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Abstract

The pervasive opioid crisis in the United States
highlights the challenges that many individuals have
with pain management. One population that struggles
with pain management are communities that
experience genetic disorders. In this paper we present
a literature review that examines the findings of the
extant literature regarding pain management for
genetic disorders on social media. We find that while
research regarding social media in healthcare
management has been increasing, there are still
relatively few papers that address social media and
pain management, We present a research agenda for
the study of pain management techniques enabled by
social media.

1. Introduction

The goal of this study is to determine the degree to
which social networking/online community
applications are being used by consumers and patients
to share and find techniques for pain management of
genetic disorders. Through this systematic review we
present a framework to better understand the efficacy
of social networking applications in assisting patients
with their management of genetic-disorder related pain.
The two research questions that will be addressed in
this study are:

1- What is the evidence base of research that
addresses the efficacy of social networking tools for
use in pain mitigation among people with genetic
disorders?

2-  Which social networking tools are patients
with genetic-disorder conditions which include chronic
pain using more frequently and what aspects of social
media tools are deemed most useful (e.g., the ability to
share/find/connect)?

Technology provides individuals with a large
variety of ways in which to develop communities. The
advent of information technology enables dispersed
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communities that allow like-minded individuals to
share information and collaborate together [1]. The
power of social media to build community is especially
impactful in small distributed groups. Social networks
can enable groups to collectively address challenges
[2]. As the collaborative affordances of social media
diffuse across various communities of chronic disease
patients, scholars and practitioners must assess our
current knowledge regarding how social media and
other emerging collaborative technologies are currently
understood in the literature.

Chronic diseases represent a wide range of
conditions that require long term management [3]. One
important category of chronic diseases is related to
genetic disorders. Genetic disorders can span
generations and present a unique opportunity around
which for communities to develop. The spectrum of
rare and genetic disorders and their symptoms is broad,
and every human system has its own unique instance of
a given disorder. Since there are often no absolute
cures for genetic disorders, treatments are primarily
focused on maintaining quality of life or slowing its
degradation [4]. While many patients try physical
therapy or pain-relieving medications, they often also
discover throughout the course of their daily lives
various highly effective non-medical solutions for
decreasing pain. These unique methods of reducing
pain are often shared and discovered across various
websites and social media platforms. By reviewing
different studies in the fields of pain management and
social networking, the efficacy of sharing pain-related
therapies through different social networking services
among genetic-disordered patients is investigated and
opportunities to increase the efficacy of those systems
is documented.

2. Research Context

Genetic disorders encompass an enormous group of
disorders most of which do not have a cure and as a
result, support is key in their treatment. A genetic
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disorder is a disease that is caused by a change in the
DNA sequence away from the normal sequence.
Genetic disorders are categorized based on the
mutation in one gene (monogenic disorder), mutation
in multiple genes (multifactorial inheritance disorder),
and combination of gene mutations and environmental
factors, or by damage to chromosomes (changes in the
number or structure of entire chromosomes). Disorders
that are caused by mutation of one gene are inherited
from the parents and an individual will have this
disorder from birth such as Sickle Cell Disease [5].
Over 4000 human diseases are caused by single-gene
defects. Other diseases are caused by mutation of
multiple genes during a person’s life and their
combination with environmental factors (such as
smoking). These mutations are not inherited from a
parent and can include many cancers, heart disease,
and diabetes [6].

The spectrum of rare and genetic diseases and their
symptoms are wide and every organ system has its own
categories of diseases. Apart from the medical
challenges of genetic disorders, the lack of financial
and market incentives to treat or cure genetic disorders
is another obstacle to achieve rare and genetic diseases
treatment.

Based on the Global Gene Organization fact sheet
in 2017, 10% of the US population, equal to
approximately 30 million people, are living with rare
diseases. Approximately 7000 different types of rare
diseases have been discovered so far. Around 80% of
all rare disease patients are diagnosed with 350 rare
diseases. Also, 80% of rare diseases are genetic
disorders and are present throughout a person’s life.
The US Congress in the Orphan Drug Act of 1983
defined rare disease as a condition that affects fewer
than 200,000 people. The Orphan Drug Act (ODA)
was encouraging medical companies to develop new
drugs for rare diseases by offering financial incentives
to them. However, during the first 25 years of the
ODA, only 326 new drugs were approved by the FDA
and brought to market for all rare diseases.

High medical expenditures are another challenge
for genetic disorders patients and healthcare providers.
For example, the medical cost of neuromuscular
disorders in the U.S. in 2017 was around $20K per
year and lost income was almost $15K. Furthermore,
the total hospital costs for Cystic Fibrosis patients in
the U.S. was estimated $1.1 billion per year [7]

The life span of people that are diagnosed with
genetic disorders could be the same as healthy people,
but their quality of their life may be different. Since
there are no known cures for genetic disorders, patients
mostly try to maintain or slow down the degradation of
their quality of life. They may try physical therapy or

pain killing medication. Overall, the objective of most
treatments is to reduce the symptoms of the disorders
to improve patient’s quality of life [5].

Scholars have identified many ways in which social
media influences health related activities. The
interactive nature of content creation supports the
introduction of more voices into healthcare related
knowledge development. Active social media
management has been found to drive more user
generated content [8]. With greater levels of content
users have more opportunities to learn about health
related conditions. Social media has been associated
with health promotion and behavior change [9]. Social
media has also been found to be of benefit in assisting
patients in learning from others regarding self-
management [10]. The impacts of social media in
knowledge creation extend beyond just patients. Social
media has been demonstrated as a means by which
professional development may be enabled within the
healthcare industry [11]. As healthcare professionals
are provided with expanding outlets for interaction
with others through social media, this technology has
been identified as a means of medical knowledge
creation [12]. While the general benefits of social
media in promoting community development for
healthcare have been addressed in the extant literature,
the community for those suffering from rare diseases
represents a unique subset of the broader healthcare
industry.  The difficulty of managing rare genetic
diseases presents unique challenges and opportunities
in regard to the affordances of social media. This
literature review highlights the state of our knowledge
regarding this specific subset of patients using social
media to support management of genetic diseases.

Health Information Technology is a major
innovation at technological, social, and cultural levels
[13]. Based on different studies, the implementation
and adaptation of health information technologies is
not an easy task, due to interrelated organizational,
social, technological, personal, and environmental
factors [14], [15], [16], [17]. Although health IT
applications are used in hospitals, physician offices,
and by patients at different levels, administrators and
end users know little about the organizational changes,
costs, work processes, communication patterns, and
time required for successfully implementing systems
[18]. Some scholars propose that 5% of health IT
failures are related to technical factors [19], while
others estimated that number to be as high as 20% [20].
According to [21], the problems that are reported are
not related to the technology itself but to the lack of
socio-technical considerations. Of course, technical
problems such as lack of support, not having a user-
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friendly interface, and not having customized
applications may cause failure in health information
technology implementation; however, the main
problems are often not technical, but rather socio-
technical. In the implementation and adaptation of
health information technologies, there has been
insufficient attention to socio-technical factors and
healthcare providers have not been addressing these
factors properly to make improvement in the hospitals
[22], [23]. Instead of implementing technology and
expecting people to adopt them, some have proposed
better options would be modeling the system based on
the capacity via a socio-technical approach and then
predicting the impact of new technologies within the
existing social systems [23].

O'Brien [24] explained that the United States is in
the early stages of comprehending the advantages of
digitizing healthcare. Health IT applications such as
EHR were implemented with the purpose of ubiquitous
access to patient records and an increase in the quality
of care through the integration of patient data.
However, the design of these systems has increased the
documentation burden and decreased the ability to
manage new work processes. Based on this study, “The
phenomenon of ‘data rich, information poor’ in today’s
EHRs is all too often the reality for nursing” [25, p.
333]. A description of the focus of this literature
review is presented in Figure 1.

Social Media

Focus
\.’
A
' Healthcare
IT

Figure 1 Research Focus

Genetic
Disorder

3. Literature Review

3.1. Step 1: General Database Search

We approach this review using standard methods of
literature identification based on Cochrane Review
types [26]. This study is categorized under qualitative
reviews that synthesize qualitative and quantitative
evidence to address questions on aspects other than
effectiveness.

Our research considers three different types of
technologies that support healthcare community

development: online tools, social media and online
communities. For the purposes of this research online
tools are contextualized as technologies that support
the publishing and distribution of content to an
audience [27]. Examples of online tools include blogs
or mobile applications that are used to publish health
related content to interested parties. Social media is
contextualized as technologies that support peer-to-
peer creation and sharing of content [28]. Examples
of social media platforms include applications such as
Facebook or Twitter. Online communities are
contextualized as peer-to-peer communities that form
within the social media platforms that are facilitate
sharing among participants. These communities are
possible through the peer-to-peer sharing capabilities
that are afforded by social media platforms [29].
Online communities include Facebook pages dedicated
to a particular topic. A summary of the constructs
considered in our literature review are summarized in
Table 1.

Online tools Refers to technologies that | [27]
enable publishing and
distribution  of  content
online to an audience (like

a blog or an app)

Social Media Refers to online platforms | [28]
that facilitate peer to peer
sharing of content amongst

participants

Online
Community

Refers to online platforms | [29]
that facilitate peer to peer
sharing of content amongst
participants

Table 1: Summary of Constructs

The goal of systematic review is to deliver a
complete and in-depth summary of current literature
relevant to a research question. In the first step of
conducting systematic review, the research question
was created. In this case our research questions are
focused on first, the evidence base of research that
addresses the efficacy of social networking tools for
use in pain mitigation among people with genetic
disorders and second what social networking tools are
used most frequently and effectively by patients with
genetic-disorder conditions.

In the second step, a thorough search of the
literature for relevant papers has been completed.
Databases such as Pubmed, medline and other related
medical databases have been investigated. The titles
and abstracts of identified articles were checked based
on the pre-determined criteria for eligibility and
relevance to form the specified set.
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Our focus for choosing databased was based how
much they are covering medical related research.
Multiple database were searched in this study
including Medline, Cochrane, Google Scholar,
CINAHL, PsycINFO, and Proquest. The search terms
used include online social media pain management,
Facebook pain, Twitter pain, and Information Systems
pain. More search terms were evaluated for inclusion,
however, the results was either very broad or not
related to our research questions and goals. These
search keys were used for all fields such as title,
abstract, keywords and full text). The results are shown
in Table 2. The first column presents the names of
different databases that were used in this study. The
second column presents the number of total results
based on the search key term and the last column
presents the number of selected papers based on the
study criteria.

Table 3 indicated the number of articles that meet the
criteria and included in this study. The results were
shown based on the search key term.

Search Key Term Total number of
results

Online Social Media Pain 22

Management

Social Media Pain 12

Facebook Pain 7

Twitter Pain 7

Library Total Total number
number of of selected
results papers

Medline (Pubmed) | 634 48

Cochrane 89 2

CINAHL 19 8

PsycINFO 8 2

Table 2 Search Results
3.2. Step 2: Focused Searches
At the initial phase, different databases were
selected, but after more detailed search, it was found
that the results of some of these databases such as
Google Scholar and ProQuest were overly broad for
the scope of this study. Thus, these two databases were
excluded from the final result. Given the context of the
research the Medline (pubmed) database provides the
most relevant and frequent collection of healthcare
informatics peer-reviewed journals. Other databases
such as Cochrance, CINHAL, and PsycINFO were
searched, but most of their results were not identical
and found in the Medline database.
The search results were refined based on the
following criterion:
1) Peer-reviewed journal article
2) Different type of media; social networks such
as Facebook and Twitter, and discussion
board/forum such as Consumer Led Forum or
Healthcare Organization Led Forum.
3) Role of Information systems and online
communities as a pain management facilitator
4) Pain type mainly based on the body organ
5) Research methods (qualitative, quantitative,
mixed)
6) Published date

Table 3 Results by Search Term

3.3. Step 3: Analysis

The papers were analyzed and categorized based on
the selected criteria (discussed in step 2). In order to
group them, the title, abstract, and key words that were
mentioned in the papers, were reviewed. The focus of
our selection is patient-centered. Therefore papers that
indicated their study subject was healthcare providers,
staff, or physician that were excluded from our
analysis. Our focus was on those papers that were
researching the use of social media/online community
tools by healthcare providers to assess patient’s pain
and record their pain.

After the detailed review, out of 56 papers, 48 were
met the criteria and corresponded to the research
questions.

4. Results

All together 48 papers were studied in the literature
review. After the detailed review of selected papers,
we conclude that common themes focused on how
online/web-based tools can reduce the pain for
patients. Papers often described different types of
diseases or in summary how online/web-based tools
can help the pain management. The pain management
varied between different types of online tools that were
used (section 4.1) and also different body organs and
disease that were involved (section 4.2). Moreover,
there are different effects of online community/web-
based tools on pain that could have either positive or
negative outcome (section 4.3). Furthermore, the
results were categorized based on their qualitative or
quantitative types and different methodologies (section
4.4) and their published date (section 4.5).

4.1. Types of Information Technology tools
(Social networks)

After full reviews of selected papers, 9 different
categories of social media and information technology
tools were determined. Table 4 indicates the list of
online tools that were examined in this study. Based on
the statistics, most of the papers studied the role of
mobile and web-based application in the pain

Page 3453



reduction, discussion or pain-related communications.
Twitter and online communities/ support group are the
second and third most studied technology tools,
respectively in the selected papers.

[66] [51] [68]

Headache/Migraine [72]

Type of Media Paper

Joint and Muscle Pain [50] [42]
Pediatric Pain [31] [41] [43] [44]
Postoperative Pain [58] [38]

Blog and Discussion Forum [30] [31] [32] [33]

Psychological Pain [52]

Decision Support System [34]

Facebook [35] [36] [37] [38]

Flickr and Tumblr [39] [40]

YouTube [41][42] [43] [44]
Online  Communities/Support | [45] [46] [47] [48] [49]
Group

Online Reviews/Comments [50] [51]

Mobile/Web Pain
Management Apps

[52] [53] [54] [55] [56]
[57] [58] [59] [60] [61]
[62] [63] [64] [65] [66]
[67][68] [69] [70]

Twitter (71] [72] [73] [74] [75]

[76] [77]

Table 4 Technology Tool Summary

4.2. Pain Types and Body Organ

There are different types of physical pains that
involving different body organ and based on different
types of disease they are diverse. Chronic pain is the
most discussed pain in our literature reviews. Chronic
pain is defined as a pain that is ongoing and usually
lasts longer than six months (Cleveland Clinic).

Based on [78], the occurrence of chronic pain in
North America ranges from 19% to 31%. Different
types of diseases such as Headache, Arthritis, Cancer,
Nerve pain, Back pain, Fibromyalgia pain can cause
the chronic pain. In this review, the disease that is
related to chronic pain was not considered although the
physical location of the pain was assessed. General
pain refers to studies that were not mentioned the type
or physical location of pain and just said “pain”.
Overall, the number of papers that discussed the impact
of online tools on chronic pain management is in the
first rank. The number of papers that addressed
arthritis, dental and pediatric pain are ranked among
the highest respectively after the general pain. Table
65indicates the types of pain in the reviewed papers.

Pain Type Paper

Acrthritis or Fibromyalgia | [54] [36] [49] [63] [69]

Back Pain [56] [60] [75]

Cancer Pain [57]

Chronic Pain [53] [46] [39] [34] [37]
[48] [30] [59] [61] [62]
[40] [64] [65] [32] [67]
[70]

Dental Pain [71] [74] [76] [77]

General Pain [55] [35] [45] [47] [73]

Table 5 Pain Type

4.3. Reported Result

According to a majority of the reviewed studies,
using social media/online tools does have positive
effects on the pain management. Table 6 summarizes
the reported findings of the selected articles. Most of
the reviewed papers reported positive results for
applying online tools on managing their pain.

Many of the reviewed papers reported the positive
role of social media and pain management application
on patient communications. Patients are sharing their
experiences with pain and communicate with their
providers and peers. Several papers discussed that
these applications may have an emotional function but
may not actually reducing the physical pain. For
example, some patients are sharing their real-time pain
experience on Twitter and found it helpful. Also, some
patients are looking for emotional support from their
peers and support communities through humor.
Another positive outcome of this literature review are
the data that were gathered for making pain
communications in a more effective format and form.

There were several papers that addressed other
advantages of using technology tools on pain
management. Based on these papers considered in this
review, the positive outcome of online communities
and social media tools is to increase patient’s
knowledge about the pain and giving more information
about their diseases. Researchers have found that
patients have a willingness to use social media to write
about their pain, express their feeling and use it as a
diary. Also, patients can learn how to manage their
pain. Researchers are demonstrating that patients are
learning about non-medical techniques for pain
management. In this way better pain management
communication may reduce dependency on
pharmaceutical based pain management techniques
exemplified by opioids. Social media may provide a
conduit for providing chronic pain sufferers with
resources to support self-care education.

There were few studies that focused on the
technical aspects of designing pain management
applications and online support groups for pain
management. On these papers, the format and design
of the pain management websites were discussed more
frequently. Researchers have found that it is important
to design a website that enables patients to easily share
their information. By doing so website users have been
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found to more willing to use the site information for
managing their pain.

In contrast some applications have been found to
be ineffective. Based on some other studies, the
outcome of mobile/web applications on pain
management is not very positive if they are poorly
designed. These apps are made by software engineers
and without the physician input. Poorly designed
applications have been found to be not very
informative or based on accurate knowledge. This lack
of medical information could cause some barriers to
effective use. A citation summary of this analysis is
presented in the table 6.

Results Paper
Positive/Reduced Pain [53] [54] [35] [50] [47] [64]
[63]

Positive with some
concerns/Privacy
issue/Better format

[36] [56] [66] [43]

Positive/Pain
Education/Informative

[45] [58] [49] [61] [65] [51]
[41] [42] [44]

Positive/Better [39] [57] [37] [48] [59] [49]
Communication/Share [71] [38] [40] [74] [76] [77]
experience [32]

Positive/Technical [46] [60] [70]

features

Could help/More studies
have needed [75] [67] [46] [68] [33]

[55] [72] [62] [73] [30] [31]

Not very Positive [52] [34]

Table 6 Reported Results

4.4. Types of Studies

Table 8 shows the types of studies based on their
methodology that were used in the research. As
reported in Table 7, most the studies were qualitative
or mixed method. Fully quantitative studies were in the
minority. The review indicated that research on the
impact of social media/online community tools on pain
management has more focused on using interviews
with patients, sentiment/content analysis of their text
communications, focused group, and observational
study.

Method Paper

Qualitative [36] [39] [57] [37] [60]
[62] [40] [30] [31] [76]
[65] [66] [32] [43] [67]
[68] [33] [69] [44]

Quantitative [52] [53] [54] [50] [56]
[47] [49] [71] [72] [38]

[61] [62]

Mixed methods [55] [35] [45] [46] [58]
[48] [30] [59] [63] [73]
[74] [74] [77] [51] [41]

[42]

Table 7 Methodology Summary

4.5. Published Date

The published date of reviewed studies is another
interesting point that should be considered. Most of the
papers in the field of social media and technology tools
effects on pain management are recent (41 papers after
2011). Although, it has been several years that patients
have had access to social media and mobile/web
applications, research regarding the effects of these
technologies has lagged behind their adoption. The
data shows that the application of social media in
healthcare and pain management is still new and that
additional critical areas of research likely remain
unaddressed. A breakdown of total publication counts
is presented in table 8.

Year Number of papers
2019 3

2018 5

2017 5

2016 10

2015 6

2014 7

2013 1

2012 1

2011 3

Table 8 Papers Published by Year

5. Discussion

Pain management is a growing concern in many
societies. In the United States the cost of pain
management -usually in the form of opioid drugs- is
around $600 billion per year [79]. To reduce the cost
and decrease the risk of using opioid is critical to find a
better way for pain reduction.

The popular usage of social media, online
communities, and mobile/web applications could
afford great opportunities to patients and healthcare
providers to apply pain management techniques via
these technologies.

Patients with Genetic disorders may be able to live
as long as other people, but their life is accompanied
with greater levels of pain. By reviewing the related
literature, we have demonstrated that information
technology tools could have an advantage in managing
pain. However, despite the breadth of finding related to
pain management that were revealed in our review, no
papers were identified that address pain management
for genetic disorders via social media or online
applications.
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5.1. Principal Findings

Our finding highlight the growing importance of
social media based research in examining topics
regarding pain management. Major social media
platforms have been in existence for over a decade.
Facebook launched in 2004, Youtube in 2005 and
Twitter in 2006. However, assessing the impact of
these platforms within the context of health IT did not
occur until after the platforms reached broad
audiences. The first paper in our analysis examining
the role of social media platforms on health
management was not published until 2011, seven years
after Facebook’s launch. However since researchers
began to examine the role of social media, 41 papers
have been published highlighting the platforms’ role in
health management.

The relative novelty of using social media to
analyze health management presents both challenges
and opportunities to scholars. Challenges, as assessing
technology use among disparate communities has been
found to be difficult because the way that technology
affords activities can vary within the healthcare
environment [12]. Opportunities, as the still emerging
affordances of social media are yet to be understood.
The rapid increase in the number of papers published
that examine social media highlights the extent to
which our knowledge of the role of social media in
enabling healthcare related communities is expanding.
While the growth of knowledge regarding social media
and healthcare communities has been valuable, our
review highlights that our knowledge regarding
chronic pain or genetic diseases is still relatively
underdeveloped.

Our results highlight that while mobile applications
have been relatively well represented in the literature,
comparatively few studies have been completed
regarding social media. The peer-to-peer structure of
social media has been found to build communities of
distributed individuals [3]. For rare diseases, which
have a relatively small number of patients, the ways in
which social media affords distributed groups to
develop may be especially impactful. Furthering our
understanding of how mobile devices can assist in pain
management may provide a fertile source for future
research contributions on the ways in which
technology may afford patients alternatives to
pharmaceutical pain management.

5.2. Limitations of the Literature Review

The healthcare literature spans many domains, which
creates challenges in completing a literature review.
Our review of necessity used a limited number of
search terms, in targeted databases. Our focus was on
the overlap of healthcare information technology,
social media and rare genetic diseases, however a

broader search in corollary literature to healthcare,
such as psychology or genetics could reveal additional
research which could provide insight regarding the use
of social media in developing communities around rare
diseases. The expansive nature of healthcare related
literature presents both challenges and opportunities to
conduct future research examining how technology
affords health management behaviors in circumstances
that extend beyond pain management.

5.3. Avenues of Future Research

The expanding research stream examining social media
within healthcare management suggests that our
knowledge in this domain is still developing. For
specialized healthcare communities, such as rare
genetic diseases, the potential benefits available
through social media may be especially impactful. We
propose that future research assessing the ways in
which the affordances of social media enable
communities dedicated to rare genetic diseases to
develop would be of value to both scholars and
practitioners.

Rare genetic diseases have the potential to create
highly engaged communities of individuals, however
without the peer-to-peer sharing capabilities afforded
through social media communities dedicated to the
management or rare genetic diseases have often
struggled to reach a critical mass of participants. The
distributed nature of social media enables communities
to reach a critical mass of participants without the
constraint of geographic boundaries. For scholars, the
ability to study how technology affordances of social
media provide unique value that would be unattainable
without social media platforms may provide a unique
perspective through which to articulate the value of
information systems.

For practitioners who are struggling with rare genetic
diseases future research could be especially impactful
in enhancing patient quality of life. Hundreds of rare
genetic diseases exist, and furthering our understanding
of the characteristics of successful social media
communities could be of benefit for individuals
interested in encouraging the development of
additional online communities for diseases with which
they struggle.

6. Conclusions

The opioid crisis in the US highlights the important
individual and societal challenges associated with pain
management. Our findings demonstrate that while the
literature regarding social media in healthcare
management is growing, there are still opportunities to
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expand our knowledge regarding how social media can
promote improved pain management of genetic
diseases. Expanding our knowledge regarding how
technology can better support these vulnerable
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