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Motivation

Deluge of misleading health news over social

media
More than 50% of the top-20 Facebook stories
containing “cancer” in headline were False. [Katie
Forster 2017]
“Pricking someone’s fingers and ears during a stroke
can save their life” - went viral. [Daniel Funke 2019]

Click-through-rate (CTR) -based pay policies

intensify the phenomenon
Bots in social networks significantly promote
unsubstantiated health-related claims.

Alarming for general people
35% of U.S. adults have gone online to self-diagnose a
medical condition.[Michelle Castillo 2013]
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BREAKING : Circum_cised Men At Risk Of New Cancer — Ministry Of Health
Revealed!
SHARE TO WARN YOUR BROTHERS

DAILYTIMES.CO.ZA
New cancer threat for circumsized men

Latest Headlines | Health | Health Directory | Discounts
Low carb diets like Atkins, Paleo or

Keto linked to risk of birth defects
including spina bifida, study claims



Motivation

Health misinformation can be critical
Fake news about vaccine caused measles outbreak in
Europe [Muiris Houston 2018].
Can damage the credibility of the health-care providers
and create a lack of trust in taking medicine, food, and
vaccines.

Health misinformation is a relatively unexplored area . .. whiste on Fiu shot ts esigned to
Lack of reliable entities to debunk health s
misinformation.
Very few computational approaches with limited
success.
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h I Dr. John Bergman issues warming to the public of flu panic’. Dr. John Bergman says the fiu
a.r e S u r vacone is laced with cancer-causing ingredients. A top doctor has gone on the record Lo biow
the whistie in a video statement and reveal that flu vaccnes have been laced with “cancer-
dear.lab M M : 2
niversity




Workflow

Fio/3 P Articles
osts [ Structural
' — Top
‘
—
w

Outlets Corpus Analysis Features Classifier

mUNIVERSITY Char Ies Sturt
MISSISSIPPI “[ University




¢¢

Data Preparation



Media Outlet Selection & Data Collection

/ Health On th
Net
Post

Collected Posts using FB Graph API
Data Collected From January 1, 2015 — April 2, 2018

Collection
U.S. Govt.
Organizations
Most Artlcl'e
Circulated Collection

Used Python Package to collect Article Content

» 29,047 articles from reliable and 15,017 articles from

unreliable outlets

Dr. Melissa, \/
Wikipedia

Filtering

J
"
« Identified Topic by Google Cloud NLP API
« Filtered out articles not related to health
/
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Structural Analysis

Headline is the most important part of a news article.

Only 4 out of 10 Americans read beyond the headline. [Breaux, C.
(2015)]

A longer headline receives more click than a short line
does. [Breaux, C. (2015)]

Unreliable outlets (12.13 words/headline) use longer
headlines than reliable outlets. (8.56 words/headline)
An unreliable outlet’s headline has a higher chance of
receiving more clicks or attention than a reliable outlet’s

headline.
‘ “[ Charles Sturt
dear.lab U anerSIty

) WRUNLVERSITY
1Y MISSISSIPPI




Structural Analysis

Examined the clickbaityness of the headlines.
Used two supervised clickbait detection model (Cohen’s k = 0.44)
Considered headline as a clickbait if both models labeled it as clickbait.

Unreliable outlets (40.03%) practice more clickbait than reliable

outlets (27.29%).
Unreliable outlets use demonstrative adjective and numbers

significantly more than the reliable outlets.

B Reliable

Superlative Words
B Unreliable
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Topical Analysis

. . people , s we1 ht
Used Latent Dirichlet Allocation StUdXS ) ld i S klnva]c'clllﬁee g exDr%as! mt%o
(k=3) e Cancer 1nfect10n J3% I A
. care r u S |—{ ,_' i ©
health percent p,egnam Y dietdiabetess ¢

Representations are different for

the common topic, e.g. “Cancer”
In reliable outlets, the topic is (a) RT1 (b) RT2 (c) RT3
associated with research studies,

facts, and references. Gancer CSO p ut > E'l;enao nOl].

i tudy ,autism phealty SUEA bod 2
fin unrepable outlets, the r{?éaé E:Yl ﬁ e E" d oily CCJ ¥ Wa t el
iscussions are on an i
''''''' dlsease healt g fat dlet eat -C m ha l r;sl.sjenstgl

unsubstantiated claim - how

vaccines put people under autism
and cancer risk. (d)UT1 (e) UT2 (f)UT3
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Topical Analysis

Identified topic by Google pharmacy o
Cloud NLP API. food i
For reliable, the distribution is ﬁ“:” beverages
significantly dominated by jmp\g rﬁ’k*’.'t;
health condition. iy S

Percentages of nutrition and

facilities & services
mental

Sub-categories of Reliable Articles

Sub-categories of Unreliable Articles

loss

face

health & body care

food are noticeable for eprocucte o
Lll’ll"ellable OlltlEtS. nutrition nutrition
. . health
Reliable and Unreliable outlets - condions

cover different topics.
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Percentage of Articles
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Percentage of Articles

Only 4 of the 10 categories are
common.
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Semantic Analysis

Use of quotations and links indicates

credibility of an article [Sundar, S. S. 0175 e Reliable Sources

B Unreliable Sources

(1998), De Maeyer, J. (2012)]. 0.150
Used the Stanford QuoteAnnotator o1
to identify the quotations from a :
news article. —-—
Reliable outlets (3/article) use more
number of quotes than unreliable
outlets (1/article).
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Semantic Analysis

On average, a reliable outlet
sourced article contains 8.4
hyperlinks and an unreliable
outlet sourced article contains
6.8 hyperlinks.

Articles from reliable outlets
(median 8)contain more
hyperlinks than the articles
from unreliable outlets
(median 2).
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Classification

Performed 5-fold
cross-validation using several
classical machine learning
models.

Linear Support Vector classifier
outperformed others.
Experimented with three
different combinations of
feature sets.

Combination of both feature sets
improves overall performance.

i
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Features Labels Precision | Recall | F-1
Unreliable 0.94 0.92 | 0.93

Word (W) Reliable 0.96 0.97 | 0.97
Macro-Avg 0.95 0.95 | 0.95

Extracted Unr-eliable 0.76 0.47 | 0.58
Features (EF) Reliable 0.78 0.93 | 0.85
Macro-Avg 0.77 0.70 | 0.72

Unreliable 0.95 0.93 | 0.94

W + EF Reliable 0.97 0.97 | 0.97
Macro-Avg 0.96 0.95 | 0.96
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Conclusion and Future Work

Analyzed structural, topical, and semantic differences between articles
from reliable and unreliable outlets.

Identified some patterns that can potentially help classify articles of
reliable outlets from unreliable outlets.

Our classification model showed better performance with the inclusion
of these patterns.

In future, we want to incorporate the videos, cited experts, users’
reaction and other metadata in combating health disinformation.
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