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Geographic networks influence sentiment and dx
transmission
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What about online networks?
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You can count tweets but...

Figure 1. The number of tweets posted each day during the data collection period, including tweets rejecting the safety or value of HPV vaccines
(orange) and all other HPV vaccine tweets (cyan). Gray vertical lines indicate Sundays. No corrections for time zone differences were applied.
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Dunn AG, Leask J, Zhou X, Mand| KD, Coiera E. Associations between exposure to and
expression of negative opinions about human papillomavirus vaccines on social
media: an observational study. Journal of Medical Internet Research 2015;17(6):e144 .




counting tweets won'’t tell you about reach
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Measuring exposure to tweets is one option

Positive/Neutral

Negative

Connections between 30,621
Twitter users posting HPV
vaccine tweets

Dunn et al JMIR 2015



Exposure won'’t tell you about behavioural impact
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Aim

To determine whether state level differences in exposure to
information on Twitter about HPV vaccines were associated
with state level differences in HPV vaccine coverage.

Contents lists available at ScienceDirect
accine
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journal homepage: www.elsevier.com/locate/vaccine

Mapping information exposure on social media to explain differences
in HPV vaccine coverage in the United States
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Methods

The Uni\!erns%

State level coverage NIS 13-17 years
10,084 females and 10,743 males in 2014
10,508 females and 11,367 males in 2015

Measure of poverty, racial and ethnic
composition, insurance coverage, education
from 2014 census

Tweets collected between 1 October 2013
and 30 October 2015 using API which
repeatedly searches for tweets that include
“Gardasil, Cervarix, hpv + vaccine*, cervical +
vaccin*

273.8 million exposures to 258,418 tweets

Classified by topic using machine learning
methods.

Compared the models with those based on
insurance, income, education, and
race/ethnicity.

Julie Leask
@JulieLeask
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scientist. Vaccination, policy & risk
communication. @Sydney Uni Sydney
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Results
Distribution of 219.7 million potential exposures to HPV vaccine tweets by county
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Fig. 1. The distribution of the 219.7 million potential exposures to HPV vaccine tweets by county. Colors are given by each county's percentile among total exposure counts,
ranging from 0 to 19.7 million (New York County, NY). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this
article,)
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Topic modelling
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Example tweets from Topic 26: Y

- “#Gardasil #Vaccines "They've been robbed of their
womanhood:" Two sisters face one life-changing
diagnosis http://to.foxbnow.com/...”

- “Please don't give the HPV vaccine to your boys or
girls. http://www.wnd.com/...
https://www.youtube.conv...
http://healthimpactnews.com/...”
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Example tweets from Topic 27:
- “New HPV vaccine could protect
against 90% of cases of cervical cancer

following a trial of more than 14,000 Example tweets from Topic 0:
women http://www.dailymail.co.uk/...” - “Got my 3rd HPV vaccine yesterday and my arm
- “The quadrivalent vaccine may protect still hurts like a bitch &
from cervical abnormalities.*HPV - “If u had the gardasil shot at the doctors u know
#Vaccine http://www.bmj.com/...” that bitch hurts bad Imaoo and it leaves ur arm sore

af for like a week™
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HPV

VACCINE

Katie Couric @

@katiecouric

Follow hd

Today @KatieShow we're talking about #HPV
& the controversy surrounding the vaccine -
what are your thoughts? ktie tv/1eMAEvz
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STAR INVESTIGATION

A wonder drug’s dark side

Tundreds of thousands of teen girls in Canada have safely taken Gardasil, a vaccine
thown to prevent HPV. But a Star investigation has found that since 2008, at least
»0 Canadians experienced debilitating illnesses after inoculation. Patients and
»arents say the incidents point to the importance of full disclosure of risks
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headline, undue emphasis on the front
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Apology from @TorontoStar editor welcomed. Now to continue the damage control $ inform about #Gardasil responsibly [thestar.com]

0 1 2

3

4

5

6

19

Correlation

Correlation



All covariates inclding Twitter
Only Twitter

All covarintes except Twitter
Education covariates

Insurance/ poverty covariates

All covariates including Twitter
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Limitations

We did not show direction of effect
Only Twitter

Uncorrected for differences in demographics between whom we measure and
their population



Discussion

In the US and with HPV vaccine, measures of information
exposure derived from Twitter explained differences in coverage
not explained by socioeconomic factors

Vaccine coverage was lower in states where safety concerns,
misinformation, and conspiracies made up a higher proportions of
exposures

Coverage most closely correlated with topics in mainstream news
media (Couric, Toronto Star and advocacy)

Socio-economic factors remain significant - insurance and
poverty Pearson’s R 0.62 for females 3 doses (Twitter only 0.78)
On Twitter (and elsewhere) young people are describing their
HPV vaccination experiences



Conclusions

« Efforts to reduce socio-economic barriers remain important.

« Twitter sentiment is likely to reflect and predict behaviour

« Twitter data has potential as a surrogate indicator for localised
differences in acceptance.

* Routine systems to monitor exposure could identify where
misinformation is over represented and guide interventions.

« The young person’s vaccination experience is important. Young
people can lack knowledge, feel anxious and find pain difficult.
Strategies to assist them are known and effective.*

« Our research is now focusing on machine learning of information
guality. We will correlate child vaccination coverage with
sentiment and information quality.

Davies C, Skinner SR, et al (2017)‘Is it like one of those infectious kind of things?’
The importance of educating young people about HPV and HPV vaccination at
school, Sex Education, 17:3, 256-275,
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