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ocial media are broadly understood as a set

of online activities that facilitate interpersonal

communication, information sharing, collaboration
or crowdsourcing among online users. They have become
a global phenomenon with over two thirds of worldwide
adult Internet users being active on social networking
sites in 2014.}

Social media are increasingly harnessed for public
health and can be used as communication tools to
disseminate disease risks and interventions and to
promote healthy lifestyles and health policies. There is
also the potential use of social media as data sources
for public health surveillance. While social media
will likely never replace traditional data sources for
disease surveillance, they can provide complementary
information. However, social media data are, in essence,
observational data of online communications and were
not designed for public health purposes. Analyses of
social media data are subject to limitations that are
generally associated with observational studies, i.e.
possible confounding factors and no causal conclusion.

Following is a brief overview of some of the uses
of social media data for public health surveillance and
some of the data’s strengths and limitations.

USING SOCIAL MEDIA FOR PUBLIC
HEALTH SURVEILLANCE

There are three major applications for social media in
public health surveillance: epidemiologic monitoring
and surveillance, situational awareness  during
emergency response and communication surveillance
(Table 1).

Epidemiologic monitoring and surveillance

For epidemiologic monitoring and surveillance, social
media can be used to perform three specific functions:

Monitoring and retrieving official information

Public health officials use social media to monitor official
information released by foreign authorities and to monitor
domestic official accounts as these can be more timely,
which is important in emergency responses (Table 1).23

Disease detection

Social media and other population-based digital
platforms provide additional data sources for public
health surveillance to detect disease outbreaks and
estimate disease incidence. Syndromic surveillance
can be undertaken by detecting symptoms disclosed by
individuals on social media for non-public health purposes
by either human readers or computer algorithm,* or
through participatory epidemiology where applications
allow participants to self-report their symptoms to
disease-specific digital surveillance systems.>® Diseases
may also be detected via event-based surveillance as
unofficial information or rumours about a new disease
may circulate on social media, as in the case of a
medical record of an H7N9 patient uploaded to Weibo in
2013.7 Print media, radio and television may pick these
up and generate news stories that are also circulated
on social media and may be detected by event-based
surveillance systems that monitor digital news feeds for
disease news (e.g. HealthMap).® Digital data sources
also provide epidemiologists with additional means to
detect, investigate and verify outbreaks.
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Table 1. Summary of the uses of social media in public health surveillance
Public health
Application Purpose and information to Data targeted Function of Examples

scenario

retrieve, detect
or predict

social media

1. Epidemiologic monitoring and surveillance

(a) Monitoring

To monitor official

Disease

Links to original
sources of official

Self-reported
symptoms

Media reports,
unofficial information
or rumours used as
proxy measurable
outcomes

Social media text
with keywords
(diseases or
symptoms) that
correlate with

official information incidence and
information other case details data

(b) Disease To detect outbreaks Disease
detection — and to estimate incidence and
syndromic disease incidence other case details
surveillance

(c) Disease To detect outbreaks Disease
detection — and to estimate incidence and
event-based  disease incidence other case details
surveillance

(d) Timely To provide timely Disease
estimates estimates of current incidence:
and disease incidence start, peak and
forecasting or forecast future intensity
of disease disease incidence
incidence

disease incidence

News feed

Syndromic
surveillance

Event-based
surveillance
(epidemic
intelligence)

As data sources
for timely
estimates

or forecasts

of disease
incidence

Retrieval of official
information via Weibo during
the 2013 H7N9 outbreak?®

Twitter tweets of self-
disclosed symptoms of
influenza infection;* self-
reports of symptoms via
specialized apps®®

Unofficial information
released on Weibo about an
H7N9 patient;” systems that
pick up news related to health
events (e.g. HealthMap)®

US seasonal influenza
estimates using Twitter data;*
disease estimation and
forecasts using Wikipedia
access log;° US seasonal
influenza forecast using
Google Flu Trends™*

2. Situational awareness

(a) Surveillance
for situational
awareness

Humanitarian
crises, usually
natural disasters,
e.g. typhoons and
earthquakes

Reported needs
(e.g. water supply
and shelter)

Self-reported
humanitarian needs

Information feed
on humanitarian
needs

Earthquake and tsunami in
East Japan'® and earthquake
in Haitit*

3. Communication surveillance

(a) Global To measure social Media news
awareness media users’ reports, rumours,
reactions to an sentiments,
outbreak situation awareness
(b) Specific To measure social Reception of
reactions media users’ particular public

reactions to
health promotion
messages or
events

health messages

User-generated
data that reflect their
knowledge, attitudes
and perception of
public health events

User generated data
that are reactions

to particular public
health messages

Monitoring of the
general public’s
awareness and
perception

Monitoring of

the general
public’s reaction
to specific public
health messages

Awareness of Ebola;*
sentiment towards influenza
vaccine'®

Breast cancer awareness
month*®

Timely estimates and forecasting of disease incidence

Epidemiologists are exploring ways to use social media
and other digital data to provide timely estimates and
forecasts of disease incidence. For example, Twitter data
pertaining to influenza could facilitate timely incidence
estimates as they were found to correlate with seasonal
influenza data in the United States of America (USA).*
Wikipedia access log data were also found to have
potential forforecasting certain infectious diseases in some
countries.® However, Google Flu Trends underperformed
in comparison with the USA sentinel influenza-like
illness surveillance system (ILI-Net) and a New York City
syndromic surveillance system.® Advanced forecasting
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methods are also under development, with some using
digital data as experimental inputs.!?

Situational awareness during emergency
response

Social media can be used following natural or man-
made disasters to increase situational awareness of
humanitarian crises. Individuals in distress can use
social media to seek help and to connect with family,
friends and emergency responders. The authorities can
use social media to identify individuals in distress and
to respond accordingly. Nongovernmental organizations
can also use social media to track and map the needs of
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displaced people, as seen with the 2011 earthquake and
tsunami in Japan,'? and the 2010 Haitian earthquake.!3

Communication surveillance
Global awareness

Social media data can also provide measures of global
awareness of disease outbreaks. Complementary to more
traditional methods, social media trends can help to
quantify changes in disease awareness,'# and sentiments
towards treatments and preventive interventions.!>

Reaction to public health campaigns and messages

Analyses of social media data pertaining to specific
health-promotion events can provide useful insights
to public health professionals as they evaluate their
campaigns.'®

STRENGTHS AND LIMITATIONS OF
SOCIAL MEDIA DATA

In societies where penetration of social media is high,
analyses of social media data can be compared to large-
scale observational population-based epidemiologic
studies. Public health researchers can have access to
user-generated content from millions of users worldwide.
However, given the inherent observational nature of
social media data, their analyses are subject to many
limitations. For example, selection bias may exist as
social media users and non-users may differ. Privacy
settings on social media may restrict data access to some
individuals. Personal information of social media users is
often self-disclosed and difficult to verify. There could
also be observer effects, as the awareness of Internet
surveillance and the fear of retribution may render
social media users unwilling to share epidemiologic
information, especially in countries where real-name
registration of social media is required.!”

The balance between sharing public health
information and protecting citizens’ privacy remains
an ethical challenge for public health agencies. Given
these concerns, many public health-related social
media studies have been conducted using only publicly
accessible data. However, their generalizability remains
a question because often people prefer to communicate
health-related issues privately.
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CONCLUSIONS

Social media offer both opportunities and challenges to
public health professionals. Social media data can allow
public health officials to monitor information, detect
potential outbreaks, forecast disease trends, monitor
emergency situations and gauge disease awareness and
reactions to official health communications. Questions
remain as to how to best analyse social media data
for public health surveillance. Public health agencies
need to clearly define the purposes of the surveillance
systems, the scope of social media data to be used and
how the data should be analysed.
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