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A new research discipline and methodology has emerged - the study

of the determinants and distribution of health information (...):
Information epidemiology, or infodemiology" (Eysenbach, 2002)

Eysenbach G. Infodemiology. Am J Med 2002



An early paper on
‘infodemiology” (Eysenbach 2006):
Internet searches correlate with Flu

-> Google Flutrends
(Ginsberg 2009)
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Abstract
Background: Syndromic surveillance uses
health-related data that precede diagnosis and
signal a sufficient probability of a case or an
outbreak to warrant further public health
response.

Objective: While most syndromic surveillance
systems rely on data from clinical encounters
with health professionals, I started to explore in
2004 whether analysis of trends in Internet
searches can be useful to predict outbreaks such
as influenza epidemics and prospectively
gathered data on Internet search trends for this
purpose.

Results: There is an excellent correlation
between the number of clicks on a k d

seek health information **. An interesting
question is whether tracking health information
seeking behaviour of populations over time can
be used for public health purposes, particularly
syndromic surveillance. The CDC defines
syndromic surveillance as “surveillance using
health-related data that precede diagnosis and
signal a sufficient probability of a case or an
outbreak to warrant further public health
response.” While most syndromic surveillance
systems rely on data from clinical encounters
with health professionals, monitoring for
example sick-leave prescriptions, house calls,
hospital- or pharmacy-based data **, there have

also been  previous expenments with
1

triggered link in Google with epidemiological
data from the flu season 2004/2005 in Canada
(Pearson correlation coefficient of current week
clicks with the following week influenza cases
r=91). The “Google ad sentinel method” proved
to be more timely, more accurate and — with a
total cost of Can$365.64 for the entire flu- -season
— considerably cheaper than the di 1

unconventi methods to use preclinical
“health information seeking” data for syndromic
surveillance, for example monitoring calls to a
“NurseLine” such as NHS Direct . However,
there does not seem to be any prior evaluation of
the use of Internet search data for syndromic
surveillance, and most evaluations of
sunelll:mce systems for detecting bioterrorism

method of reports on influenza-like illnesses
observed in clinics by sentinel physicians.

C i S ically llecti: and
analyzing health information demand data from
the Internet has considerable potential to be used
for syndromic surveillance. Tracking web
searches on the Internet has the potential to
predict population-based events relevant for
public health purposes, such as real outbreaks,
but may also be confounded by “epidemics of
fear”. Data from such “infodemiology studies”
should also include longitudinal data on health
information supply.

“A new research discipline and methodology has
emerged —the study of the determinants and

distrib of health i (
epidemiology, or infodemiology '

Introduction
An increasing proportion of people in
industrialized countries is using the Internet to

and ions have been described as
“insufficient to characterize the timeliness or
sensitivity and specificity” *

I explored whether an automated analysis of
trends in Internet searches could be useful to
predict outbreaks such as influenza epidemics.
To do so, I first had to develop a method for
gathering data from Google. I then developed a
model for predicting an influenza outbreak on
the basis of changes in Internet search activity
for flu-related information. The model was
evaluated against a traditional surveillance
method which utilizes “sentinel physicians”, who
manually report encounters with sick patients to
a public health agency.

Methods
I aimed to correlate data from the Canadian flu
season 2004/2005 over a period of 33 weeks
from week 41/2004 (Oct 3-9) to week 20/2005
(May 15-21) with Internet data for flu-related
searches.
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By Eleabath Landau

(CNN) — If you have a fever, headache and runny nose, type the words “lu
Symptoms” to see whether you've come down with influenza.

cfuenzaacivey s G00gle knows that you might do something like.
that,and italso knows which U.S. state you'e in.

Now, its putting that information together in a tool
that Google says could detect flu outbreaks faster

than traditional systems currently in use.

Google’snew publichealnniatve, Google Flu Trands,loks at e rlato papulariy of a sew of -
related search te

Wn: Flu Trends is that it moms with sick
children — learn about the current flu actvty evel in their own state based on data thats coming In this
week," said Jeremy Ginsberg, the lead engineer who developed the site

The tool, which launched Tuesday, idea
‘where flu-related search terms are currently popular.
=1 Wath CNN.com's Elizaboth Landau explain how Googla Flu Trands works »

The Centers for ang Google on the project, helping validate
and refine the model, and has provided flu racking data over a five-year period, said Dr. Joseph Bresee,
chief of the epidemiology and prevention branch in the CDC's influenza division.

Athough it the need for real Flu Trend: d model, and the
CDC looks forward to testing itthis flu season, Bresee said.

Don't Miss

We
including technology like this, in rying 1o figure out if there’s better ways
- Google Flu Trends. e .

the United States,” he said. ‘In theory atleast,this idea can be used for
any disease and any health problem.”

a terms and CDC's
surveillance data, Ginsberg said,

Inthe 2007-08 flu season, current flu levels one than
published CDC of the nine U.S. . Google

@ Tostyour knowladge of cold and flu »
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“H1N1 marks the first
iInstance in which a
global pandemic has
occurred in the age
of Web 2.0 and
presents a unique
opportunity to
iInvestigate the
potential role of these
technologies in public
health emergencies.”

Chew C, Eysenbach G (2010) Pandemics in the Age of Twitter: Content Analysis
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Pandemics in the Age of Twitter: Content Analysis of
Tweets during the 2009 H1N1 Outbreak
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Abstract

Background: Surveys ace popular methods 1o measure public perceptions in emengencies but can be castly and time
consuming. We suggest 2nd evaluate a3 complementary “Infovellance™ approach using Twitter during the 2009 HINT
pandemic. Our study aimed ta: 1) monitor the use of the terms “HINT" versus “swine Mu” over time; 2) Condudt a content
analyss of “tweets”; and 3) valicate Twiter as a realtime contenz, sentiment, 2nd public attention trend-tracking tcol.

Methodology/Principal Findings: Between May 1 and December 31, 2009, we archivec over 2 milion Twitter posts
containing keywords “swine flu,” “swineflu,” ancior “HIN." using Infovigll, an Infovelllance system. Tweets using “"HINT®
increased from 88% to 405% (R°=788; p<001), indicating 3 geadual adoption of Workd Health Organization-
recommended terminology. 5395 tweets were omly selected from 9 cays, 4 weeks apart and codec using a tri-axial
coding schemwe, To track tweet content and 10 test the feasiilty of automated coding, we created database queries foe
keywoeds anc corredated these results with manual coding. Content analysts Indicated resource-related posts were most
commonly shared [5265) 4,5% of cases were identified as misinfoemation, News websites were the most papular sources
(23.2%), while gavernment and health agendes were linkad only 1.5% of the time. 7/10 automated queries comelatec with
manual coding. Several Twitter activity peaks coincided with major news stoeies. Our resulls correlated well with HINY
Incikdence data.

Canclusions: This study |llustrates the potential of using sodial media to conduct “Infodemiology™ stucies for public heakh.
2005 HIN -related tweets were peimarily used to disseminate information from credible sources, bt were also a sowece of
opinions and experiences. Tweets can be used foe real-time content analysis and knowledge transiation resezech, allowing
health authorities 1o respond 10 public Concems.
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Introduction

of Tweets during the 2009 H1N1 Outbreak. PLoS ONE 5(11): e14118



Table 1. Descriptions and Examples of Content Categories

Content

Description

Example Tweets

Resource

53 %

Tweet contains HINI news, updates, or
information. May be the title or summary
of the linked article. Contents may or may
not be factual.

“China Reports First Case of Swine Flu
(New York Times): A 30-year-old man who
flew from St. Louis to Chengdu is..
http:/ftinyurl.com/rdbhcg ™

“Ways To Prevent Flu
http:/ftinyurl.com/rdldcx #swineflu #hinl”

Personal Experience

23 %

Twitter user mentions a direct (personal)
or indirect (e.g. friend, family, co-worker)
experience with the HINI virus or the
social/economic effects of HINI.

“Swine flu panic almost stopped me from
going to US, but now back from my trip and
so happy I went :-))”

“Oh we got a swine flu leaflet. clearly the
highlight of my day”

“My sister has swine flu!”

Personal Opinion
and Interest

14 %

Twitter user posts their opinion of the
HINI virus/situation/news or expresses a
need for information.

“More people have died from Normal Flu
than Swine flu, its just a media hoax, to take
people's mind off the recession”

“Currently looking up some info on HINI"”

Rl

“Swine flu is scary!

Jokes/Parody

8 %

Tweet contains a HINI joke told via
video, text, or photo; or a humourous
opinion of HIN1 that does not refer to a
personal experience.

“If you're an expert on the swine flu, does
that make you Fluent?”

Marketing 1 %

Tweet contains an advertisement for an
HINI-related product or service.

“Buy liquid vitamin C as featured in my
video http://is.gd/87r #health #hinl”

Spam

2 %

Tweet is unrelated to HIN1

“musicmonday MM lamarodom Yom
Kippur Polanski Jay-Z HINI Watch FREE
online LATEST MOVIES at

hitp://a.gd/b1 5861

Chew C, Eysenbach G (2010) Pandemics in the Age of Twitter: Content
Analysis of Tweets during the 2009 H1N1 Outbreak. PLoS ONE 5(11):



Absolute and relative number of H1N1/Swine-Flu Tweets
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The relative proportion of tweets using “HI1N1” increased from 8.8% to 40.5% in an almost
linear fashion (R2=.788; p <.001), indicating a gradual adoption of the WHO-recommended
HINI terminology as opposed to “Swine Flu”
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Figure 1. The role of infodemiology in public health
that (1) epidemiologic methods and terminology (e.g., While the Internet is currently the main source of such
prevalence) can be used to study and describe informa-  information, in principle any consumer health informat-
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“Infodemiology”

the epidemiology of information

Describing and analyzing health
information & communication patterns
(e.g. on the Web)

for public health purposes

/ N\

Demand Supply

Metrics Metrics
(search & navigation data) (what’s published e.g on
webpages, Twitter etc.)

Eysenbach G

Infodemiology and Infoveillance: Framework for an Emerging Set of Public Health Informatics
Methods to Analyze Search, Communication and Publication Behavior on the Internet

J Med Internet Res 2009;11(1):e11 https://doi.org/10.2196/jmir.1157
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Infodemiology (Eysenbach 2006, Eysenbach 2009) can be 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. Infodemiology data can be collected and analyzed in near real time. Examples for infodemiology applications include: the analysis of queries from

Internet search engines to predict disease outbreaks (eg. influenza); monitoring peoples' status updates on microblogs such as Twitter for syndromic surveillance; detecting and quantifying disparities in
health information availability; identifying and monitoring of public health relevant publications on the Internet (eg. anti-vaccination sites, but also news articles or expert-curated outbreak reports); automated
tools to measure information diffusion and knowledge translation, and tracking the effectiveness of health marketing campaigns. Moreover, analyzing how people search and navigate the Internet for health-

related information, as well as how they communicate and share this information, can provide valuable insights into health-related behavior of populations. " (Eysenbach 2009)
See also related E-Collections:
Infoveillance, Infodemiology and Digital Disease Surveillance and Pharmacovigilance
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Assessment of Health Information About COVID-19 Prevention on the Internet:
Infodemiological Study

lanacio Hernandez-Garcia, Teresa Giménez-J(lvez
JMIR Public Health Surveill 2020 (Apr 01); 6(2):e18717
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Behaviors Conveyed on YouTube to Mitigate Transmission of COVID-19
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Park HW, Park S, Chong M

An Infodemiological Study on Coronavirus (COVID-19) in South Korea:
Conversations and Medical News Frames on Twitter

JMIR Preprints. 26/03/2020:18897
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Geldsetzer P

Use of Rapid Online Surveys to Assess People's Perceptions During Infectious
Disease Outbreaks: A Cross-sectional Survey on COVID-19
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Online Survey Reveals Patient Knowledge,
Misperceptions About COVID-19

APRIL 04, 2020
Samara Rosenfeld

Findings from an online survey could help guide information campaigns
regarding appropriate coronavirus disease 2019 (COVID-19) measures and
misperceptions, according to the findings of recent research.

Pascal Geldseltzer, MD, MPH, PhD, administered an online questionnaire to
6000 adults—3000 in the US and 3000 in the UK to determine knowledge
and perception of COVID-19 among the general public in the 2 regions.
Geldseltzer found that such surveys could be an important tool in tracking
knowledge and misperceptions during rapidly moving infectious disease
outbreaks. While patients had a general understanding of how the disease
spreads, they still believed many misconceptions spread around the news
and internet.

Pascal Geldseltzer, MD, MPH, PhD
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PREreview + JMIR Publications Virtual COVID-19 Preprint Journal Club

(Toronto/Portland, 27 March 2020) PREreview and JMIR Publications are joining forces to bring together scientists from across the globe for a virtual

discussion and collaborative review of a recent preprint covering new research related to coronavirus SARS-COV-2 leading to the disease referred to as

COVID-19.




Unintended consequences:
Twitter censorship
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e Halted

Samuel Gaye

Hi team!

| hope you don't mind the email. | just got assigned to be the JMIR Publications Twitter Account Representative and wanted to reach out and introduce myself. My team focuses on personalized support to help
you achieve your goals using Twitter Ads.

| noticed you had tried to launch a campaign, but it was halted. Twitter came out with some guidelines around COVID-19. I'm more than happy to discuss those and chat about how you can market your brand

during this time if you have 15-20 minutes in the coming week to set up an intro call? Feel free to use my calendar (https://success.twttr.com/c/Samuel_Gaye) to put some time on my calendar if that is more
convenient.

Looking forward to working with your team!
Best,

Samuel Gaye
Twitter | Client Success



Conclusions

e Infodemic Preparedness: Build Infodemiology
Tools

« WHO-backed Hackathons
« WHO Collaborating Center(s)

e Antidot to misinformation: Openness
e Transparency -> Trust

e Open Science: Open Data, Open Peer-
Review, Open Source, Open Access

« Challenge: Speed vs Rigor, new peer-
review models are needed



