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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

• Analytical 
epidemiology: 
studying associations 
between risk factors 
and health outcomes 
using multivariate 
regression

• Analytical 
Infodemiology: 
studying associations 
between information 
characteristics or 
“quality” markers and 
outcomes or other 
variables (using 
multivariate 
regression)



Source Criteria
Source and process to 

produce website

Technical Criteria
(presentation)

Content Criteria

Accurate/
Evidence-based

Completeness

Accessability
Readability

Usability

Features/
Design

Disclosure/
Metainformation

Knowledge change
Behaviour change
Health outcome

Considered ethical
+ create context

Predict ?Predict ?

Privacy Policy
Editorial Policy
Advertising Policy
Disclosure, Candor
Currency-Disclosure
Authorship-Disclosure
Sponsorship-Disclosure
Target Audience, Purpose, Scope

Predict ? Influence ?

Influence ?
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Influence ?Influence ?

Source:
Gunther Eysenbach
Infodemiology: the epidemiology of (mis)information
American Journal of Medicine, 2002;113(0):763-765 



Is 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
• I 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



Gunther Eysenbach
Infodemiology: the epidemiology of (mis)information
American Journal of Medicine, 2002;113(0):763-765 



Eysenbach G, Powell J, Kuss O, Sa 
ER. 
Empirical studies assessing the 
quality of health information for 
consumers on the World Wide Web: 
A systematic review. 
JAMA 2002; 287: 2691-2700

Meta-analysis of 
information quality on 
the web



100%0%
Inaccurate / non-evidence based 

information on the web

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

n=1781 websites
27 studies



100%0%

Inaccurate /
non-evidence based 

information on the web

n=1781 websites
27 studies

Cancer ~5% inaccurate

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



100%0%

Inaccurate /
non-evidence based 

information on the web

n=1781 websites
27 studies

Nutrition ~45% inaccurate
Diet ~89% inaccurate

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



„Technical“ (disclosure / transparency) consensus quality criteria for 
health websites



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)



BMJ Theme Issue 
„Quality of health 
information“
9 March 2002 
(Volume 324, Issue 
7337) 



• Focus Groups
• How do you search for information?
• Which markers for quality / credibility do you 

use?

• Usability 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

• In-depth interviews:
• post-interview with consumer
• qualitative analyis

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

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 



•Authority of source

•Layout and appearance

•Advertising

•Readability

•Outbound links

•Picture of the site owner

•Email

•Credentials and qualifications

•Updating of content

•Quality seal and third party 
endorsements

Credibility criteria applied by consumers (from focus groups)

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

(not confirmed in usability tests)



Role for WHO/PAHO
• Facilitate education and training
• Help creating a “web of trust” (semantic web)
• Foster and disseminate research, create 

collaborating centres in the field of consumer 
health informatics

• Promote best practices, incl. use of metadata
• Facilitate 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
[medPICS]

metadata
vocabulary

Health information provider
describes and discloses properties of the service

User
describes needs and expectations

Third party
(expert, rater)

describes and annotates 
information and services

HIDDEL - XML/RDF
Health Information Disclosure Description & 

Evaluation Language



HIDDEL 1.0
pilot test 2001

medPICS 0.3 (1997)
[Eysenbach, 1999
Meth Inf Med]

Dublin Core
Dublin Core 
extensions
[Malet, 1999
JAMIA]

Consensus Workshop
Heidelberg, 9/2000 Systematic literature review on

studies assessing health 
information on the web
[Eysenbach, JAMA 2002]

Descriptive vocabularies
(used by info provider)

Evaluative vocabularies
(used by third parties)

Ethical codes: HON
AMA, IHC,
Hi-Ethics

Third party
evaluation 
(FDA,
OMNI, WHO
etc.)

medPICS / medRDF 0.6

CISMeF
[Darmoni, 2000
Meth Inf Med]

HITI White Paper
[Rippen et. al.]

Public consultation
2000/2001

Comprehensive vocabulary

TC251
CEN/ISO
pre-standard

e-Europe experts
2001

EU DESIRE 
Project 
[1996]



MedCIRCLE: Collaboration for Internet Rating, 
Certification, Labelling and Evaluation

MedCIRCLE 

MedCIRCLE Website

Self-disclosure in
computer-readable

HIDDEL format

Export Metadata in 
XML/RDF

Gateways

Search engines

Health kiosks

Open Directory of 
RDF Files

Automatic comparison
with user preferences

Access via MedCIRCLE button

Health Information Provider

Evaluate / 
annotate

Agency for Quality in 
Medicine, AQuMed, German 
Medical Association
Web medica Accredita, 
Medical College Barcelona
CISMEF France
Canada Health Network, ...



Level 1

Metadata coming from health information provider

Metadata / certification info from third parties





User sets preferences

Client (user)

Metadata encoded 
disclosure information of 
the information provider + 

third party statements

Host (info provider)

Electronic, 
automatic 

„negotiation“
between client and 

host computer

Alerts,
Advice

Target_group = 
adult layperson

Funding_Source ≠
pharmaceutical 
company

Target_group = 
adult layperson

Funding_Source = 
public funding

Target_group = 
physicians

Funding_Source = 
pharmaceutical 
company

Third party

www.medcircle.org



MedCIRCLE collaboration

• A model for global collaboration with the 
aim to guide consumers to trustworthy 
health information

• Could be endorsed/adopted by WHO



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) 



Recruitement +
Informed Consent

Randomisation

Intervention:
Internet Class

Control
Group

Intervention
Group

Waiting Group

0
Baseline

t0

1 month
Measurement

t1

3 month
Measurement

t2

Phone callEligibility 
questionnaire
(all new pc 
patients)
-Current 
Internet / 
computer use
-General 
Computer 
Competency
-Interest in 
course

Questionnaires
Anxiety / Depression (HADS)
Satisfaction w/ care
Social Support (SRS)
Knowledge
Internet use + self efficacy
Decisional conflict scale (DCS)

(delayed)
Internet Class

Patient Diary
CAM use / out-of-pocket health care expenses
Information sources used
Questions List
(Optional: Appointment calendar, PSA log, addresses)

eligible

ineligible

Annual 
outcomes 
follow-up?
(treatment 
decision, 
outcomes)

The I3MPACT study



Thank 
you!

Dr Gunther Eysenbach,  
Email: geysenba@uhnres.utoronto.ca,
Personal Homepage: http://yi.com/ey/
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