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Abstract

Background: Rare diseases affect roughly 400 million people world-wide, and 30 million in Europe. Intangible costs and
personal aspects for patients and their families are rarely accounted for, as most studies focus on easy-to-measure metrics. On the
other hand, social media play an important role for these people who can easily feel isolated and seek both support and advice
online.

Objective: We aim to examine in the peer-reviewed academic literature how social media has been used to generate new
knowledge, and the types of research questions that have been answered through social data mining. We explore what types of
methods, data sources, and data types are used.

Methods: We reviewed studies based on user-generated data, focusing on rare diseases, and published prior to May 2023. For
included publications, a list of pertinent variables was established to cover data sources, data processing, and objectives. These
variables were later on analysed quantitatively and qualitatively.

Results: Eighty-seven studies were included. The vast majority of publications (94.3%) focused on one rare disease or on a
family of rare diseases. Overall, only less than a hundred rare diseases were studied in the included publications. Moreover,
93.1% of the studies analysed contents in English. Surprisingly, automated methods were used in only seven studies, all
published after 2020. These publications’ mean number of posts studied is 33,201 (compared to 1,405 for publications analysing
the posts manually). Among these publications, three had a temporal range of five years or more, accounting for half of the
publications with a temporal range of five years or more (the majority of publications had a temporal range of less than two
years). Among the seven publications using AI methods, the two main AI-assisted tasks were sentiment analysis and topic
identification.

Conclusions: This work allowed us to grasp what the reality of using user-generated social media data for rare disease research
was in 2023. The opportunities of current AI research on NLP are still underexploited in this very specific field, resulting in an
under exploitation of online data. Contrasting with the high expectancies of the rare disease research community, this review
shows that social media based studies in this field are still at an early stage, with only a tiny portion of rare diseases studied, with
only a few languages studied also, and mainly with only very few studies exploiting current NLP progress to extract knowledge
from social media data.
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Review

Exploring rare disease realities: a systematic literature review on
harnessing social media patient-generated data

Abstract

Background: Rare diseases affect roughly 400 million people world-wide, and 30 million in Europe.
Intangible costs and personal aspects for patients and their families are rarely accounted for, as most
studies focus on easy-to-measure metrics. On the other hand, social media play an important role for
these people who can easily feel isolated and seek both support and advice online. 
Objective: We aim to examine in the peer-reviewed academic literature how social media has been
used to  generate  new knowledge,  and  the  types  of  research  questions  that  have  been answered
through social data mining. We explore what types of methods, data sources, and data types are used.
Methods:  We  reviewed  studies  based  on  user-generated  data,  focusing  on  rare  diseases,  and
published prior to May 2023. For included publications, a list of pertinent variables was established
to  cover  data  sources,  data  processing,  and  objectives.  These  variables  were  later  on  analysed
quantitatively and qualitatively.
Results: Eighty-seven studies were included. The vast majority of publications (94.3%) focused on
one rare disease or on a family of rare diseases. Overall, only less than a hundred rare diseases were
studied in the included publications. Moreover, 93.1% of the studies analysed contents in English.
Surprisingly, automated methods were used in only seven studies, all published after 2020. These
publications’ mean number of posts studied is 33,201 (compared to 1,405 for publications analysing
the posts manually). Among these publications, three had a temporal range of five years or more,
accounting for half of the publications with a temporal range of five years or more (the majority of
publications had a temporal range of less than two years). Among the seven publications using AI
methods, the two main AI-assisted tasks were sentiment analysis and topic identification.
Conclusions: This work allowed us to grasp what the reality of using user-generated social media
data for rare disease research was in 2023. The opportunities of current AI research on NLP are still
underexploited  in  this  very  specific  field,  resulting  in  an  under  exploitation  of  online  data.
Contrasting with the high expectancies of the rare disease research community, this review shows
that social media based studies in this field are still at an early stage, with only a tiny portion of rare
diseases studied, with only a few languages studied also, and mainly with only very few studies
exploiting current NLP progress to extract knowledge from social media data.
Keywords: rare diseases; genetic rare diseases; congenital diseases; social media; natural language
processing; artificial intelligence; systematic review; real-world data

Introduction

Background

Rare diseases are defined in Europe by a prevalence of less than 5 for 10,000 inhabitants. Although
each of these diseases affects a small number of people, between 5,000 and 8,000 rare diseases have
been identified world-wide which globally affect roughly 400 million people, with approximately 30
million in Europe [1]. However, due to the general lack of knowledge and the little probability for a
doctor to have already crossed paths with the rare disease corresponding to the symptoms, patients
wait on average one year and a half before being diagnosed. And for about one fourth, it takes more
than five years before getting the right diagnosis  and being able to be treated [2]. Most of the time,
the  patient’s  journey  ends  in  a  situation  that  negatively  impacts  their  health  and  psychosocial
wellbeing, as well as that of their families [3,4].
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Eighty percent of rare diseases have a genetic origin, and seventy percent start in childhood [5–7].
These  diseases  may  be  associated  with  reduced  life  expectancy,  and  physical  symptoms  and
disabilities  that  can  compromise  activities,  autonomy,  and  well-being.  They  can  also  have
psychological as well as social impacts and costs for individuals, families, healthcare systems and
society  as  a  whole.  There  have  been some attempts  to  assess  the  burden of  rare  diseases.  The
EveryLife Foundation investigated the economic burden of 379 rare diseases in the US and showed
that excess costs were associated with hospital inpatient care, and labour market productivity losses
due to absenteeism and early retirement [8].

Most studies focus on easy-to-measure economic costs (e.g., in/outpatient care, drugs, absenteeism,
etc)  or  specific  social  determinants  like work participation [9],  while  more intangible  costs  and
personal aspects are usually not addressed [10]. With the objective of collecting patients’ opinions
and transforming patients’ and families’ experiences into facts and figures that can be shared with a
wider public and policymakers, the Juggling Care Survey was conducted in 2017 by the European
rare  disease  patient  association  EURORDIS [11].  This  online  survey  highlighted  patients’ and
families’ needs, impacts on daily life for patients and their families, difficulties in coordination of
care, in access to services, and work-life balance, as well as impacts on well-being and mental health.
They showed that the disease has a severe or very severe impact on everyday life for more than half
of the patients and “severe effects on social and family life, thus triggering isolation and feelings of
being neglected for some members of the family”.

Social media play a crucial role for rare disease patients and families. They use social media to tell
their  stories,  share  knowledge  about  their  diseases  and  symptoms,  ask  for  advice  and  look  for
community  help  as  well  as  develop  advocacy  plans  to  get  funding  and  greater  awareness.  By
definition, rare diseases can easily cause patients and their families to feel isolated. This is even more
important for ultra-rare diseases – i.e. conditions with prevalence < 1/50,000. Social media break
down the geographical barriers and more and more rare disease patients are using digital platforms to
share their experience and look for support. For example, the frustration and lack of answers lead
patients or their families to seek support and answers online, and more particularly on social media
[12]. With 63% of the world’s population using the internet in 2021 [13], and 93.4% of internet users
being on social media [14], social media  are growing into really rich sources of information not only
for individuals – patients and families – but also for public health policymakers. 

Prior work

Prior work by Miller et al. [15] provided a broad overview of the uses of social media in rare disease
research. They analysed all possible uses of social media in research, for example patient recruitment
for clinical trials,  dissemination of surveys,  etc.  Their  review focused on articles indexed before
November 2020 whereas digital health and patient-driven strategies have mostly been implemented
in the last couple of years. They showed that despite the potential benefits of studying social media
for  rare  disease  research,  there  are  still  some  methodological  limits.  However,  they  did  not
specifically study contents generated by the patients,  their  families  or professionals nor possible
methods to automate the analysis using Artificial Intelligence (AI) technologies.

Objective

The goal of this study is to systematically review the peer-reviewed academic literature on the use of
social media data generated by rare disease patients and families. More precisely, our study will be
focused on genetic and congenital rare diseases. In this review, we examine how social media has
been used to generate new knowledge, and the types of research questions that have been answered
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through social data mining. Moreover, we explore what types of methods, data sources, and data
types are used, with a focus on major results, uncovered needs and opportunities in rare-disease-
oriented AI research using social media.

Methods

Search strategy

Starting from the search strategy used by Miller et al. [15], we extended the coverage up until May
2023 and limited ourselves to publications based on user-generated data. 
The first step was to integrate in our corpus publications classified as “content analysis” in Miller et
al.’s review [15]. 

Then,  based  on  their  search  strings  (see  appendix  A [15]),  five  databases  (PubMed,  Embase,
CINAHL, PsycINFO and Web of Science) were queried for the period going from November 2020
to May 2023.

Selection of relevant publications

Publications were included if they met the following criteria: (i) focused on rare diseases, (ii) rare
communicable diseases (such as Monkeypox disease) were excluded, (iii) used social media data as a
primary source of data for their research (studies using social media to collect other types of data
were excluded), (iv) were published in English in a peer-reviewed journal between January 2004 and
May 2023. The review of all publications was made by ELP and in case of uncertainty, our protocol
was to get another review by AB, then a consensus was reached. 

Because publications might be indexed by more than one database, duplicates were removed. 

Identification of relevant variables

A list of variables was established to annotate the selected articles. They cover data sources, data
processing  (including  potential  AI-methods),  and  objectives.  They  can  be  grouped  into  five
categories: 

- Metadata associated with the publication: title, DOI, authors, journal, year of publication
- Objectives of the publication: study goal as stated in the publication, as well as the category

under which it falls (c.f. Subsection study goals of the results), disease(s) studied and whether
it is a single rare disease, a group of diseases or rare diseases as a whole

- Data source: social media from which data is extracted, language of the posts, temporal range
(i.e. on what period of time were the messages studied posted), number of posts included,
number of users included 

- Methods and results: methods and results as stated in the publication
- AI model: when relevant, purpose of the model, type of model used, performance score used,

and its value

Data extraction and analysis

The results were exported into Zotero and all the articles were reviewed and annotated based on the
variables  listed  above.  The  results  were  stored  into  an  Excel  sheet  provided  as  supplementary
material.

The variables created were analysed both quantitatively and qualitatively. 
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Results

The first result is the small number of publications meeting our inclusion criteria (13.9%) compared
to the number of publications retrieved from the query on the five databases. 

  
Figure 1. Flow diagram.

The publications not included give an overview of the other uses of social media in rare disease
research, e.g. participant recruitment in studies and clinical trials through social media (n=87), use of
social  media  to  survey  a  given  population  (n=149),  evaluation  of  fundraising  or  awareness
campaigns (n=17), use of social media (in particular WeChat) to remotely follow-up on patients after
a hospitalisation or to give pre-hospitalisation information (n=16). 

Another finding is the increasing number of publications in the early 2020s. Figure 2 shows that it is
fairly recent that researchers have begun to show interest in rare disease user-generated data. While
the number of publications per year meeting our criteria is less than one before 2014 and less than
five between 2014 and 2020, we extracted 21 articles in 2021, 29 in 2022 and 9 more were indexed
between January and May 2023. Globally, more than two thirds (n=59; 67.8%) of the publications
were indexed between January 2021 and May 2023.
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Figure 2. Number of included publications by year of publication.

Rare diseases

The vast majority of studies (94.3%) focused on one rare disease (n=60; 69.0%) or on a family of
rare diseases (n=22; 25.3%). Studies that encompass multiple rare diseases were relatively rare (n=5;
5.7%).

Table 1. Number and proportion of publications by focus.

Number of studies Percentage of studies

Single rare disease 60 69.0
Group of rare diseases 22 25.3
Comparison of rare 
diseases

1 1.1

Rare diseases in general 4 4.6

Besides Sickle Cell Disease (n=6; 6.9%), Cleft Lip/Palate (n=5; 5.7%), Cystic Fibrosis (n=4; 4.6%) -
which represent almost a fifth of the publications (17.2%), the other diseases were mentioned in only
one (n=19; 21.8%) or two (n=5; 5.7%) publications each. Twenty-two publications studied groups of
diseases, encompassing two or more rare diseases each. Overall, 44 different rare diseases and 20
groups were studied,  which  amounts  to  less  than 100 different  rare  diseases  in  total.  Only  four
publications [16–19] considered  rare diseases in general and only one [20] compared the online
activity about two different diseases. 

Study goals

Categories and subcategories were defined to classify the publications according to their focus: 
- on patients or their families: the subjects were varied and ranged from the exploration of

thematics mentioned online; to the description of reported experience of the disease and the
needs and concerns expressed, the treatment or other specific aspects of the disease such as
bullying for example [21]; or to the identification on social media of rare disease patients or
finally to the impact of Covid-19 pandemic on them.

- on online groups and/or communities

https://preprints.jmir.org/preprint/52568 [unpublished, non-peer-reviewed preprint]
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- on the scientific relevance and/or quality of online contents
- on patients’ and professionals’ contents
- other

Table 2. Number and proportion of publications by study goal.

Number of studies Percentage of studies

Patients and their 
families

39 44.8

Categorisation of topics 13 14.9
Experience of the 
disease/treatment

11 12.6

Needs and concerns 6 6.9
Identification of patients 2 2.3
Impact of Covid-19 4 4.6
Evaluating online support 3 3.4
Communities and groups 18 20.7
Scientific 
relevance/quality of 
online content

18 20.7

Comparison between 
patients’ and 
professionals’ contents

3 3.4

Other 9 10.3

Patients or their families (44.8%)

Almost half (44.8%) of the publications had goals related to the patients or their families. These
goals encompass a wide range of topics. 

Patients’ and caregivers’ insights

Many of the publications aimed at better understanding patients’ or caregivers’ experience, point of
view, and quality of life. These publications usually did not focus on only one aspect and could
include  insights  about  the  disease  experience,  the  symptoms,  the  quality  of  life,  the  care  and
treatment pathways, the diagnosis, the seeking and giving of advice, the disease awareness [22–32]. 

Among  them,  one  publication  reported  on  using  social  media  interactions  to  develop  a
comprehensive disease model.  Goodspeed et al.  developed a draft  conceptual model of SLC6A1
Neurodevelopmental Disorder (SLC6A1-NDD), a disease that was first described in 2015 [26]. This
draft conceptual model, which aimed at aiding in the design of natural history studies, was based on
all cases reported in the published literature, on interviews of two key opinion leaders and on an
analysis  of  interactions  between caregivers  on  social  media [26].  This  kind  of  paper  is  a  good
example of the use of social media data conjointly to other sources to crack open the natural history
of a rare and relatively unknown disease. 

Insights about specific experiences

However, some publications tackled more specific aspects of patients’ and caregivers’ experiences. 
For example, Stewart et al. used a research-specific online forum to understand feeding difficulties of
children  following  esophageal  atresia/tracheo-esophageal  fistula  repair  and  the  impact  of  these
feeding difficulties on parents [33]. They showed that beyond the child’s health and development,
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feeding difficulties had a huge impact on the parents’ well-being and quality of life (anxiety, trauma,
uncertainty  and  isolation) [33].  Similarly,  Goodspeed  et  al.  not  only  confirmed  that  the  core
symptoms  of  epilepsy  and  autistic  traits  were  prominent  concerns  in  SLC6A1-NDD  but  also
demonstrated that other symptoms have a large impact on family life [26].

Korkmaz  et  al.  provide  another  example  of  a  publication  tackling  a  very  specific  aspect  of  a
congenital disease, Cleft Lip/Palate (CLP): bullying [21]. They used Twitter data to evaluate bullying
in individuals with CLP and showed that “most tweets posted by individuals with CLP and their
relatives were about their personal experiences of being bullied and how it affected their lives” but
that there were also tweets of social support against bullying and of news about bullying in CLP [21].

These examples suggest that these studies may highlight differences between the aspects of disease
reported in the literature and those discussed in patient conversations.

Insights specifically about treatments

While  disease  treatments  were  usually  included  in  publications  that  have  overall  objectives  of
understanding patients’ experiences, some publications focused solely on this specific aspect. 

For example, Walker et al. had the objective to better understand barriers to Hydroxyurea (HU) for
Sickle Cell Disease (SCD) patients [34]. To achieve that goal, they conducted a study of Facebook
messages posted in a support group [34]. The first  conclusion drawn was that 35% of the users
expressed  supportive  statements  towards  HU  compared  to  25% who  expressed  non  supportive
statements [34]. They also found an emergent theme in the Facebook discussions with some patients
arguing that HU may “mask”  SCD complications rather than improving them [35]. 

Similarly,  Kline et  al.  tackled barriers to genomic medicine access for those living with Ehlers-
Danlos syndrome and hypermobility spectrum disorders [36]. Their results confirmed the barriers
documented in previous studies [36]. They also found that the barriers were mostly social-structural
and  interpersonal  with  rates  10%–47%  higher  than  other  levels  of  influence [36].  Their  main
contribution is showing that social media data allowed searchers to grasp barriers that patients and
caregivers wouldn’t have considered as barriers in an interview or a survey [36].

Other papers tackled the topic of patients’ perspectives on treatments, especially for heavy surgical
treatments such as tooth removal for Lesch-Nyhan disease patients [37]. Another example is the
study of patients’ perspectives  on the symptomatic  treatments  of Amyotrophic Lateral  Sclerosis,
which lack randomised controlled trials and therefore lack information about safety, efficacy and side
effects [38].  Similarly,  new treatments  can  be  studied:  for  example,  Mahoney et  al.  studied  the
impact on parents’ hopes and expectations of a new treatment for Duchenne muscular dystrophy or
spinal muscular atrophy type 2 [39]. 

Insights about genetic risk and testing

In the same way as treatments, genetic risk and testing were often encompassed in publications with
broad objectives, but some publications specifically focused on this topic. 

Howard et al.  explored how people with a family history of Motor Neuron Disease (MND) also
known as Amyotrophic Lateral Sclerosis make sense of and negotiate genetic risk, based on MND
Association’s online forum exchanges [40]. They showed that the forum was a space for sharing
personal  experiences,  knowledge and information,  helping forum users understanding and acting
upon genetic  risk [40].  They also showed that  people with familial  history of MND develop an
important awareness of the risk and gave a particular significance to symptoms that other people
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might dismiss quite easily [40]. Presymptomatic genetic testing was also an important topic on the
forum, often linked with discussions about starting a family and having children [40].

In  a  similar  way,  Smedley  and  Coulson  analysed  health  forums  posts  about  genetic  testing  of
Huntington’s disease [41]. They showed that three themes stand out: deciding to be tested, preparing
for the test and receiving the results [41].

Insights regarding the impact of Covid-19

Of note, four articles (4.6%) studied the consequences of Covid-19 on patients’ [42–44] or parents’
[45] experiences and concerns. These publications focused on the disruption caused by the mondial
crisis for people suffering from rare rheumatologic, cardiac, pulmonary, or esophageal diseases. 

Evaluating support on social media

Patients’ and caregivers’ messages were also used in scientific literature to assess the support given
and  received  through  social  media.  For  example,  Coulson  et  al.  analysed  messages  from  a
Huntington’s  disease  online  support  group  using  a  social  support  framework  and  showed  that
informational  and  emotional  support  were  the  most  offered,  while  esteem support  and  tangible
assistance were more rarely offered [46].

Communities and groups (20.7%)

The studies in this category aimed at understanding the group dynamics in the context of a specific
rare disease. Even if the data used was still at user-level, the focalisation was on the community. One
example  is  Wittmeier  et  al.’s  publication,  in  which  they  analysed  the  use  of  a  social  media
community for  Hirschsprung’s  Disease [47].  They showed that  such a  community was used for
discussion, support and advocacy ; and that overall it played an important role in connecting families
[47].

Scientific relevance/quality of online content (20.7%)

The publications in this category were all very similar, and aimed at evaluating the quality of online
content about a rare disease or a treatment. They were all but one [48] based on YouTube videos.
Overall, they concluded that videos were useful for the patients and their families but they pointed
out limits. The main limit was the insufficient quality of some videos [49–57]. But other limits were
found such as the lack of videos [58], the lack of educational content for non-professional viewers or
the need to have a medical background to understand the videos [54,55].

Comparison between patients’ and professionals’ contents (3.4%)

This category regroups publications that aimed to compare patients’ and healthcare professionals’
opinions and uses of social media. 

For  example,  Henrick  et  al.  compared  how  professionals  and  patients  discussed  Amelogenesis
Imperfecta on eight social media platforms [59]. They showed that these platforms were not only
places for patients and caregivers to share their experiences, but also for professionals to share and
seek  information,  suggesting  that  both  patients  and professionals  lack  proper  information  about
Amelogenesis Imperfecta and seek it online [59]. 

Social media

Interestingly, almost half (n=41; 47.1%) of the publications did not focus on a single social medium
but on more than one. For those which focused on only one social media, the most frequent were
YouTube (n=16; 18.4%), Twitter (n=11; 12.6%) and Facebook (n=10; 11.5%). Other social media
studied in the publications included Instagram, TikTok, Baidu Tieba, as well as blogs and forums
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dedicated to a given rare disease. The most studied social media overall were Twitter (n=27; 31.0%),
Facebook (n=27;  31.0%) and YouTube (n=23;  26.4%). TikTok,  which is  a  relatively new social
media, was rarely studied alone (n=2; 2.3%). 

Table 3. Number and proportion of publications by social mediaa.

Number of studies Percentage of studies

Twitter 27 31.0
Facebook 27 31.0
YouTube 23 26.4
Forum/blog 18 20.7
Instagram 17 19.5
Reddit 11 12.6
TikTok 9 10.3
Not precised/other 4 4.6

Type of content

Except for one publication [60] – in which YouTube videos as well as comments were used  (it was
included in the video category)– all studies focused on only one type of content (text, image, or
video).  

Figure 3. Type of content analysed.

Depending on the social media, the type of content studied in the publication also varied. If text was
the most studied type of content (n=65; 74.7%), video, probably with the increasing use of video-
based platforms such as YouTube and TikTok, seemed to be the subject of a growing proportion of
publications (n=18; 20.7%). Of note, the number of studies using video has increased in the last three
years: among the eighteen publications focused on video, all but one [61] were published after 2020.
Similarly, the four publications focused on images [62–65] were all published after  2021. 

Languages of the content

In the vast majority  of the studies  (n=81;  93.1%), the contents analysed were in English.  Other
languages are French (n=3; 3.4%), Spanish (n=2; 2.3%), and Danish, Dutsch, German and Chinese

a Categories are not exclusive, so the sum of % can be more than 100%.
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(only once each).  

Methods used to conduct the studies

Surprisingly,  automated  methods  were  used  in  only  seven  studies,  all  published  after  2020
[44,60,66–70].

Number of posts included

For the publications which indicated it (n=57; 65.5%), the mean number of posts studied was 5,310,
with a standard-deviation of 17,598, a minimum of 16 and a maximum of 120,738.  The mean
number of posts studied for publications using AI methods (n=7; 8.0%) was 33,201 compared to
1,405  for  publications  analysing  the  posts  manually  (n=50;  57.5%);  the  maximum  is  120,738
compared to 13,089; and the minimum is 317 compared to 16. 

Table 4. Number of posts included in the studies.

Total Studies with AI 
methods

Studies without AI 
methods

Number of studies 
giving the number 
of posts included

57 7 50

Mean 5,310 33,201 1,405
Standard deviation 17,598
Minimum 16 317 16
Maximum 120,738 120,738 13,089

Temporal range

Among the publications which indicate it (n=42; 48.3%), almost 70% had a time range of less than
three years (n=29; 33.3%). Obviously short temporal ranges were correlated with small datasets.
Among  the  publications  using  AI  methods,  three  had  a  temporal  range  of  five  years  or  more,
accounting for half of the publications with a temporal range of five years or more. 

Table 5. Number and proportion of publications by temporal range.

Number of studies Percentage of studies

[1 day; 1 year[ 15 35.7
[1 year; 3 years[ 14 33.3
[3 years; 5 years[ 7 16.7
≥ 5 years 6 14.3

AI methods

Among the seven publications using AI methods, the two main AI-assisted tasks were sentiment
analysis (n=2) [60,66] and topic identification (n=4) [44,66–68]. The other tasks tackled with AI
methods were  text generation (n=1) [69] and medical concepts identification with not much detail
on the model used (n=1) [70]. Only three of them gave a score to evaluate the performance of the
model: F1 scores [66], clarity and quality for the text generation task [69] and coherence [68].

For the topic identification task, the authors have implemented different approaches, from simple
ones to machine learning methods. Chen et al. used regular expressions followed  by manual analysis
for  topic  identification [67].  On  the  other  hand,  Karas  et  al. [68] compared  Latent  Dirichlet
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Allocation (LDA) with Top2Vec model [71] with six different embedding methods and obtained the
best performance (Coherence = 0.642) with the Doc2vec embedding [72]. Bi et al. also used LDA on
the comments of the posts  they studied,  and compared it  with term frequency-inverse document
frequency (TF-IDF) [66]. Each LDA topic was then manually annotated and a Naive Bayes classifier
was trained on the comments to predict the topic [66]. Then, this classifier was used on the posts, in
order  to  assign  to  each  post  one  of  the  pre-identified  topics  (F1  score  =  0.902) [66].  Another
approach was Yao et al.’s [44], who used BERTopic [73]. 

Regarding the sentiment analysis task, Bi et al. compared a long-short term memory neural network
(LSTM) to other classifiers such as Naive Bayes, Support Vector Machines, and convolutional neural
networks [66]. With LSTM, they achieved a F1 score of 0.916. Bozkurt & Aras did not mention
which model was used for the sentiment analysis task [60]. 

Finally, Schmälzle & Wilcox used existing tweets to generate new tweets, using medium-sized GPT-
2 model [69]. Their objective was to assess the possibility of generating messages that appear natural
to  humans  to  promote  awareness  online [69].  They obtained a  clarity  of  3.58 for  AI generated
messages (compared to 3.34 for human generated messages) and a quality of 3.57 (compared to 3.3
for human generated messages) [69]. 

Discussion

Here we provide an overview of the studies published until 2023 related to rare diseases and using
social media data. Our review aims at providing a “medical informatics” perspective on this field of
research and to identify the main challenges to address the needs of the rare disease community. As
such,  this  work  aims  at  analysing  the  methods  used  for  the  “study  of  the  determinants  and
distribution of health information” i.e., infodemiology [74]. Some limitations may be inherent to the
selection  and  the  analysis  of  the  publications,  although  we  used  the  methodology  previously
published by Miller  et  al. [15] and designed the  protocol  to  be as  objective  as  possible.  In  the
following sections, we discuss the results brought by this review and the perspectives for the rare
disease communities, the public health policy makers, and the artificial intelligence researchers.

Clinical significance

Rare diseases 

Only four publications considered all rare diseases without focusing on a specific domain or disease.
Another  one,  comparing  social  media  activity  in  Sickle  Cell  Disease  and  Cystic  Fibrosis  was
published in 2016 in a clinical journal. Overall, the other publications studied less than one hundred
different rare diseases. Of note, this number represents less than 0.2% of the 5,000 to 8,000 existing
rare diseases whereas the role of social media has been growing, globally and in the rare disease
communities. This echoes the conclusion drawn by Miller et al. that “despite its potential benefits in
rare disease research, the use of social media is still methodologically limited and the participants
reached may not be representative of the rare disease population by gender, race, age, or rare disease
type” [15]. We also claim that more rare diseases should benefit from this kind of research. 

Patients and families

Almost half of the studies (44.8%) were based on messages posted by patients or their families.
Among these,  around 80% of the publications tackled many aspects of the rare  disease such as
quality of life, the needs expressed by patients and families, treatments and care pathways, etc. On
the other hand, some (around 20%) addressed only one specific question such as the underuse of a
given  treatment,  the  genetic  risk  and  tests,  and  very  disease-specific  aspects  of  patients’  or
caregivers’ lives. The conclusion of these studies was that social media hold considerable potential to
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a better understanding of patients’ and caregivers’ experiences. In the context of rare diseases, for
which real-world data is limited, social media represent a valuable source of information to adapt
care and treatment pathways. Moreover, social media provide patients and caregivers with a virtual
space to inform themselves, express themselves and raise awareness.
Besides rare diseases per se, the impact of pandemics on rare disease communities is an important
topic, related with the possible complications and the needs for follow-up and advice.  This was
demonstrated  during the Covid-19 crisis [42–45].
Moreover, social media data may be used conjointly with other data such as surveys, interviews or
scientific literature in order to define priorities or to provide models of natural histories [26,39,75]. 

Data science aspects

We partly reused the search methodology developed by Miller et al. [15] to explore the role of social
media beyond clinical research and we extended the scope to more recent articles, and analysed them
from a data science perspective.

AI methods

The use of AI to analyse social media is relatively new and still limited, but has increased in the last
few years - with two studies in 2020/2021 and five in 2022/2023. Not surprisingly, we showed that
the number of posts studied is on average higher with the use of AI methods (avg=33,201) than
without them (avg=1,405). In terms of AI-tasks, sentiment analysis and topic detection were the main
tasks. They are useful to grasp the overall sentiment of a message and to split messages in different
groups respectively. However, they represent only a small part of what can currently be done with
existing AI methods. We expect that more extensive use of AI could lead to major improvements,
especially in the understanding of patients’ and their families’ experiences and needs.

Social media

The studies that we analysed used a wide range of existing social media. Although text messages
remain the most important data source, videos and images are getting more attention. These trends
are probably due to the rise of Instagram and TikTok, but also more generally to the rise of video
formats on all social media platforms. Analysing videos and images, as well as understanding natural
language data, still represents a major challenge. However, lots of current AI research efforts focus
on these domains and recent progress has opened up new ways to mine social media. These advances
will hopefully benefit rare disease research. 

The  majority  of  the  studies  (93.1%)  were  based  on  social  media  messages  in  English.  Other
languages were under-represented: only six non-English languages studied in our corpus, contrasting
with the number of languages present on the Internet, and used by patients and their families all over
the world. This may lead to difficulties in transposing the results from a study data set to another
population.  Several  publications have mentioned possible  biases  in  data  sets  associated with the
usage of social media by patients and families with a lack of “representativeness of the broader rare
disease community,  both in terms of disease type and patient demographics” [15].  However,  we
believe that, especially for rare and ultra-rare diseases, we should extend our data coverage to non-
English data. Ideally, the communities should promote access to more population-representative data
in terms of countries and diseases to ensure accuracy for all populations. 

Perspectives

This work allowed us to grasp what the reality of infodemiology for rare diseases research was in
2023. The opportunities of current AI research on NLP are still underexploited in this very specific
field, resulting in an under exploitation of online data. AI based social media mining could entail a
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much better understanding of rare disease patients’ experiences and needs. Rare diseases are often
chronic,  progressive,  degenerative,  life-threatening  and  disabling  diseases.  Social  media  mining
could be a way to investigate experience-based opinions in a quantitative way, and to complement
other patient-driven initiatives like the surveys conducted by Eurordis [76]. Indeed, this approach has
already shown promising results in other areas such as pandemics monitoring [77,78], adverse events
monitoring [79,80], or quality of life evaluation [81].

This perspective is also in line with one of the three goals set by the International Rare Diseases
Research Consortium (IRDiRC) for 2027 [82]. IRDiRC’s working group identified that a preliminary
selection of metrics highlighting how access to diagnostic and therapies impacts the health quality of
rare disease patients,  the socio-economic burden on patients and families,  and the economy and
efficiency  of  HCS  and  insurance  companies  was  needed [4].  They  also  showed  that  the  most
important factors to consider according to patients and families are quality of life or health outcomes
and the socio-economic burden of rare diseases [4]. To measure the socio-economic burden of rare
diseases (and of diagnosis and therapies), they identified data elements that could be grouped into
four broad categories: diagnostics, prevalence, natural history studies and intervention [4]. Moreover,
they recommended collecting real-world evidence data for the natural history studies [4]. Harnessing
online patient or caregiver-generated data could be one way to go. 

Contrasting with such high expectancies, this review shows that social media based studies in the
rare disease field are still at an early stage, with only a tiny portion of rare diseases studied, with only
a few languages studied also, and mainly with only very few studies exploiting current NLP progress
to extract knowledge from social media data.

Conclusion

Social media mining in the rare disease area is still a research domain that has not benefited from
recents advances in AI. The use of social media user-generated data could provide patients, health
professionals, and researchers with information that is not accessible otherwise. It could also help
tackle  the  issues  arising  from the  low prevalence  of  the  diseases,  the  need for  support  and the
possible isolation of the patients. In other words, real-world data from social media should play an
important role in rare disease research. Our results suggest that it could be increasingly developed
and should employ innovative methods and approaches. 
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