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ABSTRACT

Introduction: Myelodysplastic syndromes
(MDS) comprise a heterogeneous group of
myeloid malignancies characterized by high
symptom burden and limited treatment
options. A central challenge to caring for
patients with MDS is assessing their needs
throughout the different phases of the disease.
Patients and caregivers frequently consult
online sources to address informational and
emotional support needs.
Methods: We conducted a social listening
analysis of publicly available online forums to
identify unmet needs of patients with MDS and
their caregivers in the USA, the UK, Spain,
Canada, France, and China. We used artificial
intelligence (AI) and natural language process-
ing (NLP) to group categories of posts into seven
overarching motivations for online engagement
(Clinical, Emotional, Treatments, Transplant,
Education and Logistics, Physical, and Diet and
Lifestyle).
Results: Posts from the USA and China com-
monly discussed clinical topics such as MDS

diagnosis, disease monitoring, and progression.
Posts from Canada and France were frequently
about treatments and treatment options. Emo-
tional concerns were key drivers of posts from
Canada, Spain, and the UK. Additionally, we
also identified topics associated with negative
language at key phases during the treatment
experience where patients and caregivers
exhibited increased online engagement, reveal-
ing educational and emotional support gaps at
the time of diagnosis, when patients are decid-
ing between treatment options, and when
treatment options fail.
Conclusion: In this research, based on social
media listening analyzed using AI and NLP,
potential information gaps and unmet needs
among patients with MDS were identified.
Addressing these gaps through targeted patient
education and guidance to emotional support
options during these phases could reduce the
disease burden and emotional distress experi-
enced by patients with MDS.
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PLAIN LANGUAGE SUMMARY

To better understand patients’ needs, we con-
ducted a social listening analysis of frequently
discussed topics on public online MDS forums
in the USA, UK, Spain, Canada, France, and
China. We used artificial intelligence and nat-
ural language processing to group motivations
for online engagement into seven themes:
Clinical, Emotional, Treatments, Transplant,
Education/Logistics, Physical, Diet/Lifestyle.
Forum posts from the USA and China usually
discussed clinical topics like diagnosis, disease
monitoring, and disease progression. Posts
about treatments and exploring treatment
options were a priority in Canada and France.
Emotional concerns were a key focus among
posts from Canada, France, Spain, and the UK.

We also identified topics that contained strong
negative sentiment at key milestones where
patients/caregivers had increased online engage-
ment. This revealed that educational/emotional
support was most insufficient at the time of diag-
nosis, when patients are deciding between treat-
ments, andwhen treatments fail. Addressing these
concerns through improving patient education
and offering guidance to emotional support
options during specific phases of the disease jour-
ney could help manage the impact of patients’
symptoms, improve their disease and treatment
experience, and thus potentially enhance the
quality-of-life of patients with MDS.

Keywords: Artificial intelligence;
Myelodysplastic syndrome; Natural language
processing; Patient journey; Patient needs;
QoL; Quality of life; Social media; Social media
listening; Unmet needs

Key Summary Points

Myelodysplastic syndromes (MDS) is
characterized by high symptom burden
and limited treatment options.

Patient needs differ throughout the
disease phases, leading patients and their
caregivers to seek information online.

This social listening analysis was done to
identify the unmet needs of patients with
MDS/caregivers in the USA, the UK, Spain,
Canada, France, and China.

Potential gaps and unmet needs of
patients with MDS were identified in this
research, including disease/treatment
information, emotional support, and
guidance through the patient care
pathway, which may vary by country.

Social media listening can identify
informational and support needs of
patients with MDS/caregivers that may
not be shared with healthcare providers,
which could help increase awareness of
these gaps and unmet needs and improve
patient care.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article, go to https://doi.org/10.
6084/m9.figshare.20338857.

INTRODUCTION

Myelodysplastic syndromes (MDS) comprise a
diverse group of myeloid malignancies with
ineffective hematopoiesis and progressive bone
marrow failure [1, 2]. Prognosis varies by risk
level at diagnosis [1, 2]. Disease management
can include a watch-and-wait period, blood
transfusions, therapeutic interventions, and
allogeneic stem cell transplant, depending on
disease profile [1].

Patients with low-risk MDS can be monitored
without treatment or receive interventions for
cytopenias [1]. Transfusion-dependent patients
with low-risk MDS may receive lenalidomide,
low-dose hypomethylating agents (HMAs), ery-
throid-stimulating agents, and/or iron-chelat-
ing therapy based on disease subtype and
treatment history [1]. For patients with higher-
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risk MDS, hematopoietic stem cell transplant is
currently the only potential curative option,
whereas HMAs are standard of care for trans-
plant-ineligible disease [3, 4]. Quality-of-life is
compromised as assessed by functional and
disease-specific components, including signifi-
cant fatigue levels [5–7].

A central challenge to care of patients with
MDS is identifying their needs (informational,
functional, and emotional) and how these
change throughout disease phases [8].
Patients/caregivers may encounter challenges to
obtaining adequate information or emotional
support from physicians and turn to other
sources, including online forums [8–11].

Online patient communities may reveal
concerns and educational gaps that are not
shared with physicians [9–11]. The US Food and
Drug Administration encourages social media as
a tool to gain insight into patients’ perspectives
on disease impact [12]. How patients engage
online could reveal similarities/differences
between patients with MDS from different cul-
tures and healthcare settings [10, 13].

Online forum data are unstructured and
cannot be objectively analyzed using traditional
approaches relying on structured data [14].
Unstructured data are analyzed by machine-
learning techniques such as artificial intelli-
gence (AI) and natural language processing
(NLP) [13, 15–17]. Applying these to forum
posts can identify unbiased common themes.

We used AI and NLP to analyze public,
anonymous online patient and disease forum
posts to understand the motivations of
patients/caregivers to engage online from six
countries: USA, UK, Spain, Canada, France, and
China. The goal was to understand
patient/caregiver needs as they navigate
through diagnosis, management, and treat-
ment. Discussions regarding patient/caregiver
experience in these forums are an important
coping mechanism and cover needs that are not
usually shared during short medical visits.
Insights provided could help guide develop-
ment of educational/support programs by
country to more effectively address patient
needs and guide them through their disease/
treatment pathway. Additionally, these insights
could help healthcare providers (HCPs) better

understand patient healthcare information
needs and emphasize the phases throughout
the patient journey wherein patients seek
online help. This could heighten HCPs’ aware-
ness of potential information gaps and allow
HCPs to tailor information and the time spent
on patient discussions.

METHODS

Next-generation proprietary technologies (Net-
Base Quid, California, USA) comprising AI and
NLP were used to algorithmically analyze more
than 20,000 public, anonymous online forum
posts across six countries (USA, UK, Spain,
Canada, France, and China) from 2011 to 2019.
This date range was chosen to align with
worldwide availability of HMAs that emerged
between their first approval in 2008 and 2011
and to ensure adequate sample size of posts
from a limited population of patients with
MDS/caregivers.

After examining all publicly available online
forums for patients with MDS, eight were
identified for analysis on the basis of their high
levels of activity (Table 1). Posts were isolated
from six countries with sufficient activity to
enable qualitative analysis (Table 1). Posts from
patients/caregivers were analyzed together and
are here collectively referred to as participants.

The NLP algorithm grouped posts by simi-
larity of keywords and associated semantic
context, enabling identification of common
topics discussed online. Topics represented the
most common keywords that unified a group of
posts, although each post could fall under
multiple, overarching themes, here described as
motivations for engaging online. For quantifi-
cation purposes, each post was assigned to the
motivation that was its main focus. For exam-
ple, although the statement ‘‘Has anyone else
experienced really unusual pain? Because I’m
frightened of it happening again’’ would fall
under both physical and emotional motiva-
tions, it was classified under physical because
the question focused on pain. Aside from sim-
ply identifying the number of occurrences in
which a topic is mentioned, the AI incorporates
the quantitative element by identifying
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patterns and commonalities across posts to
establish how connected each post and the
overall discussion is, thus creating a ‘‘network’’
of discussion topics (Fig. 1). Through this, we
are able to understand how related certain
topics are and how they are discussed by par-
ticipants online (e.g., do users talk about infor-
mation and diagnosis together?).

To analyze reasons for online activity at key
phases in the patient care pathway, ontologies

(lists of keywords used by participants) were
built to segregate posts into groups according to
disease phase (diagnosis, treatment initiation,
or treatment-experienced). Each subset was
analyzed to identify common conversation
topics. As firewall restrictions limited accessi-
bility to Chinese posts, this analysis was only
conducted on posts from the USA, UK, Spain,
Canada, and France.

An automated sentiment classifier identified
and quantified positive/negative language
within posts. It first assessed whether words in
the post were mostly positive (e.g., better,
improving), negative (e.g., painful, disap-
pointed), or neutral in connotation. Each post
was assigned a score that was then normalized
to the overall set of scores to determine the final
sentiment score for that post. This automated
classifier’s performance was verified against an
independent human classification of a subset of
posts.

The sentiment classifier was applied to all
posts analyzed for reasons for online activity at
key phases of the patient care pathway. Posts
that mentioned transplants or treatments were
also separately analyzed for sentiment to
understand treatment perceptions. However, as
a result of the limited numbers of posts men-
tioning treatments or transplants from some
countries, we were only able to conduct this
focused sentiment analysis on posts from the
USA, UK, and Canada. This research was based
on secondary data from publicly available,
anonymous forum posts. Data collected only
included post text, date, and threads; hence,
ethics committee approval was not required.

RESULTS

More than 20,000 posts were analyzed from six
countries: USA, UK, Spain, Canada, France, and
China (Table 1). Most posts (15,000) were from
the USA. Among all countries, participants
tended to refer to the diagnosis as ‘‘MDS,’’
‘‘AML,’’ or ‘‘cancer,’’ but also used terms such as
‘‘chronic myelomonocytic leukemia,’’ ‘‘refrac-
tory anemia with excess blasts,’’ or ‘‘anemia.’’
‘‘MDS’’ was the most frequent term used in all
countries (ca. 85% of approximately 8000 posts

Table 1 Table of main (most active) forums and number
of patient posts from different countries

Country Main (most active) forums Number of
posts

USA MarrowForums

Myelodysplastic Syndromes

Foundation

Leukemia & Lymphoma

Society

15,000

UK MarrowForums

Myelodysplastic Syndromes

Foundation

Leukemia & Lymphoma

Society

Macmillan Cancer Support

MDS UK Patient Support

Group

2700

Spain The Josep Carreras

Foundation

2200

Canada MarrowForums

Myelodysplastic Syndromes

Foundation

Leukemia & Lymphoma

Society

1800

France Vulgaris Medical 1500

China Baidu Tieba 750

For global forums (e.g., MDS Foundation, MarrowForums,
Leukemia & Lymphoma Society), posts were separated by
country using the geographical location associated with the
participant
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mentioning the disease). In Spain, among 141
posts mentioning the disease, ‘‘cancer’’ (52%),
‘‘AML’’ (42%), or ‘‘MDS’’ (40%) were all fre-
quently used. ‘‘Cancer’’ (7%) and ‘‘AML’’ (8%)
were rarely used among 470 disease mentions
from China, while ‘‘anemia’’ was more common
(34%). MDS risk level was only mentioned
among approximately 3000 posts, 2500 of
which were US posts, limiting our ability to
analyze content by MDS risk level within most
countries.

Motivations for Online Engagement

Posts were clustered into seven groups, high-
lighting similarities/nuances in participant
motivations for online engagement between
the six countries (Fig. 2). We labeled these
groups by the common motivation that unified
the posts (Emotional, Treatments, Transplants,
Clinical, Education and Logistics, Physical, and
Diet and Lifestyle; Table 2), and ranked each
group’s contribution to total posts by country
(Table 3).

USA
Of the 15,000 US posts, more than one-quarter
(27%) were clinically motivated, involving par-
ticipants sharing questions/experiences with
disease diagnosis, progression, and monitoring
(‘‘What do the changes in counts mean: is
treatment working or am I progressing?’’).
Among these posts, participants most fre-
quently engaged with others to gain a better
understanding of the implications of their
blood counts, cytogenetic profile, or diagnosis
(ca. 12%).

Discussion about treatments (19%), trans-
plants (17%), and education and logistics (16%)
were also common motivations for participants’
engagement online. Treatment inquiries
focused on getting more information about
specific treatments and managing side effects
(‘‘How did you respond to various treatments
for MDS?’’). Discussion of treatments tended to
be more negative than positive. Reasons for
positivity included improved blood counts, full
remission, and transfusion independence. Rea-
sons for negativity related to perceived limited
duration of efficacy and burdensome side
effects.

Fig. 1 Explanation of how to interpret the network visualizations. Reprinted from NetBase Quid with permission

Adv Ther



Transplant-related topics primarily included
patient experiences with transplants and logis-
tics around the procedure (‘‘Was the transplant
successful for you? Any post-transplant prob-
lems?’’). Patients expressed positive and nega-
tive sentiment evenly when discussing
transplants. Curative effect and positive
responses associated with transplants were rea-
sons for positive discussion, while graft-versus-
host disease risk, relapse/limited improvement,
and access issues to transplants were drivers for
negative posts.

Posts motivated by educational needs pri-
marily requested information about MDS or
treatment centers (‘‘Are you anywhere near an
MDS CoE [Center of Excellence]?’’).

UK
Emotional support was identified as the main
focus in 23% of the 2700 total UK MDS posts

analyzed. These largely involved participants
sharing personal updates and seeking others
with shared experiences. Participants leveraged
forums to organize local/regional meetings to
engage in person with other participants (7%).
Another common reason for sharing emotional
concerns online was the ambiguity and lack of
active treatment during the watch-and-wait
approach (4%). Participants tended to seek
clarity about risks and benefits of this approach,
as well as provide emotional support for each
other during this time.

Other common motivators for online
engagement included transplants (18%), clini-
cal (17%), and treatment-related discussion
(16%). Transplant-related topics, mostly posi-
tive in sentiment, centered on finding a donor
match and donor lymphocyte infusions. Rea-
sons for positivity included improvements in
blood counts and chance of remission. Negative

Fig. 2 Network visualizations of posts from patients with MDS on forums with the seven themes mapped. A USA. B UK.
C Canada. D China. E France. F Spain
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posts mentioned severe illness after transplant
and donor lymphocyte infusions. Clinically
motivated posts commonly discussed manage-
ment of blood counts, whereas treatment-mo-
tivated posts mentioned ‘‘chemotherapy’’
treatments, which occasionally referred to
specific medications, including HMAs. Men-
tions of treatment were more often positive
than negative. Reasons for positivity included
stabilized blood counts and long-term efficacy,
while negativity focused on side effects (fatigue,
loss of taste).

Canada
Among 1800 Canadian participants’ posts, most
frequent reasons for online engagement were
asking others for specific treatment experiences
to help evaluate treatment options (18%),
sharing and addressing emotional needs (18%),
or raising clinical questions and concerns
(17%). Treatment-related posts discussed
symptoms and side effects (‘‘Any idea why I’m

getting this problem?’’), and efficacy-related
questions such as time to response. Positive and
negative treatment discussions were similarly
prevalent. Reasons for positivity included blood
count improvements; reasons for negativity
included limited long-term efficacy and side
effects (fatigue, fever). Posts motivated by
emotional needs largely sought emotional sup-
port (‘‘What does it mean when a treatment
stops working? Is the end near?’’). Clinically
motivated posts focused on diagnosis and risk
profiling (‘‘Do you have experience with this
mutation? Will it lead me to leukemia?’’).

Spain
Emotional support motivated almost half (46%)
of the 2200 posts from Spain participants. Par-
ticipants tended to engage with forums to
request updates on how other patients were
faring and offer emotional support (‘‘How is he
doing? Tell him to take care of himself, okay?’’).
Treatments were the second motivating factor
(21%). Participants posted queries to learn from
other patients’ treatment experiences and better
understand expected outcomes and side effects.

France
Most of the 1500 posts from France were moti-
vated either by treatment discussions (36%) or
emotional support (31%). Among treatment-
related posts, French participants were most
interested in learning about other patients’
treatment experiences (22%; ‘‘How long did you
have to wait to feel the effects of the treat-
ment?’’) and the impact of treatments on blood
levels (14%). Posts about treatments were
mostly positive, involving discussion of stabi-
lized/improved blood counts. Reasons for neg-
ativity included side effects (fatigue, depression,
pain). Among posts focusing on emotional
support, the most prominent categories were
about encouragement (24%; ‘‘I wholeheartedly
hope her next treatment round brings the
desired result’’) and advice on how to boost
patient morale (7%).

China
Almost 80% of the 750 posts in China were
information motivated. Participants tended not

Table 2 Definitions of seven main themes for patient or
caregiver engagement

Theme Definition of post content

Clinical Posts relating to patient condition, and

diagnosis, progression, and

monitoring of the disease

Diet and

Lifestyle

Posts focusing on diet changes and day-

to-day issues of living with MDS

Education and

Logistics

Posts centered on learning about the

disease and understanding available

care options

Emotional Posts that provide or seek emotional

support between patients or patients

and caregivers

Physical Posts about managing disease

symptoms and treatment side effects

Transplants Posts about the benefits, risks, and

experiences with transplants

Treatments Posts related to questions or concerns

about treatments, including cycles,

regimens, and treatment decisions
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to share emotional or personal experiences.
Primary motivators for online engagement
included clinical themes (37%), education and
logistics (26%), and treatment-related discus-
sion (20%). Clinically motivated posts were
dominated by posts about understanding how
MDS relates to other diseases (14%; ‘‘How clo-
sely related is MDS and aplastic anemia?’’), and
HCP interactions (13%; ‘‘Can you get MDS
within half a year? Did the doctor/hospital
misdiagnose?’’).

When motivated by educational needs, par-
ticipants from China primarily asked about risk
groups or MDS information (‘‘How long can my
mother survive after chemotherapy if she has
moderate-risk MDS?’’). Half of treatment-moti-
vated posts (10% of all posts) involved ques-
tions about traditional Chinese medicine. From
analysis of posts mentioning MDS risk level in
China, patients were often recommended tra-
ditional Chinese medicine with low-risk disease
(54 posts), and Western medicine with high-risk
disease (91 posts). A combination of traditional
Chinese and Western medicine was also rec-
ommended in both sets of posts.

Motivation Patterns by Country Within
Forums
Participants from different countries focused on
distinct themes within individual forums. We
analyzed top motivations of posts across Mar-
rowForums, the MDS Foundation, Macmillan
Cancer Support, the MDS UK Patient Support
Group, and the Leukemia & Lymphoma Society
(LLS) forums. Motivations were analyzed by
forum and country in the USA, UK, and Canada.

Within the MDS Foundation forum, US and
Canadian participants tended to discuss clinical
aspects of the disease, whereas UK participants
focused on emotional support. Within Mar-
rowForums, participants from the USA and UK
discussed transplant experiences, whereas
Canadian participants searched for emotional
support. Within the LLS forum, both UK and
Canadian participants focused on treatment
questions. In the UK, posts within the MDS UK
Patient Support Group involved emotional
support, whereas posts within the Macmillan
Cancer Support forum discussed transplants.

Table 3 Ranking of the seven themes by country

Rank USA UK Canada Chinaa Franceb Spainc

1 Clinical Emotional Treatments Clinical Treatments Emotional

2 Treatments Transplants Emotional Education and

Logistics

Emotional Treatments

3 Transplants Clinical Clinical Treatments Clinical Education and

Logistics

4 Education and

Logistics

Treatments Education and

Logistics

Physical Education and

Logistics

Transplants

5 Emotional Physical Diet and

Lifestyle

Diet and

Lifestyle

Clinical

6 Physical Education and

Logistics

Transplants

7 Diet and

Lifestyle

Diet and

Lifestyle

Physical

aAlthough 29% of posts from China mentioned transplants, in no cases were transplants the main focus of the posts
bPosts from France that mentioned transplants or side effects were focused on treatments and grouped under that theme
cPosts from Spain mentioning physical side effects were included under treatment and transplant discussions depending on
the dominant theme
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Disease Phases of Higher Online
Engagement

Patients with MDS may experience increased
educational and emotional needs at certain
phases of their journey that prompt online
engagement. Reasons for high engagement
online were identified during three key phases
of the patient care pathway for those in the
USA, UK, Spain, Canada, and France: at diag-
nosis, treatment initiation, and after experi-
encing treatment. Sentiment analysis was
conducted to determine positivity and negativ-
ity associated with these reasons for engage-
ment. Topics associated with negative
sentiment were analyzed to inform where fur-
ther education and support efforts are needed.
Patients shared similar reasons for online
engagement across the five analyzed countries.

Diagnosis
Online activity and negativity were highest
when patients received their initial MDS diag-
nosis. Patients searched for clarity about their
diagnosis, risk profile, and cytogenetics. Nega-
tivity within these posts included confusion
and anxiety about MDS and their prognosis,
and how the doctor arrived at the diagnosis.

Patients in the USA, UK, and Canada also
discussed seeking a second opinion from spe-
cialists. Negativity among these posts referred to
experiences that highlighted educational and
awareness gaps of their doctors and uncertainty
of treatment outcomes due to individual disease
variability. Negative patient experiences inclu-
ded general inexperience with MDS of non-
specialist physicians (inconsistency in diagnosis
and treatment options presented compared
with specialist physicians at MDS CoE), con-
flicting treatment recommendations, and
unclear information about diagnosis and
testing.

These findings highlight a need for educa-
tion of non-specialist physicians to clarify cur-
rent diagnostic criteria and improve
communication, referral, and collaboration
with specialists at MDS CoE. Patient education
efforts (patient brochures and instructional
videos) could describe MDS and its progression,

and explain the rationale for diagnosis. Emo-
tional support at diagnosis should guide
patients through the uncertainty of their prog-
nosis, and could involve providing questions
patients could ask their doctor to help them
understand MDS.

Treatment Initiation
Online activity levels were lower during treat-
ment initiation than at diagnosis, with moder-
ate negativity among posts (36–50% were
negative). Posts centered on choosing between
various treatment options and coming to terms
with the watch-and-wait approach.

Choosing between treatment options inclu-
ded continuing symptomatic treatment versus
starting active treatment or enrolling in clinical
trials versus choosing approved treatments.
Negativity about treatment options focused on
the evaluation of quality-of-life and side effects
versus length of life, lack of consistency in
blood counts, and disease progression on a
given treatment.

Low-risk patients in the USA, UK, and
Canada discussed both the watch-and-wait
approach and the value of supplements. Posts
about watch-and-wait frequently mentioned
anxiety regarding disease progression and diffi-
culty with waiting for treatment/transplant.
Participants shared their personal experiences
and discussed how to cope with symptoms and
fear of infection, including changes in diet or
lifestyle.

These findings highlight specific patient
educational gaps at treatment initiation in
interpreting blood counts and expected vari-
ability of blood counts, along with emotional
needs about side effects, disease progression,
and waiting to see improvements/results.

Treatment-Experienced
After patients experienced treatment, key rea-
sons for online engagement included when
their physician presented the option of getting
a transplant (all five countries), when the
patient was making the decision to continue or
pause treatment after initial treatment cycles
(USA, UK), when active treatment stopped
working (USA, UK, Canada), and when the
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patient decided to stop treatment or enter hos-
pice (USA, UK, Spain, Canada). These patients
displayed a moderate level of online activity
and high negativity among posts (at least 51%
were negative), especially when treatment hal-
ted because of lack of efficacy or patient
decision.

Among transplant-related posts, negativity
surrounded outcome uncertainty and chances
of relapse, side effects, and factors that prevent
eligibility. When deciding to continue or pause
active treatment, participants expressed nega-
tivity about side effects, uncertainty of efficacy,
and dealing with length of treatment necessary
to see improvements.

In the USA, UK, and Canada, negativity
reflected the feeling of running out of treatment
options alongside disease progression and
worsening side effects. In Spain, patients cur-
rently on active treatments requested informa-
tion about expected length of treatment efficacy
and post-chemotherapy/post-HMA options to
improve quality-of-life, including palliative
care.

These findings highlight variability in
patient needs depending on country of resi-
dence and current treatment options. In Spain,
educational efforts could provide a broader view
of treatment and palliative care options through
end of life to patients for whom active treat-
ments are still effective. Patients in the USA, UK,
and Canada would benefit from more emo-
tional support through later phases of treat-
ment and treatment cessation. Targeted
education about expected outcomes (efficacy,
quality-of-life, etc.) and transplant side effects
could also provide clarity for eligible patients.

DISCUSSION

Patients may engage online to address a variety
of emotional/informational needs, most com-
monly to exchange experiences with other
patients, satisfy their curiosity, evaluate infor-
mation provided by their physician, or gather
information beyond what their physician pro-
vided [18]. Online communities such as disease-
focused forums provide a space for patients to
share questions and concerns throughout the

patient care pathway that they may not feel
comfortable discussing with their physician
[18].

In a survey assessing information-seeking
behavior in 4270 French patients with cancer
(7% with hematological cancers), 40% of
patients indicated that the media, including
online sources, was a primary source of infor-
mation. Additionally, 13% reported that the
medical team in charge of their treatment was
not one of their main sources of information,
potentially because of communication difficul-
ties [9]. Among these 532 patients, 63% con-
sidered the media to be one of their main
sources of information [9]. Examining online
conversations may provide insights into the
needs of various patients who seek information
online, including those who cannot or do not
access an HCP, and those who have consulted
an HCP but did not fully understand the infor-
mation provided, did not receive the informa-
tion they required, or were not able to ask all of
their questions during consultations.

Previous research utilized social media posts
to understand the perspectives and needs of
patients with AML and MDS ineligible for
intensive chemotherapy. A smaller number of
posts were manually reviewed to identify the
overall themes [13]. In comparison, the current
research analyzed a much larger and broader
online population of patients with MDS, irre-
spective of eligibility for intensive chemother-
apy, and identified their drivers for online
engagement. Additionally, by using AI and NLP
to organize and analyze the large volume of
data, it enabled both a larger data set to be
analyzed as well as limited the possibility of
bias. The findings from this new analysis
showed additional challenges that
patients/caregivers face, thereby adding to and
elaborating on prior findings of patient needs
from analysis of online forums.

Our analysis identified potential information
gaps and unmet needs among patients with
MDS. In particular, emotional concerns and
understanding the disease and treatment
options were the most prevalent motivations
across forums from all six countries that we
examined.
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We also found differences in motivations for
engaging online and types of information gaps
by country that may reflect cultural differences
and access to different levels of care. European
participants were more likely to turn to online
sources to meet their emotional needs, whereas
those in the USA, Canada, and China tended to
search online about their disease. Greater
awareness by HCPs of differences in these
informational and supportive gaps by country
could improve patient care.

Through our analysis of reasons for online
engagement, we identified educational needs at
specific phases of the patient care pathway. Key
gaps included need for clarity about diagnosis
and diagnostic criteria, interpretation of blood
counts during treatment, and options after
active treatment stops working in treatment-
experienced patients.

Emotional needs were observed throughout
the patient care pathway, even more among
treatment-experienced patients. Support is
continuously needed for dealing with side
effects. Targeted support could be provided
when patients are most likely to seek out emo-
tional support in online communities: imme-
diately after diagnosis, throughout the watch-
and-wait phase in low-risk patients, and upon
disease progression. Guidance focusing on
specific phases could more effectively navigate
patients/caregivers through the care pathway,
and alleviate the concerns that patients raised
in online communities.

The COVID-19 pandemic may have changed
how patients use online platforms for support.
Patients may be more comfortable with tech-
nology, and the ability to extend support online
may be stronger than before. An increase in
online engagement by patients/caregivers for
support is anticipated.

Limitations

While we report primarily a qualitative analysis
of participant posts, conclusions drawn from
these data are still with limitations. Primarily, as
posts are all self-generated, the sample only
includes participants who seek out information
or a feeling of community online. Patients who

turn to in-person patient support groups such as
those listed on the MDS Foundation’s website,
friends, family, and colleagues are not captured
here [9].

Online forum data were not comprehensive
of all online communities. Data extraction was
limited to publicly available forums, excluding
forums such as private Facebook groups and
limiting data obtainable from Chinese forums
as a result of firewall restrictions. Lack of con-
sistency in online engagement patterns from
patients with MDS/caregivers, alongside limited
available forums, restricted data sample sizes in
some countries. This limitation was evident in
comparatively low sample sizes for Spain,
Canada, France, and China. Posts from Ger-
many were initially considered for the analysis;
however, posts on publicly available German
forums were low during the time period asses-
sed, potentially because of data privacy regula-
tions or cultural resistance to sharing personal
information online [19]. This resulted in an
insufficient number of posts to warrant analysis.
In Canada, the Aplastic Anemia and Myelodys-
plasia Association of Canada does not support
an online forum and instead has links to other
forums, the most visited of which are USA-
based. The LLS is the only forum from the list
that has a Canadian base but information from
MarrowForums and MDS Foundation was still
analyzed as Canadian data where appropriate.
Aside from this, patients from Canada are often
frustrated by lag in access to healthcare and
clinical trials, with some provinces lagging
more than others, leading them to participate
in USA-based forums. Overall, although the
online nature of these forums allows wide
accessibility of information, centers that treat
these patients would be unknown. Patients
being treated in MDS CoE or other large urban
centers would likely have access to hospital-
based support programs and may be less likely
to seek support online. Furthermore, patients
from rural areas would have difficulty in
accessing the urban centers, leading to limited
awareness of support programs available to
those living in urban areas.

Limited data in public forums constrained
our analyses of reasons for online engagement
during key treatment phases, as these were
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conducted on a subset of posts within each
country. We focused on qualitative analysis to
determine common topics found among all
countries rather than unique topics in individ-
ual country data sets, which may have been
biased by a small set of posts. This limited our
ability to identify reasons for online engage-
ment that may differ between countries or be
specific to an individual country, which could
be expected on the basis of what we observed in
our larger-scale motivation analysis.

Inherent in AI and NLP are differences in
data classification and sentiment analysis
dependent on the data that the AI was trained
on and how sentiment is assessed, alongside
biases from human supervision during AI
training, and interpretation of the final results
[20, 21]. Our approach included human classi-
fication verification and sentiment score nor-
malization to minimize these biases, but even
so, such biases could have incorrectly catego-
rized some posts. To mitigate these anticipated
effects, we focused on common reasons for
online engagement among all examined
countries.

CONCLUSION

With recent increases in virtual communica-
tion, further amplified by the COVID-19 pan-
demic, analyzing online discussions of patients
with MDS/caregivers should be considered for
future drug development and medical educa-
tion programs to better understand patient
needs, inform patient and HCP education
efforts and patient support programs, and gauge
patient awareness of treatment options.
Understanding what motivates patients to go
online can enable strategies to provide patients
with the content they are seeking via online
channels they prefer, including avenues for
obtaining support. Such efforts could encourage
patients to play a more active role in managing
their disease, gain a better understanding of
what to expect from their disease experience,
and develop a support network to address their
emotional needs as they arise.
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