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Abstract: The world is currently facing an outbreak of the monkeypox virus and confirmed cases
have been reported from 74 countries. Following a recent “emergency meeting”, the World Health
Organization just declared monkeypox a global health emergency. As a result, people from all over
the world are using social media platforms, such as Twitter, for information seeking and sharing
related to the outbreak, as well as for familiarizing themselves with the guidelines and protocols
that are being recommended by various policy-making bodies to reduce the spread of the virus.
This is resulting in the generation of tremendous amounts of Big Data related to such paradigms of
social media behavior. Mining this Big Data and compiling it in the form of a dataset can serve a
wide range of use-cases and applications such as analysis of public opinions, interests, views, per-
spectives, attitudes, and sentiment towards this outbreak. Therefore, this work presents Monkey-
Pox2022Tweets, an open-access dataset of more than 255,000 Tweets related to the 2022 monkeypox
outbreak that were posted on Twitter since the first detected case of this outbreak on May 7, 2022.
The dataset is compliant with the privacy policy, developer agreement, and guidelines for content
redistribution of Twitter, as well as with the FAIR principles (Findability, Accessibility, Interopera-
bility, and Reusability) principles for scientific data management.
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1. Introduction

Monkeypox, caused by the monkeypox virus, which belongs to the Poxviridae fam-
ily, Chordopoxvirinae subfamily, and Orthopoxvirus genus [1], is a re-emerging zoonotic
disease. The monkeypox virus was initially discovered in monkeys in 1958 [2], 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 [3]. The monkeypox virus is closely related to the
variola virus (smallpox virus) and results in a smallpox-like disease. The symptoms usu-
ally develop within two weeks of exposure. The initial symptoms usually comprise fever,
headache, muscle aches and backache, swollen lymph nodes, chills, and exhaustion.
Within 1-3 days of these initial symptoms, most infected individuals develop a rash or a
sore, which usually appears on the face, followed by rapid spreading to different parts of
the body in a centrifugal manner [4]. There are two different clades of this virus: the Congo
Basin (central African) clade and the West African clade. These two clades have estimated
fatality rates of 10.6% and 3.6%, respectively [5].

The virus had been endemic in the DRC and a few African countries for a very long
time, and a few cases outside these geographic regions were recorded only twice — first in
2003 [6] and then in 2018-19 [7,8]. However, at the time of writing this paper, the world is
experiencing a global outbreak of the monkeypox virus, with a total of 16,836 confirmed
cases in 74 countries [9]. The first case of this 2022 global monkeypox outbreak was con-
firmed in the United Kingdom on May 7, 2022 [10]. On May 19, 2022, the first draft genome
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sequence of the monkeypox virus was performed by scientists in Portugal [11]. The ge-
nomic data related to this outbreak that has been studied so far indicates that this outbreak
is caused by the West African clade [12].

On May 20, 2022, the World Health Organization (WHO) called an “emergency meet-
ing” [13] to discuss the global concerns centered around the rising cases of the monkeypox
virus. Over the next few days, the WHO considered whether the outbreak should be as-
sessed as a “potential public health emergency of international concern” or PHEIC, as was
done for the COVID-19 and Ebola outbreaks in the past [14]. On June 6, 2022, the Center
for Disease Control (CDC) in the United States raised its monkeypox alert to “Level 2”
following the rapid increase in cases [15]. After another meeting, on July 23, 2022, the
WHO declared monkeypox a global health emergency.

As per CDC, “at this time, there are no specific treatments available for monkeypox
infection” [16]. However, recently, a vaccine for monkeypox has been approved by the
Food and Drug Association (FDA). The vaccine, previously used for smallpox, is called
Imvamune or Imvanex or the Jynneos vaccine and was developed by Bavarian Nordic, a
Danish biotechnology firm [17]. At the time of writing this paper, the Jynneos vaccine is
the only F.D.A.-approved vaccine against monkeypox. Tecovirimat (Tpoxx), an antiviral
medication, was approved in the U.S.A., Canada, and Europe for the treatment of human
smallpox, and the European Medicines Agency has just approved the same for the treat-
ment of both smallpox and monkeypox [18]. As the cases surge, countries all over the
world are taking various forms of preparations, initiatives, and measures to reduce the
spread of the virus. These include a lockdown in Belgium [19], the United States ordering
500,000 does of the Jynneos vaccine [20], Canada offering vaccination to high-risk groups
[21], health authorities in France and Denmark wanting a vaccine rollout to adults infected
by the virus [22], Germany recommending vaccinations for high-risk groups [23], and the
United Kingdom advising self-isolation for everyone infected with the virus [24].

The rising cases of monkeypox and the associated recommendations, initiatives, and
measures by various countries have led to the general 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 in-
ternet than ever before [25]. As a result, there has been a tremendous increase in the use
of social media platforms in the recent past [26]. Conversations on social media include a
wide range of topics such as recent issues, global challenges, emerging technologies, news,
current events, politics, family, relationships, and career opportunities [27]. Twitter, one
such social media platform, is used by people of almost all age groups from all parts of
the world [28,29]. At present, there are about 450 million monthly active users on Twitter
[30].

Mining of 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 these recent works where relevant Tweets were mined to develop Twitter datasets
on COVID-19 [31,32], 2022 war between Ukraine and Russia [33,34], European Migration
Crisis [35], Inflammatory Bowel Disease [36], toxic behavior amongst adolescents [37],
music [38], civil unrest [39], drug safety [40], and movies [41].

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 behav-
ior. For instance, the Twitter dataset on music [38] has helped in the development of a
context-aware music recommendation system [42], next-track music recommendations as
per user personalization [43], session-based music recommendation algorithms [44], mu-
sic recommendation systems based on the use of affective hashtags [45], music chart pre-
dictions [46], user curated playlists [47], sentiment analysis of music [48], listener engage-
ment with popular songs [49], culture aware music recommendation systems [50], mining
of user personalities [51], and several other applications. Similarly, the COVID-19 Twitter
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dataset proposed in [32] has been used for topic detection and sentiment analysis [52],
language-agnostic discourse classification of tweets [53], monitoring emotions of people
[54], studying the dynamics of user emotions [55], conversation analysis [56], studying the
evolution of public sentiments over time [57], and several other applications.

The recent outbreak of monkeypox has also led to an increase in research and devel-
opment in this field. These include - a study on the outbreaks in Europe and North Amer-
ica [58], an analysis of stigmatization of the LGBTQI+ community due to the outbreak [59],
studying the increasing cases in England [60], research on monkeypox image data [61],
investigating methods of transmission of the virus through sexual contact [62], analyzing
public attitude towards monkeypox [63], predicting the burden and duration of this out-
break [64], use of the Jynneos vaccine for preexposure vaccination of people at risk for
occupational exposure [65], nanopore sequencing of a monkeypox virus strain [66], stud-
ying the incubation period [67], guidelines for pregnant individuals with monkeypox vi-
rus exposure [68], attitudes of the US general public towards monkeypox [69], a rapid
metagenomic method to detect emerging viral pathogens applied to human monkeypox
[70], and information that dermatologists need to know regarding this outbreak [71].

However, none of these works have focused on mining Tweets about the 2022 Mon-
keypox outbreak. To address these limitations, this work proposes an open-access dataset
of more than 255,000 Tweet IDs of the same number of Tweets about monkeypox that
were posted on Twitter from May 7, 2022, to July 23, 2022. The earliest date was selected
as May 7, 2022, as the first case of the 2022 monkeypox outbreak was recorded on this
date. July 23, 2022 was the most recent date as per the time of data collection and writing
of this paper.

The rest of the paper is organized as follows. The methodology that was followed for
the development of this dataset is presented in Section 2. This section also outlines how
the dataset is compliant with the privacy policy, developer agreement, and guidelines for
content redistribution of Twitter, as well as with the FAIR principles (Findability, Acces-
sibility, Interoperability, and Reusability) principles for scientific data management. Sec-
tion 3 presents the results of this work. It describes the dataset files as well as presents
step-by-step instructions on how to use this dataset. This section also includes a compila-
tion of multiple research questions related to the outbreak that may be using this dataset.
The conclusion and scope for future work are presented in Section 4, which is followed by
references.

2. Materials and Methods

This section is divided into three parts. Section 2.1 presents the specific steps that
were followed for the development of this dataset. Section 2.2 outlines how this dataset is
compliant with the privacy policy, developer agreement, and guidelines for content redis-
tribution of Twitter. Section 2.3 states the compliance of this dataset with the FAIR prin-
ciples (Findability, Accessibility, Interoperability, and Reusability) principles for scientific
data management.

2.1. Steps for Dataset Development

The dataset was developed by searching tweets that comprised the keyword(s)
“monkeypox” or “monkey pox”, posted from May 7, 2022, to July 23, 2022 (the most recent
date at the time of writing this paper). This search and the associated mining of tweets
were performed as per Twitter API's standard search policies [81]. There are various tools
and applications available that comply with these policies and help to search tweets based
on one or more keywords. The specific tool that was used for this work is RapidMiner
[82]. RapidMiner was used because of its easy-to-use integrated development environ-
ment that allows the development of a range of Big Data and Data Mining-based applica-
tions using a combination of both built-in and user-defined functionalities. These built-in
functionalities are available in the form of “operators” that can be customized as well as
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integrated for developing a working application on the RapidMiner platform, known as
a “process”. The platform also allows the user to develop an “operator” from scratch and
bundle the same with other built-in or user-defined “operators” to develop a “process”.

For this work, RapidMiner studio, version 9.10, was downloaded and installed on a
laptop with the Microsoft Windows 10 Home operating system with Intel(R) Pentium(R)
Silver N5030 CPU @ 1.10GHz, 1101 Mhz, 4 Core(s), and 4 Logical Processor(s). The specific
functionality that was required for this work was searching tweets based on the matching
keyword(s) within a date range. This functionality is already available in RapidMiner Stu-
dio 9.10 as a built-in “operator” called the Search Twitter “operator” [83] that works by
connecting with the Twitter API and by complying with the Twitter APIs standard search
policies for searching relevant tweets. Here, relevant tweets are defined as those tweets
which contain the keyword(s) that are entered as an input to this “operator”. So, a “pro-
cess” was developed in RapidMiner that comprised only the Search Twitter “operator,”
and it was used to search tweets that contained either “monkeypox” or “monkey pox”,
posted on Twitter in the date range May 7, 2022, to July 23, 2022. This process was run
multiple times in this date range to collect the relevant tweets. A total of 255,363 tweets
were mined by following this approach.

The result of this RapidMiner "process" comprised multiple attributes — "Row no",
"Id", "Created-At", "From-User", "From-User-1d", "To-User", "To-User-Id", "Language",
"Source Text", "Geo-Location-Latitude", "Geo-Location-Longitude", and "Retweet Count".
These refer to the row number of the results, tweet ID of the obtained tweet, date and time
when the tweet was posted, the username of the Twitter user who posted the tweet, the
user ID of the Twitter user who posted the tweet, Twitter username of the user whose
tweet was replied to (if the tweet was a reply) in the current tweet, Twitter user ID of the
user whose tweet was replied to (if the tweet was a reply) in the current tweet, the lan-
guage of the tweet, source of the tweet to determine if the tweet was posted from an An-
droid source, Twitter website, etc., the complete text of the tweet, including embedded
URLSs, geo-location (latitude) of the user posting the tweet, geo-location (longitude) of the
user posting the tweet, and retweet count of the tweet. To comply with the privacy policy,
developer agreement, and guidelines for content redistribution of Twitter [76,77], multi-
ple data filters were introduced in the RapidMiner “process” to remove all the attributes
from the results other than the “Id” attribute. Thereafter the results from multiple runs of
this “process” were exported and compiled to develop this dataset.

The screenshot of the "process” that was developed in RapidMiner for the develop-
ment of this dataset is shown in Figure 1. Table 1 outlines the functionality of the “opera-
tors” of this RapidMiner “process”.
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Figure 1. The RapidMiner “process” that was used for the development of this dataset
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Table 1. Description of the “operators” of the RapidMiner “process” that was used for the development of this dataset.

Operator Name Description

Searches relevant tweets from Twitter by connecting with the Twitter API and by complying with the

S h Twitt
carch twitter Twitter API's standard search policies

Data Filter - 1 Removes the attribute that contains the date and time when the tweet was posted
Data Filter - 2 Removes the attribute that contains the Twitter username of the user who posted the tweet
Data Filter - 3 Removes the attribute that contains the Twitter User ID of the user who posted the tweet

Removes the attribute that contains the Twitter username of the user whose tweet was replied to (if
the tweet was a reply) in the current tweet

Removes the attribute that contains the Twitter user ID of the user whose tweet was replied to (if the
tweet was a reply) in the current tweet

Data Filter - 4

Data Filter - 5

Data Filter - 6 Removes the attribute that contains the language of the tweet

Data Filter - 7 Removes the attribute that contains the source of the tweet, such as an Android source, Twitter web-
site, etc.

Data Filter - 8 Removes the attribute that contains the complete text of the tweet, including embedded URLs

Data Filter - 9 Removes the attribute that contains the Geo-Location (Latitude) of the user posting the tweet

Data Filter - 10 Removes the attribute that contains Geo-Location (Longitude) of the user posting the tweet

Data Filter - 11 Removes the attribute that contains the retweet count of the tweet

Export Exports the result as a .csv file on the local computer

It is relevant to mention here that Twitter API’s standard search does not return an
exhaustive list of tweets posted within a date range. Furthermore, Twitter users are al-
lowed 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 (Section 3) of that
Tweet ID. At the time of writing this paper, all 255,363 Tweet IDs present in this dataset,
corresponded to Tweets that were not deleted.

2.2. Compliance with Twitter Policies

The privacy policy of Twitter [76] states — “Twitter is public and Tweets are immediately
viewable and searchable by anyone around the world”. The guidelines for Twitter content re-
distribution [77] state — “If you provide Twitter Content to third parties, including downloadable
datasets or via an API, you may only distribute Tweet IDs, Direct Message 1Ds, and/or User 1Ds
(except as described below). It also states - “We also grant special permissions to academic re-
searchers sharing Tweet IDs and User IDs for non-commercial research purposes. Academic re-
searchers are permitted to distribute an unlimited number of Tweet IDs and/or User IDs if they are
doing so on behalf of an academic institution and for the sole purpose of non-commercial research.”
Therefore, it may be concluded that mining relevant tweets from Twitter to develop a
dataset (comprising only Tweet IDs) to share the same is in compliance with the privacy
policy, developer agreement, and content redistribution guidelines of Twitter.

2.3. Compliance with FAIR

The FAIR principles for scientific data management [84] state that a dataset should
have Findability, Accessibility, Interoperability, and Reusability. The dataset is findable
as it has a unique and permanent DOL. The dataset is accessible online. It is interoperable
due to the use of .txt files for data representation that can be downloaded, read, and ana-
lyzed across different computer systems and applications. The dataset is re-usable as the
associated tweets and related information, such as user ID, user name, retweet count, etc.,
for all the Tweet IDs can be obtained by the process of hydration in compliance with Twit-
ter policies (Section 3.2) for data analysis and interpretation.

3. Results and Discussion

This section presents the results and findings of this work. It is divided into three
parts. Section 3.1 presents the description of the dataset files. A step-by-step instruction
on how to use this dataset is presented in Section 3.2. A list of potential research questions
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related to the fields of Big Data, Data Mining, and Natural Language Processing, that may
be investigated using this dataset is presented in Section 3.3.

3.1. Description of the Dataset Files

This dataset is publicly available at https://doi.org/10.5281/zenodo.6898178. At the
time of submission of this paper, in just one month, since the publication of the preprint
of the paper on the preprints.org platform, the preprint has been downloaded 272 times
[72], and the dataset has received a total of 2704 views (views on IEEE Dataport: 2119 [73],
views on Zenodo: 229 [74], views on Kaggle: 356 [75]). The dataset consists of a total of
255,363 tweet IDs of tweets about monkeypox that were posted on Twitter from May 7,
2022, to July 23, 2022. The Tweet IDs are presented in 6 different .txt files based on the
timelines of the associated tweets. Table 1 provides the details of these dataset files.

Table 1. Description of all the files present in this dataset.

Filename No. of Tweet IDs Date Range of the Tweet IDs
TweetlDs_Partl.txt 13926 May 7, 2022 to May 21, 2022
TweetlDs_Part2.txt 17705 May 21, 2022 to May 27, 2022
TweetlDs_Part3.txt 17585 May 27, 2022 to June 5, 2022
TweetlDs_Part4.txt 19718 June 5, 2022 to June 11, 2022
TweetlDs_Part5.txt 47718 June 12, 2022 to June 30, 2022
TweetlDs_Part6.txt 138711 July 1, 2022 to July 23, 2022

To comply with the privacy policy, developer agreement, and guidelines for content
redistribution of Twitter [76,77], only the Tweet IDs associated with these 255,363 tweets
are presented in this dataset. To obtain the detailed information associated with each of
these tweets, such as the tweet text, user name, user ID, timestamp, retweet count, etc.,
these Tweet IDs need to be hydrated. There are several applications, such as the Hydrator
app [78], Social Media Mining Toolkit [79], and Twarc [80], that work by complying with
Twitter policies and may be used for hydrating the Tweet IDs in this dataset. A step-by-
step process for using one of these applications — the Hydrator app for hydrating the files
in this dataset, is presented in Section 3.2.

3.2. Instructions for Using the Dataset

The following is the step-by-step process for using the Hydrator app [78] to hydrate
this dataset or, in other words, to obtain the text of the tweet, user ID, user name, retweet
count, language, tweet URL, source, and other public information related to all the Tweet
IDs present in this dataset. The Hydrator app works in compliance with the policies for
accessing and calling the Twitter APL

1. Download and install the desktop version of the Hydrator app from

https://github.com/DocNow/hydrator/releases.

2. Click on the “Link Twitter Account” button on the Hydrator app to connect the

app to an active Twitter account.
3. Click on the “Add” button to upload one of the dataset files (such as Tweet-
IDs_Part4.txt). This process adds the dataset file to the Hydrator app.

4. If the file upload is successful, the Hydrator app will show the total number of
Tweet IDs present in the file. For instance, for the file - “TweetIDs_Part4.txt”, the
app would show the Number of Tweet IDs as 19718.

5. Provide details for the respective fields: Title, Creator, Publisher, and URL in the

app, and click on “Add Dataset” to add this dataset to the app.

6. The app would automatically redirect to the “Datasets” tab. Click on the “Start”

button to start hydrating the Tweet IDs. During the hydration process, the pro-
gress indicator would increase, indicating the number of Tweet IDs that have
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been successfully hydrated and the number of Tweet IDs that are pending hy-
dration.

7. After the hydration process ends, a .jsonl file would be generated by the app that
the user can choose to save on the local storage.

8. The app would also display a “CSV” button in place of the “Start” button. Click-
ing on this “CSV” button would generate a .csv file with detailed information
about the tweets, which would include the text of the tweet, user ID, user name,
retweet count, language, tweet URL, source, and other public information re-
lated to the tweet.

9. Repeat steps 3-8 for hydrating all the files of this dataset.

3.3. Potential Research Questions

The recent works in the fields of Big Data, Data Mining, and Natural Language Processing,
related to Twitter data analysis [42-57] and the development of Twitter datasets [31-41],
as discussed in Section 1, uphold the fact that Twitter datasets serve as a rich data resource
for the investigation of research questions on a wide range of topics as well as for different
use case scenarios. Based on studying these recent works, the following is a list of potential
research questions related to the 2022 monkeypox outbreak that may be investigated by
using this dataset:

1.

10.

11.

12.

13.

14.

15.

What is the overall emotion (positive, negative, or neutral) of the general public re-
lated to the outbreak as expressed on Twitter?

Which machine learning classifier (such as Random Forest, Decision Trees, Naive
Bayes, etc.) achieves the best performance accuracy for sentiment analysis of tweets
related to monkeypox?

Are there any specific aspects or subject matters related to the outbreak (such as vac-
cines, treatments, and protocols to reduce the spread) that are consistently associated
with a positive (or negative) emotion on Twitter?

What are some of the commonly used hashtags and trends in the same related to
tweets about the outbreak?

Have there been any trending discussions on Twitter related to one or more matters
(such as new protocols to reduce the spread) concerning the outbreak?

Has Twitter played a role in the development and spread of any conspiracy theories
about monkeypox?

Are any political leaders or popular personalities using Twitter to spread misinfor-
mation or fake news related to monkeypox?

How is Twitter being used by news organizations, including regional media, local
media, national media, and broadcast news agencies, in the dissemination of the latest
developments related to the outbreak?

What were the specific characteristics of the tweets (character count, embedded URLs,
date and time stamp, etc.) about monkeypox that were retweeted the most?

Can the tweets be analyzed to develop a machine learning classifier that would indi-
cate the degree of credibility and accuracy of information about monkeypox ex-
pressed in these tweets from different sources?

What are some of the concerns or needs or complaints about the outbreak expressed
by people on Twitter from different geographic regions?

Is there any pattern of emoji usage in the tweets about monkeypox since the beginning
of the outbreak?

Is there any correlation between the number of tweets about monkeypox from a geo-
graphic region and the number of cases in the same region?

What is the best time to tweet (in terms of highest user engagement) about a new
policy, measure, protocol, or news about monkeypox?

Can the content of the tweets be studied to investigate any potential online stigmati-
zation, discrimination, and/or hate faced by any diversity group, such as the LGBTQI+
community?
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16. Do the tweets reveal any form of panic behavior (such as panic buying of certain prod-
ucts as was observed during COVID-19) in regions with a high number of cases?

17. Is there any feedback that individuals infected with the virus have communicated on
Twitter related to the treatment they received?

18. Can the tweets be studied to infer stress or anxiety in individuals tweeting about the
virus who are experiencing one of more symptoms after getting infected?

19. What are some of the most popular websites (such as specific news outlets) that have
been shared the most on Twitter for sharing and exchange of information about mon-
keypox?

20. Can the tweets be analyzed to develop different user personas in terms of the under-
lining views, opinions, and perspectives about monkeypox expressed in the tweets?

4. Conclusion and Future Scope of Work

Since the first case on May 7, 2022, the monkeypox virus has infected 16,836 people
in 74 different countries, and the number of cases is increasing. Following a recent “emer-
gency meeting”, the World Health Organization just declared monkeypox as a global
health emergency. As a result, several countries are implementing various forms of
measures, policies, and guidelines to reduce the spread of the virus. These policies and
the increase in cases on a global scale have led to an increase in conversations on social
media, specifically Twitter, related to information seeking and sharing about monkeypox.
These conversations are leading to the generation of tremendous amounts of Big Data.
Mining Twitter conversations on specific topics or viruses or global challenges to develop
datasets has been of significant interest to the scientific community in the fields of Big
Data, Data Mining, Natural Language Processing, and their related areas in the last few
years. While there have been several Twitter datasets developed on different topics in the
past, none of those Twitter datasets are a collection of tweets related to the current out-
break of monkeypox. Furthermore, none of the works related to the 2022 monkeypox out-
break have focused on the development of any such datasets thus far. To address this
challenge, this work presents MonkeyPox2022Tweets, an open-access dataset of more
than 255,000 Tweet IDs of the same number of Tweets about monkeypox that were posted
on Twitter from May 7, 2022, to July 23, 2022 (the most recent date at the time of writing
this paper). The paper also presents several research questions that may be investigated
using this dataset. Future work on this project would involve updating the dataset with
more recent tweets to ensure that the scientific community has access to the recent data in
this regard.
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