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Objectives: The main aim of this study was to use text mining on social media to analyze information and gain insight into
the health-related concerns of thalassemia patients, thalassemia carriers, and their caregivers. Methods: Posts from two
Facebook groups whose members consisted of thalassemia patients, thalassemia carriers, and caregivers in Malaysia were ex-
tracted using the Data Miner tool. In this study, a new framework known as Malay-English social media text pre-processing
was proposed for performing the steps of pre-processing the noisy mixed language (Malay-English language) of social media
posts. Topic modeling was used to identify hidden topics within posts shared among members. Three different topic mod-
els—Ilatent Dirichlet allocation (LDA) in GenSim, LDA in MALLET, and latent semantic analysis—were applied to the data-
set with and without stemming using Python. Results: LDA in MALLET without stemming was found to be the best topic
model for this dataset. Eight topics were identified within the posts shared by members. Of those eight topics, four were new-
ly discovered by this study, and four others corresponded to the findings of previous studies that used an interview approach.
Conclusions: Topic 2 (the challenges faced by thalassemia patients) was found to be the topic with the highest attention and
engagement. Healthcare practitioners and other concerned parties should make an effort to build a stronger support system
related to this issue for those affected by thalassemia.
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Thalassemia is an inherited disorder characterized by the in-
ability or diminished ability to produce hemoglobin, which
affects the oxygen-carrying capacity of red blood cells [1].
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for beta-thalassemia [2]. Severe thalassemia patients require
lifelong regular blood transfusions and expensive iron chela-
tion therapy to survive. The 2018 Malaysian Thalassemia
Registry Report showed a significant rise in the total number
of thalassemia patients, increasing from 6,805 living patients
in 2014 to 7,984 living patients in 2018, with 697 patient
deaths reported in November 2018 [3]. As the prevalence
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of thalassemia in Malaysia increases, there will be greater
demand for resources such as healthcare facilities, medical
personnel, various mediations, and counseling services.

Many thalassemia-related studies in Malaysia have focused
on its molecular characterization and identification of ge-
netic mutations, and there has been a lack of studies that ex-
plore the quality of life and experiences of those affected by
thalassemia in Malaysia. One qualitative study examined the
concerns of the thalassemia patients, carriers, and caregivers
in Malaysia, including the patients’ beliefs related to thalas-
semia, by conducting face-to-face interview sessions with
patients and their parents [4]. The results found that patients
and parents were concerned about education, self-image and
body image, employment, marriage, medical financing, rela-
tionships, social integration, and self-esteem [4]. In addition,
while the majority of thalassemia patients understood that
thalassemia is a genetic disease and believed modern treat-
ment to be effective, some thalassemia patients did not seek
treatment due to their fears of the side effects [5]. The first
quality of life study among Malaysian thalassemia patients
examined children aged 3 to 18 years old with transfusion-
dependent thalassemia and used the PedsQL (Pediatric
Quality of Life Inventory) Generic Core Scales to assess the
impact of thalassemia on patients’ quality of life [6].

There were several studies from other countries that ex-
plored the concerns of thalassemia patients. A study in
Iran that examined the burden of caregivers of thalassemia
patients found that there was insufficient social support for
caregivers despite the high burden of care [7]. Another study
in Italy found that thalassemia patients coped better with
their condition when they had social support and a proac-
tive personality [8]. An additional survey was conducted by
another study to examine the burden of thalassemia patients
and their caregivers in Italy, the United Kingdom, and the
United States using a smartphone application [9]. The survey
results indicated that patients and caregivers suffered from
burdens on time management, fatigue, pain, and impaired
quality of life.

The insights provided by these qualitative studies, however,
are limited to a small number of participants who were will-
ing to take part in interview sessions or digital surveys. The
findings might not be generalizable to patients with different
ethnicities and socioeconomic backgrounds in Malaysia. In
addition, it can be time-consuming to carry out interview
sessions while still yielding limited results.

As social media becomes increasingly ubiquitous, people
are becoming more comfortable sharing their thoughts and
experiences openly, even for health-related issues, and it is
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important to study the information that can be extracted
from this medium [10]. One survey suggested that medical
treatment plans that integrate social support networks into
treatment could reduce the mental burden of thalassemia
patients [11]. Some patients and caregivers use online social
networks to seek support and share their experiences, which
suggests that collecting and examining data from social net-
working platforms could help to identify and mitigate issues
related to those affected by thalassemia.

Hence, in this study, an alternative method of text mining
was used to explore topics and information frequently shared
on social media by those affected by thalassemia to gain in-
sight into their health-related concerns. Previous studies that
used text mining to identify patterns on social media were
explored. For example, topic modeling was used in one study
to identify different recurring topics and concerns related
to breast cancer discussed in a public Facebook group and
a public health forum [12]. In addition, topic modeling has
been used to categorize user-generated content from Twit-
ter and Reddit [13]. To the best of our knowledge, this is the
first study to use text mining on social media to gain insight
into the concerns of thalassemia patients, carriers, and care-
givers for enhancing understanding of thalassemia health-
related concerns and providing recommendations for im-
proving the quality of life of those affected by thalassemia. In
addition, a new framework, Malay-English social media text
pre-processing (MESMTPP), is proposed for pre-processing
noisy, mixed-language text in social media posts.

Therefore, this study aimed to apply text mining to a social
media context to gather information and develop a better
understanding of the concerns that affect the quality of life
of thalassemia patients, thalassemia carriers, and their care-
givers. A comparison between previous works and this study
is presented in Table 1, with previous work categorized based
on their methods and limitations.

Il. Methods

1. Data Extraction

The data were collected from Facebook, which is a social
media service through which users can share and exchange
information. Specifically, data came from two different Face-
book groups: “For ALL Thalassemia MALAYSIA” and “Kelab
Thalassemia Malaysia” These Facebook groups were created
for sharing thalassemia-related information. The members
of these groups are those affected by thalassemia, including
caregivers, in Malaysia. The data were extracted using the
Data Miner tool (https://data-miner.io/).
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Table 1. Comparison between previous studies and this study
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Previous studies

This study’

Methods

Limitation

Contribution

Interview sessions
with thalassemia
patients and

caregivers [4-8]

Digital surveys of

It was time-consuming and costly to organize

interview sessions, as travel to different places was

often required to carry out face-to-face interviews.

Patients were reluctant to attend interviews or were
sensitive when discussing their concerns.

The findings were generalizable to all patients from
different backgrounds, as information was only
obtained from small numbers of patients and

caregivers who attend interviews.

Some patients and caregivers may not have

Time and costs were saved due to not having to
organize interview sessions or prepare survey
questions.

Patients and caregivers are free to post anything
on social media.

More information could be obtained from a
larger group of people with different back-

grounds.

Patients and caregivers were free to post issues

thalassemia patients

and caregivers [9] wrong answers.

Text mining approach
on social media for
breast cancer
patients [12]

Text mining approach ~ Basic text data cleaning.

on social media for

general posts [13]

understood all the questions and possibly gave

Text data was in one language only (French).

Text data was in one language only (English).

related to thalassemia on social media, from
their levels of understanding and points of view.

Text mining was used to process and understand
their social media posts.

A detailed workflow to pre-process social media
texts was presented. A pre-processing method
known as Malay-English social media text
pre-processing (MESMTPP) was introduced.

The text data included a mixture of two
languages (English and Malay).

“The study method is text mining of social media posts by thalassemia patients, thalassemia carriers, and caregivers.

2. Data Exploration
All posts from January 2015 to April 2020 were extracted.
The total number of posts in both Facebook groups and
descriptions of their attributes and types of data are shown
in Table 2. Data from the two groups were combined, and
1,045 posts were collected in total. After the preliminary
data cleaning, there were 922 posts, which comprised 73,553
words. Figure 1 is a visualization of the raw dataset showing
the number of status posts, likes, and comments for each
year and the distribution of the total number of words in
each post. A clear increase in the number of posts each year
can be seen. The total number of posts decreased in 2020
because data from only 4 months were extracted. This indi-
cates that, over time, more people began to take advantage of
social media to seek information related to thalassemia and
became increasingly active on social media as more mem-
bers participated in the groups. The results regarding word
count indicate that the typical length of posts was short, usu-
ally ranging from one to 50 words per post.

A word cloud using a bag-of-words model was generated to
identify the most frequently used words. Additionally, term
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frequency-inverse document frequency (TF-IDF) was calcu-
lated to determine the importance of individual words that
appeared in posts. In addition, the hashtags used in posts
were extracted for further analysis, as further discussed in
Section III.

3. Pre-processing of Noisy Social Media Texts

Social media users usually do not strictly follow correct lan-
guage conventions when making posts, which, for the pur-
poses of text mining, results in a high proportion of noisy
and formally incorrect vocabulary use and sentence struc-
tures, which subsequently influence the analysis. As a result,
the MESMTPP framework was introduced to pre-process
text from social media. Figure 2 shows the steps that were
performed to clean and normalize noisy text from social me-
dia using MESMTPP.

The first few steps (steps 1-6) of social media text pre-
processing involved removing some characters to direct the
focus towards the essence of the posts. In step 7, all capital-
ized words were changed to lowercase to make them uni-
form, since social media users tend to freely mix word cases.

https://doi.org/10.4258/hir.2021.27.3.200
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Table 2. Number of posts extracted in each group with attribute descriptions and data type

For ALL Thalassemia

Kelab Thalassemia

MALAYSIA Malaysia Description
Social media platform Facebook Facebook
Total posts 784 261
Posts with text 768 154
Attribute®
Posts Posts from Facebook group
Date Date each post was made
Year Year each post was made (2015-2020)
Number of likes Number of likes received by each post

Number of comments

Group

Number of comments given on each post
The group (“For ALL Thalassemia MALAYSIA” or “Kelab
Thalassemia Malaysia”) in which each post was made

‘Attribute data types can be text-based or numerical.

Number of posts in each year
Facebook group name

Il For ALL Thalassaemia MALAYSIA
| JKelab Thalassemia Malaysia
200
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225
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Year

250

Number of records
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700

Frequency

w B [&)] D
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o
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Total number of likes and comments in each year
3K~

2,707

Number of comments

2019 2020
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2016 2017 2018

Year

2015

4,496

Number of likes

2019

2020
(Jan—-Apr)

2017 2018
Year

2015 2016

Figure 1. Number of posts, comments, and likes for each year, with the distribution of the total number of words per post.

In step 8, tokenization was carried out to split the given text
into smaller parts, followed by step 9, at which point the
names of people and places were removed. Abbreviations
were processed in step 10 by identifying patterns of abbre-
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viations, as suggested in studies that analyzed pre-processing
tasks related to social media posts in Spanish [14] and con-
structed a Malay abbreviation corpus based on social media
data [15]. In step 11, all English words were translated into
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Malay by consulting a Malay-English dictionary.

Next, spelling was checked in step 12 using the Malaya li-
brary [16], followed by step 13, during which the Malay stop
words were removed. During this step, a custom list of stop
words for the Malay language was created and added to the
stop word list. Part of the Malay stop word list was adopted
based on a paper that proposed a list of Malay stop words for
novelty detection on Malay documents [17]. Rare words that
appeared fewer than three times were removed at step 14.
At step 15, words that contained three or more repeated let-
ters were removed. In the final step, stemming was done to
eliminate affixes of words to obtain the root term.

4. Topic ldentification using Topic Modeling

After pre-processing, the data were arranged into a suitable
format for topic modeling. Two topic modeling algorithms
were used: latent Dirichlet allocation (LDA) [18] and latent
semantic analysis (LSA) [19]. Both LDA in GenSim and
MALLET were tested.
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I1l. Results

1. Text Data Analysis Results

The results from the word clouds are shown in Figure 3: one
without stemming and one with stemming. For each of the
word clouds in Malay, a second word cloud was generated
for the English translations of Malay words. From the word
clouds, darah (blood) and anak (child) had the highest fre-
quency, as shown in Figure 3. However, after stemming was
performed, sakit (sore or sick) showed the highest frequency
due to all pesakit (patient) words being stemmed to sakit (sore
or sick).

In addition, the TF-IDF value of one of the posts is shown
in Figure 4, with an English translation of the original Malay
words. This figure indicates that the most important word in
the post was cuti (leave or holiday), followed by “mc” (medi-
cal certificate). Thus, it was understood that the post was
about taking leave from work. The content of the post could
therefore be summarized using TF-IDF to understand what
it was about.
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Out of 933 posts, 163 posts contained hashtags, and the
most common hashtags used were #Thalassemiamylifelong-
companion and #jomdermadarah, which appeared 24 and 20
times, respectively. A correlation matrix is shown in Figure 5
visualizing associations between hashtags. The hashtag #ze-
rothalassemia was highly correlated with the hashtag #Thal-
assemiaawareness and #kempenkesedaranTalasemia. This

Original post in Malay language Top 5 words with tf-tdf

MC Penutupan tahun 2019 & Perkongsian sedikit sya sebagai pesakit talasimia Words
tikas iajuga tf-tdf
dani i.. S0 ini lah wk setahun 2019 :
ALt o oalhl: o bl b s ot ey 201 hoee | Malay English
atau Cuti sakit sya - Tidak | o leave / holiday 0467156

semua pesakit talasimia bernasib baik kadang ada juga sya... dgr pesakit talasimia
medical certificate 0.326223

letter 0.295386
bekerja  working 0.276094
0.237978

me
staff Lain kadang smpai ada yg berkata * ko ni balik2 juga cuti , asyik on leave jer
MC” pun jadi bualan mulut... Ini sudut pandangan sisi orang lain terhadap pesakit
talasimia yg bekerja dan cutina... bagi sya pulak sya Bersyukur dapat majikan dan
tmpt kerja yang memahami dan tolak ansur dgn keadaan staff dri sya kerja 2003
hingga lah skrng.... & #CutiSebabRutinRawatanBulananTalasimia

surat

pesakit  patient

From original post - EnglishTranslation
Medical certificate (MC) as a closing of year 2019 @ A bit of sharing from me as a Thalassemia patient from
Likas, Kota Kinabalu, Sabah (Malaysia). A working patient cannot run away from taking this medical leave letter.
Thus, this is my medical leave letter for year 2019. Almost every year, there is a monthly routine of clinic
appointments and treatment in daily ward. My MC letters or leave letters are more from the government
hospital than the private clinic. Not all Thalassemia patients are as lucky. Sometimes | would hear patients
working in government organizations, although they get the leave from their employer but, still questioned by
other staff, for instance they will say “You are always taking leave, always on leave”. This becomes a gossip. This
is the perspective of other people towards Thalassemia patients that are working and had to take leave. For me,
| am grateful that | have an understanding and considerate employer towards the employees’ conditions; from
® #onL OfT

2003 when | started working until now.. reatment

Figure 4. Top 5 words with the highest TF-IDF (term frequency-
inverse document frequency) values from a sample post
(with English translation).

Social Media Text Mining on Thalassemia

indicates that many organized awareness campaigns were
undertaken to raise awareness of thalassemia and reduce its

prevalence.

2. Topic Modeling Result

In a comparison of the topic modeling algorithms based on
coherence score, LDA in MALLET showed the best results
for both datasets with and without stemming. LDA in MAL-
LET yielded better results with the dataset without stem-
ming than LSA, but LSA yielded better results with stem-
ming when there were fewer topics. Nonetheless, LDA in
MALLET was better when the number of topics was higher.
Therefore, the results obtained from the LDA model that
used a dataset without stemming were chosen for analysis,
since it produced the best coherence score overall, as shown
in Table 3. The topic modeling identified eight topics in
total. The word distribution per topic produced was evalu-
ated based on human judgment. Table 4 shows the eight
main topics discussed in Facebook groups by people affected
by thalassemia, with their associated labels and keywords.
English translations for the original keywords in Malay were
added. In addition, examples of posts are shown in Malay,
with the content described in English (Table 4).

Hashtags correlation

#kongsifaktaTalasemia
#Thalassemiaawareness
#thalassemia

#Thalassemiamajor

#Talasemia

#rutinDesferal

#thalassaemia
#thalassemiamylifelongcompanion
#FightForZeroThalassaemia
#isitabungdarah

#Test4Trait
#darahtakpernahcuti
#jomdermadarah
#jomjadihero

#rutintransfusi
#zeroThalassemia
#Thalassemia
#pejuangThalassemia
#nukilanNN
#Thalassemiamylifelongcompanion
#TIF
#kempenkesedaranTalasemia
#talasemia
#coretanpejuangThalassemia

Hashtags

#Test4 Trait
#darahtakpernahcuti
#jomjadihero
#rutintransfusi

#Talasemia
#zeroThalassemia

#kongsifaktaTalasemia
#Thalassemiaawareness
#thalassemia

#Thalassemiamajor

#rutinDesferal

#thalassaemia
#thalassemiamylifelongcompanion
#FightForZeroThalassaemia
#isitabungdarah

#jomdermadarah

Hashtags

Vol. 27 ® No.3 e July 2021

10

H N
e

L |

-0.2

#TIF

#kempenkesedaranTalasemia
#talasemia .

#nukilanNN

#Thalassemia
#Thalassemiamylifelongcompanion

#pejuangThalassemia

°
€
@
o
(2}

o
©

=

'_
o
c
5]

2
)
o
C
9]
8
3]
2
S
o

EiS

Figure 5. Hashtag correlation plot.

www.e-hirorg 205



Yuen Chi Phang et al

HIR

Table 3. Comparison of coherence scores across a range of topic numbers after applying LDA in GenSim, LDA in MALLET, and LSA to the

dataset
Topic ' ' Coherence score . .
number Without stemming With stemming
LDA in GenSim LDA in MALLET LSA LDA in GenSim LDA in MALLET LSA
2 0.29 0.332 0.334 0.293 0.314 0.354
4 0.293 0.365 0.363 0.319 0.357 0.411
6 0.301 0.335 0.387 0.308 0.402 0.398
8 0.304 0.426 0.352 0.317 0.396 0.403
10 0.285 0.365 0.387 0.346 0.396 0.376
12 0.288 0.398 0.377 0.307 0.390 0.353
14 0.29 0.374 0.354 0.321 0.406 0.331
16 0.329 0.410 0.373 0.310 0.386 0.348
18 0.324 0.406 0.370 0.305 0.391 0.360

Bold text is the best coherence score on each method.

LDA: latent Dirichlet allocation, LSA: latent semantic analysis.

IV. Discussion

The raw data were very noisy, with many colloquial or ver-
nacular words in addition to many posts being written in
some mixture of Malay and English. MESMTPP was per-
formed without eliminating the English words since a trans-
lation step (step 11) was included to translate all English
words into Malay. In step 12, spelling was checked to ensure
correctness using the Malaya library [16]. Some misspelled
words were still detected when consulting the Malaya library.
Therefore, a custom dictionary was created to correct spell-
ing, in which the key was a misspelled word and the value
was the correct spelling of the word. The misspelled word
would then be automatically replaced with its correct form.
After MESMTPP, the data were mostly cleaned and ready
for modeling, although they were not 100% clean due to
the constantly evolving nature of language on social media.
The Malay text corpora were limited but publicly available.
Hence, the dictionary of the Malay corpus should be up-
dated routinely.

As a result of topic modeling (Table 4), half of the topics
(topics 1, 3, 5, and 7) revealed several concerns of thalas-
semia patients and caregivers that have not been reported
in previous qualitative studies, while topics 2, 4, 6, and 8
are consistent with findings from previous interview-based
qualitative studies.

Topic 1 encompasses treatment for thalassemia, indicat-
ing the need for healthcare providers to offer education to
strengthen patients’ and caregivers’ understanding of treat-
ment and to ensure that they received updated information.
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Topic 2 encompasses the challenges related to managing
the illness at work. Thalassemia patients who work and the
parents of children with thalassemia may face difficulties at
work due to the regularity with which they need to take leave
from work for blood transfusion treatments. This finding is
consistent with previous studies that reported thalassemia
patients and the parents of children with thalassemia, some
of whom also suffer from the condition, had problems with
their employers [4]. Similar studies found that thalassemia
patients were exhausted by physical changes and treatment
[9,20].

Topic 3, a new finding, encompasses thalassemia patients’
concerns about diet and dietary supplements since they
cannot consume foods that are high in iron. Topic 4 covers
religious faith as it relates to coping with thalassemia and
praying to God for strength to continue living, which was
also reported by previous studies [5,21,22]. Topic 5—another
new finding—shows that Facebook has become a valuable
platform to ask questions and solicit opinions of those af-
fected by thalassemia. Topic 6 covered patients’ and caretak-
ers’ concerns about blood donation, either via posts asking
for blood donation or expressing concern about blood insuf-
ficiency. Another study also found that patients raised the
issue of possible blood shortage [21].

Topic 7 encompasses members of the group sharing infor-
mation about their involvement in a thalassemia society and
the society’s activities. The society functions as a support
group for thalassemia patients and parents, and organizes
activities to spread awareness about thalassemia. Topic 8 ad-
dresses the genetic nature of thalassemia, which indicates a

https://doi.org/10.4258/hir.2021.27.3.200
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need for community awareness for pre-marital thalassemia
screening and counseling for carrier couples to reduce the
prevalence of thalassemia in Malaysia. Studies have shown
that some parents of thalassemia patients are not aware of
their carrier status prior to marriage [4]. In addition, it was
found that married couples often had inadequate knowledge
related to the genetic nature of thalassemia and did not un-
dergo pre-marital screening [23].

Figure 6 shows the number of posts, likes, and comments
on each topic. For the number of posts in each topic, topics
2 and 5 had the highest frequency, and there was more en-
gagement with topic 2 than topic 5 in terms of the number
of likes and comments. The frequency of topic 2 indicates
that members were very concerned about physical changes,
illness, and employment.

In conclusion, this study found that the most common top-
ics related to thalassemia discussed on social media were the
challenges of thalassemia patients and questions about treat-
ment for thalassemia. Eight topics were discovered related
to the concerns of thalassemia patients and their caregivers
on social media. Topics 2, 4, 6, and 8 are consistent with the
findings of past qualitative studies, while topics 1, 3, 5, and 7
are new discoveries resulting from the analysis of this study.

Social Media Text Mining on Thalassemia

Apart from regular clinical care, thalassemia patients and
caretakers should be provided with more resources for im-
proving their quality of life, including offering more week-
end thalassemia treatments to reduce work absenteeism.

Healthcare providers and other concerned parties, such
as the government and non-governmental organizations,
should also provide more health education and informa-
tional support to thalassemia patients, carriers, and caregiv-
ers to improve their understanding of the disease and their
quality of life. Social media was used in this study to explore
the health-related concerns of thalassemia patients, carri-
ers, and caregivers. In addition, a new framework, known
as MESMTPP, was applied to pre-process the noisy mixed-
language (Malay and English) social media posts by nor-
malizing and reducing the text of posts. Three topic models
were tested, and the results showed that LDA in MALLET
performed best according to the coherence score and the in-
terpretation of the researchers. This study was limited to one
social media platform only (Facebook). Thus, in the future,
the MESMTPP framework can be applied to different social
media platforms, as well as for other types of health issues
to gather information and develop a better understanding of
patients’ health-related concerns.

Number of likes and comments in each topic

[2) -
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o
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No. Topic No. Topic
1 Treatment of thalassemia (umbilical cord 5 Asking questions/opinion about the
and bone marrow-related treatment) information of the disease
2 Challenge of thalassemia patients (illness, 6 Blood donation (issues related to lack
work and life treatment side effect) of blood and side effect)
. . Sharing experience thalassemia society
3 | Iron-rich foods and diet 7| "and activities within the group
4 | Praying for strength and peer support 8 Genetics of thalassemia and issues
ying 9 P PP among carrier couples

Figure 6. Visualization of the number of posts, likes, and comments on each topic.
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