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Abstract

Background:  Social media platforms have numerous potential benefits and drawbacks on public health, which have been
described in the literature. The COVID-19 pandemic has exposed our limited knowledge regarding the potential health impact
of these platforms, which have been detrimental to public health responses in many regions.

Objective: This review aims to highlight a brief history of social media in health care and report its potential negative and
positive public health impacts, which have been characterized in the literature.

Methods:  We searched electronic bibliographic databases including PubMed, including Medline and Institute of Electrical and
Electronics Engineers Xplore, from December 10, 2015, to December 10, 2020. We screened the title and abstracts and selected
relevant reports for review of full text and reference lists. These were analyzed thematically and consolidated into applications
of social media platforms for public health.

Results:  The positive and negative impact of social media platforms on public health are catalogued on the basis of recent
research in this report. These findings are discussed in the context of improving future public health responses and incorporating
other emerging digital technology domains such as artificial intelligence. However, there is a need for more research with pragmatic
methodology that evaluates the impact of specific digital interventions to inform future health policy.

Conclusions:  Recent research has highlighted the potential negative impact of social media platforms on population health, as
well as potentially useful applications for public health communication, monitoring, and predictions. More research is needed to
objectively investigate measures to mitigate against its negative impact while harnessing effective applications for the benefit of
public health.

(J Med Internet Res 2022;24(4):e33680) doi: 10.2196/33680
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Introduction

Humans are an inherently social species, and the evolutionary
and health benefits of this trait are well documented [1]. This
predilection to form and live in groups is deeply rooted in human
psychology. It follows that the fourth industrial revolution of
digitization has brought with it social platforms as a
technological embodiment of human interconnectedness and
communication. Social media platforms bring content sharing
and entertainment to the masses. They superficially bridge time
and space to enable friendship, intimacy, and a sense of
connection, consuming the time and attention of most
individuals across all ages on a daily basis [2,3]. However, the
COVID-19 pandemic has revealed the downside of this “online
closeness,” as with the greater ease of infectious disease
transmission from physical closeness [4,5].

Social media platforms have drawn criticism for propagating
misinformation and crowding out of public health
communication [6,7]. As the pandemic rages on, it has exposed
our limited knowledge regarding the potential health impact of
these platforms, which have been a medium to propagate false
information and widespread population anxiety [8,9]. It is
timely, therefore, to investigate the benefits and drawbacks of
social media on population health [10]. In this review, we aim
to highlight a brief history of social media in health care, its
negative public health impact that has marred outbreak
responses, and its potential positive impact.

Methods

We searched electronic bibliographic databases, including
PubMed, including Medline and Institute of Electrical and
Electronics Engineers Xplore, from December 10, 2015, to
December 10, 2020, with the following search terms: “((Social
media[Title/Abstract]) OR (Social network[Title/Abstract]) OR
(TikTok[Title/Abstract]) OR (Facebook[Title/Abstract]) OR
(Instagram[Title/Abstract]) OR (Twitter[Title/Abstract]) OR
(Baidu[Title/Abstract]) OR (Weibo[Title/Abstract])) AND
((Public health[Title/Abstract]) OR (Infectious
Disease[Title/Abstract]) OR (Outbreak[Title/Abstract]) OR
(Pandemic[Title/Abstract]) OR (COVID[Title/Abstract])) AND

((Intervention[Title/Abstract]) OR (Content
analysis[Title/Abstract]) OR (Trial [Title/Abstract]) OR
(Application[Title/Abstract]) OR (Health Promotion
[Title/Abstract])) AND (English[Language]).”

A total of 678 reports were identified. We screened the title and
abstract of these reports to identify relevant English-language
manuscripts for this review. The full text of selected manuscripts
and their reference lists were analyzed thematically on the basis
of the thematic paradigm of social media apps for public health
communication, monitoring, and predictions. This analysis was
conducted by a multidisciplinary panel of clinicians, researchers,
public health specialists, and professors from business and
medical schools to provide a holistic assessment of the published
literature. The findings of this panel based on the reviewed
studies are described using a narrative review approach in
accordance with specific issues described in the literature, which
have a positive or negative impact on population health, in order
to inform future public health responses.

Results

Social Media: A Brief History Before the COVID-19
Pandemic
Prior to the COVID-19 pandemic, the possibilities of scalable
public health promotion through leveraging the network effects
of social media had garnered praise from the academic
community. The effectiveness of these platforms for
dissemination of information, conduct of digital interventions,
or individual campaigns can be evaluated at three levels of
chronology. These include the short-term using level of
engagement (frequency or duration a platform is accessed each
day, number of reactions or shares to content, etc), medium-term
with frequency of engagement (daily or monthly active users,
etc), and long-term based on retention or duration of engagement
(adherence to or compliance with digital interventions) [11,12].
The ubiquity of social media platforms enables many public
health applications including the communication of public health
messages, real-time monitoring of population health, and
potential predictions such as infectious disease outbreaks [13].
Descriptions of these applications in existing literature are
summarized thematically and depicted in Figure 1.
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Figure 1. Evaluating the impact and applications of social media in public health. AI: artificial intelligence, EHR: electronic health record, ILI:
influenza-like illness.

Communication: Digital Public Health Promotion
The exponential potential of social media platforms for
information dissemination has been strategically used for
positive impact in the past [3]. They can be applied to
reinvigorate public health promotion efforts and raise awareness
about diseases, as exemplified by the “ALS Ice Bucket
Challenge” in 2014 [14]. Other such health promotion
campaigns include smoking cessation campaigns such as
Tweet2Quit [12], and the #smearforsmear campaign to raise
awareness about cervical cancer screening [15]. These initiatives
capitalize on the network effects of social media to amplify the
impact of web-based public health interventions. This is
achieved by leveraging visibility (through search or content),
peer-to-peer advocacy (“word of mouth”), or contextual paid
advertising, the fundamental pillars of marketing digital
initiatives [16,17].

The Tweet2Quit initiative attracted considerable attention to
public health promotion using social media following a
randomized controlled trial of a digital intervention using
Twitter to help smokers abstain from their habit. It recruited
users into twitter groups of 17-20 participants and encouraged
smoking cessation by seeding conversation topics for users
using automated messages to each group. These messages were
aligned with clinical practice smoking cessation guidelines. The
messages served as a conversation starter for users to provide
encouragement for others, forging camaraderie as they embarked
on their arduous smoking cessation journeys. The digital
intervention was found to be more effective than Nicotine
patches and a quit smoking website in this study [18].

Monitoring: Precision Public Health
The epidemiological value of social media applications includes
surveillance of information, disease syndromes, and events
(outbreak tracing, needs or shortages during disasters) [19]. The
benefit of social media is that it provides real-time big data
rapidly to epidemiologists from millions of users worldwide.
The utility of epidemiological monitoring using social media
during public health emergencies was well illustrated in the
H7N9 avian influenza A virus outbreak using user-generated
content (UGC) in the Sina microblog and the daily Baidu
Activity Index [20]. This facilitated network monitoring for
rapid information collection, allowing officials to disseminate
public health communication in a relevant and timely manner
when information-seeking behavior was at its highest. These
methods were reproduced following subsequent outbreaks,
highlighting potential rapid surveillance of population reactions
to outbreaks and informing public health responses [21,22].

During the initial onset of an outbreak, uncertainty promotes
fear among members of the public, who become desperate for
more information. During the H1N1 outbreak: internet attention
peaked in the first 3 days before dwindling as information
saturation set in [23]. Public attention was also positively
correlated with the case fatality rate and geographical
advancement of the outbreak. This suggests that public health
communication should use such critical features and time points
in an outbreak to draw attention to accurate information. To
achieve this, social media seems to present a potential tool for
governments to (1) rapidly assess public reaction to an outbreak,
(2) identify critical time points and topics that need to be
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addressed, and (3) rapidly disseminate vital public health
communication during outbreaks.

During the 2009 H1N1 outbreak, real-time monitoring using
Twitter was clearly demonstrated [23]. Tweets containing
relevant keywords such as “flu,” “swine,” and “Tamiflu” among
others were extracted along with geolocations and time stamps.
These were largely found to be posted by users in Twitter “live”
(ie, real-time) and often contained information about the users’
condition or symptoms. The researchers then applied a machine
learning method to create a real-time model for the estimation
of disease activity from the data, and demonstrated positive
correlation with the national and regional prevalence of
influenza-like illness reported by the US Centre for Disease
Control and Prevention’s (CDC’s). They proposed other
potential applications of social media using similar techniques,
including surveillance for treatment side effects and shortages
in medical supplies.

Predictions: Public Health Forecasting and Planning
Infodemiology (ie, information epidemiology) entails methods
which analyze trends in web-based health data for applications,
such as policy making [24,25]. On the other hand, infoveillance
(ie, information surveillance) is the detection of events using
web-based data, which can be faster than traditional surveillance
methods [26,27]. Earlier studies have successfully illustrated
the use of social media microblogs and geographical locations
to track infectious disease outbreaks in many countries [28].
The authors searched Twitter for keywords such as “headache,”
“fever,” and “runny nose” among others, mapping the locations
of these tweets against the results of CDC’s surveillance system
FluView. They then modeled the potential spread of influenza
on the basis of airline traffic and demonstrated predictions of
influenza outbreaks a week in advance. The technical
demonstration of these capabilities was a prelude to their future
application during the current pandemic, which are discussed
in a later section on social media and the COVID-19 pandemic.

Social Media and Infodemics
Although social media has the potential for positive public
health utility, it can also amplify poor quality content [3]. Public
fear and anxiety are known to be heightened by sensational
reporting in the media during outbreaks, a phenomenon
heightened by the ease of sharing on social media. These trends
were described during previous outbreaks, such as the
prominence of risk-elevating messages in American media
during the Ebola outbreak [29]. During the COVID-19
pandemic, cross-sectional surveys in Russia, Bangladesh, and
Iraq found elevated baseline levels of anxiety in individuals
with higher levels of consumption of COVID-19–related news
[8,30,31].

Similar associations between media consumption and mental
health disorders have been reported during the COVID-19
pandemic and were worsened by poor quality of information
dissemination among quarantined undergraduates in France
[32]. The sharing of poor-quality information during outbreaks
was also highlighted in an earlier infodemiological analysis of
public reactions to the Zika epidemic between 2015 and 2016.
Reliable sources, including the World Health Organization, had

accounted for less than 0.1% of all highest-ranking content by
dissemination, while over a quarter originated from social media
like Facebook and Twitter. A similar study conducted during
the COVID-19 pandemic suggested improved prominence of
reliable sources [33], which may be driven by technology and
public health partnerships for education campaigns [3,34].

The Impact of Social Media During the COVID-19
Pandemic
Despite the negative impact of social media in propagating
“infodemics,” it also provides a reservoir of UGC as individuals
share a range of topics from emotions to symptoms [35]. The
COVID-19 pandemic has shed light on various public health
applications of social media that were developed and piloted
post hoc using retrospective data such as trends in UGC
following earlier outbreaks [36]. However, the potential
real-world impact of several applications of social media
platforms as digital health interventions have been hindered by
a lack of stakeholder engagement and barriers to adoption [37].
The following section summarizes descriptions of social media
apps for public health communication, monitoring, and
predictions during the COVID-19 pandemic.

Communication During the COVID-19 Pandemic
The volumes of fear-driven information sharing at the beginning
of the pandemic overwhelmed individuals and the capacity of
regulators in many regions [7]. Some distributors capitalized
on public anxiety, using fear mongering and predatory sales
tactics for fraudulent medical products, a situation worsened
by high-profile figures touting baseless claims [6,38]. Moreover,
professionals were bombarded with rapidly evolving advisories
as public health organizations and academia scrambled to
process the flood of scientific reports of variable quality [39].
These challenges have presented an unprecedented need for
scalable tools that detect trends in information sharing, develop
targeted public health communications, and facilitate their
dissemination—both to members of the public as well as
frontline health care workers [5].

Fortunately, new methods using topical modeling and
engagement metrics in social media were available to allay the
concerns of the public and provide updated information to health
care professionals. These leveraged application programming
interfaces (APIs) of platforms such as Twitter or Weibo to
identify trends in content sharing to inform public health
communications [34,40]. These methods used such APIs to
filter UGC on the basis of predetermined hashtags as well as
identify temporal or geographical trends in information sharing,
topical modeling, and engagement using the natural language
processing branch of artificial intelligence (AI) [33]. Reports
have also described pairing these techniques with sentiment
analysis using Python textblob library or Valence Aware
Dictionary and sEntiment Reasoner to provide a barometer of
public sentiment [41,42].

Finally, social media has also been applied as a tool for
grassroots health promotion initiatives [3,43]. For example,
many US physicians actively used Twitter for health promotion
during the COVID-19 pandemic [44], and in Singapore, the
Government applied various social media platforms for health
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promotion initiatives [5]. In Italy, these platforms were even
used by health care professionals to share practice updates and
scientific information among one another [45]. Despite these
benefits, the relative lack of legitimate voices has been thought
to enable the propagation of misinformation in social media,
such as the purported association between the COVID-19
pandemic and 5G networks in the United Kingdom [46].
Nonetheless, sometimes misinformation has been aggravated
by academics or health care providers stepping outside their
areas of expertise in well-meaning attempts to help educate the
public [47].

Monitoring Applications During the COVID-19
Pandemic
Comprehensive surveillance is vital during infectious disease
outbreaks to monitor compliance and effectiveness of measures
such as social distancing [48]. This allows the extensiveness of
these measures to be tailored, to balance competing individual
freedoms, health, and economic priorities for public benefit
[48]. During the COVID-19 pandemic, methods leveraging
social media, which were validated in previous outbreaks, were
applied prospectively to inform advisories for both health care
practitioners and public health administrators. Social reactions
on Instagram and Twitter can be used as proxies for outbreak
monitoring and assessment of public health measures for
outcomes such as reduction in the basic reproductive number
of COVID-19 with social distancing, as demonstrated in the
United States [49].

This underscores the importance of investigating the relationship
between web-based and offline behavior for translatable
population health benefits. Digital data from social media
platforms has also been used to detect predatory sellers,
counterfeit health products, and unapproved products with
questionable claims [50]. These emerging applications can
provide governments and health authorities effective tools for
real-time monitoring of public health measures, targeted law
enforcement activities, and developing protective measures for
public safety.

Prediction Techniques Applied During the COVID-19
Pandemic
The AI and regression techniques applied for the
abovementioned real-time monitoring applications were based
on cross-sectional data that became available during the
pandemic. However, increases in computational power and
availability of large, longitudinal data sets have paved the way
for applications of big data from social media for future outbreak
forecasting among other predictions. Applications that predict
the potential number of cases during the COVID-19 outbreak
used social media search indexes (SMSI) for keywords such as
“dry cough,” “fever,” “coronavirus,” and “pneumonia” on
platforms such as Baidu, where a significant correlation between
new COVID-19 cases and SMSI findings have been reported
[51].

Researchers have even developed and demonstrated such
capabilities during the COVID-19 pandemic to accurately
predict the burden of incident cases 2 weeks ahead of official
sources [52]. This was achieved by applying the machine

learning (ML) branch of AI to the social media posts of over
250 million users of the Weibo social media platform, based
on self-reported symptoms and illness in UGC. The scale of big
data and predictive value of novel such approaches represent a
paradigm shift for public health capabilities, enabling
anticipatory strategies and agile infection control responses
driven by real-world data during an evolving threat [9].

However, it is worth noting that the CDC’s prediction initiative
COVID-19 forecast hub has indicated that methods using social
media big data have underperformed traditional methods such
as the Susceptible-Exposed-Infectious Removed (SEIR) model
when applied for forecasting. Ultimately, further research is
necessary to fine-tune these novel techniques, and researchers
may find that applying social media apps together with existing
traditional modeling paradigms such as the SEIR may yield
superior results. Limitations of existing modeling approaches
include their primary focus on human-human transmission,
along with difficulties modelling environmental transmission
from fomites as well as variations in transmissibility. The latter
is particularly important in a new public health emergency with
growing awareness over time and public health communication
such as that to encourage the adoption of hygiene measures.
Public health organizations may also consider funding this
research for capacity building to evaluate how these tools can
be applied to enhance resource allocation during future health
crises.

Discussion

Principal Findings
The COVID-19 pandemic has exposed the public health risks
of unchecked health information–sharing on social media. It
has also highlighted the pivotal role of human behavior in
epidemic risk, prevention, and control [53]. This review has
highlighted the potential negative impact of social media
platforms on population health, as well as their useful public
health applications for communication, monitoring, and
predictions. Strategic planning for outbreaks should specifically
explore leveraging the benefits of social media as potential tools
for public health responses, as well as specific measures to
mitigate against its potential drawbacks [9]. This includes
planned behavioral and social communication to mitigate the
infodemic, along with monitoring and predictive applications
identified in this review. To be most effective, this needs to be
developed using a participatory approach involving members
of target populations [53,54].

The literature regarding social media apps for public health
communication before the COVID-19 pandemic highlighted
that digital behavioral modifications can be less time-consuming
and less costlier than traditional approaches implemented using
offline channels, such as patient support groups [55]. Through
the rapidity and ease of recruitment facilitated by social media,
these studies have shed light on the potential for social media
to be applied in a scalable manner for behavioral modifications
through peer support and networks. Other benefits include ease
of monitoring and withdrawing these trials, as well as low
inherent risks to participants given the use of platforms that are
already widely used. Nonetheless, as with any patient-directed
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digital intervention, risk mitigation measures such as
methodology and ethics review are critical to ensure participants
understand the intervention, potential benefits, and its risks [56].

Although similar applications of social media for communication
were effectively applied to amplify public health messages
during the COVID-19 pandemic, they were also used by some
to perpetuate the spread of misinformation, thus marring its
positive impact [47]. Therefore, researchers are now calling for
novel approaches such as provider-moderated online health
communities (OHCs), to leverage the utility of social networks
as scalable channels for the dissemination of information, with
added controls such as expert peer-verification to amplify
benefits over its risks [57]. OHCs have been developed by social
entrepreneurs to connect stakeholders such as health experts,
providers, caregivers, and patients on a common platform.
Besides OHCs, social entrepreneurs have also devised frugal
solutions to successfully address a range of public health
problems such as last-mile health, sanitation, and capacity
building of health care workers [58]. Other relevant applications
for health include disease-focused virtual communities, such
as ParkinsonsNet, topical forums within Reddit, and the
Psoriasis MSN or Google groups [59,60]. General health forums
such as WebMD communities have also been previously
described [61]. New OHCs have since been created for clinical
practice updates, ranging from individual clinical discussions
to entire virtual conferences. These include the inaugural virtual
Primary Care Grand Conference (AGC) launched on the internet
in Singapore in 2020 by an OHC, with participation of
stakeholders from various sectors—clinical, allied health,
political, and social sectors—to provide comprehensive updates
on trends in disease presentation and administration [62].

New trends in personal content creation are constantly emerging,
such as video logging (“vlogging”) using platforms such as
TikTok or modules of established platforms such as “Stories”
in Instagram [63]. These present new challenges for regulation.
Content moderation is especially challenging given the size of
video content and configurations with automated purging after
a brief interval during which many impressions can be formed.
This can happen rapidly at scale, creating a narrow window for
enforcement. Users of these platforms are disproportionately
represented by youth, and their demand for health-related
content producers exceed their supply, exposing vulnerable
users to content from sources of uncertain reliability [63].

Nonetheless, various reports of these public health responses
to the COVID-19 pandemic, which applied social media for
positive impact signal a future in which these platforms can be
used to address new public health threats. Social media data
can be combined with other sources of publicly available and
digital behavioral data to improve the accuracy of existing
approaches for various public health applications. These include
analysis of UGC in open social media platforms such as Twitter,
as well as internet search trends in search engines using ML.
This has been demonstrated for applications such as monitoring
for influenza surveillance [64]. Data from social media
applications for public health monitoring in this manner can be
used for operational planning. This is particularly useful when
triangulated with other sources of data pertaining to web-based
behavior, such as search trends, which have been used to predict

future requirements for telehealth capacity [65]. These were
also introduced during the COVID-19 pandemic for the
monitoring of social distancing measures [49] and predictions
of outbreaks [66].

However, the effectiveness of applying these tools at a
population level has yet to be formally evaluated [36]. Moreover,
given the heterogeneity between these social media platforms
and within them as they evolve over time, another future area
for further research would be to evaluate the public health
implications of specific modules or social media functions.
These remain key priorities for future research to improve our
understanding of this new digital domain within public health.
New variables of interest in outbreaks, such as attention
saturation with temporal and topical variation, were already
described in one such multinational study corroborating
multimodal content from Reddit, Wikipedia, and news media
with epidemic progression [67]. Furthermore, data from
electronic medical records (EMRs) have been previously applied
through global disease registries to improve our understanding
of infectious diseases [68,69]. The incorporation of data from
EMRs to triangulate with publicly available data can also
improve the validity of these tools [70]. However, each
additional source of data carries privacy concerns that must be
addressed [71].

Future research is needed to develop scalable methods to
mitigate against the risks of “online closeness.” Fortunately,
solutions such as provider-moderated OHCs have emerged as
potential tools to counter web-based medical misinformation,
with applications described in fields such as psychiatry [57]
and anesthesia for chronic pain management during the
COVID-19 pandemic [72]. Moreover, promising solutions to
automate the processing of big data using the deep learning
branch of AI, such as long short-term memory or gated recurrent
unit neural networks are emerging [60,73]. Finally, progress in
cryptography has resulted in the successful incorporation of
blockchain in digital platforms [74]. These are distributed
databases with security configurations accommodating smart
contracts, and programmable permissions for data access
[75,76]. These configurations help address privacy concerns
with data accession for the applications of social media big data
by only revealing aggregated trends for public health planning
while concealing individual identity through cryptography, or
enabling the incorporation of individual consent for data
accession transparently using smart contracts. Relevant
applications of blockchain in health care during the COVID-19
pandemic include real-time tracking of drug delivery following
telemedicine services [74]. The field of blockchain is still
evolving with new potential applications such as social money
solutions that provide financial incentives for content creation
[77], and could be applied to reward creators of reliable content
to combat web-based medical misinformation. Other potential
health care applications include programmable patient consent
or compute-to-data solutions for privacy-preserving data
applications [78,79], data storage in medical devices [80], and
queries from pharmacogenomics databases [81].

The incorporation of these various technologies with social
media platforms may eventually contribute to a “learning”
digital public health system in future, that can scale up and
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improve existing methods for targeted communication,
monitoring, and predictions [60]. However, improved study
design and more empirical investigations of specific digital
interventions using social media platforms are needed to develop
and validate targeted strategies for key responses. For instance,
recent reports described the use of programmed reminders to
prompt individuals to consider accuracy of UGC [82]. Others
forged partnerships between formal news media and social
media influencers for targeted health promotion campaigns [43].

Finally, strategies for implementing these tools in health care
macrosystems will also need to be developed. Examples of these
include implementation of these tools using the lighthouse and
safety net operational models for remote monitoring solutions
[37]. Ultimately, more research on the link between health and
human behavior is urgently required.

Conclusions
The pandemic has had a massive human toll and economic
impact [83]. However, even with the availability of vaccines,
new challenges remain including problems of logistics,
distribution to low-income nations, and antivaccine activism
[6,84]. Fortunately, social media platforms have emerged as
new digital tools for public health professionals and providers.
This review has highlighted existing and developing applications
of social media for public health communication, monitoring,
and predictions. These tools were sharpened by our experience
with the COVID-19 pandemic and will likely have increasing
prominence in responses to future public health threats.
However, we also identified a need for greater pragmatic
research for these applications of social media in order to better
inform public health responses.

Conflicts of Interest
DVG reports equity investment in AskDr, Doctorbell (acquired by MaNaDr Mobile Health), VISRE, and Shyfts. A Chia reports
equity investment in Bodhi Health Education. The remaining authors have no relevant financial declarations. A Chew and VK
are medical students on research attachment with DVG. DVG is a senior lecturer (Medical Innovation) at the National University
of Singapore (NUS), and physician leader (Telemedicine) in Raffles Medical Group (RMG). EKC and PR are actively practicing
clinicians trained in Public Health. MR is a tutor of Academic English at the Center for English Language and Communication,
NUS. A Chia is associate professor of Management and Organisation at the NUS Business School with joint appointment at the
Yong Loo Lin School of Medicine, NUS. HS is dually accredited in General Practice and Public Health, has practiced extensively
in Canada and the United Kingdom, and is presently appointed as a professor at Lee Kong Chian School of Medicine
(LKCMedicine), Singapore. CKL is trained in Family Medicine and Public Health and has practiced extensively at the Asia and
Mission Medical Clinic, and contributes to the development of health policies and infectious disease guidelines in Singapore.
CKL is also appointed as an adjunct assistant professor at Duke-NUS and the Yong Loo Lin school of Medicine, NUS, and
adjunct clinical instructor at LKCMedicine.

References

1. Oxford University Press. Interlend Doc Supply 2002 Dec;30(4). [doi: 10.1108/ilds.2002.12230dab.004]
2. Marcum CS. Age Differences in Daily Social Activities. Res Aging 2013 Sep;35(5):612-640 [FREE Full text] [doi:

10.1177/0164027512453468] [Medline: 25190898]
3. Chew AMK, Gunasekeran DV. Social Media Big Data: The Good, The Bad, and the Ugly (Un)truths. Front Big Data

2021;4:623794 [FREE Full text] [doi: 10.3389/fdata.2021.623794] [Medline: 34142082]
4. Anderson RM, May RM. Population biology of infectious diseases: Part I. Nature 1979 Aug 02;280(5721):361-367. [doi:

10.1038/280361a0] [Medline: 460412]
5. Wong JEL, Leo YS, Tan CC. COVID-19 in Singapore-Current Experience: Critical Global Issues That Require Attention

and Action. JAMA 2020 Apr 07;323(13):1243-1244. [doi: 10.1001/jama.2020.2467] [Medline: 32077901]
6. The Lancet Infectious Diseases. The COVID-19 infodemic. Lancet Infect Dis 2020 Aug;20(8):875 [FREE Full text] [doi:

10.1016/S1473-3099(20)30565-X] [Medline: 32687807]
7. Cuan-Baltazar JY, Muñoz-Perez MJ, Robledo-Vega C, Pérez-Zepeda MF, Soto-Vega E. Misinformation of COVID-19 on

the Internet: Infodemiology Study. JMIR Public Health Surveill 2020 Apr 09;6(2):e18444 [FREE Full text] [doi:
10.2196/18444] [Medline: 32250960]

8. Ahmad AR, Murad HR. The Impact of Social Media on Panic During the COVID-19 Pandemic in Iraqi Kurdistan: Online
Questionnaire Study. J Med Internet Res 2020 May 19;22(5):e19556 [FREE Full text] [doi: 10.2196/19556] [Medline:
32369026]

9. Merchant RM, Lurie N. Social Media and Emergency Preparedness in Response to Novel Coronavirus. JAMA 2020 May
26;323(20):2011-2012. [doi: 10.1001/jama.2020.4469] [Medline: 32202611]

10. Operational planning guidance to support country preparedness and response. COVID-19 strategic preparedness and
response. World Health Organization. 2020 May 22. URL: https://www.who.int/publications/i/item/
draft-operational-planning-guidance-for-un-country-teams(Accessed [accessed 2020-07-11]

11. Edney S, Bogomolova S, Ryan J, Olds T, Sanders I, Maher C. Creating Engaging Health Promotion Campaigns on Social
Media: Observations and Lessons From Fitbit and Garmin. J Med Internet Res 2018 Dec 10;20(12):e10911 [FREE Full
text] [doi: 10.2196/10911] [Medline: 30530449]

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33680 | p. 7https://www.jmir.org/2022/4/e33680
(page number not for citation purposes)

Gunasekeran et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1108/ilds.2002.12230dab.004
http://europepmc.org/abstract/MED/25190898
http://dx.doi.org/10.1177/0164027512453468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25190898&dopt=Abstract
https://doi.org/10.3389/fdata.2021.623794
http://dx.doi.org/10.3389/fdata.2021.623794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34142082&dopt=Abstract
http://dx.doi.org/10.1038/280361a0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=460412&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.2467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32077901&dopt=Abstract
http://europepmc.org/abstract/MED/32687807
http://dx.doi.org/10.1016/S1473-3099(20)30565-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32687807&dopt=Abstract
https://publichealth.jmir.org/2020/2/e18444/
http://dx.doi.org/10.2196/18444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32250960&dopt=Abstract
https://www.jmir.org/2020/5/e19556/
http://dx.doi.org/10.2196/19556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32369026&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.4469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202611&dopt=Abstract
https://www.who.int/publications/i/item/draft-operational-planning-guidance-for-un-country-teams(Accessed
https://www.who.int/publications/i/item/draft-operational-planning-guidance-for-un-country-teams(Accessed
https://www.jmir.org/2018/12/e10911/
https://www.jmir.org/2018/12/e10911/
http://dx.doi.org/10.2196/10911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30530449&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


12. Naslund JA, Kim SJ, Aschbrenner KA, McCulloch LJ, Brunette MF, Dallery J, et al. Systematic review of social media
interventions for smoking cessation. Addict Behav 2017 Oct;73:81-93 [FREE Full text] [doi: 10.1016/j.addbeh.2017.05.002]
[Medline: 28499259]

13. Abroms LC. Public Health in the Era of Social Media. Am J Public Health 2019 Feb;109(S2):S130-S131. [doi:
10.2105/AJPH.2018.304947] [Medline: 30785795]

14. Koohy H, Koohy B. A lesson from the ice bucket challenge: using social networks to publicize science. Front Genet
2014;5:430 [FREE Full text] [doi: 10.3389/fgene.2014.00430] [Medline: 25566317]

15. Lenoir P, Moulahi B, Azé J, Bringay S, Mercier G, Carbonnel F. Raising Awareness About Cervical Cancer Using Twitter:
Content Analysis of the 2015 #SmearForSmear Campaign. J Med Internet Res 2017 Oct 16;19(10):e344 [FREE Full text]
[doi: 10.2196/jmir.8421] [Medline: 29038096]

16. Plummer J, Rappaport S, Hall T, Barocci R. The Online Advertising Playbook: Proven Strategies and Tested Tactics from
the Advertising Research Foundation. Hoboken, NJ: John Wiley & Sons; 2007.

17. Petrescu M, Korgaonkar P. Viral Advertising: Definitional Review and Synthesis. J Internet Commer 2011 Jul;10(3):208-226.
[doi: 10.1080/15332861.2011.596007]

18. Pechmann C, Pan L, Delucchi K, Lakon CM, Prochaska JJ. Development of a Twitter-based intervention for smoking
cessation that encourages high-quality social media interactions via automessages. J Med Internet Res 2015 Feb 23;17(2):e50
[FREE Full text] [doi: 10.2196/jmir.3772] [Medline: 25707037]

19. Fung IC, Tse ZTH, Fu K. The use of social media in public health surveillance. Western Pac Surveill Response J 2015;6(2):3-6
[FREE Full text] [doi: 10.5365/WPSAR.2015.6.1.019] [Medline: 26306208]

20. Gu H, Chen B, Zhu H, Jiang T, Wang X, Chen L, et al. Importance of Internet surveillance in public health emergency
control and prevention: evidence from a digital epidemiologic study during avian influenza A H7N9 outbreaks. J Med
Internet Res 2014 Jan 17;16(1):e20 [FREE Full text] [doi: 10.2196/jmir.2911] [Medline: 24440770]

21. Chew C, Eysenbach G. Pandemics in the age of Twitter: content analysis of Tweets during the 2009 H1N1 outbreak. PLoS
One 2010 Nov 29;5(11):e14118 [FREE Full text] [doi: 10.1371/journal.pone.0014118] [Medline: 21124761]

22. Huang C, Chan E, Hyder AA. Web 2.0 and internet social networking: a new tool for disaster management?-lessons from
Taiwan. BMC Med Inform Decis Mak 2010 Oct 06;10:57 [FREE Full text] [doi: 10.1186/1472-6947-10-57] [Medline:
20925944]

23. Signorini A, Segre AM, Polgreen PM. The use of Twitter to track levels of disease activity and public concern in the U.S.
during the influenza A H1N1 pandemic. PLoS One 2011 May 04;6(5):e19467 [FREE Full text] [doi:
10.1371/journal.pone.0019467] [Medline: 21573238]

24. Eysenbach G. Infodemiology: tracking flu-related searches on the web for syndromic surveillance. AMIA Annu Symp Proc
2006:244-248 [FREE Full text] [Medline: 17238340]

25. Velardi P, Stilo G, Tozzi AE, Gesualdo F. Twitter mining for fine-grained syndromic surveillance. Artif Intell Med 2014
Jul;61(3):153-163. [doi: 10.1016/j.artmed.2014.01.002] [Medline: 24613716]

26. Brownstein JS, Freifeld CC, Madoff LC. Digital disease detection--harnessing the Web for public health surveillance. N
Engl J Med 2009 May 21;360(21):2153-2157 [FREE Full text] [doi: 10.1056/NEJMp0900702] [Medline: 19423867]

27. Eysenbach G. Infodemiology and infoveillance: framework for an emerging set of public health informatics methods to
analyze search, communication and publication behavior on the Internet. J Med Internet Res 2009 Mar 27;11(1):e11 [FREE
Full text] [doi: 10.2196/jmir.1157] [Medline: 19329408]

28. Elkin LS, Topal K, Bebek G. Network based model of social media big data predicts contagious disease diffusion. Inf
Discov Deliv 2017;45(3):110-120 [FREE Full text] [doi: 10.1108/IDD-05-2017-0046] [Medline: 31179401]

29. Sell TK, Boddie C, McGinty EE, Pollack K, Smith KC, Burke TA, et al. Media Messages and Perception of Risk for Ebola
Virus Infection, United States. Emerg Infect Dis 2017 Jan;23(1):108-111 [FREE Full text] [doi: 10.3201/eid2301.160589]
[Medline: 27983495]

30. Nekliudov NA, Blyuss O, Cheung KY, Petrou L, Genuneit J, Sushentsev N, et al. Excessive Media Consumption About
COVID-19 is Associated With Increased State Anxiety: Outcomes of a Large Online Survey in Russia. J Med Internet Res
2020 Sep 11;22(9):e20955 [FREE Full text] [doi: 10.2196/20955] [Medline: 32788143]

31. Hossain MT, Ahammed B, Chanda SK, Jahan N, Ela MZ, Islam MN. Social and electronic media exposure and generalized
anxiety disorder among people during COVID-19 outbreak in Bangladesh: A preliminary observation. PLoS One
2020;15(9):e0238974 [FREE Full text] [doi: 10.1371/journal.pone.0238974] [Medline: 32916691]

32. Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa E, et al. Factors Associated With Mental Health Disorders
Among University Students in France Confined During the COVID-19 Pandemic. JAMA Netw Open 2020 Oct
01;3(10):e2025591 [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.25591] [Medline: 33095252]

33. Pobiruchin M, Zowalla R, Wiesner M. Temporal and Location Variations, and Link Categories for the Dissemination of
COVID-19-Related Information on Twitter During the SARS-CoV-2 Outbreak in Europe: Infoveillance Study. J Med
Internet Res 2020 Aug 28;22(8):e19629 [FREE Full text] [doi: 10.2196/19629] [Medline: 32790641]

34. Zarocostas J. How to fight an infodemic. Lancet 2020 Feb 29;395(10225):676 [FREE Full text] [doi:
10.1016/S0140-6736(20)30461-X] [Medline: 32113495]

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33680 | p. 8https://www.jmir.org/2022/4/e33680
(page number not for citation purposes)

Gunasekeran et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/28499259
http://dx.doi.org/10.1016/j.addbeh.2017.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28499259&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2018.304947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30785795&dopt=Abstract
https://doi.org/10.3389/fgene.2014.00430
http://dx.doi.org/10.3389/fgene.2014.00430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25566317&dopt=Abstract
https://www.jmir.org/2017/10/e344/
http://dx.doi.org/10.2196/jmir.8421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29038096&dopt=Abstract
http://dx.doi.org/10.1080/15332861.2011.596007
https://www.jmir.org/2015/2/e50/
http://dx.doi.org/10.2196/jmir.3772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25707037&dopt=Abstract
http://europepmc.org/abstract/MED/26306208
http://dx.doi.org/10.5365/WPSAR.2015.6.1.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26306208&dopt=Abstract
https://www.jmir.org/2014/1/e20/
http://dx.doi.org/10.2196/jmir.2911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24440770&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0014118
http://dx.doi.org/10.1371/journal.pone.0014118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21124761&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-10-57
http://dx.doi.org/10.1186/1472-6947-10-57
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20925944&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0019467
http://dx.doi.org/10.1371/journal.pone.0019467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21573238&dopt=Abstract
http://europepmc.org/abstract/MED/17238340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238340&dopt=Abstract
http://dx.doi.org/10.1016/j.artmed.2014.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24613716&dopt=Abstract
http://europepmc.org/abstract/MED/19423867
http://dx.doi.org/10.1056/NEJMp0900702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19423867&dopt=Abstract
https://www.jmir.org/2009/1/e11/
https://www.jmir.org/2009/1/e11/
http://dx.doi.org/10.2196/jmir.1157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19329408&dopt=Abstract
http://europepmc.org/abstract/MED/31179401
http://dx.doi.org/10.1108/IDD-05-2017-0046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31179401&dopt=Abstract
https://doi.org/10.3201/eid2301.160589
http://dx.doi.org/10.3201/eid2301.160589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27983495&dopt=Abstract
https://www.jmir.org/2020/9/e20955/
http://dx.doi.org/10.2196/20955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32788143&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0238974
http://dx.doi.org/10.1371/journal.pone.0238974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32916691&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.25591
http://dx.doi.org/10.1001/jamanetworkopen.2020.25591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33095252&dopt=Abstract
https://www.jmir.org/2020/8/e19629/
http://dx.doi.org/10.2196/19629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32790641&dopt=Abstract
http://europepmc.org/abstract/MED/32113495
http://dx.doi.org/10.1016/S0140-6736(20)30461-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32113495&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


35. Berkovic D, Ackerman IN, Briggs AM, Ayton D. Tweets by People With Arthritis During the COVID-19 Pandemic:
Content and Sentiment Analysis. J Med Internet Res 2020 Dec 03;22(12):e24550 [FREE Full text] [doi: 10.2196/24550]
[Medline: 33170802]

36. Gunasekeran DV, Tseng RMWW, Tham Y, Wong TY. Applications of digital health for public health responses to
COVID-19: a systematic scoping review of artificial intelligence, telehealth and related technologies. NPJ Digit Med 2021
Feb 26;4(1):40 [FREE Full text] [doi: 10.1038/s41746-021-00412-9] [Medline: 33637833]

37. Gunasekeran DV, Tham Y, Ting DSW, Tan GSW, Wong TY. Digital health during COVID-19: lessons from operationalising
new models of care in ophthalmology. Lancet Digit Health 2021 Feb;3(2):e124-e134 [FREE Full text] [doi:
10.1016/S2589-7500(20)30287-9] [Medline: 33509383]

38. Liu M, Caputi TL, Dredze M, Kesselheim AS, Ayers JW. Internet Searches for Unproven COVID-19 Therapies in the
United States. JAMA Intern Med 2020 Aug 01;180(8):1116-1118 [FREE Full text] [doi: 10.1001/jamainternmed.2020.1764]
[Medline: 32347895]

39. The Editors Of The Lancet Group. Learning from a retraction. Lancet 2020 Oct 10;396(10257):1056 [FREE Full text] [doi:
10.1016/S0140-6736(20)31958-9] [Medline: 32950071]

40. Wang J, Zhou Y, Zhang W, Evans R, Zhu C. Concerns Expressed by Chinese Social Media Users During the COVID-19
Pandemic: Content Analysis of Sina Weibo Microblogging Data. J Med Internet Res 2020 Nov 26;22(11):e22152 [FREE
Full text] [doi: 10.2196/22152] [Medline: 33151894]

41. Abd-Alrazaq A, Alhuwail D, Househ M, Hamdi M, Shah Z. Top Concerns of Tweeters During the COVID-19 Pandemic:
Infoveillance Study. J Med Internet Res 2020 Apr 21;22(4):e19016 [FREE Full text] [doi: 10.2196/19016] [Medline:
32287039]

42. Chandrasekaran R, Mehta V, Valkunde T, Moustakas E. Topics, Trends, and Sentiments of Tweets About the COVID-19
Pandemic: Temporal Infoveillance Study. J Med Internet Res 2020 Oct 23;22(10):e22624 [FREE Full text] [doi:
10.2196/22624] [Medline: 33006937]

43. Yousuf H, Corbin J, Sweep G, Hofstra M, Scherder E, van Gorp E, et al. Association of a Public Health Campaign About
Coronavirus Disease 2019 Promoted by News Media and a Social Influencer With Self-reported Personal Hygiene and
Physical Distancing in the Netherlands. JAMA Netw Open 2020 Jul 01;3(7):e2014323 [FREE Full text] [doi:
10.1001/jamanetworkopen.2020.14323] [Medline: 32639569]

44. Wahbeh A, Nasralah T, Al-Ramahi M, El-Gayar O. Mining Physicians' Opinions on Social Media to Obtain Insights Into
COVID-19: Mixed Methods Analysis. JMIR Public Health Surveill 2020 Jun 18;6(2):e19276 [FREE Full text] [doi:
10.2196/19276] [Medline: 32421686]

45. Murri R, Segala FV, Del Vecchio P, Cingolani A, Taddei E, Micheli G, COVID II Columbus Group. Social media as a
tool for scientific updating at the time of COVID pandemic: Results from a national survey in Italy. PLoS One
2020;15(9):e0238414 [FREE Full text] [doi: 10.1371/journal.pone.0238414] [Medline: 32881933]

46. Ahmed W, Vidal-Alaball J, Downing J, López Seguí F. COVID-19 and the 5G Conspiracy Theory: Social Network Analysis
of Twitter Data. J Med Internet Res 2020 May 06;22(5):e19458 [FREE Full text] [doi: 10.2196/19458] [Medline: 32352383]

47. Llewellyn S. Covid-19: how to be careful with trust and expertise on social media. BMJ 2020 Mar 25;368:m1160. [doi:
10.1136/bmj.m1160] [Medline: 32213480]

48. Reddy K, Shebl F, Foote J, Harling G, Scott JA, Panella C, et al. Cost-effectiveness of public health strategies for COVID-19
epidemic control in South Africa: a microsimulation modelling study. Lancet Glob Health 2021 Feb;9(2):e120-e129 [FREE
Full text] [doi: 10.1016/S2214-109X(20)30452-6] [Medline: 33188729]

49. Younis J, Freitag H, Ruthberg JS, Romanes JP, Nielsen C, Mehta N. Social Media as an Early Proxy for Social Distancing
Indicated by the COVID-19 Reproduction Number: Observational Study. JMIR Public Health Surveill 2020 Oct
20;6(4):e21340 [FREE Full text] [doi: 10.2196/21340] [Medline: 33001831]

50. Mackey TK, Li J, Purushothaman V, Nali M, Shah N, Bardier C, et al. Big Data, Natural Language Processing, and Deep
Learning to Detect and Characterize Illicit COVID-19 Product Sales: Infoveillance Study on Twitter and Instagram. JMIR
Public Health Surveill 2020 Aug 25;6(3):e20794 [FREE Full text] [doi: 10.2196/20794] [Medline: 32750006]

51. Qin L, Sun Q, Wang Y, Wu K, Chen M, Shia B, et al. Prediction of Number of Cases of 2019 Novel Coronavirus (COVID-19)
Using Social Media Search Index. Int J Environ Res Public Health 2020 Mar 31;17(7):2365 [FREE Full text] [doi:
10.3390/ijerph17072365] [Medline: 32244425]

52. Shen C, Chen A, Luo C, Zhang J, Feng B, Liao W. Using Reports of Symptoms and Diagnoses on Social Media to Predict
COVID-19 Case Counts in Mainland China: Observational Infoveillance Study. J Med Internet Res 2020 May
28;22(5):e19421 [FREE Full text] [doi: 10.2196/19421] [Medline: 32452804]

53. Communication for Behavioural Impact (COMBI): A toolkit for behavioural and social communication in outbreak response.
Zika Communication Network. URL: https://tinyurl.com/kpryvxst [accessed 2022-03-09]

54. Adewuyi E, Adefemi K. Behavior change communication using social media: A review. Int J Commun Health
2016(9):109-116 [FREE Full text]

55. Lindson-Hawley N, Thompson TP, Begh R. Motivational interviewing for smoking cessation. Cochrane Database Syst
Rev 2015 Mar 02(3):CD006936. [doi: 10.1002/14651858.CD006936.pub3] [Medline: 25726920]

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33680 | p. 9https://www.jmir.org/2022/4/e33680
(page number not for citation purposes)

Gunasekeran et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2020/12/e24550/
http://dx.doi.org/10.2196/24550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33170802&dopt=Abstract
https://doi.org/10.1038/s41746-021-00412-9
http://dx.doi.org/10.1038/s41746-021-00412-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33637833&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(20)30287-9
http://dx.doi.org/10.1016/S2589-7500(20)30287-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33509383&dopt=Abstract
http://europepmc.org/abstract/MED/32347895
http://dx.doi.org/10.1001/jamainternmed.2020.1764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32347895&dopt=Abstract
http://europepmc.org/abstract/MED/32950071
http://dx.doi.org/10.1016/S0140-6736(20)31958-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32950071&dopt=Abstract
https://www.jmir.org/2020/11/e22152/
https://www.jmir.org/2020/11/e22152/
http://dx.doi.org/10.2196/22152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33151894&dopt=Abstract
https://www.jmir.org/2020/4/e19016/
http://dx.doi.org/10.2196/19016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32287039&dopt=Abstract
https://www.jmir.org/2020/10/e22624/
http://dx.doi.org/10.2196/22624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006937&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.14323
http://dx.doi.org/10.1001/jamanetworkopen.2020.14323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32639569&dopt=Abstract
https://publichealth.jmir.org/2020/2/e19276/
http://dx.doi.org/10.2196/19276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32421686&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0238414
http://dx.doi.org/10.1371/journal.pone.0238414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32881933&dopt=Abstract
https://www.jmir.org/2020/5/e19458/
http://dx.doi.org/10.2196/19458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32352383&dopt=Abstract
http://dx.doi.org/10.1136/bmj.m1160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213480&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(20)30452-6
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(20)30452-6
http://dx.doi.org/10.1016/S2214-109X(20)30452-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33188729&dopt=Abstract
https://publichealth.jmir.org/2020/4/e21340/
http://dx.doi.org/10.2196/21340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33001831&dopt=Abstract
https://publichealth.jmir.org/2020/3/e20794/
http://dx.doi.org/10.2196/20794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750006&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17072365
http://dx.doi.org/10.3390/ijerph17072365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32244425&dopt=Abstract
https://www.jmir.org/2020/5/e19421/
http://dx.doi.org/10.2196/19421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32452804&dopt=Abstract
https://zikacommunicationnetwork.org/resources/communication-behavioural-impact-combi-toolkit-behavioural-and-social-communication#:~:text=Home-,Communication%20for%20Behavioural%20Impact%20(COMBI)%3A%20A%20toolkit%20for%20behavioural,interventions%20within%20public%20health%20programmes
http://communicationandhealth.ro/upload/number9/EMMANUEL-O-ADEWUYI.pdf
http://dx.doi.org/10.1002/14651858.CD006936.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25726920&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


56. Gunasekeran DV. Regulations for the development of deep technology applications in healthcare urgently needed to prevent
abuse of vulnerable patients. BMJ Innov 2018 Jan 27;4(2):111-112. [doi: 10.1136/bmjinnov-2017-000242]

57. Chew AMK, Ong R, Lei H, Rajendram M, Verma SK, Fung DSS, et al. Digital Health Solutions for Mental Health Disorders
During COVID-19. Front Psychiatry 2020;11:582007 [FREE Full text] [doi: 10.3389/fpsyt.2020.582007] [Medline:
33033487]

58. Lim YW, Chia A. Social Entrepreneurship: Improving Global Health. JAMA 2016 Jun 14;315(22):2393-2394. [doi:
10.1001/jama.2016.4400] [Medline: 27299615]

59. Idriss SZ, Kvedar JC, Watson AJ. The role of online support communities: benefits of expanded social networks to patients
with psoriasis. Arch Dermatol 2009 Jan;145(1):46-51. [doi: 10.1001/archdermatol.2008.529] [Medline: 19153342]

60. Jelodar H, Wang Y, Orji R, Huang S. Deep Sentiment Classification and Topic Discovery on Novel Coronavirus or
COVID-19 Online Discussions: NLP Using LSTM Recurrent Neural Network Approach. IEEE J Biomed Health Inform
2020 Oct;24(10):2733-2742. [doi: 10.1109/JBHI.2020.3001216] [Medline: 32750931]

61. Huh J, Marmor R, Jiang X. Lessons Learned for Online Health Community Moderator Roles: A Mixed-Methods Study of
Moderators Resigning From WebMD Communities. J Med Internet Res 2016 Sep 08;18(9):e247 [FREE Full text] [doi:
10.2196/jmir.6331] [Medline: 27608721]

62. PCN GP Annual Grand Conference 2020. 2020. URL: https://www.askdr.co/pcn-conference-2020?week=2#schedules
[accessed 2020-11-28]

63. Ostrovsky AM, Chen JR. TikTok and Its Role in COVID-19 Information Propagation. J Adolesc Health 2020 Nov;67(5):730
[FREE Full text] [doi: 10.1016/j.jadohealth.2020.07.039] [Medline: 32873499]

64. Clemente L, Lu F, Santillana M. Improved Real-Time Influenza Surveillance: Using Internet Search Data in Eight Latin
American Countries. JMIR Public Health Surveill 2019 Apr 04;5(2):e12214 [FREE Full text] [doi: 10.2196/12214] [Medline:
30946017]

65. Wong MYZ, Gunasekeran DV, Nusinovici S, Sabanayagam C, Yeo KK, Cheng C, et al. Telehealth Demand Trends During
the COVID-19 Pandemic in the Top 50 Most Affected Countries: Infodemiological Evaluation. JMIR Public Health Surveill
2021 Feb 19;7(2):e24445 [FREE Full text] [doi: 10.2196/24445] [Medline: 33605883]

66. Liu D, Clemente L, Poirier C, Ding X, Chinazzi M, Davis J, et al. Real-Time Forecasting of the COVID-19 Outbreak in
Chinese Provinces: Machine Learning Approach Using Novel Digital Data and Estimates From Mechanistic Models. J
Med Internet Res 2020 Aug 17;22(8):e20285 [FREE Full text] [doi: 10.2196/20285] [Medline: 32730217]

67. Gozzi N, Tizzani M, Starnini M, Ciulla F, Paolotti D, Panisson A, et al. Collective Response to Media Coverage of the
COVID-19 Pandemic on Reddit and Wikipedia: Mixed-Methods Analysis. J Med Internet Res 2020 Oct 12;22(10):e21597
[FREE Full text] [doi: 10.2196/21597] [Medline: 32960775]

68. Agrawal R, Gunasekeran DV, Grant R, Agarwal A, Kon OM, Nguyen QD, Collaborative Ocular Tuberculosis Study
(COTS)–1 Study Group. Clinical Features and Outcomes of Patients With Tubercular Uveitis Treated With Antitubercular
Therapy in the Collaborative Ocular Tuberculosis Study (COTS)-1. JAMA Ophthalmol 2017 Dec 01;135(12):1318-1327
[FREE Full text] [doi: 10.1001/jamaophthalmol.2017.4485] [Medline: 29075752]

69. Gunasekeran DV, Agrawal R, Testi I, Agarwal A, Mahajan S, Nguyen QD, Collaborative Ocular Tuberculosis Study
(COTS) Group. Lessons in Digital Epidemiology from COTS-1: Coordinating Multicentre Research across 10 Countries
Using Operational and Technology Innovation to Overcome Funding Deficiencies. Ocul Immunol Inflamm 2020 Apr
22:1-7. [doi: 10.1080/09273948.2020.1744669] [Medline: 32320326]

70. Yang S, Santillana M, Brownstein JS, Gray J, Richardson S, Kou SC. Using electronic health records and Internet search
information for accurate influenza forecasting. BMC Infect Dis 2017 May 08;17(1):332 [FREE Full text] [doi:
10.1186/s12879-017-2424-7] [Medline: 28482810]

71. Sustained suppression. Nat Biomed Eng 2020 May 13;4(5):479-480 [FREE Full text] [doi: 10.1038/s41551-020-0567-0]
[Medline: 32405031]

72. Li LW, Chew AM, Gunasekeran DV. Digital health for patients with chronic pain during the COVID-19 pandemic. Br J
Anaesth 2020 Nov;125(5):657-660 [FREE Full text] [doi: 10.1016/j.bja.2020.08.003] [Medline: 32863018]

73. Sesagiri Raamkumar A, Tan SG, Wee HL. Use of Health Belief Model-Based Deep Learning Classifiers for COVID-19
Social Media Content to Examine Public Perceptions of Physical Distancing: Model Development and Case Study. JMIR
Public Health Surveill 2020 Jul 14;6(3):e20493 [FREE Full text] [doi: 10.2196/20493] [Medline: 32540840]

74. Ting DSW, Carin L, Dzau V, Wong TY. Digital technology and COVID-19. Nat Med 2020 Apr;26(4):459-461 [FREE
Full text] [doi: 10.1038/s41591-020-0824-5] [Medline: 32284618]

75. Kuo T, Kim H, Ohno-Machado L. Blockchain distributed ledger technologies for biomedical and health care applications.
J Am Med Inform Assoc 2017 Nov 01;24(6):1211-1220 [FREE Full text] [doi: 10.1093/jamia/ocx068] [Medline: 29016974]

76. Ghafur S, Grass E, Jennings NR, Darzi A. The challenges of cybersecurity in health care: the UK National Health Service
as a case study. Lancet Digit Health 2019 May;1(1):e10-e12 [FREE Full text] [doi: 10.1016/S2589-7500(19)30005-6]
[Medline: 33323235]

77. Swartz L. New Money: How Payment Became Social Media. London: Yale University Press; 2020.
78. Kakarlapudi PV, Mahmoud QH. A Systematic Review of Blockchain for Consent Management. Healthcare (Basel) 2021

Feb 01;9(2):137 [FREE Full text] [doi: 10.3390/healthcare9020137] [Medline: 33535465]

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33680 | p. 10https://www.jmir.org/2022/4/e33680
(page number not for citation purposes)

Gunasekeran et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1136/bmjinnov-2017-000242
https://doi.org/10.3389/fpsyt.2020.582007
http://dx.doi.org/10.3389/fpsyt.2020.582007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33033487&dopt=Abstract
http://dx.doi.org/10.1001/jama.2016.4400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27299615&dopt=Abstract
http://dx.doi.org/10.1001/archdermatol.2008.529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19153342&dopt=Abstract
http://dx.doi.org/10.1109/JBHI.2020.3001216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750931&dopt=Abstract
https://www.jmir.org/2016/9/e247/
http://dx.doi.org/10.2196/jmir.6331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27608721&dopt=Abstract
https://www.askdr.co/pcn-conference-2020?week=2#schedules
http://europepmc.org/abstract/MED/32873499
http://dx.doi.org/10.1016/j.jadohealth.2020.07.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32873499&dopt=Abstract
https://publichealth.jmir.org/2019/2/e12214/
http://dx.doi.org/10.2196/12214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30946017&dopt=Abstract
https://publichealth.jmir.org/2021/2/e24445/
http://dx.doi.org/10.2196/24445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33605883&dopt=Abstract
https://www.jmir.org/2020/8/e20285/
http://dx.doi.org/10.2196/20285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32730217&dopt=Abstract
https://www.jmir.org/2020/10/e21597/
http://dx.doi.org/10.2196/21597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32960775&dopt=Abstract
http://europepmc.org/abstract/MED/29075752
http://dx.doi.org/10.1001/jamaophthalmol.2017.4485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29075752&dopt=Abstract
http://dx.doi.org/10.1080/09273948.2020.1744669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32320326&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2424-7
http://dx.doi.org/10.1186/s12879-017-2424-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28482810&dopt=Abstract
http://europepmc.org/abstract/MED/32405031
http://dx.doi.org/10.1038/s41551-020-0567-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32405031&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0007-0912(20)30644-9
http://dx.doi.org/10.1016/j.bja.2020.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32863018&dopt=Abstract
https://publichealth.jmir.org/2020/3/e20493/
http://dx.doi.org/10.2196/20493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32540840&dopt=Abstract
http://europepmc.org/abstract/MED/32284618
http://europepmc.org/abstract/MED/32284618
http://dx.doi.org/10.1038/s41591-020-0824-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32284618&dopt=Abstract
http://europepmc.org/abstract/MED/29016974
http://dx.doi.org/10.1093/jamia/ocx068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29016974&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(19)30005-6
http://dx.doi.org/10.1016/S2589-7500(19)30005-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33323235&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9020137
http://dx.doi.org/10.3390/healthcare9020137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33535465&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


79. Ocean Protocol: Tools for the Web3 Data Economy. Ocean Protocol Foundation Ltd. URL: https://oceanprotocol.com/
tech-whitepaper.pdf [accessed 2020-03-09]

80. Nawaz A, Peña Queralta J, Guan J, Awais M, Gia TN, Bashir AK, et al. Edge Computing to Secure IoT Data Ownership
and Trade with the Ethereum Blockchain. Sensors (Basel) 2020 Jul 16;20(14):3965 [FREE Full text] [doi: 10.3390/s20143965]
[Medline: 32708807]

81. Gürsoy G, Brannon CM, Gerstein M. Using Ethereum blockchain to store and query pharmacogenomics data via smart
contracts. BMC Med Genomics 2020 Jun 01;13(1):74 [FREE Full text] [doi: 10.1186/s12920-020-00732-x] [Medline:
32487214]

82. Pennycook G, McPhetres J, Zhang Y, Lu JG, Rand DG. Fighting COVID-19 Misinformation on Social Media: Experimental
Evidence for a Scalable Accuracy-Nudge Intervention. Psychol Sci 2020 Jul 30;31(7):770-780 [FREE Full text] [doi:
10.1177/0956797620939054] [Medline: 32603243]

83. Cutler DM, Summers LH. The COVID-19 Pandemic and the $16 Trillion Virus. JAMA 2020 Oct 20;324(15):1495-1496
[FREE Full text] [doi: 10.1001/jama.2020.19759] [Medline: 33044484]

84. Wilson SL, Wiysonge C. Social media and vaccine hesitancy. BMJ Glob Health 2020 Oct;5(10):e004206 [FREE Full text]
[doi: 10.1136/bmjgh-2020-004206] [Medline: 33097547]

Abbreviations
AI: artificial intelligence
API: application programming interface
CDC: US Centers for Disease Control and Prevention
EMR: electronic medical record
LKCMedicine: Lee Kong Chian School of Medicine
ML: machine learning
NUS: National University of Singapore
OHC: online health community
SIER: Susceptible-Exposed-Infectious Removed
SMSI: social media search indexes
UGC: user-generated content

Edited by M Gisondi; submitted 19.09.21; peer-reviewed by Y Liu, S Yang; comments to author 08.10.21; revised version received
27.01.22; accepted 04.02.22; published 11.04.22

Please cite as:
Gunasekeran DV, Chew A, Chandrasekar EK, Rajendram P, Kandarpa V, Rajendram M, Chia A, Smith H, Leong CK
The Impact and Applications of Social Media Platforms for Public Health Responses Before and During the COVID-19 Pandemic:
Systematic Literature Review
J Med Internet Res 2022;24(4):e33680
URL: https://www.jmir.org/2022/4/e33680
doi: 10.2196/33680
PMID: 35129456

©Dinesh Visva Gunasekeran, Alton Chew, Eeshwar K Chandrasekar, Priyanka Rajendram, Vasundhara Kandarpa, Mallika
Rajendram, Audrey Chia, Helen Smith, Choon Kit Leong. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 11.04.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33680 | p. 11https://www.jmir.org/2022/4/e33680
(page number not for citation purposes)

Gunasekeran et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://oceanprotocol.com/tech-whitepaper.pdf
https://oceanprotocol.com/tech-whitepaper.pdf
https://www.mdpi.com/resolver?pii=s20143965
http://dx.doi.org/10.3390/s20143965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32708807&dopt=Abstract
https://bmcmedgenomics.biomedcentral.com/articles/10.1186/s12920-020-00732-x
http://dx.doi.org/10.1186/s12920-020-00732-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32487214&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0956797620939054?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0956797620939054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32603243&dopt=Abstract
http://europepmc.org/abstract/MED/33044484
http://dx.doi.org/10.1001/jama.2020.19759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33044484&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=33097547
http://dx.doi.org/10.1136/bmjgh-2020-004206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33097547&dopt=Abstract
https://www.jmir.org/2022/4/e33680
http://dx.doi.org/10.2196/33680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35129456&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

