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Abstract

Multiple Sclerosis is a chronic neurological disease
associated with various physical and cognitive
impairments. Individuals with MS might also experience
medical and psychiatric comorbidities that can
exacerbate the severity of the disease and lower their
overall well-being. Therefore, it becomes essential to
identify these co-occurring health conditions at the
early stages to optimize treatment and improve patient
outcomes. Consequently, the objective of this study is to
explore the commonly occurring comorbidities among
MS patients around the globe from social media
discourse. Furthermore, it aims to unveil public
perceptions, providing insights that might not be
captured via clinical research methods. The results
indicate that psychiatric and autoimmune comorbidities
are the most prevalent, whereas visual disorders are the
least common among MS patients. Understating such
patterns can help prioritize and guide interventions
aimed at tailoring MS comorbidity management
strategies to address the specific needs of MS patients.

Keywords: Multiple Sclerosis, Comorbidities,
Social media analytics, Topic analysis, public
perception.

1. Introduction

Multiple Sclerosis (MS) is a chronic inflammatory,
autoimmune neurodegenerative disease. Patients with
MS commonly exhibit a high prevalence of medical and
psychiatric comorbid conditions. Comorbidity is an
additional disorder coexisting in a person with a given
index disease, further complicating the disease (Magyari
& Sorensen, 2020). Indeed, comorbidity in MS is
associated with increased mortality rates, diagnostic
delays, disability progression, and low quality of life, in
addition to its impact on treatment options (Marrie,
Cohen, et al., 2015).

MS comorbidities with the highest incidence are
hypertension, stroke, and cancer, while those with the
highest prevalence are depression, anxiety, hypertension,
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hyperlipidemia, and chronic lung disease (Marrie,
Reider, et al., 2015). Furthermore, studies show that
people with MS have an increased occurrence of
ischemic heart disease, cerebrovascular disease,
peripheral vascular disease, and epilepsy relative to
people without MS (Marrie et al., 2023). Comorbidity
adversely affects outcomes throughout the disease,
including quality of life, progression, and mortality
(Marrie, 2017). In addition to comorbidity, genetics,
ethnicity, and social determinants of health all influence
MS outcomes. Yet, some comorbidities are potentially
preventable or treatable, unlike unmodifiable factors
such as genetics (Marrie et al., 2023).

Traditional clinical methods often miss the full
spectrum of MS comorbidities by focusing on diagnosed
conditions and  specific intervals, potentially
overlooking emerging or less common conditions
noticed by patients outside clinical settings (Shah et al.,
2018). Moreover, geographic and demographic
constraints also limit their generalizability (Murthy et
al., 2004). In contrast, patient-generated data from social
media offers real-time insights into diverse experiences,
revealing comorbidities not captured by traditional
methods (Conway & O’Connor, 2016). The Internet and
social media provide valuable Patient Generated
Information (PGI), facilitating connections and support
while allowing users to exchange experiences, opinions,
and emotions with others facing similar health
challenges (Lavorgna etal., 2017). Although various MS
comorbidities have been explored in various traditional
research studies, a gap remains in understanding the
occurrence of comorbidities in MS patients via digital
platforms. Therefore, this study aims to leverage social
media discussions to provide an organic approach to
capturing MS patients’ perspectives and shared
experiences regarding comorbidities. The insights
gained from this analysis will be instrumental to
healthcare providers and clinicians refining their
comorbidity management strategies, thereby improving
the quality of care and patient outcomes for those with
MS.
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2. Related work

Several studies have leveraged social media data to
explore various aspects related to MS, including lifestyle
factors influencing MS, adverse drug events associated
with MS treatments, and suitable medications for MS
patients during pregnancy and breastfeeding (Gorugantu
etal., 2023; Nawar et al., 2022). The application of social
media data extends beyond the field of MS,
encompassing a broad spectrum of healthcare areas. A
study employed a text-mining approach on social media
to examine public discourse and emerging trends in
malaria (Boit et al., 2020). Similarly, another study
identified fourteen themes from social media data related
to glaucoma (McGregor et al., 2014). Another research
study has explored Twitter to analyze the main themes
and misconceptions about antibiotics (Scanfeld et al.,
2010). Another study has analyzed the social media data
to examine the public concerns, views and health issues
pertaining to measles vaccination (Radzikowski et al.,
2016). Beyond the healthcare domain, social media
analysis has been applied to various other fields. For
instance, a study leveraged Twitter data to explore
trending topics and themes regarding the experiences
concerning the usage of e-cigarettes among marketers
and consumers, (Lazard et al., 2016). Another study has
analyzed digital platforms to investigate public opinion
and the perceived motivations and obstacles associated
with smart agriculture (Ofori & El-Gayar, 2019). Despite
extensive research on MS comorbidities, traditional
clinical data often miss evolving or less common
conditions due to its snapshot nature and geographic
limitations. This study addresses the gap by analyzing
patient-generated data from social media to capture a
more comprehensive and real-time perspective on the
prevalence and incidence of comorbidities among MS
patients globally. Therefore, this study aims to analyze
social media data to explore the frequently occurring
comorbidities among MS patients worldwide. This
analysis will provide valuable insights into the
prevalence of MS comorbidities that can assist
healthcare providers and clinicians in tailoring their
comorbidity management strategies to address the
specific needs of MS patients, eventually enhancing the
quality of care and patient outcomes.

3. Methodology

This research includes three stages: Data Discovery,
Data Collection and Preparation, and Data Analysis. We
used Brandwatch, an Al-powered social media analytics
tool and consumer intelligence software employed on
ReadMe Algorithm, to extract and analyze publicly
accessible data (Brandwatch | The Social Suite of the

Future, 2021; Hopkins & King, 2010). The goal is to
explore insights from user-generated online content.

3.1 Data Discovery

During the data discovery stage, we developed a
search query for Brandwatch to retrieve patient-
generated social media posts on MS and comorbidities.
The query includes numerous phrases aimed at capturing
contributors who self-identify as patients. Based extant
literature, we grouped the comorbidities into the
following categories for further exploration and analysis:
autoimmune, cancer, visual disorders, gastrointestinal,
neurocardiology,  psychiatric,  respiratory, and
musculoskeletal. Furthermore, we focused on worldwide
social media posts written in English from January 1,
2013, to December 31, 2023.

3.2 Data Collection and Preparation

After developing our search query, we used
Brandwatch to extract data from various social media
platforms, including Online Forums, Twitter, Reddit,
and Reviews. Reviews are user-generated feedback on
health  products, services, and pharmaceuticals,
providing insights into the management of
comorbidities, including treatment effectiveness and side
effects (Coverage Overview, 2024). We incorporated
phrases such as “I have Multiple Sclerosis” and “I have
been living with Multiple Sclerosis” to specifically target
content generated by individuals diagnosed with MS and
to exclude content from unaffected individuals.
Moreover, we included wildcard searches (*) to ensure
the capture of a wide variety of relevant terms. For
instance, using "cardiac*" as a search term encompassed
related terms such as cardiac arrest, cardiac surgery, and
cardiomyopathy. We manually examined the collected
posts, focusing on notable spikes in tweet volume over
specific years. This revealed that a significant number of
unrelated posts were being included in the corpus, such
as posts mentioning abbreviations like "MS degree,"
"MS Dhoni," "Microsoft,"” and "Mississippi”, which
were subsequently excluded. In addition, posts from
Facebook, Instagram, and YouTube were omitted due to
their predominantly image or video-based nature. As
such, we focused our analysis on platforms that included
relevant content. Posts consisting of hyperlinks were
flagged as irrelevant and disregarded because they were
largely related to research articles, news blogs, and
promotional content about treatments, products, and
services. This examination aided in refining the data
inclusion and exclusion criteria during the initial data
discovery phase.
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3.3 Data Analysis

The online reviews were analyzed in two phases.
Initially, the entire dataset was analyzed to understand
users’ perception of social media as a tool to exchange
knowledge about co-occurring conditions and MS. Next,
each comorbidity was analyzed in depth. We explored
the prevalence of comorbidities by implementing Word
Clouds and Topics Clusters. Topic Clusters are visual
representations of relationships between different topics
or themes in a dataset. These clusters are used to identify
key themes, clusters, phrases, and keywords of related
topics within a corpus, to explore the associations
between different topics, and to aid in navigating and
discovering relevant information within complex
datasets. In the Topic Cluster graph, each node
represents a concept or a topic, and the edges represent
relationships or connections between these topics. These
relationships are formed depending on various factors,
including semantic similarity, co-occurrence of terms in
documents, or alternative relevance metrics. Overall,
topic cluster graphs provide a visual and intuitive way to
explore and understand the structure of textual data,
making it a valuable tool for demonstrating information
organization, document summarization, and content
recommendation (Topic Clusters, 2023).

4. Results

We extracted 24,826 posts between January 1512013
to December 31%, 2023. Further, we applied the rules and
categorized the entire corpus into various subtypes of
comorbidities — Autoimmune, Cancer, Visual disorders,
Gastrointestinal, Neurocardiology, Psychiatric,
Respiratory and Musculoskeletal. Most of the posts were
from Online Forums (51%), followed by Reddit (25%)
and then by Twitter and Reviews, accounting for 22%
and 2%, respectively. In addition, the majority of

retrieved posts came from three key online forums:
healthunlocked.com (18%), msworld.org (15%), and
medhelp.org (13%). Most of the review data primarily
came from sites such as drugs.com (18%), google.com
(16%), trustpilot.com (15%), and vitals.com (10%).
Moreover, investigating the demographics of the authors
highlights that 78% of the posts about MS and
comorbidities were generated by females, and only 22%
of the posts were generated by males. Most of the gender
data we obtained came from Twitter, with smaller
contributions from online forums as well. Not all posts
on these platforms included gender information, we
could only analyze posts where gender was publicly
available and linked to the user’s account. Moreover, the
results from the distribution of online posts over the pre-
identified comorbid categories, demonstrated that 31%
of the total posts discussed the presence of Psychiatric
comorbidities along with MS, followed by Autoimmune
comorbidities accounting for 25% of the total posts. The
least discussed comorbidity in MS patients appears to be
visual disorders, representing only 2% of the total posts.
The remaining comorbidities include — cancer (12%),
musculoskeletal issues (11%), gastrointestinal problems
(8%), neurocardiology conditions (6%) and respiratory
ailments (5%). We conducted further analysis on the
volume of posts by MS patients over time for each
comorbidity, as demonstrated in Figure 1, and observed
a notable surge in posts related to respiratory
comorbidities in 2020, likely attributed to the COVID-
19 pandemic. Similarly, there was a significant increase
in post volume that is associated with neurocardiology
comorbidities in 2021, potentially influenced by
discussions about the impact of COVID-19 vaccines on
cardiovascular health, as highlighted in numerous studies
(Vosko et al., 2023). Figure 2 represents the distribution
by gender. Men more frequently discussed psychiatric
comorbid conditions, whereas the highest percentage of
the women mentioned autoimmune comorbidities.

Figure 1: Volume over time graph on comorbidities in MS patients

¢

Figure 2: Distribution of comorbidities by gender

Page 3673



4.1 Topic Analysis

Psychiatric comorbidities are the most frequently
discussed topic among MS patients, with a total
mention count of 7,708 mentions, and the reach of
these discussions approached 7.72 million individuals
worldwide, wherein reach refers to the estimated
number of individuals who have been exposed to a
particular content or discussion (Reach, 2024; Reach
and Impressions Explained, 2024). Words like health
anxiety, depression, stress, and chronic pain were
highly mentioned in the conversations among MS
patients, as highlighted in Figure 3. Based on the topic
cluster on psychiatric posts from Figure 4, stress and
anxiety were commonly mentioned psychiatric
symptoms, while pain and anxiety were associated with
medical marijuana. Health anxiety was associated with
panic attacks, nerve damage, internal tremors, brain
tumors, and a feeling of pins and needles. Depression
was also frequently associated with disease.
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Figure 3: Word Cloud - Psychiatric comorbidity
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Figure 4: Topic Cluster on Psychiatric Comorbid
Posts
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Figure 5: Word Cloud - Autoimmune comorbidity

Autoimmune-related comorbidities were reflected
in 6,285 posts, with a total reach of 6.01 million
individuals. As shown in Figure 5, rheumatoid arthritis,
lupus, thyroid disease, and psoriatic arthritis dominated
this category. According to Figure 6, MS and
autoimmune-related comorbidities were associated
with blood sugar, blood pressure, and Danlos
syndrome. Moreover, Pernicious Anemia was linked to

B12 deficiency, while optic neuritis was associated
with Clinically Isolated Syndrome (CIS).
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Figure 6: Topic Cluster on Autoimmune Comorbid
Posts

Cancer-related posts amounted to around 20,000,
with a reach of 19.6 million individuals. Figure 7 shows
that most of the discussions were related to lung, colon,
thyroid, skin, and breast cancer. Figure 8 depicts an
association between MS and breast cancer, with a
significant presence of breast cancer as denoted by the
size of the bubble. There is also an association between
ovarian cancer and health anxiety.
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Figure 7: Word Cloud - Cancer comorbidity
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Figure 8: Topic Cluster on Cancer Comorbid
Posts

Approximately 2,616 posts were related to
musculoskeletal comorbidity, reaching 2.5 million
individuals. Discussions related to comorbidities
mentioned fibromyalgia and degenerative disc disease,
along with symptoms that tend to be associated with
MS, such as muscle spasms, nerve damage, and muscle
twitching (Figure 9). Figure 10 captures health anxiety
associated with such comorbidities and related
symptoms. It depicts references to pain medications,
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muscle relaxants, and CBD oil. Muscle spasticity was
associated with chronic fatigue and constant pain.
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Figure 9: Word Cloud - Musculoskeletal
Comorbidity
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Figure 10: Topic Cluster on Musculoskeletal
Comorbid Posts

Gastrointestinal comorbidity amounted to around
1,882 posts, with a total reach of 1.51 million. As
shown in Figure 11, conditions like acid reflux,
ulcerative colitis, bowel problems, fatty liver, and liver
diseases were common topics. Figure 12 depicts liver
conditions as associated with muscle spasms, while
bowel problems were associated with brain fog. In this
context, cod liver oil was mentioned in association
with MS diagnosis.
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Figure 11: Word Cloud - Gastrointestinal
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Figure 12: Topic Cluster on Gastrointestinal
Comorbid Posts

Neurocardiology-related conditions were echoed
in around 1,546 posts, with a reach of 1.27 million

individuals. As shown in Figure 13, except for
reference to congestive heart failure, heart disease, and
chest pain, neurocardiology-related terms were
relatively less apparent. Instead, the word cloud was
dominated by neurologically related conditions such as
peripheral neuropathy, epilepsy, and optic neuritis. The
latter may also be considered a symptom of MS. These
findings are echoed in Figure 14. Chest pain was
associated with shortness of breath, blood clots, and the
sensation of pins and needles.
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Figure 13: Word Cloud - Neurocardiology
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Figure 14: Topic Cluster on Neurocardiology
Comorbid Posts

There were around 1,229 mentions of respiratory-
related comorbidities, extending to 1.51 million
individuals. Terms (Figure 15) associated with this
comorbidity included lung cancer, asthma, and lung
disease. As shown in Figure 16, MS was associated
with asthma, pulmonary embolism, and lung issues in
general.
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Figure 15: Word Cloud - Respiratory Comorbidity
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Figure 16: Topic Cluster on Respiratory Comorbid
Posts
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The total number of mentions related to visual
disorders amounted to 476 posts, reaching 383.39k
individuals. Figure 17 captures terms such as optic
neuritis, visual difficulties, and visual snow syndrome.
Furthermore, Figure 18 echoes these terms, in addition
to capturing medical marijuana in association with
glaucoma and chronic pain.
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Figure 17: Word Cloud - Visual Disorder
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Figure 18: Topic Cluster on Visual Disorder
Comorbid Posts

5. Discussions

The analysis of online discussions surrounding
multiple sclerosis (MS), and its comorbidities provides
valuable insights into the concerns and experiences of
patients within this community. Almost half (51%) of
the posts included in the analysis came from online
forums. Examination of the authors’ demographics
reveals a significant gender disparity; female MS
patients posted on comorbid conditions 3.5 times
higher than male MS patients. This could be explained
by the higher occurrence of MS in women; the ratio of
women to men is estimated at 3.5:1 (Vlahiotis et al.,
2010). Studies also show that female patients tend to
have a better understanding of their disease symptoms
(Vlahiotis et al., 2010).

Discussions on psychiatric comorbidities were
more common among male MS patients (31%) than
female MS patients (22%). Similarly, conversations
about respiratory comorbid conditions were also higher
among male MS patients (10%) than female MS
patients (8%). The findings are in line with earlier
studies. The temporal analysis revealed interesting
trends, such as a surge in discussions about respiratory
comorbidities in 2020, likely influenced by the

COVID-19 pandemic (Barzegar et al., 2021).
Similarly, an increase in posts related to
neurocardiology comorbidities in 2021 indicates
heightened awareness of cardiovascular health issues,
possibly driven by discussions about the impact of
COVID-19 vaccines (Bsteh et al., 2022; Frasca et al.,
2023). In this study, we explored psychiatric,
autoimmune, cancer, musculoskeletal, gastrointestinal,
neurocardiology, respiratory, and visual comorbidities.

Psychiatric comorbidities were the most frequently
discussed. Their presence is associated with an
increased risk of severe neurological disability (McKay
et al., 2018). Health anxiety was the most common
topic. The finding is accordant with studies reporting
on the higher levels of health anxiety in MS patients
compared to controls (Kehler & Hadjistavropoulos,
2009). Health anxiety impacts MS patients’ quality of
life and distorts their perception of symptoms. It is
correlated  with generalized  anxiety  and
depression(McKay et al., 2018). Our analysis shows
that anxiety and depression were frequently mentioned.
This is supported by earlier studies that report an
elevated prevalence of the two conditions among MS
patients (Boeschoten et al., 2017). The use of medical
marijuana and CBD oil in association with pain and
anxiety was mentioned in the posts. This is in line with
studies onthe role of medical cannabis in relieving pain
and spasticity as well as improving sleep quality in MS
(Haddad et al., 2022). An interesting mention was that
of brain fog, which refers to difficulties in the cognitive
area (McWhirter et al., 2023). It is typically described
by MS patients as reducing their performance and has
been the focus of earlier research due to its frequent
occurrence (Rahn et al., 2012). The observable reach of
psychiatric-related posts emphasizes the importance of
assessing mental health concerns and including mental
health specialists in MS care.

Autoimmune comorbidities were the next most
frequently reported. Rheumatoid arthritis, lupus, and
psoriatic arthritis were the main topics. Posts also
mentioned type 1 diabetes and thyroid issues. The
findings are consistent with other studies that report on
the coexistence of autoimmune conditions and suggest
the presence of underlying pathogenesis as well as
genetic and environmental factors (Nociti & Romozzi,
2022). With the increasing availability of therapeutic
immune interventions, treatment approaches can be
tailored to target MS and coexisting autoimmune
disorders (Brummer et al., 2021). Pernicious anemia is
a rare autoimmune disorder, yet it was frequently
reported in the posts in association with vitamin B12
deficiency. This can be explained by the crucial role
vitamin B12 plays in myelination and proper immune
function (Maljaei et al., 2020). Posts linked clinically
isolated syndrome (CIS) and optic neuritis (ON). CIS
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describes the first clinical onset of potential multiple
MS, with ON as a common presenting symptom
(Efendi, 2015). Posts also linked celiac disease (CD) to
blood tests. Because CD can mimic MS, blood tests are
conducted to detect the presence of CD antibodies
(Unlitirk et al., 2021).

Among cancer-related comorbidities, different
types of cancer were included in the posts. This is in
line with the extant literature. MS is hypothesized to
have a significant impact on certain types of cancer,
either offering protection or being associated with their
occurrence. Protection may be due to unregulated
immune function in MS (Bahar et al., 2023). The
increased risk of cancer is usually site-specific such as
the brain, malignant melanoma, digestive organs, and
breast (Marrie, Reider, et al., 2015). It could be
attributed to lifestyle behaviors such as smoking, which
is more common among people with MS, frequent
referrals and MRI tests leading to early detection of
brain cancer, and side effects of the new high-efficacy
DMT (Grytten et al., 2021). This variability highlights
the need for further research.

For musculoskeletal comorbidities, fibromyalgia
(FM) was a prominent mention. The finding aligns with
reports from the literature that point to the coexistence
of FM and MS. FM is characterized by chronic pain
(Marrie et al., 2012). It can potentiate anxiety and
depression and negatively impact the quality of life in
MS patients (Thomas et al., 2023). Hence, the need
exists to consider FM in the management of pain in
MS. Degenerative disc disease (DDD) was a common
mention. Limited data is available on the association
between DDD and MS. Data from one study suggests
a greater than-expected prevalence of DDD for age
among MS patients. Possible explanations include
altered biomechanics and increased fibronectin, both
shown to accelerate disc degeneration (Omid-Fard et
al., 2024). Our results show a link between DDD and
CBD oil. Evidence exists that treatment with CBD oil
results in a reduction in pain intensity in MS patients,
yet more research is needed on the effect of CBD oil on
DDD (S et al., 2021). Muscle spasms, muscle twitches,
and muscle spasticity appeared frequently in the posts;
all are symptoms rather than comorbidities of MS.

Gastrointestinal comorbidities such as acid reflux
and liver disease were frequent posts. The finding has
its support in the literature. Acid reflux may be
attributed to nerve dysfunction (Levinthal et al., 2013).
Alternatively, it may be the result of corticosteroid
treatment for acute relapses (Biswas et al., 2012). Liver
function was mentioned in association with the blood
tests. This could be explained by the effect of DMT on
the liver, warranting regular blood tests to monitor liver
function (Biolato et al., 2021). Liver damage was
associated with pain medications. Indeed, the

damaging effect of pain relief medications on the liver
has been documented (Bessone, 2010). Although an
autoimmune disease and because it affects the digestive
tract presenting with gastrointestinal symptoms,
ulcerative colitis mentions appeared in posts related to
gastrointestinal rather than autoimmune comorbidities
(Nociti & Romozzi, 2022). Posts linked ulcerative
colitis to autoimmune disease, rightfully so. Bowel
movements and bowel problems appeared as common
topics. Problems with bowel movements occur as MS
symptoms as opposed to comorbidities.

Under neurocardiology, comorbidities such as
peripheral neuropathy and chest pain were the main
topics. Peripheral neuropathy can affect autonomic
nerves, leading to cardiac autonomic neuropathy. Chest
pain was associated with shortness of breath, neck and
jaw, and blood clots. The literature points to an
increased risk among MS patients of heart conditions
that relate to the influence of the autonomic nervous
system on the activity of the heart and brain (van der
Wall & van Gilst, 2013). These include hypertension,
congestive heart failure, and ischemic heart failure
(Marrie, Cohen, et al., 2015). Mentions about chest
pain, shortness of breath, neck and jaw pain, and left
arm pain reflect symptoms suggestive of the said heart
conditions (Jurgens et al., 2022).

Although a neuro-ophthalmological condition,
intracranial hypertension appeared in association with
the optic nerve. The association is supported by studies
on elevated intracranial pressure in intracranial
hypertension and its damaging effect on the optic nerve
(Bonelli et al.,, 2024). Despite not being
neurocardiology comorbidities, there were frequent
mentions of optic neuritis (ON) and peripheral visions.
ON is discussed in the visual comorbidities section.
Peripheral vision was associated with blood pressure.
This is consistent with studies on hypertensive
retinopathy, where elevated blood pressure causes
retinal damage and leads to deterioration of the
peripheral vision (Dziedziak et al., 2022).

Within respiratory comorbidities, asthma was a
key topic. This is in accord with research that describes
asthma as significantly more common in people with
MS compared to the general population (Hill et al.,
2019). Mentions included lung disease, lung condition,
and lung issues. Chronic lung disease, including
asthma and chronic obstructive pulmonary disease, is,
in fact, more common in MS patients with negative
effects on disability progression and mortality. The
association could be attributed to shared genetic and
environmental factors such as smoking (Marrie et al.,
2016). People with MS are also more likely to suffer
from altered lung function due to respiratory muscle
weakness (Kular, 2024). In addition, DMT-treated
patients, especially those receiving the newer drugs,
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have an increased infectious risk to diseases such as
tuberculosis (Zingaropoli et al., 2022). Pulmonary
embolism was frequently mentioned, in line with
reports on its higher occurrence in MS patients. This
could be explained by the overstimulation of innate
immunity that can lead to local and systemic
thrombotic events (Koudriavtseva, 2014). The
condition may also occur as an adverse effect of some
new DMT (Soltys et al., 2022). Lung cancer, though a
cancer-related comorbidity, emerged as a main topic.
Studies show that smoking is more common among MS
patients. It is an important environmental risk factor for
MS and a major risk factor for lung cancer
(Manouchehrinia et al., 2022). The findings underscore
the importance of comprehensive care for MS patients,
which  should include the management of
comorbidities.

Avisual comorbidity, glaucoma, was mentioned in
association with medical marijuana. Studies have
shown that an increased risk of glaucoma exists in MS
patients, with the two conditions sharing common
aspects of pathogenesis (Bazelier et al., 2012).
Marijuana has been reported to decrease intraocular
pressure, yet with a limited duration of action. As a
result, the use of marijuana to manage glaucoma would
have to be repeated throughout the day, leading to
adverse effects, potential substance abuse, and/or
withdrawal symptoms. Currently, there appears to be
no clear evidence to support the usefulness of
marijuana in the treatment of glaucoma, and patients
must be advised not to stop the use of proven glaucoma
therapies (Sun et al., 2015). Optic neuritis (ON) was
frequently mentioned. It occurs as the first
manifestation of MS in nearly 20% of cases and may
occur during the course of the disease in 50% of
patients. ON leads to visual problems (Kale, 2016).
This was reflected in mentions of visual difficulties,
visual snow, and visual disturbances.

6. Conclusion

This study presents a comprehensive analysis of
online discussions surrounding multiple sclerosis (MS)
and its comorbidities from 2013 to 2023. By extracting
and categorizing over 24,000 posts across various
digital platforms, we gained valuable insights into the
prevalent concerns, demographic trends, and temporal
shifts within the MS community. The findings
highlight the pivotal role of online forums, Reddit, and
Twitter as platforms for sharing experiences, seeking
support, and disseminating information related to MS
and its associated comorbidities.

Furthermore, the gender disparity observed in the
author's demographics underscores the importance of
tailored interventions and resources that address the

diverse needs of individuals within the MS community.
Analysis of comorbidity distribution reveals varying
levels of discussion across different health issues, with
psychiatric concerns emerging as the most prevalent
topic. This underscores the complex interplay between
physical and mental health in individuals with MS and
emphasizes the need for integrated care approaches that
address holistic well-being. Temporal analysis
highlights notable shifts in discussion patterns,
including spikes in respiratory and neurocardiology
comorbidities coinciding with significant global events
such as the COVID-19 pandemic and discussions
around vaccine safety. These findings underscore the
dynamic nature of online discourse and its
responsiveness to external influences and emerging
healthcare trends. Moreover, the detailed examination
of specific comorbidities provides valuable insights
into the diverse range of challenges faced by
individuals with MS. These insights can inform the
development of targeted interventions, raise awareness
about lesser-discussed health concerns, and guide
healthcare providers in delivering more holistic and
patient-centered care.

A limitation of our study is the potential ambiguity
in determining whether additional health conditions
mentioned in posts truly represent comorbidities, as
some may reflect concerns rather than existing
conditions. Additionally, another limitation is that we
were unable to automatically capture and visualize
overlaps where posts may fall under multiple
comorbidity categories.

Overall, this research contributes to a deeper
understanding of the experiences, needs, and priorities
of individuals living with MS and underscores the
importance of leveraging digital platforms for
community engagement, support, and healthcare
advocacy. By fostering inclusive and accessible online
spaces, healthcare stakeholders can empower
individuals with MS to navigate their health journey
more effectively and enhance their overall quality of
life.
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