BIBLIOGRAPHIC INFORMATION SYSTEM

Journal Full Title: Journal of Biomedical Research & Environmental Sciences . DOI: 10.37871 (CrossRef)

Journal NLM Abbreviation: J Biomed Res Environ Sci i Plagiarism detection software: iThenticate IndexCopernicus
Journal Website Link: https://www.jelsciences.com Managing entity: USA ICV 2022:
Journal ISSN: 2766-2276 Language: English 83.03
Category: Multidisciplinary Research work collecting capability: Worldwide

Subject Areas: Medicine Group, Biology Group, General, Environmental Sciences Organized by: SciRes Literature LLC

Topics Summation: 133 License: Open Access by Journal of Biomedical Research & Environmental Sciences is
Issue Regularity: Monthly : licensed under a Creative Commons Attribution 4.0 International License. Based on a

. ¢ work at SciRes Literature LLC.
Review Process: Double Blind :

. N Manuscript should be submitted in Word Document (.doc or .docx) through
Time to Publication: 21 Days :
Indexing catalog: IndexCopernicus ICV 2022: 88.03 | GoogleScholar | View more Online Submission

Publication fee catalog: Visit here . form or can be mailed to support@jelsciences.com

<% Vision: Journal of Biomedical Research & Environmental Sciences main aim is to enhance the importance of science and technology to the scientific community and also to provide an equal opportunity to
seek and share ideas to all our researchers and scientists without any barriers to develop their career and helping in their development of discovering the world.


https://portal.issn.org/resource/ISSN/2766-2276
https://www.jelsciences.com/assets/img/subjects.php
https://www.jelsciences.com/archive.php
https://www.jelsciences.com/peer-review-process.php
https://www.jelsciences.com/indexing.php
https://www.jelsciences.com/publication-fee-2021.php
https://search.crossref.org/?q=%22Journal+of+Biomedical+Research+%26+Environmental+Sciences%22&from_ui=yes
https://www.jelsciences.com/crossref-similarity-check.php
https://www.jelsciences.com/submit-form.php
https://www.jelsciences.com/
https://urlis.net/xm1nc7iy

JOURNAL OF

BIOMEDICAL RESEARCH

/" 1ssn: 27662276 CENVIRONMENTAL SCIENCES

«
=
=
=
=
=
=]
=
=
o=
=
=

REVIEW ARTICLE

COMPUTER SCIENCE

Metadata and Sentiment Data Analytics on

Social Media Tweets

Alice S Etim*
Winston-Salem State University, USA

Abstract

The outbreak of COVID-19 pandemic in early 2020 led to decisions by both the
federal and state governments in the United States of America (hereafter, governments)
to implement policies about staying at home to reduce the spread of the COVID-19 virus.
With the closure of many businesses, people worked from home and schools moved
face-to-face classes to online or remote learning. People were concerned about the
policies and the impact of such policies on their livelihood. Social media websites such
as Twitter (X) were used to voice opinions about the challenges posed by the stay-at-
home orders. People expressed positive and negative sentiments about the closures
and reopening of offices, schools, restaurants, and other public places as well as the
impact of the government stay-at-home policies. This article examines both the positive
and negative sentiments expressed using the tweets from the Twitter (X) platform. The
metadata and sentimental data collected via the social media site, Twitter (X) for three
states — North Carolina, Pennsylvania, and California on the pandemic, stay-at-home
and reopening policies were analyzed and discussed. The study adds value to existing
literature about COVID-19 in understanding people’s opinions, better information sharing
by governments, scientists and others that influence policy decisions in cases of future
public health crisis.

Introduction

In early March 2020, the United States of America (USA), like many
countries experienced the first set of cases of COVID-19 virus. It spread
very rapidly in the USA and many parts of the world that by mid-2020,
the virus had become a global pandemic with the scientific name, SARS-
CoV-2. There was large resource allocation to clinics, hospitals, and
pathology laboratories in the USA and around the world to engage quickly
both to understand the disease as well as control it with vaccines [1,2].
Many businesses were shut down; schools were closed and some that had
technological capabilities turned into virtual learning.

Recently, researchers have begun to examine large datasets that
were created and collected because of the COVID-19 pandemic, mainly
to analyze, report findings and discuss relevant lessons for the future.
Studies that analyzed people’s attitude towards policy formulation at the
start and throughout the COVID-19 pandemic of 2020 — 2022 are limited in
the literature. Important societal experiences and lessons learned from the
COVID-19 pandemic need to come from data. Businesses, governments,
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and society should learn about COVID-19 impact
using the data that were collected when the virus
was ravaging through our communities. This paper
provides a worthy addition to the literature with
the analysis of tweets. The author investigated the
COVID-19 reopening movement using social media
data (tweets) that were collected during the pandemic
in three states — North Carolina, Pennsylvania, and
California. The analysis of the large data and the
results presented explain people’s sentiments on
protests due to closures and reopening during the
COVID-19 pandemic for the three states. The paper
provides knowledge that can guide future policy and
decision making in cases of future pandemics and
serious public health outbreaks. The following three
research questions guided the study:

Research Questions

1. Usingkeymetadatacreated for the large dataset
for the selected opinions and sentiments for
the three states, what were the counts for North
Carolina, Pennsylvania, and California?

2. How do the three states compare on “Average
Followers Count” and “Average Status Count”
for Supporting Reopening?

3. How do the three states compare on “Average
Followers Count” and “Average Status Count”
for Opposing Reopening?

These research questions will be answered in the
Data Analysis and Results section, after a brief review
of literature.

Literature

The spread of the SARS-CoV-2 (COVID-19, for
short) virus was very rapid and by October 2021,
more than 5 million deaths were confirmed globally.
In the United States of America (USA), there were
500,000 deaths reported during the same period [3].
The COVID-19 global pandemic started spreading
in the USA in early 2020 and there were no vaccines
or medication at the time to combat the disease
[1,2,4]. In early 2021, a few COVID-19 vaccines were
made available in the USA by large pharmaceutical
companies like Johnson & Johnson, and Pfizer.
However, one of the lessons that was learned very
quickly from the COVID-19 pandemic was that people
resisted taking the COVID-19 vaccines, amplifying
the long-standing history of vaccine hesitancies in
the USA. The resistance to taking COVID-19 vaccines
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became more pronounced even with the availability
of new COVID-19 vaccines and their boosters in the
later part of 2021 [5-8].

The COVID-19 spread, vaccine hesitancy and
high death rates led to government’s’ mandatory
stay-at-home policies. However, there were tweets
particularly in Tweeter (X) against closure and some
against reopening. The common threads in tweets
that opposed reopening were mostly about public
health and safety concerns, but some had political
undertones. Based on selected studies reviewed,
the following summary provides the common
themes about the concerns, complaints, sentiments
expressed mostly as tweets about stay-at-home
policies, remote work and reopening [9-13].

> Public health concerns

o Concerns about the increase in COVID-19
cases and deaths

o Concerns about accuracy & adequacy of
contact tracing, testing and quarantine

o Limited testing infrastructure particularly in
remote and poor regions

o Concerns about limited hospital beds,
facilities & staff due to many COVID-19 cases

o Worries about public spaces like schools being
the potential arena for the fast spread of the
virus among groups like students and staff
and the challenges of social distancing and
implementation of safety measures.

» Workplace safety, mobility
transportation concerns

and public

o Workers exposure to COVID-19 and the risk of
death at the workplace

o Calls for mask mandates, social distancing,
and other preventive health measures

o Concerns about public transport systems
becoming high-risk spaces

0 Anxiety about returning to offices for fear of
getting infected.

> Social and economic concerns

o Concerns about job and income losses and
rising unemployment rates
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o Impact of the pandemic on emotional and
mental health.

> Political undertones

o Complaints about the stay-at-home
mandates as being politically motivated

0 Accusations of government for prioritizing
economic concerns over people’s health.

Methodology

The tweets on the government’s stay-at-home
orders were extracted for three states - North
Carolina, Pennsylvania and California - using specific
hashtags from Twitter (X) Application Programming
Interface (API). The collected data had 2,032 tweets
for North Carolina, 2,300 tweets for Pennsylvania and
2,360 tweets for California. Using stratified sampling,
classification techniques and basic functions such
as COUNT and COUNTA, the tweets were further
analyzed and grouped based on relevant metadata.
The two categories used were positive (in favor of
reopening group) and negative (against reopening
group). For North Carolina, there were 963 positive
tweets and 1,069 negative tweets. Pennsylvania’s
data included 801 positive tweets and 1,499 negative
cases. California had 1,716 positive tweets and 644
negative tweets. Some key taggings were ReOpenNC,
ReOpenPA, and ReOpenCA.

The state-by-state comparison was summarized
with the following relationship terms or metadata.

» Tweets with mentions count: number of tweets
that mention another Twitter platform user.

» Tweets from verified profiles: number of
tweets that are produced from accounts with
verified “checks”. This usually notes that the
account has a large following and may be a
profile of a celebrity or public figure.

» Average tweet length: average number of
characters in each tweet.

» Favorite count: number of times the tweets
were liked by Twitter users.

» Quoted favorite count: number of times the
tweets were liked by Twitter users who have
quoted the original tweets.

» Average quoted favorite count: average number
for quoted tweets that were liked.
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» Retweet count: number of times that original
tweets were retweeted by Twitter users.

» Average retweet count: average number of
times that tweets were retweeted by Twitter
users.

» Quoted retweet count: number of tweets that
were retweeted by Twitter users who have
quoted the original tweet.

» Average quoted retweet count: average number
of tweets that were retweeted by Twitter users
who have quoted the original tweet.

» Average followers count: mean number of
followers of the tweets’ owners.

» Average status count: mean number of tweets
posted by the users.

» Average list count: average number of public
lists in which users claim membership.

» Average friends count: average number of
friends of the tweet owner.

Data Analysis & Results
Research question #1

Using key metadata created for selected opinions
and sentiments, what were the counts for North
Carolina, Pennsylvania, and California in the collected
dataset?

The sentiment analytics led to the creation of
several metadata such as average tweet length, tweets
with mentions, tweets from verified profiles, etc.
The first research question was answered by using
the COUNT function and data grouping techniques
to analyze “Favoring Reopening” and “Against
Reopening.”

Table 1 provides a summary of the results on the
protests due to closures and reopening for North
Carolina. The tweet count for North Carolina was 963
in favor of reopening and 1069 against reopening the
state.

Table 2 provides a summary of the results on
the protests due to closures and reopening of
Pennsylvania. The tweet count for Pennsylvania was
801 in favor of reopening and 1499 against reopening
the state.

Table 3 provides a summary of the results on
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§ Table1: Metadata and analytics for North Carf)lina data. and differences. One of the metadata used in the
L Favoring Against comparison and reported in table 4 was the Average
8 Metadata Re;':::;ng Reopening (No) Followers Count. While North Carolina showed the
o Tweet Count 963 1,069 highest Average. Followers Count at 5994, California
l:—) Percentage 4739% 50 61% and Pennsylvania followed closely at 3245 (CA) and
a Tweets with Mentions 463 233 2918 (PA).
% Tweets from Verified Profiles 28 26
) Average Tweet Length 147 153 The Average Status Count was also collected for
D Favorite Count 8982 29.709 the three states. On Twitter (X), Status is a feature
b=y Quoted Favorite Count 282173 177,861 that helps users to add context and updates about
% Average Quoted Favorite Count 2,015.52 1,347.43 their tweets to indicate the current activity or mood/
— Retweet Count 354 330
Average Retweet Count 3.28 5.76
Quoted Retweet Count 106.675 55.103 Table 3: Metadata and analytics for California data.
Average Quoted Retweet Count 761.96 417.45 In Favoring of Against
Average Followers Count 5.994 3.418 Metadata Reopening Reopening
Average Status Count 31.783 20,612.41 (Yes) (No)
Average I._ist Count 62.8 47.98 Tweet Count 1716 644
Average Friends Count 3.023 2.237 Percentage 72 71% 27.29%
Tweets with Mentions 1095 172
Table 2: Metadata and analytics for Pennsylvania data. Tweets from Verified Profiles 16 8
In Favoring of Against Average Tweet Length 165 165
Metadata Reopening Reopening Favorite Count 39.673 3.338
(Yes) (No) Quoted Favorite Count 4,009.255 791.366
Tweet Count 801 1,499 Average Quoted Favorite Count 2,336.39 1,228.82
Percentage 34.83% 65.17% Retweet Count 574 153
Tweets with Mentions 479 466 Average Retweet Count 6 1.14
Tweets from Verified Profiles 59 90 Quoted Retweet Count 1,153.988 157.296
Average Tweet Length 144 160 Average Quoted Retweet Count 672.48 24424
Favorite Count 3.685 38.079 Average Followers Count 3.245 3.934
Quoted Favorite Count 1,758.772 527.443 Average Status Count 22.474 23.629
Average Quoted Favorite Count 2,198.465 352.098 Average List Count 43.07 44.29
Retweet Count 1.704 11.963 Average Friends Count 2.596 2.511
Average Retweet Count 2.13 7.986
Quoted Retweet Count 417.836 176.060 Table 4: Comparison of tweets supporting reopen protests for the
Average Quoted Retweet Count 522.295 117.53 three states.
Average Followers Count 2917.716 4,615.986 North
Average Status Count 19,506.5 25,756.097 il Fondle | ey Gl
Average List Count 30.915 63.617 Tweet Count 963 801 1716
Average Friends Count 2,292.911 2,251.748 Percentage 47.39% 34.83% 72.71%
Tweets with Mentions 463 479 1095
the protests due to closures and the reopening of TweempfrofT verified 28 59 16
Flalifornia. The t\A{eet count for Cfilifornia w§s 1716 Average rT?NIe: Length 147 124 165
in favor of reopening and 644 against reopening the Favorite Count 8.982 3685 39 673
state; it was the least number against reopening of the Quoted Favorite Count  282.173  1,758.772  4,009.255
three states. . Average %‘;‘::f Favorite 5 1552 2198465 233639
Research question #2 Retweet Count 354 1.704 574
Average Retweet Count 3.28 2.13 6

How did the three states compare on “Average

Quoted Retweet Count 106.675 417.836 1,153.988
Followers Count” and “Average Status Count” for

Average Quoted Retweet

i ing? 761.96 522.295 672.48
Supporting Reopening« Count
. .. . Average Followers Count 5.994 2917.716 3,245
When comparing the number of online interactions ’ '
bout pt & d . test Average Status Count 31.783 19,506.5 22,474
about supporting and opposing IEOpEn PrOtests Average List Count 62.8 30.915 43.07
across the three states, there were some similarities Average Friends Count 3.023 2,292.911 2596
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sentiment about specific tweets. For example, some
people added “Hot Take” status to tweets to indicate
potentially controversial ideas or opinions that were
being expressed. The status options that were counted
in tweets were linked to public health, economic
impact such as job losses, mobility & transportation
concerns.

The Average Status Count for Supporting
Reopening as shown in Table 4 stood at 31,783 (NC),
19,507 (PA) and 22,474 (CA), making NC the state
with the highest Average Status Count for Supporting
Reopening.

The tweets supporting Reopen California
(ReopenCA) were almost the total of Reopen North
Carolina (ReopenNC) and Reopen Pennsylvania
(ReopenPA). A major factor in this disparity may
be the population of each state and California is the
largest state of the three. There were more tweets
from verified profiles about ReopenPA compared to
the other two states, and the assumption is that more
government personnel in Pennsylvania, either living
in the state, or representing the state were engaged
in the online conversations about the protests. Across
each of the three states, tweets that were quoted
received more liking and retweeting compared to
tweets that were not quoted.

Research question #3

How did the three states compare on “Average
Followers Count” and “Average Status Count” for
Opposing Reopening?

While Pennsylvania showed the highest Average
Followers Count at 4616 (PA) for Opposing Reopening,
California and North Carolina followed closely at 3934
(CA) and 3418 (NC).

The Average Status Count for Opposing Reopening
as shown in table 5 stood at 20,612 (NC), 25,756 (PA)
and 23,629 (CA), making PA the state with the highest
Average Status Count for Opposing Reopening.

Discussion and Conclusion

Three datasets were analyzed based on people’s
tweets about the stay-at-home orders in the states
of North Carolina, California, and Pennsylvania. The
first task in the data analysis was to determine the
data size, how many tweets, retweets and how often
people retweet, whether tweets mentioned peers,
public officials, status or included links to other
websites to support the tweeter’s opinion. Most of the

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES Issh:| 2766-2276

Table 5: Comparison of opposing reopen protests for the three
states.

North ) . .
Metadata ) Pennsylvania California
Carolina
Tweet Count 1.069 1.499 644
Percentage 52.61% 65.17% 27.29%
Tweets with Mentions 233 466 172
Tweets from Verified
W " 26 90 8
Profiles
Average Tweet Length 153 160 165
Favorite Count 29.709 38.079 3.338
Quoted Favorite Count 177.861 527.443 791.366
Average Quoted Favorite
1,347.43 352.098 1,228.82
Count
Retweet Count 330 11.963 153
Average Retweet Count 5.76 7.986 1.14
Quoted Retweet Count 55.103 176.060 157.296
A R
verage Quoted Retweet 417.45 117.53 244.24
Count
Average Followers Count 3.418 4,615.986 3.934
Average Status Count 20,612.41 25,756.097 23.629
Average List Count 47.98 63.617 44.29
Average Friends Count 2.237 2,251.748 2.511

effort was spent on mining the data, particularly on
lessons that could be relevant for future pandemics.
The findings showed that people’s attitudes about
the reopening protests were different in California
compared to North Carolina and Pennsylvania. In
North Carolina and Pennsylvania, many tweets were
against reopening while in California, many tweets
were in favor of reopening.

When comparing the data across each of the three
states, the tweets opposing the Reopen protests
had a different trend (Table 5). North Carolina and
Pennsylvania had the larger number of opposers with
Pennsylvania being highest at 1,499 tweets and North
Carolina closely following at 1,069. California had a
very low number of opposing tweets (644). The data
on favorite counts and their averages tells us about
the dissatisfaction that many people had towards why
people were protesting in the first place. The retweets
and favorite counts were high in Pennsylvania, and
it might explain the momentum that was growing
on both sides with those that were passionate about
wanting to reopen facilities in the state against the
protesters that opposed it.

Social media platforms such as the one used for this
study (Twitter or X) are mechanisms for spreading
information (and sometimes, misinformation), and
for connecting people, for both positive and negative
motives. Each of the Reopen protests datasets contain
various features that were analyzed and compared.
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The social features of tweets investigated the
sentiment of people and how much momentum was
built on Twitter (X) for those supporting the protests
compared to those opposing the protests. The mean
values and counts were reported in multiple tables in
the Data Analysis section. In North Carolina, it was
observed that there were slightly more tweets that
were against the Reopen protests compared to those
supporting. Those that were supporting the protests
could be described as adamant in how they were
mentioning other users and encouraging more people
to join their support groups. Although there were
more opposing tweets, there were more interactions
with retweeting and liking tweets of Reopen NC
protest supporters and even a large following. Those
in favor of reopening the state of North Carolina were
also very active online in their Reopen NC protests.

Reopen Pennsylvania protests showed that
there were more against reopening than supporting
reopening. While the average tweet length and
average friends count were close in number among
both groups, it was observed that there was a lot of
activity with those against reopening through the
retweets and favorite numbers.

In California, there were significantly more people
that were in favor of reopening compared to those
against the protests. In California, particularly about
mid-2020, several counties showed that positive
cases of the virus were trending lower due to people
obeying the stay-at-home order. Those that were in
favor of reopening were vastly more active on Twitter
(X) compared to those that were against. This is
interesting to observe because out of the three states
chosen for the study, California was the only one that
online social interactions and protests were mostly in
favor of reopening.

An important lesson to share from this study is
that the public stay-at-home and return-to-office
policies implemented in CA worked better than those
in NC and PA because people accepted and tweeted
to reopen CA using scientific evidence/results that
supported reduced cases and the need to reopen. At
the sametimein NCand PA, there was a surge in tweets
against reopening the two states. As discussed in [12],
scientific evidence and the participation of scientists
in tweets could aid in both accurate information to the
public as well as policy formulation.

Another key lesson-learned is the large
organization of protesters via social media, in this
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case, Twitter (X) about the pandemic and the impact
of the stay-at-home policies. Based on the findings
in the study, people tweeted their opinions and
expressed sentiments about the COVID-19 pandemic
policies and it led to a large following, and friendship
among those tweeting about similar views. Policy
makers in government need to be aware of the
importance of social media platforms as a resource
for spreading information and proactively use it
early in a public health crisis like that of COVID-19 to
inform people, share policies and provide actionable
items for the public to follow to save lives and protect
people’s livelihoods.
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