seizure Attacks While Driving: Quality of Life in Persons with Epilepsy. Canadian Journal of
Neurological Sciences / Journal Canadien des Sciences Neurologiques 36, 4 (2009), 475-479.
10.1017/S0317167100007812

[97]. Tixier Matthieu and Lewkowicz Myriam. 2016. “Counting on the Group”: Reconciling Online
and Offline Social Support among Older Informal Caregivers. In Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems (San Jose, California, USA) (CH/ “16).
Association for Computing Machinery, New York, NY, USA, 3545-3558.
10.1145/2858036.2858477

[98]. Unger Wendy R. and Buelow Janice M.. 2009. Hybrid concept analysis of self-management in
adults newly diagnosed with epilepsy. Epilepsy and Behavior 14, 1 (2009), 89-95. 10.1016/
j.yebeh.2008.09.002 [PubMed: 18796337]

[99]. Peter Vitaliano P 1997. Physiological and physical concomitants of caregiving: Introduction to
special issue. Annals of Behavioral Medicine 19, 2 (1997), 75-77. 10.1007/BF02883322
[PubMed: 9603680]

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://www.pulsepoint.org/
https://www.seizuretracker.com/
https://www.seizuretracker.com/
https://smart-monitor.com/

1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

MIN et al.

Page 27

[100]. Watila Musa M., Balarabe Salisu A., Ojo Olubamiwo, Keezer Mark R., and Sander Josemir W..
2018. Overall and cause-specific premature mortality in epilepsy: A systematic review. Epilepsy
and Behavior 87 (2018), 213-225. 10.1016/j.yebeh.2018.07.017 [PubMed: 30154056]

[101]. Wicks Paul, Massagli Michael, Frost Jeana, Brownstein Catherine, Okun Sally, VVaughan
Timothy, Bradley Richard, and Heywood James. 2010. Sharing health data for better outcomes
on PatientsLikeMe. Journal of medical Internet research 12, 2 (2010), e19. [PubMed: 20542858]

[102]. Williams Jennifer, Doherty Jack, Di Blasi Chiara, Mabarak Dimitri, Kennedy Una, and Doherty
Colin P.. 2018. Seizure care in the emergency department. Identifying and bridging the gaps. A
study of care and outcomes from 644 seizure presentations. Epilepsy and Behavior 78 (2018),
226-231. 10.1016/j.yebeh.2017.08.042 [PubMed: 29129567]

[103]. Wodrich David L.. 2005. Disclosing information about epilepsy and type 1 diabetes mellitus:
The effect on teachers’ understanding of classroom behavior. School Psychology Quarterly 20, 3
(2005), 288-303. 10.1521/scpq.2005.20.3.288

[104]. World Health Organization. 2019. Epilepsy. https://www.who.int/news-room/fact-sheets/detail/
epilepsy

[105]. Yamashita Naomi, Kuzuoka Hideaki, Hirata Keiji, and Kudo Takashi. 2013. Understanding the
Conflicting Demands of Family Caregivers Caring for Depressed Family Members. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (Paris, France)
(CHI “13). Association for Computing Machinery, New York, NY, USA, 2637-2646.
10.1145/2470654.2481365

[106]. Yamashita Naomi, Kuzuoka Hideaki, Kudo Takashi, Hirata Keiji, Aramaki Eiji, and Hattori
Kazuki. 2018. How Information Sharing about Care Recipients by Family Caregivers Impacts
Family Communication. In Proceedings of the 2018 CHI Conference on Human Factors in
Computing Systems (Montreal QC, Canada) (CH/ ‘18). Association for Computing Machinery,
New York, NY, USA, 1-13. 10.1145/3173574.3173796

[107]. Young William B, Park Jung E, Tian Iris X, and Kempner Joanna. 2013. The stigma of
migraine. PloS one 8, 1 (2013), e54074. [PubMed: 23342079]

[108]. Zack Matthew M. and Kobau Rosemarie. 2017. National and state estimates of the numbers of
adults and children with active epilepsy — United States, 2015. Technical Report 31. Centers for
Disease Control and Prevention. 821-825 pages. 10.15585/mmwr.mm6631al

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2021 August 04.


https://www.who.int/news-room/fact-sheets/detail/epilepsy
https://www.who.int/news-room/fact-sheets/detail/epilepsy

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

MIN et al.

Page 28

CCS Concepts:

. Human-centered computing — Collaborative and social computing;
Human computer interaction (HCI), Ubiquitous and mobile computing;

. Applied computing — Consumer health; Health care information
systems; Health informatics.
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Fig. 1.
Classification of Places & Comfort Zones for PWEs
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Fig. 2.

Seizure First Aid Care Framework. The color gradient around the edges indicates the general
availability of each caregiver group in each place, with solid color indicating higher
availability.
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Demographics of Participants.

Table 1.

Participant Gender Age Age(CR) Sincediagnosed Employment  Area (US)
FG1-1 PWE F 25 N/A 5 years Full-time Midwest
FG1-2 PWE F 35 N/A X Self-employed  North East
FG1-3 CG F 40 9 4 years Home maker Midwest
FG1-4 CG F 67 30 21 years Part-time Midwest
FG1-5 PWE F 43 N/A 2 years Unemployed Midwest
FG2-1 CG F 43 15 13 years Disabled South West
FG2-2 CG F 31 5 3 years Student Midwest
FG2-3 CG F 39 9 7 years Part-time Midwest
FG3-1 CG F 31 3 1 year 2 months Part-time Midwest
FG3-2 PWE F 35 N/A 15 years Unemployed North East
FG3-3 CG F 36 17 5 years Full-time
Q-1 PWE M 29 N/A 11 years Full-time Midwest
Q-2 CG F 31 5 3 years Student Midwest
Q-3 PWE F 35 N/A 15 years Unemployed North East
Q-4 PWE F 40 N/A 15 years Full-time Midwest
Q-5 CG F 55 22 15 years Full-time Midwest
Q-6 PWE X X N/A 35 years X X
Q-7 CG X X 18 10 years X X
Q-8 PWE F 42 N/A 12 years Full-time Midwest
Q-9 PWE X 37 N/A 30 years Unemployed North East
Q-10 PWE F 48 N/A 12 years Full-time Midwest
Average PWE 37.1 N/A 15 years

CG 38.3 133 9 years

Page 31

FG = Focus Group, Q = Follow-Up Questionnaire, PWE = Person with Epilepsy, CG = Caregiver, F = Female, M = Male, X = Prefer not to say
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Table 2.
Likelihood of Available Person Who Can Provide Aid at Different Places

Home Workplace/School  Transportation  Public Area

Primary caregiver High Low
Secondary caregiver High
Bystander Low High High
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Table 3.

Controllability of Information Sharing and Care Management at Different Places

Home  Workplace/School  Transportation Public Area

Share care info in advance High High Low
Find a responsible person for care  High Low
Get proper first aid care High Low
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Table 4.

Usefulness of Types of Information to Share at Different Places

Information about Workplace/School  Transportation  Public Area
Epilepsy Awareness and Education High

Anonymized PWE High

Specific PWE Low Low
Triggers of seizures High Low Low
First aid care for seizures High High High
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