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a b s t r a c t
Seizures have long been associated with misconceptions and stigma. Exponential growth in Internet use has seen
the rapid expansion of social media, such as Twitter, for health promotion. In view of the popularity of Twitter,
we sought to explore how seizures are being portrayed on this social networking website and to consider its
potential for information dissemination. A 48-hour Twitter search was used as a preliminary data set to determine an appropriate classiﬁcation scheme of "seizure"-related posts ("tweets"). Analysis was then conducted
using "seizure" tweets from a 7-consecutive day sample period. Tweets were analyzed and coded by two independent reviewers. Predominant categories were Metaphorical (32%), Personal Accounts (31%), Informative
(12%), and Ridicule/Joke (9%). This study supports the notion that stigmatization associated with seizures
continues to ﬂourish, as 41% of "seizure" tweets were derogatory in nature. Although Twitter could be used to
disseminate accurate information on seizures and epilepsy, this study suggests that it is currently propagating
negative attitudes toward seizures with potential for fueling stigma. In recent years there have been signiﬁcant
advancements in technology offering many new methods of sharing information. Social networking sites allow
real-time communication while providing the opportunity for exchange of information and opinions. Twitter, a
website launched in 2006, allows users to communicate through “tweets” limited to 140 characters. Twitter's
popularity has drastically increased since its inception, with approximately 110 million tweets per day from
200 million users worldwide, as of January 2011 (http://blogs.forbes.com/oliverchiang/2011/01/19/twitterhits-nearly-200m-users-110m-tweets-per-day-focuses-on-global-expansion/). Such social media facilitate
communication about an array of health-related topics including seizures and epilepsy.
© 2011 Elsevier Inc. All rights reserved.

1. Introduction
Internet use has inﬁltrated the ﬁeld of medicine and public health
information, with close to 100,000 health-related websites available
to the public accessed by 113 million people in 2006 [1,2]. According
to one study, 61% of American adults seek health information online
and 37% search user-generated information [3]. With such widespread use and ease of access, the medical community must be
aware of the quality and content of information that is accessible to
the public through these ever-growing sources [4].
There has been increasing interest in the use of social networks for
health promotion and dissemination of information to large populations. Some suggest that physicians could use Twitter to contact
patients, update them on medical advancements, and answer
questions [5]. Twitter has been adopted as a means of staying abreast
of medical advancements in real time [6]. Twitter has also been
proposed as a means of further nursing communication and continuing education [7]. A better understanding of Twitter content on
medical topics is needed before its implementation as an educational
tool. Twitter analyses have previously been used to examine public
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perceptions and attitudes around other health topics such as the
H1N1 ﬂu epidemic [8], mild traumatic brain injuries [4], and antibiotic use [3]. Such Web-based research, known as infodemiology,
provides insight into health-related utility of social media and
potential misconceptions on medical issues.
Although identiﬁed by the World Health Organization as one of
the three most common neurological conditions, epilepsy has been
fraught for centuries with myths, discrimination, stigma, and lack of
public understanding. This seems shocking as epilepsy affects 50
million people, 1% of the world's population [9]. Over the years our
mechanistic understanding of epilepsy has greatly improved, but
fears and mystical views still remain [10]. People often associate
violent, uncontrolled movements with epilepsy, though the majority
of seizures are not as striking as frequently depicted by media [11].
Epilepsy and seizures have been portrayed in a dramatic fashion in
both movies and television for years [12,13]. These illustrations may
lead to signiﬁcant misconceptions, discrimination, and stigma. Unfortunately, in contrast to many other medical conditions, media
portrayal of seizures has not improved with increasing scientiﬁc
knowledge. It has been proposed that because of the increasingly
successful medical management of epilepsy, people are unlikely to
witness a seizure. Indeed, only 8–9% of ﬁrst-and third-year medical
students in one study reported any personal experience with epilepsy
[14]. Therefore, images of seizures are often based on ﬁctional
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portrayals through the media and literature [15,16]. In view of the
widespread popularity of Twitter, we sought to explore how seizures
are being portrayed on this social networking website. Our goal was
to learn more about public use of the term “seizure” on this Webbased social medium and to consider potential educational strategies
using tweets about epilepsy and seizures.

Table 1
Classiﬁcation scheme for seizure-related Tweets.
Category

Example

Metaphorical

“My blackberry just had a seizure.”
“Mariah Carey looks like she has a seizure when she sings.”
“Epilepsy is not just one condition; rather it is a diverse
family of disorders comprising many seizure types.”
“Some of the most memorable pranks that did not require
gasoline and matches were faking seizures w/alka seltzer.”
“What do you do when someone's having a seizure in the
bathtub? … Throw in a load of laundry”
“Six weeks today without a seizure. Hopefully I'll get my
driver's license back in another 6.”
“I feel so helpless when my dog has a seizure.”
“Has anyone taken Lyrica? Experiences?”
“I absolutely hate it when people think it's funny to slag off
people who have seizures. It's downright cruel.”
“That's why when people have seizures they hold their
tongues so they won't swallow it.”
“You ok over there? No seizures ok.”
“Digging this seizure room.”

Informative
Ridicule/Joke

2. Methods
Twitter (htpp://www.twitter.com) is a publically available
website on which users can post comments referred to as tweet.
Tweets that have been forwarded from one user to another are
referred to as re-tweets. The Twitter website contains a search option
to ﬁlter tweets for speciﬁc words. A hashtag, indicated by the symbol
‘#’, can be added by the Twitter user to mark keywords or topics in a
tweet [17]. The search engine stores tweets for only a few days,
depending on the current volume of available tweets.
A prospective qualitative content analysis was conducted using
seizure-related Twitter status updates. Searches for seizure, seizures,
seize, seizing, and seizuring were conducted. Seize and seizing yielded
results pertaining to alternate uses of words such as “seize the day”
and were therefore excluded from further analysis. Seizuring
produced very few results and was also excluded from analysis. We
added a hashtag to each search term (e.g., “#seizure”), but this
procedure did not yield additional results and was therefore excluded. No demographic restrictions were placed on age or location.
Only English results were used because language translation was
not feasible. Re-tweets and duplicates were excluded from analysis
as it was felt that they would skew the data. In addition, tweets
clearly using seizure(s) in a different context such as “seizure of
drugs” or “seizure salad” were excluded.
A preliminary data set was collected from March 31 through April
2, 2011. Tweets from April 1, 2011 were excluded due to the
predominance of April Fools Day comments. It was felt that these
tweets might distort the data and would not be representative of a
typical day.
A coding scheme was developed to allow further analysis of the content from seizure-related tweets. Searches on March 31 and April 2,
2011 were used as a 48-hour preliminary data set to determine the
appropriate classiﬁcation scheme of tweets. Speciﬁc themes were
found repeatedly and were used to establish the coding scheme.
“Metaphorical” tweets contained analogies to “seizure-like” movements or actions. Tweets that described a personal experience with a
seizure or witnessing of a seizure were categorized as “Personal
Accounts.” Some tweets included information about seizures or
medications and were classiﬁed as “Informative.” Others posed
medical-related questions and were designated “Advice Seeking.” The
“Ridicule/Joke” category, frequently accompanied by the abbreviation
LOL (“laugh out loud”) was used for tweets that either made fun of
seizures/people with epilepsy or joked about feigning a seizure. Tweets
that stated a personal viewpoint or judgment about seizures or about
other posts were categorized as “Opinion.” A ﬁnal “Miscellaneous”
category was included for those tweets where the meaning was not
readily interpretable and could not be reliably coded. The ﬁnal classiﬁcation scheme with representative examples is outlined in Table 1.
Two of the authors (K.M. and P.B.) then reviewed the preliminary
data sample and coded each tweet into one of the agreed on
categories. Discrepancies were reviewed and discussion about the
most appropriate categorization took place.
A ﬁnal data set of seizure-related Twitter status updates for seizure
and seizures from April 15 to April 21, 2011 inclusive was obtained
and extracted to a Microsoft Word document. A subsample (targeted
N = 1500) was selected each day through a random number generation using Microsoft Excel. The subsample data were analyzed and
manually coded by two independent reviewers (K.M. and P.B.)

Personal Accounts

Advice Seeking
Opinion

Miscellaneous

using the previously agreed on categorization. Reviewer discrepancies were analyzed to come to a consensus on ﬁnal categorization.
3. Results
3.1. Preliminary data set
A total of 1720 tweets were originally collected from a 48-hour
period. Of these tweets, 389 contained the word seizures and 896
included the word seizure. Four hundred thirty-ﬁve tweets were
excluded. One thousand two hundred eighty-ﬁve tweets were analyzed
and independently coded into one of the seven developed categories
(Table 1).
The reviewers were in agreement on tweet categorization in 1098
of 1285 cases (85.4%). For this preliminary study, the percentage
agreement was considered acceptable.
3.2. Final data set
A total of 10,662 tweets were originally collected from the 7-day
period in April 2011. The Twitter search for seizure yielded 6706
results, and the search for seizures produced 3956 tweets. After
application of exclusion criteria to this data set, 5301 of the collected
10,662 tweets were suitable for analysis (~50%). An approximately
28% subsample was derived daily from all eligible tweets, for a ﬁnal
analysis sample of N = 1504.
Reviewers 1 and 2 analyzed the ﬁnal data set independently. The
reviewers were in agreement on tweet categorization in 1349 of 1504
cases (89.6%). The κ agreement coefﬁcient was 0.866 (SE = 0.01) for
the sample (P b 0.001). The ﬁnal classiﬁcation data are presented in
Table 2. The predominant category was Metaphorical (n = 477, 32%).
The second most prevalent was Personal Accounts (n = 462, 31%).
Informative was the third most common (n = 185, 12%) followed by
Ridicule/Joke (n = 138, 9%). Miscellaneous, Opinion, and Advice Seeking
accounted for 8, 6, and 2% of tweets, respectively.
Table 2
Categorization of seizure tweets.
Tweet category

Frequency

Metaphorical
Personal Accounts
Informative
Ridicule/Joke
Miscellaneous
Opinion
Advice Seeking

477
462
185
138
119
84
39

(32%)
(31%)
(12%)
(9%)
(8%)
(6%)
(2%)
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4. Discussion
Though our media world continues to rapidly evolve our speed of
communication, public conceptions about seizures remain decades
behind. Misconceptions and stigmatization associated with epilepsy
and seizures continue to ﬂourish [10,18]. Our qualitative evaluation of
Twitter posts supports this notion. An astounding 41% of “seizure(s)”
tweets were either Metaphorical or Ridicule/Joke themes, which were
generally derogatory in content. The metaphorical use of “seizure”
appears to be very common among the population using Twitter. Such
tweets addressed primarily three main themes: (1) the appearance of
someone dancing, (2) phone/personal digital assistant (PDA) vibrating
or malfunctioning, and (3) sexual experiences. Although these
statements were not directly ridiculing those with epilepsy, they often
had very negative connotations. It appears that the use of “seizure(s)”
in reference to unusual movements, dancing, or losing control is widely
accepted among the population using Twitter. For example, tweets such
as “I can't tell if this guy's having a seizure or dancing” perpetuate
stereotypes and are demeaning to those living with seizures. Even
more shocking were the abundance of jokes related to seizures; for
example, “What do you do when someone's having a seizure in the
bath tub? … throw in a load of laundry” was commonly posted during
the study period. It was re-tweeted an astonishing 77 times in a
24-hour period. In the past few decades there have been signiﬁcant
strides in eliminating offensive terms for other medical conditions, but
there is a deﬁnite lag in this regard for seizures and epilepsy.
In contrast to many medical conditions, the portrayal of seizures
on television and movies has not improved with increased understanding of the disease [15]. Several other conditions such as diabetes
and breast cancer have made progress in decreasing stigma [19]. A
correlation has been found between low levels of knowledge about
epilepsy and higher perceptions of stigma [20]. Derogatory tweets
highlight the need for further public education on epilepsy to reduce
the associated humor and “seizure” metaphors, which foster stigma.
Fortunately there were a few tweets that spoke out against mocking those with seizures. The tweet “Why do people joke about epilepsy and seizures? Do they joke about cancer? Attach your brain 2 a car
battery & see how funny it is!” articulates this point emphatically.
Another example is “Second Most Unfunny Thing In The World?
Makin Fun Of Seizures. I Used To Have Them. Don't Do It, At Least
Around Me” and “BACK OFF THE SEIZURES. It's disrespectful of
those living with seizure disorders. Would you use cancer as a
tool?” These tweets demonstrate the extent to which demeaning
comments about seizures can affect the online population. The online
voice of those speaking out against such negative stereotypes and
disparaging remarks needs to be stronger. This emphasizes a need
for improved epilepsy education and motivation for people with
epilepsy as the foundation to improve public knowledge and behavior
[21].
It was important for us to obtain reasonably precise estimates of
the categorized twitter responses. We drew on our estimates derived
from our preliminary 48-hour sample and proposed a ﬁnal sample size
of 1500. Use of Internet and, by association, Twittter varies over the
day and over the week (day by day). We felt that variation
over weeks or months was either less likely or, if present, small. Our
design is nearly that of Sullivan et al., who examined a subsample of
1000 tweets from 3488 tweets about concussion accumulated over
1 week. The remarkable agreement in proﬁle of seizure-related tweets
observed in the preliminary analysis and ﬁnal data set suggests
relative consistency over time and reliability of the coding scheme,
potentially justifying our 7-day sample period. However, during
the preliminary sample period, we noticed a drastic climb in “joke”related tweets for April Fools Day that were excluded. Social media
sites are prone to such news and event-related trends which could
impact the validity of the data collected. For instance, the possibility
that the Kanye West song All of the Lights could induce seizures
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became a popular topic in the preliminary analysis. During the ﬁnal
sample collection, a large concert event was occurring and many
tweets concerned the music or performers “giving” people in the
audience “seizures.” This is a potential limitation of our study sample
as daily results may be skewed depending on popular events.
However, the same general themes appear congruent from one day
to the next, with many of the comments being metaphorical, ridiculing, or personal experiences. We made an effort to avoid dates that
were likely to strongly inﬂuence content such as holidays and the
internationally recognized Purple Day for Epilepsy on March 26th.
Another important illustration of this was the discarded April 1st
data. These tweets were very frequently associated with April Fools
Day and a startling number were jokes about seizures. There were
also many jokes about faking seizures and these often carried over
to the subsequent day. For instance, the April 1st comment “April
Fools Day is for amateurs. I like to fake a good seizure on a regular
old weekday when they're least expecting it” was re-tweeted 179
times on April 2nd. Such a large number of re-tweets of an offensive
statement reinforces the observation that Twitter may perpetuate
stigma associated with seizures.
The demographics of the Twitter users may also have an impact on
the results obtained from analysis. Thirty-nine percent of tweets are
non-English and hence excluded. Our conclusions are restricted to
the views and opinions on seizures of English-speaking Twitter
users. Age may also be important, as 66% of Twitter users are under
the age of 25 [22]. It is possible that this high proportion of youth
and young adult users, not being representative of the general
population, may skew the results.
Lo et al. previously examined other forms of Web-based media that
may be promoting the stigma of seizures. In their analysis of epilepsy
videos on YouTube they found that although there were many
empathetic comments, many viewers found seizures comedic [11].
Twitter allows users to post links to websites, including YouTube.
These links reinforced the previous ﬁndings. In one instance, a link to a
video was posted with the tweet “hold down 4 it looks like he's having
a seizure.” Another tweet in our sample posted a YouTube link of someone pretending to have a seizure as a joke. Such comments and links
facilitate widespread propagation of misconceptions and stigma
surrounding epilepsy. Although traditional media forms like TV, radio,
and ﬁlm transmit large volumes of health-related information governed
by regulatory bodies, the Web 2.0 is largely unregulated. It has inﬁltrated
the public media domain with demands for easy, rapid, and
user-generated information with inherent potential to be educational
or destructive.
Stigma remains an unfortunate reality for those living with
seizures. Overall, studies show improved public attitudes toward
epilepsy, but negative images and misunderstanding sadly remain
pervasive [18,23,24]. That stigma remains at the forefront of concerns
of people with epilepsy is certainly justiﬁed. Because some experts
believe that stigmatizing prejudices negatively impacts people with
epilepsy only if they personally accept these derogatory notions, we
cannot be certain of the true impact of negative Twitter comments
related to seizures [23]. Fernandes et al. developed a Stigma Scale of
epilepsy to allow for quantiﬁcation of the perception of stigma
among patients and community members [25]. Further analysis
using such a scale may provide insight into the impact of seizurerelated tweets on individuals with and without epilepsy.
Within the Personal Account category, our data showed a trend to
refer to seizures as being frightening to watch. A good example of this
is “This lady is having a seizure on this bus! Just freaked me the Hell
out!” This reinforces the notion that seizures remain a foreign
concept to many people who are shocked by witnessing an episode.
The majority of the Personal Account comments showed empathy
or concern rather than LOL or offensive posts. Personal experiences
often referred to witnessing a seizure of a friend, relative, pet, or
stranger. The tweet “Our hound dog Harley just had a seizure. It lasted
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about 90 seconds. We felt so helpless” illustrates a common personal
account. This shows the concern and fear frequently associated with a
personal experience with seizures.
Our study results demonstrate signiﬁcant barriers to using Twitter
as a means of public education about seizures. Only 12% of the tweets,
mostly those containing information on anticonvulsants or epilepsy in
general, were considered informative. Additional research would be
necessary to examine the content of the “informative” tweets to explore
the accuracy and credibility of the Web links. Unfortunately there is
huge potential for dissemination of unreliable information regarding
seizures, a potential problem with all Web-based media that are unregulated. In addition, because a signiﬁcant proportion of the tweets
could be considered offensive, it is likely that accurate educational
information would be overshadowed by the inappropriate seizure
tweets. Clearly there is a need for more education regarding seizures,
but Twitter may not be the optimal social medium for this endeavor.
In the design phase of the study we also explored the use of the
term epilepsy on Twitter and were reassured to ﬁnd primarily informative comments or links to epilepsy websites. Though the accuracy
of this information was not analyzed, there were very few negative or
stigmatizing tweets using the word epilepsy. This may reﬂect more
common public knowledge of the term seizure, but argues against
patients’ reluctance to adopt the term epilepsy for fear of discrimination or negative connotations.
This study demonstrated the prevalence of stigmatizing
comments related to seizures on the rapidly growing website Twitter.
Highly popular social media like Twitter could be used productively
to disseminate accurate information on seizures and epilepsy, but
are currently propagating negative attitudes toward seizures with
potential for fueling stigma.
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