
Brief Communication

Italian Wikipedia and epilepsy: An infodemiological study of online
information-seeking behavior

Francesco Brigo a,b,⁎, Simona Lattanzi c, Giorgia Giussani d, Laura Tassi e, Nicola Pietrafusa f,
Carlo Andrea Galimberti g, Raffaele Nardone b,h, Nicola Luigi Bragazzi i, Oriano Mecarelli j

a Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, Verona, Italy
b Hospital Franz Tappeiner, Department of Neurology, Merano, Italy
c Marche Polytechnic University, Neurological Clinic, Department of Experimental and Clinical Medicine, Ancona, Italy
d IRCCS-Istituto di Ricerche Farmacologiche ‘Mario Negri’, Laboratory of Neurological Disorders, Department of Neuroscience, Milan, Italy
e Niguarda Hospital, ‘Claudio Munari’ Epilepsy Surgery Centre, Milan, Italy
f Bambino Gesù Children's Hospital, IRCCS, Department of Neuroscience, Rome, Italy
g IRCCS C. Mondino National Neurological Institute, Epilepsy Centre, Pavia, Italy
h Paracelsus Medical University, Department of Neurology, Christian Doppler Klinik, Salzburg, Austria
i School of Public Health, University of Genoa, Department of Health Sciences (DISSAL), Genoa, Italy
j ’Sapienza’ University of Rome, Human Neuroscience Department, Rome, Italy

a b s t r a c ta r t i c l e i n f o

Article history:
Received 26 January 2018
Accepted 26 January 2018
Available online xxxx

Wikipedia is the most commonly accessed source of health information by both healthcare professionals and the
lay public worldwide.We aimed to evaluate information-seeking behavior of Internet users searching the Italian
Wikipedia for articles related to epilepsy and its treatment.
Using Pageviews Analysis, we assessed the total and mean monthly views of articles from the Italian Wikipedia
devoted to epilepsy, epileptic syndromes, seizure type, and antiepileptic drugs (AEDs) from January 1, 2015 to
October 31, 2017.We compared the views of the article on epilepsywith those of articles focusing on Alzheimer's
disease, migraine, multiple sclerosis, syncope, and stroke and adjusted all results for crude disease prevalence.
With the only exception of the article onmultiple sclerosis, the adjusted views for the ItalianWikipedia article on
epilepsy were higher than those for the other neurological disorders. The most viewed articles on seizure type
were devoted to tonic–clonic seizure, typical absence seizure, tonic convulsive seizures, and clonic convulsive sei-
zures. The most frequently accessed articles on epilepsy syndromes were about temporal lobe epilepsy and
Lennox–Gastaut syndrome. The most frequently viewed articles on AEDs were devoted to valproic acid, carba-
mazepine, and levetiracetam.
Wikipedia searches seem tomirror patients' fears and worries about epilepsymore than its actual epidemiology.
The ultimate reasons for searching online remain unknown. Epileptologists and epilepsy scientific societies
shouldmake greater efforts to work jointly withWikipedia to conveymore accurate and up-to-date information
about epilepsy.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Every day,millions of people use the Internet to search for health-re-
lated information, and analysis of the ever increasing searches and traf-
fic data (the so-called “big data”) can allow the exploration and
understanding of online attitudes. Big data analysis has resulted in the
new field of “infodemiology”, defined as “the science of distribution
and determinants of information in an electronic medium, specifically
the Internet, or in a population, with the ultimate aim to inform public
health and public policy” [1].

The free online encyclopediaWikipedia is “the largest andmost pop-
ular general reference work on the Internet” and the fifth most popular
website [2]. The Italian language edition of Wikipedia (Italian
Wikipedia) created in 2001 represents the 8th largest version of
Wikipedia based on the number of articles (after the English, Swedish,
German, Dutch, French, Cebuano, and Russian editions) as of November
2017 [2].

The aim of this study was to evaluate information-seeking behavior
of Internet users searching the Italian Wikipedia for articles related to
epilepsy and its treatment. In particular, we aimed (1) to identify the
most viewed Italian Wikipedia articles on epilepsy and related treat-
ment and the prevailing modalities of Internet access, (2) to evaluate
whether the number of views of the Italian Wikipedia article on epi-
lepsy reflects the actual prevalence of the disease, and (3) to identify
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any news temporally related to the peak in views for the Italian
Wikipedia article on epilepsy.

2. Methods

Using Pageviews Analysis (accessed through http://tools.wmflabs.
org/pageviews/#project=it.wikipedia.org&pages=Pagina_principale),
we assessed the total and mean monthly number of page views of the
ItalianWikipedia articles devoted to epilepsy, epileptic syndromes, sei-
zure types, and antiepileptic drugs (AEDS) (Table 1) from January 1,
2015 to October 31, 2017.

More novel AEDs (e.g., eslicarbazepine acetate, perampanel) could
not be assessed as no articles concerning them were available on the
Italian Wikipedia at the time of the searches.

For each article, we calculated the total and mean monthly number
of page views according to the modality of Internet access: web mobile
(browser-based Internet services accessed from handheld mobile de-
vices), desktop (access to the Internet from the desktop), or mobile (ac-
cess to the Internet through Wikipedia's app downloaded on handheld
mobile devices).

The normalized information-seeking (NIS) was estimated for any of
theWikipedia articles on the following neurological disorders: epilepsy,
multiple sclerosis, syncope, stroke, migraine, and Alzheimer's disease.
The NISwas obtained by dividing themeanmonthly views of the Italian
Wikipedia article for any prespecified disease by the corresponding
crude prevalence in Italy (expressed as per hundred thousands). Preva-
lencewas preferred over incidence as an epidemiologicalmeasure to es-
timate NIS since epilepsy is a chronic condition and people with
epilepsy, their relatives, and physicians are likely to seek online infor-
mation over the entire disease course and not only at the time of the di-
agnosis. The NIS allowed the normalization of the number of page views
according to disease epidemiology, and it was developed as a straight-
forward tool to evaluate whether online information-seeking for a cer-
tain clinical condition reflects its actual prevalence in the general

population and identify disparities between health-related informative
need and disease burden. Themost recent data on the crude prevalence
of any of the selected neurological disorders in Italy were retrieved
through an extensive search of the literature [3–7]. Lifetime cumulative
incidence in a Dutch population was used for syncope [8] since no epi-
demiological study was available in Italy.

The NIS of the ItalianWikipedia article on epilepsywas then divided
with theNIS obtained for any of the articles on selected neurological dis-
orders. In this way, we obtained a relative measure indicating how
many times the total number of views for the Italian Wikipedia article
on epilepsy exceeds those for the other neurological diseases, normal-
ized for their crude prevalence. In other terms, this index synthetized
the informative needs of Wikipedia users for epilepsy compared to the
other neurological disorders after adjustment for actual disease
epidemiology.

Finally, we identified the peak in views for the Wikipedia article on
“epilessia” (epilepsy) using Pageviews Analysis and searched for any
news on epilepsy temporally related to the peak in views using Google
(Filter: News; https://www.google.it/).

3. Results

The most viewed Italian Wikipedia articles on seizure types were
those devoted to tonic–clonic seizure (total views: 51,654; mean
monthly views: 1845), typical absence seizure (total views: 45,985;
mean monthly views: 1642), and tonic convulsive seizures and clonic
convulsive seizures (total views: 22,135; mean monthly views: 791)
(Supplementary material). The two most frequently consulted articles
on epilepsy syndromes were those on temporal lobe epilepsy (total
views: 45,414; mean monthly views: 1622) and Lennox–Gastaut syn-
drome (total views: 38,125; mean monthly views: 1362) (Supplemen-
tary material).

The most frequently accessed Italian Wikipedia articles on AEDs
were those on valproic acid (total views: 162,895; mean monthly
views: 5.818), followed by carbamazepine (total views: 144.730;
mean monthly views: 5.169) and levetiracetam (total views: 84.030;
mean monthly views: 3.001). The least viewed articles were those of
lacosamide (total views: 9.903; meanmonthly views: 354), zonisamide
(total views: 8.352;meanmonthly views: 298), and brivaracetam (total
views: 2.053; mean monthly views: 73) (Supplementary material).

After normalization for the crude prevalence, themost viewed Inter-
net Wikipedia articles concerned multiple sclerosis (NIS: 188.7),
followed by epilepsy (27.8) and stroke (16.7) (Table 2).

The number of adjusted views of the ItalianWikipedia article on ep-
ilepsy was higher than that of the articles for all other neurological dis-
orders except that of multiple sclerosis. The normalized views for the
“epilepsy” articlewere 70, 2, 21, and 2 times higher than those of the ar-
ticles on syncope, Alzheimer's disease, migraine, and stroke, respec-
tively. Conversely, the adjusted views of the article on multiple
sclerosis were 7 times higher than those of the article on epilepsy.

For any article (epilepsy and the other neurological disorders, epi-
leptic syndromes, seizure types, and AEDs), the prevailing way of
accessing the Internet to consult Wikipedia was through browser-
based Internet services accessed from handheld mobile devices (web
mobile), followed by access to the Internet from the desktop (desktop),
and through Wikipedia's app downloaded on handheld mobile devices
(mobile).

The peak in views for the ItalianWikipedia article on epilepsy (6747
views) occurred on October 5, 2016 (Fig. 1), and it was strictly related
from a temporal point of view to the news headline publishing the re-
sults of a report by a panel of experts about a second investigation
into the case of Stefano Cucchi, a youngmanwhodied under police cus-
tody in 2009 one week after being arrested for dealing illegal drugs [9].
A report by a panel of experts said that Stefano Cucchi suffered a “sud-
den, unexpected death due to epilepsy in a man who had had epilepsy
for many years and was being treated with anti-epilepsy drugs” [9].

Table 1
Italian Wikipedia articles on epilepsy and epileptic syndromes, seizure types, and AEDs
evaluated in this study.

Italian Wikipedia articles considered in the present study

Articles on epilepsy and epileptic syndromes
‘epilessia’ (epilepsy)
“epilessia autosomica dominante notturna del lobo frontale” (autosomal
dominant nocturnal frontal lobe epilepsy)
“epilessia del lobo temporale” (temporal lobe epilepsy)
“epilessia mioclonica giovanile” (juvenile myoclonic epilepsy)
“epilessia mioclonica progressiva” (progressive myoclonic epilepsy)
“epilessia tipo assenza giovanile” (juvenile absence epilepsy)
“epilessia tipo assenza infantile” (childhood absence epilepsy)
‘epilessia’
“sindrome di Janz” (Janz syndrome)
“sindrome di Lennox–Gastaut” (Lennox–Gastaut syndrome)

Articles on seizure types
“assenza tipica” (typical absence seizure)
“assenza atipica” (atypical absence seizure)
“crisi atoniche” (atonic seizures)
“crisi convulsive toniche e crisi convulsive cloniche” (tonic convulsive seizures
and clonic convulsive seizures)
“crisi tonico-clonica” (tonic–clonic seizure)
“stato epilettico” (status epilepticus)

Articles on antiepileptic drugs
“acido valproico” (valproic acid)
“brivaracetam”
“carbamazepina” (carbamazepine)
“fenitoina” (phenytoin)
“fenobarbital” (phenobarbital)
“lacosamide”
“lamotrigina” (lamotrigine)
“levetiracetam”
“topiramato” (topiramate)
“zonisamide”
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