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ABSTRACT: The work presented in this paper aims to address these research challenges. First, it presents an open-access
dataset of 556,427 Tweets about monkeypox that were posted on Twitter since the first detected case of this outbreak.
Second, the paper reports the results of a comprehensive content analysis of the Tweets of this dataset. This analysis presents
several novel findings such as — English has been the most used language (out of all the 34 languages supported by Twitter)
to post Tweets about monkeypox, about 40,000 Tweets related to monkeypox were posted on the day WHO declared
monkeypox as a GPHE, a total of 5470 distinct hashtags have been used on Twitter about this outbreak out of which
#monkeypox is the most used hashtag, and Twitter for iPhone has been the leading source of Tweets about the outbreak. The
sentiment analysis of the Tweets was also performed, and the results show that despite a lot of discussions, debate, opinions,
information, and misinformation on Twitter on various topics in this regard, such as monkeypox and the LGBTQI+
community, monkeypox and COVID-19, vaccines for monkeypox, etc., “neutral” sentiment was present in most of the
Tweets. It was followed by “negative” and “positive” sentiments, respectively. Finally, to support research and development
in this field, the paper presents a list of 50 open research questions related to the outbreak in the areas of Big Data, Data
Mining, Natural Language Processing, and Machine Learning that may be investigated based on this dataset. Future work on
this research project would involve updating the dataset with more recent Tweets on a routine basis to ensure that the
scientific community has access to the most recent data in this regard.
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LINTRODUCTION

Monkeypox, caused by the monkeypox virus, which belongs to the Poxviridae family, Chordopoxvirinae subfamily,
and Orthopoxvirus genus, is a re-emerging zoonotic disease. The monkeypox virus was initially discovered in monkeys in
1958, and the first case of human monkeypox was detected in the Democratic Republic of the Congo (DRC) in a nine-month-
old boy in 1970. The monkeypox virus is closely related to the variola virus (smallpox virus) and results in a smallpox-like
disease. The incubation period of monkeypox is 5-21 days, and common symptoms include fever (between 38.5 °C and 40.5
°C), headache, and myalgia. A distinguishing feature of the monkeypox infection is the presence of swelling at the maxillary,
cervical or inguinal lymph nodes (lymphadenopathy). A recent study found that during the ongoing outbreak of monkeypox,
inguinal lymphadenopathy was more common than cervical and axillary lymphadenopathy. In individuals infected with the
monkeypox virus, rashes appear following the onset of fever, beginning on the face, tongue, and oral cavity before spreading
across the body. In the later stages of the infection, lesions in the oral cavity may make it challenging for the patients to eat
and drink. However, during the ongoing outbreak, multiple atypical clinical observations have been reported as compared to
the prior outbreaks. The severity of the infection is usually determined by the lesion count, as there is a direct correlation
between high lesion counts and severe health-related complications [5].
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Fig 1: Predicting the popularity of tweets by analyzing

The mining of Tweets to develop datasets on recent issues, global challenges, pandemics, virus outbreaks, emerging
technologies, and trending matters has been of significant interest to the scientific community in the recent past, as such
datasets serve as a rich data resource for the investigation of different research questions. Furthermore, the virus outbreaks of
the past, such as COVID-19, Ebola, Zika virus, and flu, just to name a few, were associated with various works related to the
analysis of the multimodal components of Tweets to infer the different characteristics of conversations on Twitter related to
these respective outbreaks. The ongoing outbreak of the monkeypox virus, declared a Global Public Health Emergency
(GPHE) by the World Health Organization (WHO), has resulted in a surge of conversations about this outbreak on Twitter,
which is resulting in the generation of tremendous amounts of Big Data. There has been no prior work in this field thus far
that has focused on mining such conversations to develop a Twitter dataset. Furthermore, no prior work has focused on
performing a comprehensive analysis of Tweets about this ongoing outbreak. To address these challenges, this work makes
three scientific contributions to this field. First, it presents an open-access dataset of 556,427 Tweets about monkeypox that
have been posted on Twitter since the first detected case of this outbreak. A comparative study is also presented that
compares this dataset with 36 prior works in this field that focused on the development of Twitter datasets to further uphold
the novelty, relevance, and usefulness of this dataset. Second, the paper reports the results of a comprehensive analysis of the
Tweets of this dataset. This analysis presents several novel findings; for instance, out of all the 34 languages supported by
Twitter, English has been the most used language to post Tweets about monkeypox, about 40,000 Tweets related to
monkeypox were posted on the day WHO declared monkeypox as a GPHE, a total of 5470 distinct hashtags have been used
on Twitter about this outbreak out of which #monkeypox is the most used hashtag, and Twitter for iPhone has been the
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leading source of Tweets about the outbreak. The sentiment analysis of the Tweets was also performed, and the results show
that despite a lot of discussions, debate, opinions, information, and misinformation, on Twitter on various topics in this
regard, such as monkeypox and the LGBTQI+ community, monkeypox and COVID-19, vaccines for monkeypox, etc.,
“neutral” sentiment was present in most of the Tweets. It was followed by “negative” and “positive” sentiments, respectively.
Finally, to support research and development in this field, the paper presents a list of 50 open research questions related to the
outbreak in the areas of Big Data, Data Mining, Natural Language Processing, and Machine Learning that may be
investigated based on this dataset.

ILRELATED WORK

The mining of social media conversations, for instance, Tweets, to develop datasets has been of significant interest to the
scientific community in the fields of Big Data, Data Mining, and Natural Language Processing in the last few years, as such
datasets serve as a data resource for a wide range of applications related to studying the associated conversation paradigms as
well as for investigating the patterns of the underlying online information-seeking and sharing behavior on Twitter. In this
section, a review of such works is presented. The use cases supported by a couple of recent Twitter datasets are also outlined
as examples to discuss the applicability and usefulness of Twitter datasets for the investigation of different research
questions.

Mining social media conversations, for instance, Tweets, to develop datasets has been of significant interest to the scientific
community in the last few years, as can be seen from several recent works in this field. Such Twitter datasets serve as a data
resource for a wide range of applications and use-case scenarios related to studying the associated conversation paradigms as
well as for investigating the patterns of the underlying information-seeking and sharing behavior on Twitter. Some of the
recent virus outbreaks, such as COVID-19, Ebola, Zika virus, and flu, were followed by the scientific community developing
Twitter datasets, performing a comprehensive analysis of the multimodal components of the Tweets (such as hashtags,
language, retweets, studying the source of the Tweet, etc.), and analyzing the sentiments of these Tweets. The recent outbreak
of monkeypox has also led to an increase in research and development in this field in the last few weeks). However, none of
these prior works focused on mining Tweets about the 2022 monkeypox outbreak to develop a dataset. Neither did any of
these prior works focus on performing a comprehensive analysis of the Tweets about this outbreak. Furthermore, there has
been no work conducted in this field thus far that has focused on outlining open research questions or research directions to
advance knowledge, innovation, and discovery in this field. This paper aims to address these challenges.

The rising cases of monkeypox and the associated recommendations, initiatives, and measures by various countries have led
to the public engaging in conversations for information seeking and sharing related to monkeypox. The Internet of
Everything lifestyle of today’s living is centered around people engaging in online conversations via the internet, specifically
social media platforms, and spending a lot more time on the internet than ever before. As a result, there has been a
tremendous increase in the use of social media platforms in the recent past. Conversations on social media include a wide
range of topics, such as recent issues, global challenges, pandemics, emerging technologies, news, current events, politics,
family, relationships, trending topics, and career opportunities. Twitter, one such social media platform, is used by people of
almost all age groups from different parts of the world.

HHIL,METHODS

It allows the user to tailor search results to specific date ranges, people, and more. Specifically, the Advanced Search feature
of the Twitter API allows several inputs to be provided, which include specifications to search for Tweets containing all
specified keywords in any position, Tweets containing an exact phrase(s), Tweets containing any of the specified keywords,
Tweets excluding specific keywords, Tweets with a specific hashtag, and Tweets in a specific language. It also allows the
searching of Tweets from a specific account, Tweets sent as replies to a specific account, and Tweets that mention a specific
account. This makes it easier to find specific Tweets posted during specific date ranges based on the values of one or more of
these inputs.
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Fig 2: A Real-Time Twitter Sentiment Analysis

The results from the Advanced Search feature of the Twitter API were exported, and all the attributes from the Tweets were
deleted other than the Tweet IDs to comply with the privacy policy, developer agreement, and guidelines for the content
redistribution of Twitter. Thereafter, the set of Tweet IDs obtained as a result of the RapidMiner “process” was merged with
the set of Tweet IDs obtained as a result of the Advanced Search feature of the Twitter API, and duplicate Tweet IDs were
removed to develop this dataset. It is relevant to mention here that neither the results of Twitter API’s standard search nor the
results of the Advanced Search feature of the Twitter API return an exhaustive list of Tweets posted within a date range.
Furthermore, Twitter users are allowed to delete a Tweet they have posted in the past. For a deleted Tweet, there will be no
retrievable Tweet text and other related information upon hydration. it should have these four characteristics—Findability,
Accessibility, Interoperability, and Reusability. The open-access dataset presented in this paper has a permanent and unique
DOI (Section 4.1). The dataset is, therefore, findable and accessible online. The dataset files comprise only .txt files. The .txt
files can be downloaded, opened, processed, and interpreted by almost all operating systems and frameworks, such as
Windows, Linux, Ubuntu, Android, I0S, and so on, thereby upholding its interoperability. The dataset files present Tweet
IDs. These Tweet IDs can be hydrated.

IV.RESULT ANALYSIS

A total of 139,796 Tweets were observed to be neutral, 46,586 Tweets had a negative sentiment, and 36,413 Tweets had a
positive sentiment. Therefore, it can be concluded that despite a lot of discussions, debate, opinions, information, and
misinformation on Twitter on various topics in this regard, such as monkeypox and the LGBTQI+ community, monkeypox
and COVID-19, vaccines for monkeypox, etc., the neutral sentiment is the most common sentiment that has been associated
with Tweets about the 2022 monkeypox outbreak thus far. It is worth mentioning here that Tweets posted on Twitter and
their associated sentiment are quite often based on recent developments and/or events [150]. For instance, as this paper
reports, about 40,000 Tweets related to monkeypox were posted on the day WHO declared monkeypox as GPHE. The
monkeypox virus is spreading at a rapid rate while governments in different parts of the world and other policy-making
bodies are working to develop policies to reduce the spread of the virus. In the near future, it is possible that specific policies
may be recommended by certain governments and/or policy-making bodies which Twitter users of those geographic regions
might be in strong disagreement or agreement with. As a result, an influx of Tweets with negative sentiments (for strong
disagreement with the policies) or positive sentiments (for strong agreement with the policies) from those geographic regions
could be observed on Twitter (recent examples of such Twitter activity include people in certain geographic regions using
Twitter to strongly oppose the mask mandates during the early days of COVID-19 [151,152]), which might impact the
overall sentiment associated with Tweets about the 2022 outbreak of monkeypox as reported in this study. To address this
limitation, when the outbreak ends, this study will be repeated by including all the Tweets about monkeypox that were posted
during the entire duration of the outbreak.
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Fig 3: Result of Monkeypox cases

Based on the review of prior works in this field presented in it can be concluded that performing a comprehensive analysis of
the content of the Tweets related to virus outbreaks, epidemics, and pandemics has been of significant interest to researchers
in this field in the recent past. Therefore, a comprehensive content analysis of all the Tweets in this dataset was performed.
The specific characteristics of the Tweets that were studied include distinct dates when the Tweets were posted, the date
when the maximum number of Tweets were posted, distinct languages in which the Tweets are available, the most common
language used for posting the Tweets, the total number of different hashtags present in all the Tweets, most commonly used
hashtag, the percentage of Tweets posted using an iPhone (Twitter for iPhone), the percentage of Tweets posted using an
Android phone (Twitter for Android), and the percentage of Tweets posted using the Twitter website (Twitter Web App).
This analysis was performed using RapidMiner] using its data analysis features after hydrating the Tweet IDs.

V.CONCLUSIONS

Twitter datasets serve as a rich data resource for the investigation of different research questions for the timely
advancement of knowledge, innovation, and discovery in different fields. Therefore, scientists in this field have focused on
developing Twitter datasets on recent issues, global challenges, pandemics, virus outbreaks, emerging technologies, and
trending matters in the last few years. In addition to the development of Twitter datasets, analysis of multimodal components
of Tweets, specifically Tweets about virus outbreaks, has been of significant interest to the scientific community, as can be
seen from several works that focused on analyzing different characteristics of Tweets posted about some of the recent virus
outbreaks, such as COVID-19, Ebola, Zika virus, and the flu. The world is currently experiencing an outbreak of the
monkeypox virus. A total of 71,096 cases have been reported so far, out of which 70,377 cases have been reported in
locations that have not historically reported any monkeypox infections. The World Health Organization (WHO) has declared
monkeypox to be a Global Public Health Emergency. This has resulted in a tremendous increase in different types of
conversations on Twitter related to monkeypox. None of the prior works in this field have focused on mining these
conversations to develop a Twitter dataset.
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