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Epidemiology vs. Infodemiology (1)

 Epidemiology: the study

of the different factors
occurring along with
diseases and their
distribution in the
population

— Descriptive E.

— Analytical E.

— Interventional E.

* Infodemiology

(information
epidemiology): studying
the determinants and
distribution of health
Information and
misinformation globally
— Descriptive E.

— Analytical E.

— Interventional E.



Descriptive Infodemiology

» Descriptive epidemiology:
studying frequency
(prevalence) and
distribution of diseases
and risk factors in
populations,

 enables to identify
possible disease
outbreaks

* Descriptive

Infodemiology: studying
proportions (prevalence)
of “Inaccurate” or
Imperfect health
Information, and quality
markers

Raising a flag, pointing to
areas where fraud /
misinformation is
prevalent, identifying
gaps in information
provision / knowledge
translation



Analytical Infodemiology

e Analytical e Analytical
epidemiology: Infodemiology:
studying associations studying associations
between risk factors between information
and health outcomes characteristics or
using multivariate “gquality” markers and
regression outcomes or other

variables (using
multivariate

regression)
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Technical Criteria

Source Criteria

Source and process to
produce website
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Content Criteria

(presentation)
Accessability
Disclosure/ g Readability
Metainformation \«\\0"*‘/‘(} g Usability
- Accurate/
Features/ Evidence-based

~
~
>

Design

Privacy Policy
Editorial Policy
Advertising Policy
Disclosure, Candor
Currency-Disclosure
Authorship-Disclosure
Sponsorship-Disclosure

Target Audience, Purpose, Scope

Considered ethical

+ create context
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Completeness

Knowledge change
Behaviour change
Health outcome




s a health website CREDIBLE?

C urrent and frequently updated

R eferences cited

E xplicit purpose and intentions of the site
D isclosure of developers and sponsors

| nterests disclosed and not influencing objectivity
(e.g. financial interests)

B alanced content, list advantages and
disadvantages

L abeled with metadata
E vidence-level indicated

Eysenbach G. Infodemiology: The epidemiology of (mis)information.
Am J Med 2002;113(0):763-765



EDITORIAL

Infodemiology: The Epidemiology of

(Mis)information

Gunther

uch af the health information an the Internet

has been described as being discordant with

infarmation from evidence-based sources (1)
A new research discipline and methodology  has
emerged—the study of the determinants and distribution
of health information and misinformation—which may
be useful in guiding health professionals and patients to
quality health information on the Internet. [nformation
epidemiclagy, ar infodemiology, identifies areas where
there is a knowledge translation gap between best evi-
dence (what same experts know) and practice (what most
people do ar believe ), as well as markers for “high-quali-
ty” information.

The first infodemiological study was published in 1996
(2}, but this type of research only became widely known
with a subsequent publication in a prominent journal (3}
A recent review identified 79 infodemiological studies
(1), and as of today more than 100 articles have been
published. Most of the early studies were descriptive, re-
porting the percentage aof websites that had inaccurate ar
atherwise imperfect health information (13, Such studies
are also useful in identifying where the evidence is con-
flicting, where frand is prevalent, or where misleading
advertisements prevail over balanced health education.
For example, studies have concluded that up to 90 of
information on diet and nutrition is unreliable, com-
pared with anly 5% tor cancer (1).

Descriptive studies, however, do not explain how indi-
catars for quality and website characteristics are related,
and whether these characteristics are associated with util-
ity to the consumer. Analytical studies, which employsta-
tistical methods such as multivariate regression to ex-
plore how quality criteria and other variables are related
{Figure), are more useful in addressing questions such as
“Are government sites more accurate than commercial
sites?” ar “Are websites that disclose the authorship and
include a date of last update more accurate?” One impor-
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tant question is which markers or characteristics of a
weebsite are “valid” quality criteria to discriminate or pre-
dict a “good” health website. A valid quality criterion
would be a feature (or a combination of features) that
predicts effective health communication in terms of im-
proving knowledge or changing health behavior, or
which is associated with a measurable effect on health out-
comes. However, analyses of site characteristios and health
outcomes can be complicated, since measuring the very
simall and indirect effect that a singlesite may have on health
outeomes is not feasible. Furthermore, users rarely use only
one website and often use other sources of information, and
health outcomes may take years to develap,

Perhaps a mare realistic aim of analytical studies is to
answer the question of whether technical or farmal site
characteristics that suggest accuracy of content can be
identified, as was done by Martin-Facklam et al. in this
issue of the Jowrnal (4). The authors found citing refer-
encesand an absence of financial interest to be associated
with content accuracy. Indeed, websites targeted at med-
ical professionals are more likely to provide references (5)
and may be mare consistent with evidence-based guide-
lines. Disclosure of the authors” names was not found to
be a predictar of site reliability, perhaps because govern-
ment organizations (&), other organizations, and drug
companies (7) do not vsually provide the names of au-
thors on their websites, Disclosure of when the website
was last updated may also bean independent predictor of
site accuracy, although this association was not observed
in an earlier analysis (8). One study suggested that dis-
playing the HONcode loga, having an organization (.org)
domain, and displaying a copyright are predictars af con-
tent “reliability”™ (2. These authors, however, evaluated
comprehensiveness rather than accuracy (1), Forall these
results, the question of whe ther these findings can be gen-
eralized arises.

Technical {or formal § markers are called “valid” qual-
ity criteria if they predict accurate content, as accurate
content is assumed to lead to pasitive health outcames.
Conversely, failure to establish an association between a
quality eriterion and accuracy of site conmtent does not
mean that the marker is an “invalid” quality criterion,
because some criteria such as disclosure of sponsorship or
appropriate privacy policies are ethical tenets and quality
criteria per se. They have face validity, independent of
whether they predict an accurate website or a positive
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Gunther Eysenbach
Infodemiology: the epidemiology of (mis)information
American Journal of Medicine, 2002;113(0):763-765
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Empirical Studies Assessing the Quality
of Health Information for Consumers
on the World Wide Web

A Systematic Review
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Meta-analysis of
Information quality on
the web
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Empirical studies assessing the
quality of health information for
consumers on the World Wide Web:
A systematic review.

JAMA 2002; 287: 2691-2700



Systematic review of studies evaluating health information on the web
(Eysenbach et al ., 2002. JAMA 2002; 287: 2691-2700)

Inaccurate / non-evidence based
O% information on the web 100%

Diavison 1996 - Mutrition .

\McClung 1995 - Diarrhea .
|Hatfield 1939 - Drug
|Pandolfini 2000 - Cough ®
| Tamm 2000 - Mammaography &
|Eiermann 1893 - Ewing .
\hiles 2000 - Diet &
|Griffith 2000 - Depression %

|Li 2001 - Back pain 1996
\Li 2001 - Back pain 1999 .
[YWright 1999 - Etiology CF3 ®
\Ahbott 2000 - MMR vaccine ®
\Beredjiklian 2000 - Carpal tunnel .

|Bogenschutz 2000 - Hallucinogens »

|Hellaweay 2000 - prostate cancer &
\Hellaway 2000 - testicular cancer &
|stone 2001 -racular degen .
\weronin 2000 - Opuntia confl &
[%'eronin 2000 - Opuntia n.s. .
|Gillois 1993 - cardiovasc risk pred -
|=oot 1999 - vascular surgery $
|'=hon 1939 - breast cancer .

|Chen 2000 - ped surgery
\Diering 2001 - urinary incontinence

|Gordon 2001 - procedure breast augmentation 9
[Jiang 2000 - arthodantics
[Suarez-Almazor 2001 - rheumatoid arthritis

n=1781 websites
27 studies




Systematic review of studies evaluating health information on the web
(Eysenbach et al., 2002. JAM A 2002; 287: 2691-2700) Inaccurate /

non-evidence based
OO/O information on the web 100%

Diavison 1996 - Mutrition '

PcClung 1998 - Diarrhea .
Hatfield 1999 - Drug
Fandolfini 2000 - Caugh e
Tamm 2000 - Mammaography -

Biermann 1999 - Ewing | p.
Miles 2000 - Diet .

sriffith 2000 - Depression %

Li 20017 - Back pain 19596
Li 20017 - Back pain 1999 .
Wright 1999 - Etialagy CFS *
Abbott 2000 - MME vaccine ®
Beredjiklian 2000 - Carpal tunnel .

Bogenschutz 2000 - Hallucinogens »

Hellaway 2000 - prostate cancer | > @

Hellaway 2000 - testicular cancer | >
=tone 2001 -macular degen .
Yeranin 2000 - Opuntia confl &
Yeranin 2000 - Opuntia n.s. .
(Sillois 1993 - cardiovasc risk pred -
oot 1993 - vascular surgery $
Shon 1999 - breast cancer f= . .
Chen 2000 - ped surgery .
Diering 20071 - urinary incontinence

Gordan 2001 - procedure breast augmentatian ~B0/A 1|
Jiang 2000 - orthodontics Cancer 5 /0 Inaccurate n=1781 websites

suarez-Almazor 2001 - rheumatoid arthritis | - | | 27 studies




0%

|naccurate /
non-evidence based
information on theweb

Systematic review of studies evaluating health information on the web
(Eysenbach et al., 2002. JAMA 2002; 287: 2691-2700)

100%
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Nutrition ~45% inaccurate

Diet ~89% inaccurate

®

n=1781 websites
27 studies



, lTechnical* (disclosure / transparency) consensus quality criteriafor

health websites
Cuality criterion Wo of Total mamber of | Proportion (%6 of p-value
studies wehsites, sites’pages nof
webhpages cotmplying
evaluated
a Disclosure of authorship 19 16364 (578 ! =0.001
2] Diselosure of ownership 5 194 1.0 0.279
c | Sources clear 4 110 CEEY R =0.001
d | Disclosure of sponsorship 7 738 234 ° 0.006
e Digelosure of adwvertising 3 119 203 0113
f | Statement of Furpose 4 230 T Bk =0.001
= General disclosures 3 205 (497 0.001
h | Date of creation disclosed 3 254 a3.1 0564
1 Diate of last update disclosed 7 a01 SEE N 0.04%
i Date of creation or update disclosed 12 1566 G3.n ™ =0.001
k | Authors credentials disclosed o 1030 (FO.a |7 =0.001
1 Credentials of physicians disclosed 3 a1 275 0.299
m | Authors affiliation disclosed 5 779 v s =0.001
n  Easynavigation (subjective rating) 4 326 (o™ =0.001
! Internal search engine present 3 1 791 0164
f Litiks provided 4 238 2707 0.00%
] Referenices provided 30 2135 GER =0.001
t Balanced evidence 3 123 (47.6n Y =0.001
g Winting style appropriate (subjective rating 4 126 162 0.240
t Feedback mechanisms provided 4 b5 (14.m =0.001
u | Faxrmamber provided & 1522 (32.m " 0024
v Email provided a 1642 T 0.001
w | General disclaimers provided £ 390 (75t 0.047
3 Copyright fiotice 4 318 40 9 0.093
7 Editorial reviewr process 5 166 af3 0.754
22 Hierarchy of evidence clear 4 29 Th 4 0.747




Limitations of descriptive
“Infodemiology” studies

Impossible to draw a “random” sample of websites
(search engines -> selection bias)

Limited comparability, no control group

Evaluation of “accuracy”: The higher you set the bar (the
more evidence-based the gold standard), the more
“Inaccurate” information you will find

“Accuracy” often confused with “completeness” (sites not
containing all elements from a guideline referred to as
“Inaccurate”)

unit of evaluation often unclear (webpage vs website)
“so what”?

(Eysenbach et al., 2002. JAMA 2002; 287: 2691-2700)



Trust me.
I'm a website

BMJ Theme Issue
,Quality of health
information”

9 March 2002
(Volume 324, Issue
7337)

How do consumers search for and appraise health
information on the world wide web? Qualitative study
using focus groups, usability tests, and in-depth interviews

Cunther Eysenbach, Christian Kahler

Abstract
Ohjectives To describe technigques for retrieval and

appraisal used by consumers when they search for
health information on the internet.

Design Qualitative stoady using foos groups,
raturalistic observation of consumers searching the
world wide web in a usability aboratory, and in-depth
e views.

Participants A total of 21 users of the internet
participated in three foos group sessions, 17
participants were given a series of health questions
and observed in a usability laboratory sctting while
retrieving health information from the web; this was
followed by in-depth interviews,

Setting Heidelberg, Germary.

Resulis Although their search technigue was ofien
suboptimal, internet users successfully found health
information o answer questions in an average of 5
rirites 42 sevonds (median 4 minutes 18 seconds)
por question. Participants in foeois groups said that
when assessing the credibility of a website they
primarily looked for the source, a professional design,
a scentific or officdal touch, language, and ease of use.
However, in the observational stucdy, no participants
checked any “about us” sections of websites,
disclximers, or disclosure statements. In the
postsearch interviews, it emerged that very few
participants had noticed and remembered which
wehsibes they had retrieved information from.
Conclusions Further observational sidies ane
necded 1o design and evaluate educational and
technologrical innovations for guiding consumers to
high cuality health information on the wel

Introduction

Little is known about how consumers retrieve and
assess health information on the world wide web, Some

BM] VOLUME 524 % MARCH 2002 bmjoom

surveys have elicited data by using semistructured
questionnaires or foous groups'™ but litde (if any)
unobirusive observational research has been done (o
explore how consumers are actually surding the weh.
Although several criteria for quality of health websites
have been proposed—inchuding disclosure of site own-
ers, authors, and update cycle *<little or nothing is
known about whether and 1o what degree such mark-
ers are recogmised or even looked at by consumers or
what other credibility markers consumers are looking
for. We aimed to olain qualitative and semicquantita-
tive data 10 generate some hypotheses ono how
consumers might search for and appraise health infor-
mation.

Methods

We used mulaple methods of data collection that are
commaonly used in studies of  human-computer
interactions,” combining foous groups” naturalistic
observation of consumers searching the internet, and
post-search in-depth interviews. Two researchers inde-
pendently analysed transcripts by using N5 (NUIHIST
5.0 QSR International, Melbourne) with the grounded
threory approach.®

Farticipants in the foous groups and the observa-
tional study were mostly healthy volunteers recmited
through newspaper advertisements seeking people who
had already searchied for health information on the weh,
W selected them on a first come first served basis,

Focus groups

We  held  three focus group sessions with 6-8
participants each (21 participants in total: five men, 16
wormen; mean and median age 37, range 19-71 years)
in March 2001, Self reported internet experience of
the participants ranged from 17 o 84 months (mean
165 months: median 42 months). Fach session was
Facilitated by a skilled moderator and lasted about two

Uit for
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Chnical Sccial
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University of
Heidelberg,
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How do consumers search for and appraise health information on the
World-Wide-Web? Qualitative study using focus groups, usability tests and
in-depth interviews

e Focus Groups
* How do you search for information?

* Which markersfor quality / credibility do you
use?

o Usahility lab:
» Giving health questions to consumers

» Let participants search the web and try to come
up with an answer from the web

» Sessions logged, videotaped

e In-depth interviews:
e post-interview with consumer
o qualitative analyis

Eysenbach G, Kéhler C. BMJ 2002; 324: 573-577



Credibility criteria applied by consumers (from focus groups)

*Authority of source (not confirmed in usability tests)
«L_ayout and appear ance

*Advertising

*Readability

*Outbound links

Picture of the sSite owner

*Email

Credentials and qualifications

*Updating of content

*Quality seal and third party
endor sements

Eysenbach G, Kohler C. BMJ 2002; 324. 573-577



Role for WHO/PAHO

~acilitate education and training
Help creating a “web of trust” (semantic web)

—oster and disseminate research, create
collaborating centres in the field of consumer
nealth informatics

Promote best practices, incl. use of metadata

~acilitate and disseminate standards, eg
HIDDEL

Eysenbach G.

An Ontology of Quality Initiatives and a Model for Decentralized, Collaborative
Quality Management on the (Semantic) World Wide Web.

Journal of Medical Internet Research 2001;3(4).e34

<URL.: http://www.jmir.org/2001/4/e34/>



HIDDEL - XML/RDF

Health Information Disclosure Description &
Evaluation Language

Health information provider

describes and discloses properties of the service

HIDDEL

[MmedPICS]
metadata
vocabulary

Third party
(expert, rater)

describes and annotates
information and services

User

describes needs and expectations



Descriptive vocabularies Evaluative vocabularies

(used by info provider) (used by third parties)
Ethical codes HON _ EU DESIRE
AMA, IHC, HITI White Paper _ Project
Hi-Ethics [Rippen et. a.] — [1996]
Dublin Core medPICS 0.3 (1997) . 1
| [Eysenbach, 1999 «— Thirdparty
DublinCore .~ Meth Inf Med] eval uation
extensions (FDA,
[Malet, 1999 / OMNI, WHO
JAMIA] - etc.)
\ Consensus Workshop Svtematic literat _
. yStemallC literature review on
Heidelberg, 9/2000 | sudies ing health
[Cl SMeF 7000 l information on the web
Darmoni, [Eysenbach, JAMA 2002]
Meth Inf el 11edPICS / medRDF 0.6
e-Europe experts
Public consultation l 2001
2000/2001 l TC251
HIDDEL 1.0 - CEN/ISO
pilot test 2001 pre-standard

Comprehensive vocabulary



MedCIRCLE: Collaboration for Internet Rating, <<%
Certification, Labelling and Evaluation ﬁ

Agency for Quality in
Medicine, AQuMed, Germatr
Medical Association

Web medica Accredita,
Medical College Barcelona
CISMEF France

Canada Health Network, ...

T

Health Information Provider

MedCIRCLE

——CISMeF——

Evaluate /
annotate

A Self-disclosure in Export Metadata in
computer-readable XML/RDF
HIDDEL format
MedCIRCLE Website Open Directory of
[
- | >
Automatic comparison /'/ \

with user preferences

‘ Health kiosks Gateways

//' Search engines [FA R —

> e

Access via MedCIRCLE button | e




Bristol Biomedical Image Archive - Hetscape
Latel Beabeten fnwcht Gehe Lommunicalor Hife Metadata coming from health information provider %
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A collection of

Search the archive:

about | searu:h options | browse | help | feedback | registration | privacy and usage rules
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2l MedCIRCLE Site Information Page - Microsoft Internet Explorer
File  Edit

AMU-<OXTVOMNE~

{ ) BioMed Central ~

Info - I_I|;| ~ AP Highlight
L&

Website Annotation System

disclosure identity service

sitespecific content

policies quality




Client (user) Host (info provider)

Third party

Target _group =
adult | ayperson

Fundi ng_Source =
public fundi ng
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Impact of the Internet?

Few high quality studies have assessed the effectiveness of health care intervention
delivered over the internet

It can be difficult to distinguish between the effectiveness of the intervention and the
influence of the medium

Interventions that have been shown to be effective through other media, such as
cognitive behavioural therapy and decision aids, have been effectively provided via
the internet

There is little information as yet whether use of the internet by consumers affects the
interaction between consumers and health professionals and whether use of the
internet could enhance or interfere with the relationship.

Knowledge of disease and self management of disease may be positively influenced
by internet interventions, but this effect can be limited by the high rates of drop-outs
from studies

Qualitative studies indicate that participants feel that there is an increase in social
support and enablement as a result of the use of the internet, but this has not been
evaluated fully in quantitative studies.

Although there is the potential for the internet to increase access to information and

some forms of health care interventions, at present there remain many barriers to
access.

Doust J, Del Mar C, Pietzrak E, Brown R. The Impact of the Internet on Consumers
Health Behavior: a Critical Literature Review. J Med Internet Res (in press)
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